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ABSTRACT 

This analysis of nearly 1500 ground stone tools coUected during five years of 

excavation in the Silver Creek area of East-Central Arizona is aimed at addressing four 

research goals: I) raw material selection; 2) occupational histories; 3) the organization of 

labor and intensity of production; and 4) migration. Four excavated sites span the time 

period from A.D. 1050 to 1330. These research domains are investigated by examining 

technological change and variation in use-wear in the ground stone assemblage. Evidence 

suggests that although raw material selection was generally consistent throughout this 

period, there were significant changes in the use of ground stone tools. These changes are 

especially pronounced in grinding equipment and pottery polishing stones, possibly 

representing changes in the organization of subsistence and craft production. A 

comparative approach to assessing the possibility of Kayenta Anasazi migration to the 

area is also presented. 
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CHAPTER 1: INTRODUCTION 

Although ground stone technology has often been a neglected subject, 

examination of variation in ground stone manu&cturing within individual sites or regions 

can be a valuable source of information about how prehistoric inhabitants adapted to their 

envirorunent, processed foods, and participated in craft economies. Early interest in 

ground stone technology in the U.S. Southwest focused primarily on the technological 

development of mano and metates (Bartlett 1933), which is not surprising given that 

subsistence production and processing occupied a central role in the lives of historic and 

prehistoric Pueblo groups. Subsequent studies of ground stone technology were largely 

descriptive, but provided an excellent baseline for future analyses (i.e., Gladwin et al. 

1965; Judd 1954; Woodbury 1954). 

As the potential of use-wear analysis on chipped stone implements became 

apparent, scholars began to recognize that similar techniques could be applied to ground 

stone tools. The focus was once again on grinding technology, with scholars such as 

Mauldin (1993) and Hard (1990) inferring subsistence practices from variations in the 

size of grinding surfece areas of manos. This approach was revealed to be of limited 

utility, however, when the complexity of ground stone tool use became apparent. Ground 

stone tools are often reused or employed in a variety of tasks, so distinguishing use-wear 

traces became of central importance (Adams 1988, 1989a, 1989b, 1993b, 1994a, 1996; 

Flenniken and Ozbun 1988; Kamp 1995; Mills 1993; O'Brien 1994). As scholars began 

expanding ground stone analyses beyond simple description, it became obvious that 
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variation in ground stone technology has the potential to reveal information about a 

variety of social processes. 

The present analysis of nearly 1,500 ground stone artifacts collected during five 

years of excavation by the Silver Creek Archaeological Research Project demonstrates 

the myriad of research objectives that can be addressed by examining variation in ground 

stone technology over time. The analysis focuses primarily on variation between sites and 

addresses the specific research goals of the project: (I) raw material selection; (2) 

occupational histories; (3) the organization of labor and intensity of production; and (4) 

migration. 

Research Goals 

Raw Material Selection 

Numerous kinds of raw materials are widely available throughout the study area, 

including sandstone, limestone, and sedimentary and metamorphic gravels. With the 

versatility and ubiquity of sandstone in the area, it is not surprising that most grinding 

equipment was manufactured from sandstones of various textures. Several scholars have 

noted that vesicular basalt is often preferred for grinding because it releases less grit, 

needs less frequent resharpening, and artifacts made from it have a longer use-life than 

other material types (Bostwick and Burton 1993:359; Haury 1976:280; Hayden 1987a:14, 

1987b:188; Horsfall 1987:341-344). The limited availability of basalt in the area may 

result in differences in material type selection between sites based on distance to source. 

Differences in material types between sites that cannot be attributed to spatial availability 

may reflect the preferences of tool users or producers. For example, the use of basalt 
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rather than sandstone for grinding equipment despite the greater accessibility of 

sandstone would reflect a conscious decision by the producers based on a comparison of 

the characteristics of each material type. 

Occupational Histories 

Several lines of evidence may contribute to an understanding of the occupational 

history of a site or region. When making inferences about the occupational history of a 

site, it is essential to distinguish between sequential and concomitant secondary use of the 

recovered artifacts. Concomitant secondary use occurs when a still usable tool is 

employed in a task di£ferent from that originally intended but is still usable in its primary 

task (e.g., a mano used as an abrader on another sur&ce). By contrast, sequential 

secondary use modifies a tool such that it is no longer functional in its original task (e.g., 

a mano with abrader grooves across the grinding surface). In the former case, the original 

maker or user and the secondary user may be the same person, whereas in the latter case 

the secondary user is probably not the original maker or user (Adams 1994:41-42). Thus, 

sequential secondary use and the presence of artifacts that have been remanufactured for 

no apparent functional reason (e.g., a %-grooved axe rehafled with a fiill groove) may 

indicate the influx of a new population or the resumption of occupation at a previously 

abandoned settlement. 

Another important aspect of occupational history that can be addressed by 

studying ground stone technology is the abandonment process. Because many ground 

stone tools require a substantial investment of labor, a large number of unused or lightly 

used tools left in rooms may indicate unexpected abandonment of that space or 
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stockpiling of resources. Movement across long distances may also result in lightly used 

and especially heavier tools being left behind (Schiffer 1987; Schlanger 1991; Schlanger 

and Wilshusen 1993). In addition, the relative abandonment of rooms or structures within 

settlements may be modeled by comparing fill to floor assemblages, as has been 

accomplished in the analysis of ceramics. 

The Organization of Labor and Intensity of Production 

An important contribution of ground stone analysis is in the examination of 

production intensity and the organization of labor. Craft production is usually best 

explored by examining the debris of manufacturing or the finished product itself. Ground 

stone tools used in specific production activities have the potential to verify and support 

contentions made about other material classes. For example, varying intensity of pottery 

production may be identified by differences in average concentrations of pottery 

polishing stones in some areas or by variations in the use of polishing stones. Combining 

this information with data on the composition and distribution of ceramic raw materials, 

archaeological clays, pigment sources, scrapers, pukis, and clay and temper grinding 

equipment may lead to more secure inferences about pottery production (Hough 

1919:274; Mills et al. 1999; Mills and Crown 1995:7-8; Rice 1987:177; Zedeno and Mills 

1993:176). 

Given the potentially lengthy use-life of polishing stones and the likelihood that 

many stones were curated, there are several problems with inferring changes in craft 

production based solely on the frequency of stones within a room or site. Most 

significantly, there is no feasible way to determine that the sample of polishing stones 
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recovered from a given archaeological context is representative of the stones used in the 

behavioral context of pottery production. Polishing stones are often transported upon 

abandonment of a site and may even be passed down through generations. Therefore, the 

polishing stones recovered from archaeological contexts are not a complete collection of 

all polishing stones used during site occupation. In &ct, the polishing stones unearthed 

during excavation are likely to be the stones tiiat were least suitable for polishing and 

were thus left behind. To complicate matters, such stones may be lightly used, making 

wear difficult to detect (see Chapter 5). Number of used surfeces on polishing stones is 

also not likely to reveal much about intensity of pottery production, because different 

areas of a stone may be used on different sections of a pot. Despite these problems, 

examining variations in polishing stone assemblages between sites can provide some 

insight into how potters were using their tools. 

Before proceeding in a discussion of subsistence production, several terms must 

be defined. Efficiency, intensity, and extensiveness are all major parameters of 

subsistence produaion (Adams 1999; 1993a:333-334), and it is necessary to make clear 

distinctions between them. An increase in grinding efficiency means that the same 

amount of substance can be ground in less time than it previously took or that more can 

be ground in the same amount of time. Efficiency is a quantitative variable that measures 

the amount of grain output per unit of grinding time. Although morphological changes in 

grinding equipment resulting in larger surfece areas increase efficiency, the impUcations 

of such a change are unclear. Changes in efficiency could reflect a number of processes 

Including: (1) the same amount of time is spent grinding &r more people or to increase 
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the amount of grain in the diet; (2) the same amount of time is spent grinding for the 

same number of people, creating a surplus; or (3) less time is spent grinding the same 

amount of substance (Adams 1999; 1994:80-81; 1993a:334). Alternately, the influx of a 

new population to an area may result in the introduction of more efficient grinding 

technology. 

Intensity and extensiveness are both measures of the amount of time spent at the 

grinding task (Adams 1999). Extensiveness measures the amount of wear accumulated on 

grinding equipment over a period of time. By contrast, intensity is a measure of the 

amount of time spent grinding in one sitting. For example, a mano used for one hour a 

day for three consecutive days is extensively used, whereas a mano used for three hours 

in one sitting is intensively used. Extensive use is indicated simply by the amount of wear 

observed on a given mano. Of course, it is impossible to provide an exact quantitative 

assessment of extensiveness because we can not know exactly how often grinders 

engaged in their task. 

Intensive use is inferred from morphological alterations in grinding equipment. 

Several changes in mano morphology are expected to occur as more time is spent 

grinding in one sitting: grinders may invest more energy in obtaining better raw materials 

and spend more time in manufacturing a varied tool kit; wear management strategies may 

be evident, such as rotating a mano to slow the rate of wear or resharpening the metate or 

mano to increase the tool's effectiveness (Adams 1994:84; Bartlett 1933:13); and 

grinders may modify tools to make them more comfortable to use. In the case of manos, 

this may result in the manufacture of finger grips to facilitate holding or the appearance 
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of multisided manos to reduce the rate of wear (Adams 1994:218). Grinding intensity 

may increase in response to a need to feed more people (including possible 

suprahousehold production) or as a result of an increase in the amount of grain in the diet 

(Adams 1994:81). Adams (1994:80, 1993a;340) suggests that the switcii from trough to 

flat grinding equipment in the MogoUon region is probably related to intensity rather than 

efficiency, because the difference between the surface areas of the two forms is not 

behaviorally significant. Of course, the choice of flat forms over trough forms might 

increase the efficiency of production, because less labor is invested during manufacture. 

However, this process is distinct from increased grinding efficiency. 

Migration 

Since the inception of archaeology, migration has been a primary interest of many 

researchers. It is clear that migration may be evidenced not only by the introduction of 

new technologies into the receiving area, but also by variations in the manufacture and 

use of existing technologies (Lechtman 1977; Lemonnier 1986). Given that the suspected 

BCayenta Anasazi migration is an example of long-distance, pemianent, external 

migration, it is likely to be indicated archaeologically by the emergence of new 

techniques for manufacture and use of extant technologies. For example, while the 

BCayenta may not have introduced flat mano and metate sets to the MogoUon region, they 

may have brought with them conceptualizations about the appropriate manufacture and 

use of such items. Of course, the presence of more than one form of technology or 

method of use at a site could also result from technological innovation. Distinguishing 

migration from trade, the transfer of technical knowledge, or technological irmovation is 
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always difficult. It is made more problematic by the feet that migration into the Silver 

Creek area is suspected to have occurred at the household level (Mills 1998). Given this, 

the best evidence of migration to the Silver Creek area would be the introduction of a 

suite of traits, including changes in ground stone technology. 

Despite some conceptual confusion, a broad generalization can be made about 

what a Kayenta migration might look like archaeologically. Owing to similarities in raw 

material types and availability in the Kayenta and Silver Creek areas, expedient 

technologies such as abraders or polishing stones will probably not yield much 

information about migration. Instead, the introduction of diagnostic Kayenta technologies 

in the Silver Creek area may provide clearer results. Technologies frequently considered 

diagnostic of the Kayenta Anasazi include full-grooved and notched axes, full-grooved 

mauls, "two hand" manos, and stone balls and disks (Aikens 1966:3; Colton 1939:17; 

Guernsey 1931:108-109; Lindsay 1969:109). Another prominent feature of the BCayenta 

and other Anasazi subgroups is the development of a grinding complex involving 

grinding bins and specialized grinding rooms. 

Ground stone artifacts were recovered from eight survey sites and from 

subsurface excavation at four sites. Because of the extremely small sample sizes from the 

survey sites, this analysis focuses on two great kiva sites and on more extensive 

excavations at Pottery Hill and Bailey Ruin. These four sites span the period from A.D. 

1050 to 1325 and support the examination of technological variation through time and 

within sites. 
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CHAPTER 2: RESEARCH METHODS 

Although portions of the ground stone assemblage recovered by the Silver Creek 

Archaeological Research Project were analyzed previously, the coding system was 

substantially revised to en^hasize some of the complexities of the artifacts and to 

facilitate addressing particular areas of interest. For consistency, 1 analyzed all artifacts 

both macroscopically and microscopically. Some categories are self-explanatory, 

including presence of burning, number of used surfaces, completeness, presence of 

residues, weight to the nearest 0.1 gram, and measurements of complete dimensions and 

used surfeces to the nearest 0,1 centimeter. Other categories are described below and 

presented In full in Appendix A. 

Artifact Type and Subtype 

All assignments of artifact type and subtype were based on morphology and use-

wear to help reduce potential confusion between artifacts similar in form but not in 

function, such as basin manos and hide processing stones (Adams 1988:313, 1989b:260) 

or flat manos and abraders. Artifact typology was derived largely from the work of 

Jermy Adams (1994), which in turn draws on earlier typologies outlined by scholars such 

as Judd (1954) and Woodbury (1954). Obviously, consistent assignment of artifact types 

is essential to any analysis. 

Material Type and Texture 

Careful attention was paid to material type and textiure during the analysis, 

because it has been noted that certain material types and textures are preferentially 

utilized in certain tasks (Adams 1994:23; Bartlett 1933:4; Flenniken and Ozbun 1988:39; 
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Fratt and Biancaniello 1993:382-387; Haury 1985a: 192, 229, Hayden 

1987a:lll; Horsfell 1987:340; Kaldahl 1995; Lancaster 1984:252, 254). Material types 

identified in the Silver Creek area include basalt, chalcedony, chert, limestone, petrified 

wood, quartz, quartzite, rhyolite, sandstone, and various other undifferentiated igneous, 

metamorphic, and sedimentary rock. Consistent assignment of raw material texture was 

based on grain or vesicle size. Used surfaces on artifacts were also assigned a texture type 

to facilitate comparison with the natural textures of the stones. In this case, textures were 

assigned based on wear patterns and the coarseness of the surface in comparison to 

sandpaper of various roughness. 

Processing Type 

This is a determination of the activity that the artifect was most likely used in. 

While this category is somewhat subjective, wear patterns may help reduce some 

uncertainty. Construction artifacts include items used in any phase of building, including 

axes, planes, and floor polishers. Containers are simply artifacts such as bowls and trays 

that are used to hold other items. Food-related artifacts are those used to process food 

items, such as manos and metates. Nonfood artifacts were used to process items other 

than food and building materials. Examples are abraders, reamers, polishing stones, and 

pottery anvils. Procurement artifacts, such as hoes and knives, were used to obtain food 

or nonfood resources from the enviroiunent. Of course, some artifacts were used in 

multiple tasks or are of indeterminate use. 



21 

Contact Type 

Contact type is an assessment of what type of surfece the artifact was probably 

last used against. Jenny Adams has pioneered most of this woric, and the following 

descriptions are drawn from her various publications (see references). These assigiunents 

are based on microscopic examination of wear patterns under 40-80 power magnification. 

Use-wear analysis was not performed on burned artifacts or on those found on the surfece 

of sites. 

Stones worked against shell and dry bone both display abrasions on the highest 

points of the used surface. Individual grains tend to be flattened with fairly sharp edges. 

Wear probably varies based on the moisture content of the bone being worked, so these 

wear traces are not applicable to stones worked against softer bone. Furthermore, wear 

traces may not differ much between dry bone, dry wood, and shell, so some artifacts are 

simply assigned to the "stone on hard" category. Wear resulting from contact with a hard 

sur&ce includes scratches on asperities and flattening, crushing, and chipping of 

individual grains. 

By contrast, stones worked against soft or pliable materials exhibit distinctive 

wear patterns. Stones worked against pliable surfaces display wear covering the tops and 

sides of individual grains. However, unlike stones worked against soft surfaces, the wear 

does not extend into the lowest points of the surface. Wear resulting from contact with 

wood varies based on wood type and moisture content, but even slightly moist wood 

leaves a distinctive bright sheen on the used surface. In addition, wood wear may be 
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evidenced by rounding of individual grains emd by all the grains on the used surface 

being worn down to a similar level. 

Stones used to polish pottery may display a sheen and/or scratches on the used 

surface. This sheen is not nearly as bright as that created during contact with stone or 

wood, but covers the entire used siorfece. A slight leveling of the asperities on the used 

surfece creates this sheen. Because pottery polishing stones are usually river-worn 

pebbles, it is essential to distinguish wear caused by water. Water wear rounds all areas 

of the stone without any leveling or concentration of wear. Striations caused by abrasion 

in sandy streams or soil tend to lack directionality, whereas the scratches on pottery 

polishing stones are usually perpendicular to the longest side. 

Stone-on-stone wear is evidenced by abrasions on and leveling of the highest 

areas on the used surfece. Individual grains may be flattened, chipped, crushed, and may 

appear frosted. The high sheen typical of stone wear is patchy and exhibited only on the 

high points. No wear is evident on the sides of the grains or in the low points of the used 

surfece. This category includes grinding equipment that was used to process an 

intermediate substance such as com or pigment. 

Manufacture and Tool Surface Wear 

Manufacture simply describes the amount of labor invested in the production of 

an artifact. The manufacture is expedient if the shape of the natural stone is unaltered or 

altered only through use. Strategic artifacts are those that were intentionally shaped 

during the manufactxire process. 
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Tool siirfece wear records the amount of wear accumulated on artifacts during 

their use-lives. Tools that were fully shaped but not used were considered unused. Wear 

was considered light if no traces were visible to the unaided eye. Moderate wear is 

macroscopically visible but has not changed the shape of the tool. Tools were heavily 

worn if the natural or manufactured shape of the tool was altered by use. Nearly worn-out 

artifects are either difficult to grasp or their used surfaces are almost entirely worn away. 

Worn-out artifacts are no longer employable in their intended tasks. 

Tool Use and Sequence of Use 

All artifacts were examined for signs of use in multiple tasks. Use was considered 

concomitant if the tool could be used in both its original and modified state and 

sequential if its secondary use resulted in the tool being unusable in its original task. 

In addition, each artifect was assigned a use category to siunmarize its life history. 

Some artifacts were used only in one task, while others exhibited various types of 

secondary use. Artifacts were considered destroyed if they were intentionally altered so 

that they were no longer usable. A common example of this is the ritual breakage of 

artifacts upon site or room abandonment. Tools that were intentionally remanufactured 

for a secondary use but were still usable in their primary task are considered multiple use 

artifects. Redesigned tools were manufactured for a specific activity, then modified for 

use in another task and wear from the second use made them unusable in their primary 

use. Recycled artifacts were taken out of their original use context and employed in an 

unrelated task. In some cases, the secondary use did not alter the morphology of the 

artifact (Le., metate recycled as a building stone) while, in others, it altered the artifact to 
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a degree that it could not be used in the original task (i.e., mano recycled as roasting 

rock). Finally, reused artifacts were manufactured for specific tasks but were used in 

more than one task without renianufecture or alteration. In this case, the secondary use 

does not preclude use in their primary activity. The reused category includes mundane 

object recovered from ritual contexts (i.e., grave goods). 

TABLE 2.1 
Analytical Categories used to Address Research Domains 

Research Domain Analytical Category 
Raw Material Selection Material Type 

Material Texture 
Use Surface Texture 

Occupational Histories Artifact Type and Subtype 
Completeness 
Processing Type 
Burning 
Manufacture 
Secondary Use 
Sequence of Use 
Use 

Organization of Labor 
and Intensity of Production 

Processing Type 
Contact Type 
Manufacture 
Number of Used Surfaces 
Tool Surface Wear 

Migration Artifect Type and Subtype 
Manufacture 
Secondary Use 
Sequence of Use 
Use 

Application to Research Goals 

Although the categories above are largely descriptive, the information gleaned 

from them can be used to address the research goals specified in Chapter 1 (Table 2.1). 

Raw material selection is based not only on material type but also on the texture of the 
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selected stone. Modifications of the natural texture of stone through use-wear provide 

information on how tools were being utilized. Examining the life history of artifacts may 

elucidate occupational histories. The organization of labor and intensity of production are 

addressed by examining the relative intensity of tool use based on number of used 

surfaces and degree of surface wear on items such as manos and poL'shing stones. Finally, 

evidence for migration may include abrupt changes in technology and reuse or modified 

use of existing technologies. 
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CHAPTER 3: THE RESEARCH SETTING 

The Silver Creek area is located just north of the Mogollon Elim along the 

southern edge of the Colorado Plateau. The topographical variation in this area provides 

not only a diverse plant community but also an array of geological formations that 

contain a large selection of stone types. This diversity means that consumers were not 

significantly restrained in their choice of ground stone raw materials and were able to 

choose the material type most appropriate for a given task. The notable exception to this 

pattern is the limited availability of basalt, which is found in an outcropping just north of 

the modem town of Show Low. In addition to the large variety of stone types, there is 

also an abundant supply of most stone types. Consumers were not constrained by raw 

material availability and, as a result, reuse of ground stone artifacts is limited. Additional 

information on the Silver Creek area is presented in Mills et al. (1999). 

Previous Research in the SCARP Area 

Although several scholars have conducted survey and excavation in the Silver 

Creek area, few studies have provided extensive information on ground stone technology. 

The most useful of these studies were conducted from the late 1950s through the early 

1970s by Paul S. Martin and his colleagues (Martin 1972; Martin et al. 1967, 1964, 1962, 

1961, 1960a, 1960b, 1957). Most significantly, these studies demonstrated a gradual shift 

in grinding technology from basin type manos and metates to trough type, and, 

ultimately, to flat rrnnos and metates. Martin and his colleagues also noted an increase in 

the number of multi-sided manos and mealing bins at sites dating from A.D. 1100 to 

1300, such as Broken K Pueblo (Martin et al. 1967), the Carter Ranch Site (Martin et al. 
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1964), and the Mineral Creek and Hooper Ranch Sites (Martin et al. 1961). More recent 

studies, such as Adam's (1994) analysis of ground stone artifacts firom the neighboring 

Point of Pines area and the present analysis, confirm this trend in grinding technology. Of 

course, these studies also provide abundant information on typical ground stone 

technologies in the area (such as Vi-grooved axes), which were found to be consistent 

with the findings of the current study. 

SCARP Research 

Five years of survey and excavation in the Silver Creek area of East-Central 

Arizona have yielded nearly 1500 ground stone artifacts (Table 3.1). This analysis 

focuses on the excavated sites due to the small sample sizes retrieved during survey. 

These four sites span the time period from A.D. 1150 to 1330 and may give insight into 

the dynamics of the Pueblo Hl-Pueblo IV transition. Major findings are summarized 

below, but a thorough account of excavation procedures and results can be found in a 

monograph summarizing five years of excavation and analysis (Mills et al. 1999). 

Cothrun's Kiva 

The site called Cothrun's BCiva (AZ P: 12:277 ASM) is a circular great kiva site 

that was occupied between A.D. 1050 and 1150 (Figure 3.1). The site covers 

approximately 220 meters by 240 meters and consists of a circular great kiva, a room 

block, a freestanding small structure, and a midden. The room block contains five 

finished rooms and one possibly unfinished room. The kiva dominates the site, measuring 

17.5 meters in diameter and has a ramped entryway. In addition, the kiva appears to be 

attached to the room block by enclosing walls that define an unroofed space or courtyard. 
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The University of Arizona Archaeological Field School excavated three rooms and 

portions of the kiva and midden. 

TABLE 3.1 
Ground Stone Artifacts Recovered from Excavated Sites 

Artifact Type Cotbrun's 
Kiva 

Hough's 
Great Kiva 

Pottery HiU Bailey Ruin Total Artifact Type 

n % n % n % n % n % 
Abrader 6 10.2 3 1.4 22 1.9 31 2.1 

Mano 12 17.4 10 16.9 52 24.9 119 10.2 193 12.9 

Pecking Stone 4 5.8 4 6.8 3 1.4 17 1.5 28 1.9 

Pestle 2 2.9 2 0.2 4 0.3 

Polishing Stone 14 20.3 7 11.9 46 22.0 272 23.4 339 22.6 

Tabular Tool 1 0.1 1 0.1 

Handstone 6 8.7 12 20.3 21 10.0 93 8.0 132 8.8 

Shaft Smoother 1 0.5 1 0.1 2 0.1 

Anvil 2 3.4 2 0.1 

Grinding Slab 2 2.9 1 1.7 2 1.0 13 1.1 18 1.2 

Lapstone 2 2.9 4 1.9 6 0.5 12 0.8 

Metate 5 7.2 2 3.4 11 5.3 17 1.5 35 2.3 

Mortar 1 0.5 4 0.3 5 0.3 

Netherstone 7 10.1 1 1.7 6 2.9 11 0.9 25 1.7 

Axe 1 0.5 19 1.6 20 1.3 

Composite Tool 2 0.2 2 0.1 

Bowl 1 0.1 I 0.1 

Architectural 4 6.8 2 1.0 2 0.2 g 0.5 

Ball 2 1.0 1 O.I 3 0.2 

Pot Lid 1 0.1 I 0.1 

Roasting Rock 5 7.2 I 1.7 1 0.5 402 34.6 409 27.3 

Shaped Stone 1 1.4 2 3.4 7 3.3 16 1.4 26 1.7 

Slab 3 4.3 7 3.3 69 5.9 79 5.3 

Natural I 1.4 1 1.7 3 1.4 5 0.4 10 0.7 

Indeterminate S 7.2 6 10.2 36 17.2 65 5.6 112 7.5 

Total 69 59 2( )9 1161 1498 
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FIGURE 3.1 
Cothnin^s Kiva Site Plan 
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From Mills et al. 1999, Figure 5.19. 

Hough *s Great Kiva 

Hough's Great Kiva site (AZ P:l6:l 12 ASM) is a circular great kiva site that was 

occupied during the 1100s (Figure 3.2). The site covers approximately 58 meters by 65 

meters and consists of a circular great kiva, a U-shaped room block, and a midden. The 
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great kiva measures about 24 meters in diameter, is semisubterranean, and may have been 

roofed. The lield school excavated two rooms and portions of the kiva and midden. 

HGURE 3.2 
Hough's Great Kiva Site Plan 
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From Mills etal. 1999, Figure 5.12. 

Pottery Hill 

The site called Pottery Hill (AZ P:12:12 ASM) was occupied from A.D. 1200 to 

1275 (Figxire 3.3). The site consists of a square kiva, a freestanding jacal structure, dense 

middens, and several small room blocks surrounding a plaza that consist of a total of 45 

to 50 rooms. The square kiva covers approximately 6 meters by 6 meters and is fully 

subterranean. Excavations were conducted in two rooms, the kiva, the jacal structure, the 

middens, and the plaza. 
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HGURE 3.3 
Pottery Hill Site Plan 
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From Mills et al. 1999, Figure 6.3. 

Bailey Ruin 

Bailey Ruin (AZ P:ll:l ASM) was the largest site excavated and was occupied 

from A.D. 1275 to 1330. The site contains a 250 room masonry pueblo with a central 

plaza, and large middens (Figure 3.4). Average room size is 16 square meters and most 
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rooms were probably only one story. Thus far, excavations have been conducted in seven 

rooms, the plaza, and the middens. 

FIGURE 3.4 
Bailey Ruin Site Plan 
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From Mills et al. 1999, Rgure 12. 
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CHAPTER 4: BACKGROUND TO THE ANALYSES: 
RAW MATERIAL SELECTION AND OCCUPATIONAL HISTORIES 

Any archaeological analysis depends heavily on the accurate and consistent 

identification of utilized material types and identification of the technological traditions 

at the sites under investigation. Discussions presented in the following chapters on 

migration and the organization of labor and intensity of production draw on the findings 

presented in this chapter. Variations within and between ground stone assemblages at the 

excavated sites must be shown not to be the result of differential raw material availability 

or occupational history. By examining these two subjects in detail, variables such as 

duration of occupation, degree of scavenging, and resource availability can be controlled 

for, allowing an assessment of the social processes underlying technological change. 

Raw Material Selection 

Sandstone was the most frequently utilized material at all sites (Table 4.1). At the 

excavated sites, 70.5 percent of all artifacts were made from this material type. The 

obvious explanation for this pattern is that sandstone is ubiquitous in the area, whereas 

other, perhaps preferable, material types are less abundant. However, availability was not 

the only consideration of prehistoric inhabitants in selecting materials; suitability for the 

intended task was also essential. Sandstone is extremely versatile, with the more friable 

varieties serving well as abraders and for grinding equipment and with silicified types 

appropriate for pottery polishing or any task that requires a more finely-textured material. 

Sandstone was the dominant material used for both grinding equipment and polishing 

stones (Tables 4.2 and 4.3). 
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TABLE 4.1 
Ground Stone Material Types from Excavated Sites 

Material Type Cothrun's Kiva Hough's 
Great Kiva 

Pottery ffill Bailey Ruin Total Material Type 

n % n % n % n % n % 
Basalt, vesicular 10 14.5 2 3.4 34 16.3 4 0.3 50 3.3 

Chert 3 0.3 3 0.2 

Limestone I 1.4 I 1.7 3 0.3 5 0.3 

Quartz 1 1.4 3 0.3 4 0.3 

Quartzite 9 13.0 11 18.6 41 19.6 130 11.2 191 12.8 

Sandstone 42 60.9 43 72.9 120 57.4 851 73.3 1056 70.5 

Igneous, undif. I 1.7 36 3.1 37 2.5 

Sedimentary, undif. 5 0.4 5 0.3 

Conglomerate 1 0.5 26 2.2 27 1.8 

Unidentified 6 8.7 I 1.7 13 6.2 100 8.6 120 8.0 

Total 69 59 2( )9 1161 1498 

Of the four excavated sites, the Pottery Hill and Cothrun's Kiva assemblages 

include significant quantities of artifacts made from materials other than sandstone. The 

most significant departure from the predominant use of sandstone is seen at Pottery Hill, 

where 16.3 percent of the ground stone assemblage is comprised of vesicular basalt. The 

assemblage from Cothrun's Kiva also contains a significant proportion of vesicular basalt 

(14.5 %) in comparison to Hough's Great FCiva (3.4 %) and Bailey Ruin (0.3 %) (Table 

4.1). As previously mentioned, vesicular basalt is often preferred for the grinding task, so 

why is there such disparity in its use between sites? The probable reason for the lack of 

vesicular basalt in ground stone assemblages at Cothrun's BCiva and at Bailey Ruin is their 

distance from the nearest basalt outcropping. Hough's Great BCiva and Pottery Hill are 

approximately seven kilometers from the basalt outcropping in Show Low. whereas 
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Bailey Ruin is located 32 kilometers from the source (Kaldahl 1995:43). Cothrun's Kiva 

is intermediate in distance between Hough's Great Kiva and Bailey Ruin. Given its 

proximity to the Show Low outcropping, it is unclear why Hough's Great Kiva contains 

so little vesicular basalt. One possibility is that later inhabitants of the immediate area 

were scavenging tools made from high quality material for reuse. Despite this, the 

general expectation of a distance-to-source drop off in basalt is fulfilled, with the most 

distant site (Bailey Ruin) containing only 0.3 percent vesicular basalt in the ground stone 

assemblage. 

Another interesting dimension of raw material utilization is the relative richness 

of the assemblage at each site. Excluding unidentified types, both Cothrun's Kiva and 

Hough's Great JCiva assemblages contain five material types. Despite the nearly 

quadruple sample size at Pottery Hill, the assemblage corisists of only four material types. 

A decrease in the number of raw material types utQized might be expected as users 

devoted more time to their tasks and tried to select ideal materials for tasks. However, 

this trend does not continue through time, with the Bailey Ruin assemblage containing 

nine distinct material types in the ground stone assemblage. A close examination of the 

data reveals that the vast majority of the Bailey Ruin assemblage is sandstone (73.3 %), 

followed by quartzite (11.2 %). Seven other material types at the site comprise only 6.9 

percent of the total assemblage (the remaining 8.6 percent being unidentified). Thus, it 

seems likely that this apparent diversity in raw material types at Bailey Ruin is largely a 

product of sample size. Regression analysis confirmed the suspected relationship {p = 

0.001), with sample size accounting for 68 percent of the variation in material types. 
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TABLE 4.2 
Mano and Metate Material Types by Site 

Material Type Cothrun's 
Kiva 

Hough's 
Great Kiva 

Pottery Hill Bailey Ruin Total Material Type 

n % n % n % n % n % 

Manos Basalt, vesic. 2 11.8 16 25.4 18 7.9 Manos 

Limestone 1 0.7 1 0.4 

Manos 

Sandstone 10 58.8 10 83.3 36 57.1 107 78.7 163 71.5 

Manos 

Conglomerate 11 8.1 11 4.8 

Metates Basalt, vesic. 1 5.9 1 8.3 7 11.1 9 3.9 Metates 

Quartzite 1 0.7 1 0.4 

Metates 

Sandstone 4 23.5 I 8.3 4 6.3 14 10.3 23 10.1 

Metates 

Conglomerate 2 1.5 2 0.9 

Total 17 12 63 U 6 228 

TABLE 4.3 
Pottery Polishing Stone Material Types by Site 

Material Type Cothrun's 
Kiva 

Hough's 
Great Kiva 

Pottery Hill Bailey Ruin Total Material Type 

n % n % n % n % n % 

Quartz 1 16.7 I l.l 

Quartzite I 16.7 2 50.0 7 50.0 22 31.4 32 34.0 

Silicified Sandstone 3 50.0 2 50.0 6 42.9 12 17.1 23 24.5 

Undif. Igneous 17 24.3 17 18.1 

Unidentified 1 16.7 I 7.1 19 27.1 21 22.3 

Total 6 4 14 70 94 

Occupational Histories 

Cothrun's Kiva 

Eight artilacts were recovered from Room I, including one floor surface artifact, a 

sandstone handstone. Roof fall contained one vesicular basalt trough mano, one pottery 
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polishing stone, one stone polisher, and one unaltered pebble that which may have been 

collected for its unusiial appearance (black with pink banding). Other artifacts include 

two concave lapstones and one small pestle, recovered from disturbed areas within 

pothunter's backfill. Both the pestle and one of the lapstones have powdered clay or 

caliche residue, indicating their use as clay or caliche grinding equipment. Only the 

pottery polishing stone from roof fell exhibited secondary use. It was used concomitantly 

as a pecking stone, perhaps to crush pigment prior to application. 

Five artifacts were recovered from the fill of Room 2. Upper fill contained three 

pottery polishing stones, and a pothunter's disturbed area yielded one stone polisher and 

one fragmentary artifact, most likely from a grinding slab or flat metate. None of these 

items exhibited secondary use. 

Room 4 had 10 ground stone artifacts. The floor sur&ce contained one sandstone 

trough mano, two handstones, and one shaped stone. The trough mano was also used as a 

lapstone, but no residue remains to determine what was ground against it. Roof &1I 

artifacts included two flat sandstone manos, two pecking-hammer stones, and one slab of 

unknown use. Finally, collections from the upper fill contained one pottery polishing 

stone. 

Several trenches and transects were dug to define the boundaries and attributes of 

the circular great kiva at Cothrun's Kiva. However, these excavations yielded few 

artifects. Three artifacts were on the floor of the kiva: one sandstone handstone with 

powdered caliche residue, one unidentified polishing stone, and one pecking/hammer 

stone. The handstone was probably used to grind caliche in preparation for plastering the 
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walls or floor. Six artifacts were recovered from post-abandonment fill layers, including 

one sandstone flat mano, two stone polishers, one roasting rock, and one sandstone slab. 

Finally, one trough mano came from transect excavations. The only artifact exhibiting 

any trace of secondary use is one of the stone polishers, which is burned, suggesting its 

recycling as a roasting rock. 

Hough's Great Kiva 

The excavated rooms at Hough's Great BCiva yielded larger sample sizes and more 

floor artifects than the rooms at Cothrun's BCiva. This pattern may reflect disparity in 

occupational history of the two sites. The abandonment of Cothrun's fCiva was apparently 

more planned than at Hough's Great Kiva, with occupants removing all useful items 

before leaving or with later inhabitants scavenging more artifacts from the abandoned 

rooms. Given the similarity in site size, occupational duration, and time period between 

Cothrun's Kiva and Hough's Great Kiva, differences in room assemblages are probably 

not related to differences in site use. Furthermore, these differences are probably not due 

to variation in excavation intensity, because the ratios of ground stone to pottery sherds 

are similar at Hough's and Cothrun's (1:167 and 1:153, respectively). 

The floor of Room 1 consisted entirely of grinding equipment. Two trough 

manos, one flat mano, two full trough metates, one possible mano blank, and one 

handstone were recovered. Neither of the trough manos were compatible with the trough 

metate. Given the context, it is likely that the handstone recovered was used in a grinding 

task, possibly to crush large seeds or break up raw clay before grinding or to repeck mano 

and metate surfeces when they became dull. Although all the grinding equipment exhibits 
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heavy wear, all are complete. This functional equipment was probably left behind 

because room abandonment was hasty, because the distance moved by the inhabitants 

was too fer to carry such heavy items, or because the inhabitants planned to return to the 

site. 

The remainder of the Room 1 assemblage also contains considerable grinding 

equipment. A broken mano blank and a heavily used trough mano were recovered from 

wall &11, and one trough mano and one concave grinding slab were in roof fall. One 

pottery polishing stone, one handstone, and one unidentified artifact also came from roof 

fall. The trough mano recovered from roof fall appears to fit one of the trough metates on 

the floor surface, suggesting that the mano was taken to the roof for a temporary use or 

was worn-out and used in another task. However, if this is the case, the secondary use did 

not leave any discernible wear traces, because none of the Room 1 artifacts exhibit 

secondary use. Significantly, we see the first appearance of finger grips on manos, with 

one of the trough manos on the floor shaped to facilitate handling. 

The Room 2 assemblage is strikingly different from that of Room 1. Few items of 

grinding equipment were recovered from Room 2 and all the artifacts displayed light to 

moderate wear. Floor artifacts include an abrader with a U-shaped groove (possibly also 

used as a handstone), an anvil, a pecking/hammer stone, two pottery polishing stones, and 

one handstone. Upper fill contained one trough mano, one stone polisher with 

concomitant pecking stone use, and one handstone. All artifacts recovered displayed light 

to moderate use and only the abrader and the stone polisher showed secondary use. 
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The differences between Room 1 and 2 are intriguing, with heavily used artifacts 

showing no secondary use but lightly to moderately used artifects showing secondary 

use. This disparity is probably related to life histories rather than reflecting any difference 

in production strategies between occupants of the two rooms. Specifically, evidence of 

secondary use on manos and metates may be obscured by subsequent resimiption of use 

in their primary task. 

Only one artifact, an unidentified piece of sandstone, came from the kiva floor. 

One flat abrader was in the roof fell deposit. Artifacts recovered from fill layers include 

two flat abraders, one abrader with a U-shaped groove, one convex abrader, four 

handstones, one flat mano, one pottery polishing stone, one pecking/hammer stone, one 

anvil, one roasting rock, and one oddly shaped unmodified pebble. One of the handstones 

had yellow pigment residue on the used surface, suggesting use as a pigment grinder. All 

the abraders exhibited heavy use, but that is perhaps a result of their friability. The 

unusual concentration of abraders in this kiva context may be significant: grooved 

abraders are often associated with arrow shaft and/or spindle production (Adams 

1994:100; Woodbury 1954:102), hinting at the possibility of a production locus of 

hunting and/or weaving tools. How the flat and convex abraders might have been used is 

unclear. 

Pottery Hill 

Both artifact diversity and quantity increase at Pottery Hill relative to the great 

kiva sites, due in part (if not entirely) to the more intensive excavations undertaken at the 

site. Occupation at Pottery Hill dates from A.D. 1200 to 1275, after both Cothrun's Kiva 
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and Hough's Great FCiva were abandoned. Two rooms were excavated in addition to 

numerous transects. The transect excavations were focused on defining the nature and 

extent of integrative features at the site. The majority of the artifacts recovered from 

transects can not be linked to a specific use context; therefore, the discussion focuses on 

the room block excavations. 

Room 1 

Forty ground stone artifacts were recovered during excavations in Room 1 (Table 

4.4). The floor contained seven manos, most of which were broken or depleted. Four flat 

manos were so heavily worn that the lengthwise edges were beginning to wear away. 

Another three flat manos exhibited extremely heavy use and would not have been 

functional for much longer. One flat metate also exhibited heavy use. Grinders were 

concerned with prolonging the use-life of their manos; of the manos recovered, three 

have two used surfaces, two have three used surfaces, with the remaining two having 

only one used surface. One of the manos had intentionally manufactured finger grips 

along the edges, which suggests a concern for comfort during the grinding task and may 

be indicative of intense grinding. These observations, along with the presence of a double 

mealing bin on the floor surface, indicate that food processing was an important activity 

and that specific technological choices were being made by grinders, probably in 

response to an increased investment of time in the grinding task. 

Upper fill layers contained a variety of artifact types, including two flat and four 

trough manos. The trough forms are made of vesicular basalt and may have persisted in 

use due to their superior grain-grinding qualities (Bostwick and Burton 1993:359; Haury 
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1976:280; Hayden 1987a;14, I987b:188; HorsfaU 1987:341-344). One of the trough 

manos was secondarily used as a flat mano, supporting this idea. Furthermore, the only 

trough metate recovered in Room 1 was recycled as a building stone. This evidence 

suggests flat forms were dominant in grinding, with basalt trough manos persisting 

because of their superior grinding qualities. Other inhabitants of the site may have 

deposited the trough manos after the room was abandoned; if so, one would expect to 

find trough forms on the floors of other rooms. 

TABLE 4.4 
Pottery Hill Room 1 Ground Stone Assemblage 

Ground Stone Type Upper Fill Surface MeallDg Bin Total 

Abrader, flat I 1 
Mano flat 2 7 9 

trough 4 4 
Pecking/hammer stone 1 I 
Polishing polisher 1 1 
stone pottery 3 1 4 

stone 3 2 5 
Handstone 2 1 3 
Metate flat 1 1 

trough 1 1 
Netherstone, undif. 1 1 
Axe, full-grooved 1 I 
Bin stone 2 2 
Bail 1 1 
Indeterminate 4 I 5 
Total 23 14 3 40 

The pottery polishing stones recovered from fill layers and the floor surface, 

along with pigment lumps, suggest that pottery production was occurring in nearby areas. 

Polishing stones may have been intentionally tossed by potters into the abandoned room. 
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unwittingly kicked or swept into the room, or transported by some natural medium such 

as water. The polishing stones were cast off after only light or moderate use. 

No ground stone artifacts were recovered from Surfeces 2 and 3, which were 

interpreted as courtyard surfeces. This lack of artifacts on outdoor surfaces is observed in 

other rooms and supports the contention that such surfaces were periodically cleaned. 

Room 3 

Twenty-seven ground stone artifects were recovered from excavations in Room 3 

(Table 4.5). Surprisingly, Floor 1 contained little grinding equipment despite a recovery 

rate similar to other room floors. This is a departure from most other excavated rooms, 

suggesting a nonhabitation function. The shaft smoother from the floor was secondarily 

used as a handstone. Except for the flat mano and the shaft smoother, all the artifacts 

recovered from Floor 1 were easily replaceable and did not require a large investment of 

labor to manufacture. The shaft smoother recovered here was one of only two obtained 

during five seasons of excavation. Because the groove in shaft smoothers requires 

prolonged use or intentional manufacture, it seems odd that it would be left behind upon 

abandonment. It is possible that this artifact was used primarily as a handstone, with the 

shaft smoothing function being associated with an earlier user. If this were the case, it too 

would be easy to replace. Another possibility is that this high-labor item was intentionally 

left behind and the room was ritually abandoned. A carefully prepared sandstone slab in 

the room appears to have been intentionally broken, perhaps also related to ritual 

abandonment. 
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Only three artifects were recovered from Floor 2, including one flat mano and two 

unidentified sandstone fragments that may be partial manos. Based on artifact recovery 

and features, this floor was interpreted as a ritual space (Mills et al. 1999). The sparse 

ground stone assemblage does not support or refiite this inference. 

TABLE 4.5 
Pottery Sill Room 3 Ground Stone Assemblage 

Ground Stone Type Upper FiU Floor 1 Floor 2 Total 

Abrader, flat 1 1 
Mano flat 1 1 2 

trough 4 4 
Polishing pliable 1 1 
stone pottery 4 4 

stone 2 2 
undif. 1 1 

Handstone 3 1 4 
Shaft smoother 1 1 
Ball 1 I 
Roasting rock 1 I 
Shaped stone I I 
Slab 1 I 
Indeterminate I 2 3 
Total 14 10 3 27 

All four of the trough manos recovered from upper fill were heavily used, and two 

of them had manu&ctured finger grips. The shaped stone recovered is tabular sandstone 

formed into a rough circle; it may have been used as a pot lid. 

Bailey Ruin 

As expected with a larger assemblage size, artifect diversity increases 

substantially at Bailey Ruin, as does the variety of utilized rav/ materials. The excavation 

of seven rooms and plaza tests yielded a total of 1,161 ground stone artifacts. The high 
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degree of aggregation at Bailey Ruin is evidence for changes in social strategies and/or 

structures during the Pueblo HI to Pueblo IV Period transition. AJthough the disparate 

sample size makes comparisons with the sites previously discussed more difficult, 

intrasite patterns may reveal interesting information about the emergence of large, 

aggregated settlements in the Silver Creek area. 

Room I 

Artifact recovery rates were high in Room 1, with most artifacts coming from the 

refuse layers (Table 4.6). As at Grasshopper Pueblo, refiise layers were indicated by a 

large numbers of sherds and other small artifacts in room fill (Ciolek-Torrello 1989:203). 

One room floor and two lower courtyard surfeces were uncovered during excavation. The 

lone mano found on the floor was a flat type with finger grips. Two axes were found on 

the floor, one of which appears to have been concomitantly used as a lapstone for 

grinding red pigment. The other axe is fully manufactured but shows no evidence of use. 

Several artifacts recovered from the trash layer above Floor 1 may actually be associated 

with the floor, including four flat manos, three handstones, one flat abrader, one 

undifferentiated netherstone, one %-grooved axe, and one unidentified sandstone 

fragment. Several additional artifacts were recovered from subfloor contexts. A ceramic 

jar intentionally buried in Floor 1 was covered with a minimally shaped sandstone slab. 

The trash layer above Floor 1 contained a large variety of artifacts probably 

deposited by the inhabitants of nearby rooms who used the room as a trash receptacle 

(Mills et al. 1999). Numerous manos were recovered, all of which were heavily used or 

worn-out. Both mano blanks were fragmentary, but whether this was the cause for their 
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disposal is unclear. Two of the flat manos exhibited finger grips. Thirteen of the artifacts 

from trash display secondary use. Of particular interest is the flat mano that was used as a 

lapstone to grind pigment and one pottery polishing stone that was also used for pecking, 

perhaps to break up pigment for ceramic decoration. Two of the slabs appear to have 

been used to grind red pigment. The ubiquity of artifacts related to pottery production 

recovered from this stratum, including prepared clays, scrapers, raw mineral sources, and 

locally made perforated and unperfbrated plates (Stinson 1996:89; also see Mills et al. 

1999, Chapter 9), suggests that ceramic manufecture was a common activity at this 

location. Either the adjoining plaza or nearby rooms were likely loci of ceramic 

production, with potters depositing refuse in the nearest abandoned room. As always, 

there are other possibilities for the depositional process that can not be entirely ruled out. 

Roof fell yielded few artifacts, the most abundant being pottery polishing stones. 

Upper fill layers were much more productive, with several artifacts exhibiting secondary 

use. One of the flat manos was sequentially used as a grooved abrader, but given the 

heavy wear on the mano, this probably does not imply two different users (as was 

discussed in the Research Goals section. Chapter 1). Both the flat mano and the large 

pestle display manufactured finger grips. Interestingly, the pestle was concomitantly used 

as a handstone and displays two intentionally manufactured sets of finger grips, one to 

facilitate use as a pestle and one to &cilitate handstone use. This implies a concern not 

only with comfort, but also with task efiBciency. By using one tool for two tasks, the user 

avoids the need to stop working and seek out another tool. In fact, the pestle/handstone 

may have been used in a two-step process, such as crushing and then grinding. 
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TABLE 4.6 
Bailey Ruin Room 1 Ground Stone Assemblage 

Ground Stone Type Upper 
FUI 

Roof Fall Trash Roor 1 Subfloor Total 

Abrader flat 3 1 4 
u-grooved I 2 3 
v-grooved 1 I 

Vfano blank 2 2 
flat 3 17 I 21 

Pecking/hammer stone 1 1 1 3 
Pestle 1 1 
Polishing pottery 3 3 8 14 
stone stone 8 I 30 1 12 52 

undif. 2 2 4 
Kandstone 1 16 2 2 21 
Shaft Smoother 1 1 
Grinding slab I 1 1 3 
Lapstone 1 1 
Metate blank 1 1 

flat 2 2 4 
Mortar 1 1 2 
Metherstone, undif. 3 1 4 
Axe Va grooved 2 2 4 

undif. 1 1 
Roasting rock 2 2 49 23 76 
Shaped stone I 3 I 5 
Slab 1 I 9 1 I 13 
Indeterminate I 1 1 3 
Total 27 9 153 9 46 244 

Unlike Pottery Hill, the mano and metate assemblages in floor contact and in fill 

layers are technologically similar. Only one trough mano was recovered from all 

excavations at Bailey Ruin, suggesting that they were not commonly used. The similarity 

in artifact types recovered from both floor contact and fill layers suggests that no 

appreciable changes in ground stone technology occurred during the time the room was 

abandoned and filled. The paucity of floor artifacts in combination with the large number 
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of artifacts recovered from fill layers implies that abandomnent of this room was plamied 

and occurred relatively early in the occupation of the pueblo. 

TABLE 4.7 
Bailey Ruin Room 2 Ground Stone Assemblage 

Ground Stone Type Upper Roof Upper Construc Surface Subfloor Total 
FUll FaU FUI2 tion FUl 2 2 

Mano, flat 1 1 2 
Pecking/hammer stone 1 1 
Polishing pliable I I 
stone pottery 1 1 

stone 9 2 2 5 4 22 
Tabular tool? 1 1 
Handstone 1 I 2 
Netherstone, undif. 2 1 3 
Roasting rock 1 1 
Total 12 2 4 9 6 1 34 

Room 2 

Recovery rates from Room 2 were comparatively small (Table 4.7), with no 

ground stone appearing on Surfaces 1 or 3. One netherstone recovered in lower fill layers 

may actually be associated with Surface 2. Artifacts were more plentiful in fill layers, 

consisting mostly of stone polishers. The "pliable" polishing stone in upper fill exhibits a 

sheen associated with handling and does not appear to have been used as a tool. The low 

frequency of floor artifacts fits with the interpretation of the room as a nondomestic space 

and with a planned abandonment. 

Room 3 

Room 3 has the largest floor assemblage of any room discussed thus far, with 14 

ground stone artifacts (Table 4.8). Artifacts recovered from Floor I are what would be 

expected in a habitation room. The most striking feature of this floor assemblage is the 



49 

occurrence of both %-groovcu and foil-grooved axes. Out of the 19 axes recovered from 

the entire site, Floor 1 contains the only foil-grooved type, but this artifact was also 

sequentially used as a maul. Adams (1994:111, 124) notes that mauls are frequently foil-

grooved despite the predominance of %-grooved axes in the MogoUon area. As in other 

rooms, all the manos left behind are either heavily worn or worn-out. The planned 

abandonment of this room is evident not only through the removal of floor artifacts, but 

also by the partially dismantled mealing bin on the south wall. Aside from the axe, the 

only floor artifact with secondary use was a pottery polishing stone concomitantly used 

for pecking. It should be noted that a portion of the artifacts on the room floor might have 

been deposited as part of the refose layer shortly after the room was abandoned. 

Numerous artif^ts were recovered from roof fall and trash layers. The trash just 

above Surface 1 contained six secondarily used artifacts, the most significant being one 

flat mano concomitantly used as a lapstone to grind pigment and one pottery polishing 

stone also used for pecking. Similarly, one of the flat manos in roof fall was used to grind 

pigment and one of the pottery polishers was concomitantly used as a pestle. This pestle 

use is particularly intriguing, becau^ such a small artifact could only be used to grind a 

small amount of substance. It seems likely that the pottery polishing stone was used to 

crush pigment prior to its use in ceramic manufacture. The pottery polishing stone is also 

unusual, because it exhibits heavy use on all surfaces and is made of an unidentified 

igneous material (as opposed to silicified sandstone or quartzite). The recovery of a 

heavily used pottery polisher is especially significant because the vast majority of 

polishing stones recovered from all sites exhibit only light to moderate use. Raw clay. 
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minerals, and plate sherds came from the trash above Surfece 1. Once again, this is strong 

evidence for pottery production in the surrounding area. Several slabs recovered from the 

trash fit together to form a roughly circular slab with a central hole, which was probably a 

hatch or vent cover. 

TABLE 4.8 
Bailey Ruin Room 3 Ground Stone Assemblage 

Ground Stone Type Upper Roof Trash Surface Surface Total 
FOI FaU 1 3 

Abrader, v-grooved 1 1 
Mano, flat 2 8 5 1 16 
Pestle 1 1 
Polishing pliable 1 I 
stone pottery 2 5 2 2 11 

stone 4 7 3 1 1 16 
undif. 3 1 4 

Handstone 4 2 4 10 
Grinding slab 1 1 I 3 
Metate, flat I 1 2 
Netherstone, undif 2 2 
Axe full-grooved 1 I 

y<-grooved I 2 3 
Bowl I 1 
Roasting rock 1 1 
Shaped stone 1 1 
Slab 3 I 4 
Miscellaneous—chopper? I I 
[ndeterminate 1 1 2 4 
Total 11 34 23 14 1 83 

Room 4 

Room 4 was originally used as a habitation room. After the roof was burned, the 

room was used as a trash receptacle. All of the artifacts remaining on Surface 1 were 

heavily used or worn-out except one of the handstones that was easily replaceable (Table 

4.9). Three artifacts exhibited secondary use: one of the flat manos was concomitantly 
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used to grind pigment and both of the pottery polishing stones were used for pecking. 

One of the pottery polishing stones also displays stone wear. This pattern of stone and 

pottery wear on a single stone appears on several of the polishing stones collected from 

Bailey Ruin—it is unclear whether both wear traces are related to ceramic production, or 

if the stones were used in two distinct tasks. 

TABLE 4.9 
Bailey Ruin Room 4 Ground Stone Assemblage 

Ground Stone Type Roof Fall Trash Surface 1 Full Cut* Total 
Abrader, concave 1 1 
Mano, flat 2 3 3 8 
Polishing polisher I 1 
stone pottery 2 2 2 I 7 

stone I 3 4 
undif. 2 2 

Handstone 2 2 
Grinding slab 2 I 3 
Netherstone, undif. I 1 
Axe VS-grooved 1 I 

undif. 1 1 
Shaped stone I 1 
Indeterminate I 1 
Total 8 11 13 I 33 

• The -full cuf category represents profile cleaning or previously disturbed proveniences. See SCARP 
excavation protocols or Van Dyke et al. 1996 for. a full description. 

Trash layers overlying Surface 1 contained mostly heavily worn manos and 

lightly to moderately worn polishing stones. Both the flat manos exhibit secondary use as 

lapstones to grind red pigment. One of the pottery polishing stones was secondarily used 

as a pestle and a stone polisher, and had powdered pigment residue on its surface. 

Ethnographically, polishers were often used to apply plaster to walls or floors (Adams 

1994:123), raising the intriguing possibility that this room was plastered in tinted caliche. 

Alternatively, the polisher may have been used as a handstone to grind pigment. The 
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occurrence of such a large number of artifacts with red pigment residue suggests that 

pigment processing was a common activity in a nearby area. Roof fall contained a similar 

array of artifacts, but none exhibit secondary use or pigment residue. 

Room 5 

Room 5 has a complex use history, originally serving as a courtyard area before 

being roofed and used as a habitation space. After habitation ceased, the room was 

divided into two portions, with the northern area being used as a production or processing 

area and the southern portion being dedicated to storage. Finally, the room was 

abandoned and served as a trash dump. Sur&ce 2 appears to date to the use of the room 

as a habitation, containing mostly manos and polishing stones (Table 4.10). The mano 

blank has manufactured finger grips and is whole, so it is unusual that it was left behind. 

A mixed layer containing both postoccupational trash and roof fall was deposited 

on Surfece 1. One of the pottery polishing stones from this stratum is made of an 

unidentified igneous material and is the only polishing stone in the entire collection to 

display faceting from prolonged use. This particular stone also displays stone polish. One 

of the stone polishers exhibfts concomitant use as a pottery polishing stone. As usual, all 

manos deposited in this trash layer are heavily used or nearly wora-out. Two of the flat 

manos were concomitantly used as lapstones to grind pigment, and three manos had 

finger grips. The item identified as a pot lid is a circular piece of tabular sandstone with 

yellow pigment residue on one surface, suggesting that the lid might also have been used 

to grind pigment. Roof fall was just above the trash layer and it contained grinding 

equipment and polishing stones. One of the flat manos had finger grips and another was 
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secondarily used as a lapstone. Upper fill contained similar artifacts, but none showed 

secondary use. 

TABLE 4.10 
Bailey Ruin Room 5 Ground Stone Assemblage 

Ground Stone Type Upper Roof Trash/ Surface Subfloor Full Total 
FUI FaU Mixed 2 Cut* 

Abrader flat I 2 I I 5 
concave I 1 

Mano blank. 1 1 
flat 3 4 12 2 21 

Pecking/hamtner stone 5 5 
Polishing pliable 1 1 
stone pottery 4 8 2 14 

stone 6 9 2 2 19 
undif. 4 1 5 

Handstone I 6 7 
Grinding slab 1 I 
Lapstone 1 1 
Metate, flat 1 3 4 
Mortar 1 1 
Architectural I 1 
Ball I I 
Pot Lid 1 I 
Roasting rock 1 I 
Shaped stone 1 I 
Slab 2 2 
Natural 1 1 
Indeterminate 6 1 7 
Total 5 16 64 11 4 1 101 

* The "full cuf category represents profile cleaning or previously disturbed proveniences. Seu SCARP excavation 
protocols or Van Dyke et al. 1996 for a fiill description. 

Room 6 

Room 6 yielded more artifacts than any other room at the excavated sites (Table 

4.11). Surface 1 artifacts were sparse, implying that abandonment was plaimed or that 

discarded artifects were later scavenged. One flat metate and one flat mano came from 

the double mealing bin. One of the pottery polishing stones also displays stone wear. 
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Clay residue was visible on one of the handstones, suggesting its use for clay grinding. 

Besides the pottery polishing stone, the only other secondarily used artifect on Surfece 1 

was the axe blank used as a shaft smoother. Two unusual %-grooved axes were also 

recovered. One appears to have been hafted for some period of time but only lightly used. 

The other is an asymmetrical double-bit axe with no significant wear. These items 

represent a large investment of labor, suggesting that they were intentionally left behind. 

Other artifacts that are likely associated with the floor include one flat mano, one 

handstone, and one ^^-grooved axe. A few artifects were found in subfloor deposits, but 

none exhibited secondary use. 

TABLE 4.11 
Bailey Ruin Room 6 Ground Stone Assemblage 

Ground Stone Type Upper 
FUl 

Roof 
FaU 

Trash Surface 
1 

Subfloor Wall 
Stone 
PUe 

Total 

Abrader, flat 1 1 2 
Mano flat I 19 3 1 5 29 Mano 

undif I I 
Pecking/hammer stone 3 3 
Polishing 
stone 

pottery 4 2 1 7 Polishing 
stone stone 1 16 2 19 
Polishing 
stone 

undif I 5 6 
Handstone 2 17 6 2 27 
Lapstone 2 2 
Metate, flat 3 1 4 
Mortar 1 1 
Axe blank 1 1 Axe 

'/4-grooved I 2 3 
Composite tool, undif. I I 
Roasting rock 3 117 3 4 127 
Shaped stone 3 3 
Slab 21 I I 23 
Natural 2 2 
Indeterminate 17 2 1 20 
Total 2 6 233 22 6 12 281 
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The majority of artifacts recovered from Room 6 were located in trash layers. 

Like Room 1, this suggests the room was abandoned relatively early in the occupation of 

the pueblo. Five of the flat manos have finger grips and two were secondarily used, one 

as a lapstone and one for an unidentified task. Four polishing stones were concomitantly 

used for pecking. One of the lapstones was also used as a handstone. The large number of 

roasting rocks recovered from trash is probably from fires in the plaza, supporting the 

assertion that trash was tossed in the room from the east (Mills et al. 1999, Chapter 7). 

Roof &11 and upper fill yielded minimal numbers of arti&cts. 

TABLE 4.12 
Bailey Ruin Room 7 Ground Stone Assemblage 

Ground Stone Type Upper Surface Construc Subfloor Feature Total 
FUI 1 tion FUI 6 

Abrader flat 1 1 
v-grooved 1 1 

Mano, flat 2 2 
Pecking/hammer stone 1 1 
Polishing pottery 2 I 1 4 
stone stone 4 2 1 7 

undif. 2 2 
Handstone I 1 2 1 1 6 
Axe, %-grooved 1 I 
Roasting rock 7 3 1 11 
Shaped stone 1 1 
Indeterminate 1 I 2 1 5 

Total 10 5 17 7 3 42 

Room 7 

Few artifacts were recovered from Room 7 (Table 4.12) and only four were 

secondarily used. Of the secondarily used artifacts, three were recycled as roasting rocks 

and one pottery polishing stone in construction fill also displays stone contact. Feature 6 
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is a filled doorway and all the artifacts recovered from it were probably used as part of 

the fill. The only artifact requiring a high labor investment was the axe, which is 

completely worn-out. As in Room 2, the paucity of floor artifacts prohibits any secure 

inference about room function but does indicate that the abandonment of this room was 

probably planned. 

Plaza Excavations 

The numerous transects and trenches excavated to define the boundaries of the 

plaza were shallow, and this discussion focuses on artifacts recovered from the plaza 

surface and features. Excavations in Plaza Grid Square 1 at the north end of the plaza 

revealed a roasting pit on the uppermost plaza surface. Aside from a large quantity of 

roasting rocks, a few artifacts that were recycled as roasting rocks were recovered, 

including one handstone, one grinding slab, one mano blank, and one sandstone slab. 

Excavations in Trench 4 also encountered the uppermost plaza surface (Table 

4.13). Beneath this surfece were 59 ground stone artifacts. Of these, the axe represents 

the greatest input of labor. The axe is still functional, but has been secondarily used to 

grind pigment; it was deposited beneath the plaza surface. Although most of these 

artifects were probably deposited to level or raise the ground surfece, the presence of the 

still functional ^^-grooved axe suggests that this may be a ritual deposit associated with 

the preparation of the plaza surface. Artifacts were also recovered from below Surface 2 

in Trench 5, including one mano blank, one flat mano, one stone polisher, one 

undifferentiated composite tool, one concave natural concretion, and one possible pottery 

polisher. 
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TABLE 4.13 
Bailey Ruin Trench 4 Ground Stone Assemblage 

Ground Stone Type Upper FlU Surface 1 Subfloor Other Total 

Abrader, convex 1 1 

Mano, flat 1 I 1 3 

Polishing 
stone 

pottery I 1 Polishing 
stone stone 3 13 I 17 

Polishing 
stone 

undif. 7 7 

Handstone 5 5 10 

Grinding slab 2 2 

Metate, flat 2 2 

Axe, y^-grooved 1 1 

Roasting rock 12 12 

Slab 9 1 5 2 17 

Natiu-al 1 1 

Indeterminate 4 8 2 14 

Total 22 1 59 6 88 

Summary of Occupational Histories 

It is evident from the paucity of floor surfece artifacts that the abandomnent of 

Cothrun's Kiva site was plamied. Most of the floor surface artifects were of expedient 

manufacture and easily replaceable. This situation is expected, assuming tliat labor-

intensive items are the most likely to be transported (Schlffer 1983:579). All the manos 

recovered either exhibited heavy use or were broken and may not have been worth the 

effort to transport to another location (Ciolek-Torrello 1984:133). The absence of metates 

in floor contact further substantiates the contention that all usable artifacts were removed 

upon abandonment. Only seven artifects were of strategic manufacture and most of them 
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were already heavily worn or broken at the time of deposition. Evidence suggests that 

caliche or clay grinding occurred both in the kiva and in habitation rooms. 

Once again, the paucity of floor artifacts indicates that the abandonment of Hough's 

Great Kiva site was planned. Although there are slightly more artifacts on room floors at 

Hough's Great Kiva, most of them were heavily worn and were probably not worthwhile 

to transport. The significant differences in the Room I and 2 assemblages likely represent 

differences in the use of the two spaces. The concentration of kiva artifacts in fill layers 

makes interpretation difficult. Some of the larger items (such as the mano and anvil) may 

have been used in construction, with smaller items washing in as the kiva was naturally 

filled after abandonment. 

The same pattern of tool use is evident in Room 1 and Room 3 of Pottery Hill. In 

both cases, occupants of the rooms used flat manos and metates, but fill layers included 

primarily trough type manos. Contrast between the two forms is highlighted by the use of 

sandstone for flat mano forms and vesicular basalt for trough forms. Trough manos in the 

fill may come from intentional filling of the rooms, or the manos may have been recycled 

as wall stones. The low recovery rates firom both floor and fill contexts in Rooms 1 and 3 

implies that abandonment of these rooms was planned and occurred late in the 

occupational span of the pueblo. 

The more varied artifact inventory fi-om Bailey Ruin and the concentration of 

large numbers of artifacts in trash layers suggests not only that the range of tasks was 

expanding or becoming more specialized at this time, but also that Bailey Ruin was 

occupied for a longer period of time. The extensive trash layers in Rooms I and 6 
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indicate that these rooms were abandoned relatively early in the life of the pueblo. In 

addition, the variety of artifacts recovered from trash layers implies that a wide range of 

activities were occurring m the plaza or in nearby rooms. Nevertheless, like all the 

previous sites, the relative paucity of floor arti&cts indicates that the abandonment of 

Bailey Ruin was planned. 

Table 4.14 
Ground Stone Artifacts Exhibiting Secondary Use by Site 

Artifact Type Cothrun's 
Kiva 

Hough's 
Great Kiva 

Pottery Hill Bailey Ruio Total Artifact Type 

n % n % n % n % n % 

Abraders 1 25.0 3 3.1 4 3.4 

Manos 1 25.0 3 25.0 14 14.3 18 15.6 

Pecking stones 2 2.0 2 1.7 

Pestles 2 2.0 2 1.7 

Polishing stones 2 50.0 1 25.0 3 25.0 43 43.9 49 41.5 

Handstones I 25.0 17 17.3 18 15.3 

Shaft smoothers I 8.3 1 0.8 

Grinding slabs 1 1.0 I 0.8 

Lapstones 3 25.0 1 1.0 4 3.4 

Metates 1 8.3 I 0.8 

Mortars 1 8.3 2 2.0 3 2.5 

Netherstones 2 2.0 2 1.7 

Axes 4 4.1 4 3.4 

Bowls 1 1.0 1 0.8 

Architectural I 25.0 1 0.8 

Shaped stones I 1.0 1 0.8 

Slabs I 25.0 5 5.1 6 5.1 

Total i 12 9 8 11 18 

While artifact inventories reveal use and abandonment trends at each of the sites. 

secondary use of artifacts may elucidate changing patterns of resource utilization (Tables 
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4.14, 4.15, and 4.16). Identifying secondary use is problematic, because earlier wear 

traces may be obscured by subsequent use. All four assemblages exhibit limited 

secondary use of artifacts, with the only significant departure occurring at Bailey Ruin 

where a larger percentage of artifacts exhibits secondary use (8.4 %). This difference is 

more pronounced if we exclude roasting rocks from the calculatioa In that case, 12.9 

percent of Bailey Ruin artifacts are secondarily used. This increase over time in 

secondary use may be related to occupational duration, with more spent artifacts suitable 

for scavenge accumulating over time. This figure is at the low end of the 12 to 33 percent 

secondary use rate identified in the Point of Pines area (Adams 1994:42). These data 

suggest that secondary use of artifacts was not a major strategy at any of the excavated 

sites, perhaps because raw materials are so plentiful that having a variety of tools 

dedicated exclusively to one task does not reduce resource availability. 

Table 4.15 
Secondary Use of Manos by Site 

Secondary Use 
Type 

Cothnin's 
iOva 

Hough's 
Great Kiva 

Pottery Hill Bail^ Ruin Total Secondary Use 
Type 

n % n % n % n % n % 

Grooved abrader I 7.1 1 5.6 

Flat mano 3 100 3 16.7 

Grinding slab I 100 9 64.3 10 55.6 

Lapstone I 7.1 1 5.6 

Roasting rock 3 21.4 3 16.7 

Total C 3 14 18 
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Table 4.16 
Secondary Use of Pottery Polishing Stones by Site 

Secondary Use 
Type 

Cothrun's 
Kiva 

Hough's 
Great Kiva 

Pottery Hill Bailey Ruin Total Secondary Use 
Type 

n % n % n % n % n % 

Pecking stone I 100 2 66.7 10 52.6 13 56.5 
Stone polishing I 33.3 7 36.8 S 34.8 
Pestle 2 10.5 2 8.7 
Total C 19 23 
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CHAPTER 5: THE ORGANIZATION OF LABOR 
AND INTENSITY OF POTTERY PRODUCTION 

One of the primary research questions being pursued by the University of Arizona 

Silver Creek Archaeological Research Project is the organization of pottery production 

during the E*uebIo EII and Pueblo IV periods in East-Central Arizona. In addition to 

examining the frequency and distribution of ceramic sherds, several lines of evidence can 

be used to infer pottery production, including presence of clay or pigment stashes, pukis, 

pottery scrapers, grinding equipment with clay or pigment residue, and, of course, 

polishing stones. Polishing requires smooth-textured stones that will not scratch the 

surface of the ujifired pot. Water-worn river pebbles are ideal and are ubiquitous in the 

study area. The most common material types are silicified sandstone and quartzite, which 

comprise the naajority of polishing stones recovered to date. However, less granular 

materials (especially chert), may be preferred for polishing. When stones of this type are 

recovered archaeo logically, they usually exhibit a high sheen and numerous scratches on 

the used surface and occasionally have been ahered in shape, all indicators of prolonged 

use. However, potters have often been known to curate or scavenge polishing stones that 

they particularly like, sometimes passing them down through generations (Bunzel 

1972:12; Hill 1985:26). For this reason, identifying lightly used polishing stones may 

facilitate a more realistic assessment of the locale and intensity of pottery production. 

Background 

Although much work has already been done, the identification of use-wear on 

ground stone artifacts Is still in its infancy. Several mechanisms of wear have been 

outlined in the literatiire (e.g., Adams 1988, 1989a, 1989b, 1993b, 1994; Fratt 1991; 
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Kamp 1995; Mills 1993; O'Brien 1994). One of the priorities in this analysis was to 

identify pottery polishing stones in order to supplement other sources of information 

about ceramic production. Pottery polishing stones have typically been Identified by the 

presence of a macroscopically visible sheen or obvious striations on the surfece 

(Christenson 1987:62; Colton 1953:18; Gladwin, et al. 1965:101; Haury 1985a:ll6, 234; 

1976:283; HUI 1985:26; Hough 1914:17; Judd 1954:125; Kamp 1995:117; Kidder 

1932:63; Woodbury 1954:96; but see Geib and Callahan 1988 for a notable exception). 

This is problematic because pebbles have been observed ethnographically to serve a wide 

range of purposes including pottery polishing, smoothing bone or wood, and 

manufacturing axes. To further confuse things, such stones may have been collected but 

never used as tools, instead being carried as badges of authority, placed upon altars, 

carried as personal fetishes, placed in rattles, or transported in leather pouches (Fewkes 

1898:625, 729; Hough 1914:272, 293; Woodbury 1954:97). With the goal in mind of 

accurately identifying pottery polishing stones, I began a series of laboratory experiments 

using raw materials local to the Silver Creek research area to polish ceramic bowls of 

various types. Results show that even light polishing will produce wear on the stone, but 

such wear is often not detectable without microscopic examination. More tests on a wider 

variety of materials are needed to define the full range of possible variation. 

Because small river-worn pebbles can be used in a myriad of ways, isolating wear 

resulting from pottery polishing is essential. To begin addressing this problem, 20 

silicified sandstone pebbles were used for 30 minutes each to polish 20 bowls of four 

different types. Results indicate that even stones used for a short period of time acquire 
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distinctive use-wear traces. However, the results are of limited applicability and need to 

be supplemented by further laboratory experiments. 

The most common polished pottery types produced in the Silver Creek area are 

Cibola White Ware (CIWW), Show Low Red Ware (SLRW), and White Mountain Red 

Ware. Because I hypothesize that variables such as temper type and size and slip 

thickness will affect polishing stone wear, I decided to attempt to replicate CIWW and 

SLRW as closely as possible. I did not replicate White Mountain Red Ware because 

insufficient amounts of limonite were available to create the slip. CIWW has a gray paste 

with a thick kaolin slip and sherd temper (Goetze and Mills 1993:27; Stinson 1996:41). 

Percentages of temper for CIWW range from 13.34 to 43.14% (Zedefio et al. 1993:192-

195). Estimations of temper size are not available but tend to be more variable than in 

sand-tempered wares. SLRW has a red paste with a thin red slip and sand temper (Fowler 

1991:131; Goetze and Mills 1993:78; Stinson 1996:39). Average grain size of the sand 

temper in SLRW is approximately 0.20 mm (Stinson 1996.:80) and average temper 

content is about 28% (Stinson 1996:74; Zedefio, et al. 1993:192). Given the size of the 

sand temper in SLRW, it was probably inherent in the clay rather than added by the 

potter. 

No systematic experiments aimed at identifying wear on pottery polishing stones 

have been conducted, but results drawn from other experiments in the chipped and 

ground stone literature provide some guidelines for evaluating use-wear on stone (Adams 

1988, 1989a, 1989b, 1994a, 1994b, 1996; Fratt 1991; Kamp 1995; Keeley 1980; Mills 

1993; Newcomer and Keeley 1979; O'Brien 1994). Based on these studies. I delineated 
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four general categories of use-wear to focus on: sheen, scratching, leveling, and crushing. 

Geib and Callahan (1988) suggest that pottery polishing stones are best identified by the 

presence of clay residue on the used surfece. Unfortunately, all the stones collected by the 

University of Arizona field school were washed in the field, so residue analysis has not 

proven effective. Despite this, I examined each of the stones for traces of clay residue 

after they were washed. 

The most frequently mentioned wear trace associated with pottery polishing 

stones is the presence of a macroscopically visible sheen on the used siuface. A variety of 

sheen types has been observed on both ground and chipped stone, although this type of 

analysis is more highly developed in chipped stone studies. For ground stone, the 

distribution of sheen is considered a good indicator of the relative hardness of the surface 

with which the stone was in contact. If the stone was used to process a hard material, 

such as another stone or dry bone or wood, a sheen will tend to develop on the highest 

points of the stone, resulting in a spotty appearance. At the opposite end of the spectrum, 

a stone used to process a very pliable material results in a sheen that covers the entire 

surface of the stone, extending down into the lowest points. 

Another indication of wear is the presence of small scratches covering the used 

surface of the stone. Scratches are indicated by linear furrows in the surface of the stone, 

usually of a whitish color due to the siliceous grit trapped in the scratches. In the case of 

pottery polishing, such striations probably develop when sand inclusions separate from 

the clay matrix and are dragged by the polishing stone (Christenson 1987:62). Obviously, 

scratches can also result firom environmental processes such as soil movement or 
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tumbling in water. Some researchers have made attempts to distinguish natural and 

cultural striations on stone, but this line of research is still in its infancy. Hill (1985:26) 

suggested that pottery polishing stones tend to exhibit parallel striations only on the used 

surface. In contrast, Keeley (1980:30-32) described scratches resulting from water or soil 

abrasion as randomly distributed over the entire stone. I circumvented this issue by 

choosing stones for the experiment that exhibited no scratches, but this is one of many 

problems one confronts when applying the results to archaeological specimens. 

Leveling and crushing are assessed on the individual grain level, usually by 

comparing an unused surface of the stone with the used area. Obviously, these processes 

are most easily examined on material types with distinct grains (such as silicified 

sandstone) and may not be feasible on less granular stones. It is extremely important to 

have proper lighting when examining individual grains. Oblique lighting is preferred 

because overhead lighting tends to wash out the stone's surface, making any assessment 

of changes in microtopography difficult. Leveling of grains ranges from extreme 

flattening when the stone is in contact with a hard surfece to rounding when the stone is 

in contact with a pliable surface. Flattening of grains results in an even grain surface and 

an abrupt drop-off at the edges. Microscopically, flattening appears as a series of 

extremely thin striations on the top of grains. Rounding does not obliterate the 

microtopography of individual grains, but does round out any rough or angular areas on 

the grains. Smoothing may be considered intermediate between flattening and rounding, 

with grains being slightly leveled but still retaining some of their original shape. 
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Crushing occurs most frequently when a stone is in contact with a relatively hard 

surfk:e. For this reason, variations in the moisture content of polished vessels probably 

results in different degrees of grain crushing. Crushing results when enough force is 

applied to grains to spall off small siliceous particles. This grit tends to collect at the 

edges of individual grains and at the edges of any indentations in the used surface 

(probably where grains previously popped out). 

Experimental Procedures 

Materials 

Clays 

The selection of clay for the experiment was somewhat problematic. Clay samples 

from various locations near sites in the Silver Creek area were previously collected, but 

not subjected to petrographic analysis. Therefore, it is not possible to definitely associate 

any clay samples with a specific ware type. I initially selected a gray clay for the CIWW 

paste and a reddish one for the SLRW paste. I began grinding the clays in a mortar and 

pestle, but it soon became obvious that I had insufficient materials to conduct the 

experiment. For this, reason, I decided to use a commercial clay as the paste for all the 

bowls. I selected EM 210 (also called Laguna 210) because it is fine-textured and does 

not contain sand (inclusions could confuse my results). Using the same clay for all the 

bowls has the added advantage of allowing the more accurate assessment of the role of 

temper size and slip thickness in creating wear. I did have sufficient clay samples from 

the study area to use for the slips. I chose a kaolin clay (wet Munsell 5Y8/2-white) for the 

thick-slipped, sherd-tempered bowls and a reddish clay (wet Munsell 7.5YR4/4-
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brown/dark brown) for the thin-slipped, sand-tempered bowls. The reddish clay was 

collected from a stash in an excavated room at Pottery Hill, and a small pinch pot made 

from this clay was successfully fired by a field school student. I decided to leave five 

bowls untempered and unslipped to control for the eflfects of the EM 210 clay on wear 

patterns. 

Tempers 

Sand collected from Mortensen Wash at a location 100 meters north of its 

intersection with Highway 160 was sifted through VA and 14 mm sieves. An analysis of 

this sand found that it consists mostly of relatively spherical quartz grains (Stinson 

1996:74). Unfortunately, after sifting the sand sjimple, only enough Y* mm sand was 

obtained to make five bowls. Therefore, I decided to make another 5 bowls with sand size 

of 14 mm. For the simulated CIWW, I initially intended to use white ware sherd clippings 

saved by Silver Creek analysts as temper. Again, however, I realized insufiicient amounts 

were available. Instead, I purchased a low-fired red ceramic flower pot and ground part of 

it into sherds Yi-l mm in size with a mortar and pestle. Grinding the sherds much smaller 

than !4 mm reverts them to a powder which could be problematic. Five bowls were made 

using this sherd temper. 

Polishing Stones 

Twenty silicified sandstone pebbles were used in the experiments (Table 5.1). 

The vast majority of the stones are fine-grained (less than 1 mm). However, stone # 7 

contains some grains up to 1.5 mm width, and stone # 9 is a fusion of silicified sandstone 

and quartzite. The stones vary greatly in color, size, and shape but all proved adequate for 
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pottery polishing. The stones were all collected from a wash approximately 200 meters 

west of Cothrun's Great Kiva. Before deciding upon which stones to use, I examined 

each with an Olympus microscope lit by a Dolan and Jenner stereoscopic High Intensity 

Illuminator under 40 and 80 power magnification. All stones exhibited the rounding of 

individual grains that is typical of water wear, but did not have any other traces of natural 

or cultural wear that could con&se the results. 

TABLE 5.1 
Poh'shing Stones Used in the Experiment 

Stone # Length (cm) Width (cm) Thickness (cm) Weight (B) 
1 4.0 3.0 1.2 22.5 

2 3.7 3.2 1.6 25.9 

3 4.5 3.5 1.9 39.9 

4 4.9 3.8 2.0 46.3 

5 4.2 2.5 2.1 38.1 

6 4.1 3.2 2.6 48.2 

7 3.8 3.6 2.6 58.5 

8 4.1 2.2 1.9 20.8 

9 3.2 2.4 2.1 20.0 

10 3.5 2.6 1.2 16.0 

11 3.7 2.8 1.9 26.5 

12 3.9 2.2 1.5 21.1 

13 4.0 3.2 1.3 24.3 

14 3.9 2.8 1.5 22.5 

15 3.5 2.4 1.7 18.4 

16 3.9 2.7 1.9 34.0 

17 3.1 2.3 1.2 10.6 

18 3.7 3.2 2.4 41.4 

19 4.6 2.4 1.7 34.7 

20 3.9 2.3 1.8 23.1 
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Forming the Bowls 

In order to form 20 bowls of the same size, I first made a concave mold 

measuring 4.75 cm deep and 16.5 cm in diameter. I formed the mold by sinking a bowl 

form into wet plaster and allowing it to dry for five days. I then coated the inside of the 

mold with polyurethane to prevent the wet clay fi^om sticking. I proceeded to mix the clay 

and tempers. In the Silver Creek Study area, CIWW contains an average of 18 % crushed 

sherd temper and SLRW averages 28% sand temper. For ease of measurement and to 

assure comparability, I decided on a temper content of 25 % (by volume) for all tempered 

bowls. I made four batches of clay (Table 5.2) and kneaded each until the ingredients 

were thoroughly combined, as described in ethnographic observations of Pueblo potters 

(Rice 1987:119; Shepard 1965:52; Stevenson 1904:374). This was not necessary for the 

untempered pots and required slightly longer for the sherd-tempered pots than for the 

sand-tempered ones. I actually had to add about 20 ml of extra water to the sherd-

tempered batch because the sherds seemed to absorb moisture from the clay. I then 

measured five 480 gram portions out of each batch to use for making the twenty bowls. 

TABLE 5.2 
Recipes for Clay Mixtures Used in the Experiment 

Batch it Temper Type Temper 
volume/weieht 

Clay 
volume/weight 

Kneading Time Bowl #s 

1 Sand < V* mm 400 mUSlUs 1200 ml/2221.4 g 15 minutes 1-5 

2 Sand Vi-'/j mm 400 ml/570.5 g 1200 ml/2221.2 g 15 minutes 6-10 

3 None — 1600 ml/2960.6 g — 11-15 

4 Sherds '/i-l mm 400 ml/352.2 g 1200 ml/222G.7 g 25 minutes 16-20 
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To form the bowls I flattened the lumps of clay between my hands to a thickness 

of about 2 cm. I placed this into the bottom of the mold and used my fingers to draw the 

clay up the sides. If I noticed any cracks in the clay, I added a small amount of water to 

moistea Once the clay was nearly to the rim of the mold, I used my thumb to smooth the 

inside of each bowl. This evened out the surfece, which proved to be essential for 

pob'shing. Next, I used a stainless steel pocket knife to remove any excess clay from the 

rim and to incise a number (1-20) in the bottom of the bowL The untempered bowls were 

the easiest to form, whereas the simulated CIWW bowls were the most difficult to form 

and to smooth because sherd grains were constantly popping out. Finally, I placed the 

moid and bowl in a preheated 125-150 degree Fahrenheit oven for about an hour or until 

the bowl easily detached from the mold. I allowed the bowls to finish drying outside the 

oven (which took about 24 hours). The dry bowls measured about 4.7 cm in height and 

16.2 in diameter. I was unable to control wall thickness so it varies slightly within and 

between types. 

Polishing the Bowis 

When the bowls finished drying, I used emory polishing paper to smooth the 

outside of each of the bowls. Ethnographically, this was done with a fine-grained 

sandstone to even out the surface of pots and facilitate polishing (Colton 1953:9; Hill 

1985:24; Shepard 1965:66). The insides of the pots did not require sanding because they 

were finger smoothed while still moist. Next, I mixed the slips using the kaolin and 

reddish clays described earlier. Both of these were ground to a particle size of less than Yt 

mm and sifted to remove any sand inclusions. The slips were prepared in exactly the 
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same way; 100 ml of compacted dry clay was mixed with 200 ml of water. I decided 

upon this ratio of water to clay after experimenting with slipping earlier. A thinner slip 

does not provide adequate coverage and a thicker one tends to clump when applied to a 

surface. 

There are three basic ways to apply a slip: by dipping the vessel in the slip, by 

pouring the slip over the vessel, or by applying the slip with soft rag (Rice 1987:150). 

Following ethnographic observations of Pueblo groups (Bunzel 1972:11; Rice 1987:150; 

Shepard 1965:68; Stevenson 1904:375), I used a soft cotton cloth to wipe the slip onto 

the bowls. Pottery can be polished while dry or slightly moist, but I decided to rewet the 

bowls because Pueblo potters have been observed to do so (Shepard 1965:67). I dipped 

each bowl in water twice and allowed it to absorb the moisture. I then proceeded to apply 

the slips in thin layers. I began on the outside of each bowl, careftilly covering the siir&ce 

and allowing each layer to dry before adding the next (ibid.:68). Bowls I-IO received two 

layers of the reddish slip; bowls 11-15 were not slipped; and bowls 16-20 received five 

layers of the kaolin slip. 

After applying the final layer of slip, I allowed it to partially dry (about 30 

seconds) and began polishing (ibid.:67). Holding the appropriate stone lengthwise 

between my thumb and index finger, I used a reciprocating motion to polish the outer 

surfece of each pot. I worked in 4-6 cm strips, polishing fi-om the rim to the base. By the 

time I finished the outer surface, the slip was dry enough to repeat the process on the 

inner surface. I held the stone in the same position and continued to use a reciprocating 
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stroke even when another technique may have been more efficient. This was intended to 

make analysis more straightforward. 

Each bowl required about 30 minutes of actual polishing time. The process of 

slipping obviously added to the total preparation time, requiring longest for the simulated 

CIWW bowls. The finished sur&ces of the bowls had a beveled appearance, with the 

widths of the bevels reflecting the surfece areas of the stones in contact with the bowls. 

Polishing did require some skill—when I applied too much pressure to the stone, it 

stripped up the layers of slip. This was most common when polishing the simulated 

CIWW bowls, but, luckily, I had practiced with extra stones on bowls I had previously 

formed. 

Experimental Results 

Before microscopic exeunination, the stones were soaked in water for 20 minutes 

and gently rubbed with my thumb to remove excess clay. Despite this, clay residue could 

still be seen in the low points of some of the stones. Traces of clay may have been 

obscured on some of the stones by the natural coloration of the stone itself. Using the 

same type of microscope and lighting, the stones were reexamined under 40 and 80 

power magnification. 

The results of the experiment have several implications for identifying polishing 

stones in the archaeological record. Most significantly, even though some scholars have 

suggested that a sheen develops only after prolonged use (Geib and Callahan 1988:358; 

Hough 1914), 11 of the 20 polishing stones attained a slight sheen after only 30 minutes 

of use. The presence of a macroscopically visible sheen on the used surface of a stone 
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will likely become more pronounced as the stone is used for longer periods of time. 

While sheen is not a particularly accurate indicator of lightly used polishing stones, it 

probably is for more heavily used ones. It appears that the main contribution to the 

development of sheen is contact with moist clay—the stones used to polish unslipped, 

unterapered pots more consistently developed sheen than any of the other types. This may 

be due to the fact that these bowls were the most moist, because other types lost moisture 

while I waited for the layers of slip to dry. In all cases, the sheen covered the entire used 

surface, extending down into the lowest points of the stone. Even though the bowls were 

act very pliable, sheen appearing in the low points may be due to the fact that the stones 

are smooth-textured, thus the difference in elevation between the high and low points of 

the stones is not large. 

The second criterion often used to identify archaeological polishing stones is the 

presence of striations on the used surface. I expected scratching to occur on all the stones 

used to polish tempered bowls, with larger scratches occurring as temper size increased. 

This expectation was not fulfilled. Scratching was seen on many of the stones used to 

polish sand-tempered bowls, but was absent from the sherd-tempered ones. This is 

probably because the terra cotta temper was not as hard as the polishing stones. At 40 

power magnification, all eight of the stones exhibiting scratches had been used to polish 

thin-slipped bowls. Only one of the thick-slipped, sherd-tempered bowls exhibited any 

scratches, and the few there were only became visible at 80 power magnification. This is 

likely due to the thickness of the slip—while temper particles could be seen through the 

slip (due to their dark color), they were not removed during polishing. In contrast, sand 
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particles often protruded through the slip and were occasionally removed by the polishing 

process. This suggests that temper size is less important than temper hardness and 

thickness of slip in determining whether or not a stone will be scratched by temper 

inclusions. Of course, several other factors probably contribute to this process. Even 

within the sand-tempered categories, some stones exhibited more scratching than 

others—I believe this may be attributable to the hardness of the stone. As expected, all 

striations observed ran parallel to the short edges of the stones. 

The use of silicified sandstone allowed me to examine wear traces on individual 

grains. Smoothing and crushing appear to be related processes: both were most 

commonly observed in the untempered and thick-slipped bowls. Smoothing could usually 

be identijSed under 40 power magnification, evidenced by the removal of rough spots on 

the tops of grains that created a glassy, translucent appearance. To identify crushing, 80 

power magnification was needed in all but one instance and was indicated by the 

collection of white grit along the edges of grains and grain voids. Crushing likely results 

&om the pressure placed on individual grains, causing microscopic spalls of silica to 

break away and collect at the edges of grains or in low points on the surfece. The 

moisture content of the bowls might be a fector in smoothing and crushing, with drier 

vessels causing more crushing while wetter bowls cause less. Smoothing and crushing 

occurred on most of the untempered and thick-slipped bowls, while crushing was more 

common than smoothing on the thin-slipped bowls. None of the stones exhibited the 

extreme grain flattening associated with prolonged contact with a hard surface or the 

rounding associated with contact with a soft surface. 
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TABLE 5J 
Wear Traces on Polishing Stones 

Stone U Sheen 
macroscopic 

Scratches 
40X/80X 

Smoothing 
40t/80X 

Crushing 
40x/80x 

Clay Residue 
40x/8€x 

I - +/+ -/? -/- -/+ 

2 + +/+ -/+ -/- -/+ 

3 + +/+ -/+ -/-

4 7 +/+ -/? -/- -/? 

5 + +/+ -/- -/- -/? 

6 - +/+ -/? -1+ 

7 - -/? -/- -/- -/+ 

8 + +/+ -/+ -/+ -/? 

9 + +/+ -/- -/- +/-I-

10 9 -/- -/+• -/+ ?/? 

11 + +/+ -/+ +/-r 

12 + -/- +/+ -/+ H+ 

13 + -/- +1+ +/+ 

14 7 -/- +/+ -/+ +/-(-

15 + -/- +/+ -/+ -/-

16 7 V+ +1+ -/+ +f+ 

17 + -/- 11+ ?/+ -/+• 

18 9 -/- 7/7 ?/+ 

19 + -/- +/+ -/+ 

20 9 -/- -/- -/+ -/-

Totals 11+ 8+/9+ 7+/11+ 1+/14+ 7+/12+ 

+=yes/present; -=no/absent; ?=unclear 

Twelve of the 20 stones exhibited some clay residue in the lowest points of the 

used surface. This was largely dependent on the topography of the stones, with residue 

restricted to the stones with the largest difference in elevation between high and low 

points. Of course, archaeological specimens that have been subjected to environmental 

processes for extended periods may be devoid of any residue. Furthermore, stones with 
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sn^oother surfaces may not retain residue as easily. Because only 12 of the 20 polishing 

stones used in this experiment exhibited traces of clay, the presence of residue is not a 

sufficient criterion to identify pottery polishing. Results are summarized in Table 5.3. 

So what does all this mean for identification of archaeological pottery polishing 

stones? First, microscopic examination is clearly required to identify lightly used 

polishing stones. None of the polishing stones in the experiment exhibited any 

macroscopically visible scratches, and most scratches were less than 1 cm in length-

While some of the stones exhibited a macroscopic sheen, no other signs of wear could be 

identified by the unaided eye. In feet, many traces of wear became visible only under 80 

power magnification. Most researchers currently do not conduct any microscopic analysis 

on ground stone, which suggests that many lightly used polishing stones are being 

overlooked. Clearly, the two most common criteria for identifying pottery polishing 

stones (sheen and scratches) are insufficient by themselves. Given that all the stones used 

in the experiment showed some trace of wear, it seems that the best way to identify 

polishing stones is to draw on multiple lines of evidence, including microscopic 

examination. 

Obviously, any laboratory experiment sets up ideal conditions that make results 

difficult, at best, to apply to the archaeological record. This experiment is of limited 

applicability for a variety of reasons. First, wear traces probably vary significantly 

between different niaterial types. Extremely fine-grained materials, such as chert, tend to 

exhibit scratches more obviously, and perhaps, after shorter periods of use. Different 

material types may also develop sheen at different rates. Examining the wear on 
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individual grains of a polishing stone is especially problematic. One of the reasons I 

chose silicified sandstone was that individual grains are easily distinguished. This may 

not be the case on larger or smaller grained materials. Second, wear traces probably vary 

within material types based on the hardness of the stone. For both these reasons, future 

work would benefit from the use of more homogenous stones. The third reason that the 

resuks are of limited applicability is that wear traces appear to vary between different 

pottery types. Thus, it will be essential to control for polishing stone material type, 

hardness, and granularity, clay type, and temper type and hardness in future experiments. 

Perhaps the most serious problem in applying the results to prehistoric specimens 

is that similar wear traces can result from different uses. Even if the traces of wear 

described above appear on archaeological examples, it does not follow that they were 

used for pottery polishing. This is complicated by the feet that the exact process of 

prehistoric pottery production caimot be replicated. Drawing on ethnographic 

descriptions to replicate prehistoric wares forces experimenten to rely on the accuracy of 

the observers and to assume that the prehistoric process was similar. In the Silver Creek 

collection, there are stones that are morphologically similar to pottery polishing stones 

but exhibit a high, spotty sheen generally associated with contact with a very hard 

surface. Maybe they were used to polish other materials, but they could also have been 

used to polish dry pottery. 

Scratches on the used surfece appear to be a good indicator of thin-slipped (or 

unslipped) tempered pottery, but scratches can result from a variety of processes. I used 

the stones in a consistent reciprocating motion so that all scratches were parallel to the 
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short dimension, but archaeological pottery polishing stones were probably used more 

efiBciently, with the user turning the stone in different directions to increase surface 

contact with the vessel. In addition, many archaeological examples were probably used 

not only on a variety of ware types, but also on materials other than pottery. The only 

remedy for these problems is extensive, controlled laboratory experiments. 

The issues of sample size and numbers of repetition are also important. The fact 

that I used only five stones on each ware type raises the possibility that different patterns 

would be seen if the sample size was increased. However, this is unlikely given the 

consistency of the results within each category. I also expect wear traces to vary with 

length of use—perhaps different patterns will emerge when stones are used for longer 

periods of time. For example, more scratching may occur over time on stones used to 

polish thick-slipped wares. I formulated this experiment to answer questions about a 

specific place during a specific period of time, and so I attempted to replicate the polished 

wares of that region and era. However, additional experiments that vary temper size and 

type as well as slip thickness in a more systematic way might provide a baseline that 

would be applicable to other contexts. 

A final observation, indirectly related to this experiment, is warranted. I already 

noted that the simulated CI WW bowls required a larger investment of time to prepare 

(including grinding sherds and applying numerous slips), which raises the question of 

why prehistoric potters would invest so much energy. A fine sand temper would probably 

not show through all the layers of slip so why bother grinding up white ware sherds? 

Looking at the recipes for each ware type in Table 5.2, a possible answer emerges. By 
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volume, the sherd temper weighs significantly less than the equivalent amount of sand. 

Cumulatively, this would significantly reduce the weight of vessels, thus facilitating 

transport. 

Experimental Conclusions 

One major question was answered by this experiment—even lightly used pottery 

polishing stones exhibit traces of wear. While this is an important finding, its application 

to archaeological specimens is problematic. Some of the wear traces are so subtle that 

detection is time-consimiing and requires some degree of training. It is certainly much 

easier to examine a rock for macroscopic sheen or scratches and leave it at that. However, 

it is likely that this ubiquitous method results in numerous polishing stones being 

discarded as "noncultural" and some stones that were used for other purposes being 

lumped in with "poL'shing stones." When distributions of pottery poUshing stones are 

then used to make inferences about craft production, the problem is compounded. As 

with all archaeological work, there is a negotiation between labor input and information 

output—is it worthwhile to even bother with this? The answer to that question depends 

largely on one's research questions. The organization of pottery production in the Silver 

Creek area of Arizona is one of the main issues being examined by the University of 

Arizona field school. Given that heavily used pottery polishing stones are often 

scavenged or passed down through generations, identifying lightly used ones may be the 

only viable method to infer the organization of pottery production from the frequency and 

distribution of polishing stones. 
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Archaeological Specimens 

The polishing stones in the assemblage exhibit a variety of wear traces (Table 

5.4). Some stones have a moderate sheen over the entire used surface that is usually 

considered indicative of pottery polishing; other examples exhibit a high sheen only on 

the topographical high points of the stone that is usually associated with stone-on-stone 

contact (Adams I989b:272, 1994:31-33). Striations occur sporadically on both types. The 

experiments above produced wear traces consistent with those typically associated with 

pottery polishing. For this reason, stones displaying stone-on-stone contact were assigned 

to the stone polishing category. However, differences in wear may be due to polishing 

pottery of varying moistness or smoothing dry vessels before surfece treatment, and 

additional experiments are needed to rule out this possibility. 

TABLE 5.4 
Polishing Stone Types by Site 

Poiisbing Stone 
Type 

Cotb 
Ki 

run's 
iva 

Hough's 
Great Kiva 

Pottery Hill Bailey Ruin Total 

n % n % n % n % n % 

Pliable 2 4.3 3 1.1 5 1.5 

Pottery, unfaceted 6 42.9 4 57.1 14 30.4 69 25.4 93 27.4 

Pottery, faceted 1 0.4 1 0.3 

Polisher 2 4.3 1 0.4 3 0.9 

Stone 7 50.0 3 42.9 22 47.8 166 61.0 198 58.4 

Indeterminate 1 7.1 6 13.0 32 11.7 39 11.5 

Total 14 7 46 272 32 i9 

The percentages of pottery polishing stones from all sites are nearly equivalent, 

with a slight decrease through time. The percentages of pottery polishing stones in the 

total assemblage are higher at Cothrun's Kiva (8.7 %) and Hough's Great JCiva (11.7 %) 
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than the later sites of Pottery Hill (6.7 %) and Bailey Ruin (6.0 %). This finding seems to 

contradict the idea that pottery production intensified through time. I suspect that many of 

the stones identified as stone polishers may actiially be pottery polishing stones used on 

different types or consistencies of ceramics. If this is indeed the case, the fi-equency of 

pottery polishing stones does increase through time, comprising more than 35 percent of 

the Bailey Ruin assemblage. In addition, it is possible that increased intensity of pottery 

production may require fewer polishing stones as potters select and reuse those most 

suitable for the task. 

For our purposes, a more useful indicator of changes in pottery production may be 

degree of polishing stone wear and the number of used surfaces (Tables 5.5 and 5.6). 

Looking at these data for definitively identified pottery polishing stones, it becomes clear 

that use of the stones was heavier and more varied at the later sites, culminating at Bailey 

Ruin. Of the six pottery polishing stones recovered fi-om Cothrun's Kiva, five have only 

one used surface and one has multiple (more than two) used surfaces. Of these, two 

display light wear and four show moderate wear. Four pottery polishing stones were 

recovered fi*om Hough's Great Kiva, two of which had only one used surface and one had 

multiple used surfaces; the fourth was indeterminate. All these stones were lightly used. 

Sample size increases somewliat at Pottery Hill. Of the 14 pottery polishing stones 

recovered, 5 have one used surfece, 5 have two used surfaces, and 3 display multiple used 

surfeces. Of these, 2 display light wear, 9 display moderate wear, and 3 show heavy wear. 

Obviously, the degree of wear and number of used surfeces on polishing stones has 
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increased at Pottery Hill, but with the small sample sizes from the kiva sites, differences 

are difficult to evaluate. 

TABLE 5.5 
Number of Used Surfaces on Pottery Polishing Stones by Site 

Number of 
Used Surfaces 

Coth 
Ki 

run's 
va 

Hough's 
Great Kiva 

Pottery HIU Bailey Ruin Total Number of 
Used Surfaces 

n % n % n % n % n % 
One surface 4 66.7 2 50.0 5 35.7 23 32.9 34 36.2 

Two opposite 5 35.7 6 8.6 11 11.7 

Multiple I 16.7 3 21.4 35 50.0 39 41.5 

One edge 3 4.3 3 3.2 

Multiple edges I 25.0 3 4.3 4 4.3 

One comer I 16.7 1 I . l  

Indeterminate 1 25.0 1 7.1 2 2.1 

Total 6 14 70 94 

The trend toward heavier and more varied use of pottery polishing stones 

becomes clearer at Bailey Ruin, where 70 stones were recovered. Of these, 23 have only 

one used surface, six have two used sur&ces, and 35 have multiple used sur&ces. The 

fact that the majority display multiple used surfaces is an obvious departure from the 

earlier sites. Of the pottery polishing stones from Bailey Ruin, 26 display light wear, 23 

show moderate wear, and 21 show heavy wear. In fact, the only "faceted" polishing stone 

recovered was from Bailey Ruin. Clearly, polishing stone use appears to undergone some 

alteration through time, but this finding is somewhat problematic. An increase in the 

degree of wear on polishing stones does not necessarily imply that more time was being 

spent at the polishing task. Instead, this may be related to occupational duration. The 

implications of an increased number of used surfaces on polishing stones are less 
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problematic. Such a change in the use of stones could result from alterations in the shape 

of vessels being burnished. Alternately, and more intriguing, the appearance of multiple 

used sur&ces on polishing stones may indicate an increase in polishing intensity. Perhaps 

as potters spend more time polishing, they begin to use stones in such a way to maximize 

surfece contact with various portions of their vessels. This would certainly save time and 

help create a more consistent finish. 

TABLE 5.6 
Intensity of Pottery Polishing Stone Use by Site 

Use 
Intensity 

Cothrun's Kiva Hough's 
Great Kiva 

Pottery Hill Bailey Ruin Total Use 
Intensity 

n % n % n % n % n % 

Light 2 33.3 4 100.0 2 14.3 26 37.1 34 36.2 

Moderate 4 66.7 9 64.3 23 32.9 36 38.3 

Heavy 3 21.4 21 30.0 24 25.5 

Total 6 14 70 94 

Unfortunately, there are problems with interpreting production intensity from the 

data presented. Given the potentially lengthy use-life and transportability, it may be that 

more heavily used pottery polishing stones at earlier sites were scavenged by later 

occupants of the area or were taken by their users when the settlement was abandoned 

(Bunzel 1972:12; Hill 1985:26). In addition, increases in the degree of wear on the 

polishing stones may be related to occupational duration, with stones from the later sites 

having a longer period of time to accumulate wear. Changes in the number of used 

surfaces may be indicative of polishing a wider array of vessel shapes. Furthermore, 

given small sample sizes and the fact that polishing stones only reveal information about 

burnished wares, this finding may not apply to ceramic production as a whole. 
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Nevertheless, the data seem to indicate that methods of pottery polishing did change over 

time, with polishing stones from later sites exhibiting heavier wear and more used 

sur&ces. 

Ground Stone Artifacts Associated with Pottery Production 

Table 5.7 presents a tabulation of all ground stone artifacts potentially associated 

with pottery production. It is important to note that ground pigment may be employed in 

a large variety of tasks despite the fact that I am correlating it exclusively with pottery 

production. As is evident, the diversity of pottery production implements increases 

markedly at Bailey Ruin. However, despite its relatively large sample size, only 90 

artifects were securely associated with pottery production. In fact, no more than 8.7 % of 

the artifacts from any of the sites was related to pottery manufacture. Pottery production 

tools actually comprise slightly smaller percentages of the total ground stone assemblages 

at Pottery Hill and Bailey Ruin (7.7% and 7.8%, respectively) than at the Cothrun's and 

Hough's kiva sites (8.7% and 8.5%, respectively). This is not to suggest that pottery 

production was a less important or frequent activity at the later sites. Clearly, the 

percentage of artifacts dedicated to pottery manufacture is nearly equal at all sites. 

Therefore, the heavier use witnessed at the later sites is more informative than crude 

artifact counts. Rather than increasing the number of polishing stones at the later sites, 

potters simply began using pottery polishing stones more extensively. 
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TABLE 5.7 
Ground Stone Artifacts Associated with Pottery Production 

Ground Stone Type Cothrun's 
Klva 

Hoogh's 
Great Klva 

Pottery HiU Bailey Ruin Total 

Pottery polishing stones 

-polishing only 5 4 12 57 78 

-polishing and pecking 1 2 10 13 

-polishing and pestle 2 2 

Stone polisher w/ pottery polish 2 2 

Mano w/ pigment 2 2 

Mano as lapstone w/ pig^nent 7 7 

Handstone w/ pigment 1 1 2 

Handstone w/ clay 3 3 

Grinding slab w/ pigment 1 1 

Lapstone w/ pigment 2 1 3 

Axe as lapstone w/ pigment 2 2 

Slab w/ pigment 2 2 

Total 6 5 16 90 117 
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CHAPTER 6: THE ORGANIZATION OF LABOR 
AND INTENSITY OF SUBSISTENCE PRODUCTION 

As expected, the variety of artifact types is positively correlated with sample size 

(p = 0.038). The data presented in Table 3.1 are skewed by the large number of roasting 

rocks recovered from hearths at Bailey Ruin. For this reason, comparisons between sites 

exclude the roasting rocks from all calculations of relative percentages. Excluding these, 

polishing stones are the most frequently recovered artifact type, followed by manos. This 

makes sense if we assume that grinding and pottery production were the two most 

common tasks in the daily routine. For grinding, this is probably a valid assumption, but 

inferring pottery production from numbers of polishing stones is extremely misleading in 

this case. Based on data presented in Table 5.4, it is apparent that stone polishers 

outnumber pottery polishing stones at all sites except Hough's Great ICiva. Using only 

positively identified pottery polishing stones in calculating percentages, manos take over 

as the largest component of every site. 

Technological Development 

An important fector in addressing changes in grinding practices through time is 

the development of food grinding technology (Tables 6.1 and 6.2). The mano 

assemblages at the great kiva sites consist of a mixture of trough and flat forms. Although 

sample sizes are small from both sites, it is evident that trough forms occur at Cothrun's 

BCiva and Hough's Great BCiva in nearly equal percentages with other forms (41.7 % and 

50 %, respectively). Because flat forms are advantageous over trough forms in amount of 

labor expended in manufacture and in freedom of movement during grinding (Adams 



88 

1994:79, I993a;339), this observation suggests that increasing grinding intensity was 

affecting the decisions of grinders at both pueblos. 

TABLE 6.1 
Mane Types by Site 

ManoType Cothrun's 
Kiva 

Hough's 
Great Kiva 

Pottery Hill Bailey Ruin Total ManoType 

n % n % n % n % n % 
Basin 1 1.9 1 0.5 

Trough 5 41.7 5 50.0 16 30.8 I 0.8 27 14.0 

Flat 6 50.0 4 40.0 34 65.3 112 94.1 156 80.8 

Blank I 10.0 5 4.2 6 3.1 

Undifferentiated 1 8.3 I 1.9 I 0.8 3 1.6 

Total 12 10 52 11 19 >3 

This trend toward increasing intensity in grinding is clearly seen at Pottery Hill 

and Bailey Ruin. Although trough manos comprise 30.8 percent of the Pottery Hill 

assemblage, it is significant that the same number of manos (« = 16) that were trough 

form were also made of vesicular basalt. In &ct, two of these manos exhibit reuse as flat 

manos, suggesting that trough forms persisted at Pottery Hill mainly because they were 

made out of higher quality materiais. It seems likely that many of these manos were 

scavenged fiom earlier sites in the area, because one would expect some flat manos to be 

made of vesicular basalt if the manufacturers were making trips to the Show Low 

outcropping to obtain raw materials. In fact, it is rare to find flat manos made of vesicular 

basalt anywhere in the Southwest. Because some of the trough manos recovered at both 

great kiva sites were made of sandstone, it is likely that grinders there were 

manufacturing trough manos whereas grinders at Pottery Hill may have been reusing old 

ones. 
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TABLE 6.2 
Metate Types by Site 

Metate Type Cothrun's 
Kiva 

Hough^s 
Great Kiva 

Pottery Hill Bailey Ruin Total Metate Type 

n % n % n % n % n % 
Basin I 9.1 1 2.9 

Trough, 2 open 1 20.0 2 100 3 8.6 

Trough, undif. 2 40.0 1 9.1 3 8.6 

Flat I 20.0 7 63.7 16 94.1 24 68.6 

Blank I 5.9 I 2.9 

Undifferentiated 1 20.0 2 18.2 3 8.6 

Total 5 2 11 17 35 

Despite the small sample size, the Pottery Hill mano assemblage displays the 

most typological diversity when compared to that of Bailey Ruin. Perhaps the inhabitants 

of Pottery Hill placed relatively greater emphasis on scavenging high quality raw 

materials &om earlier occupational episodes at the site or surrounding sites. This idea is 

supported by the fact that the less transportable part of the grinding set, metates are much 

less common than trough manos in the Pottery Hill assemblage. Only one trough metate 

was recovered from Pottery Hill, suggesting that trough mano forms may have been used 

primarily with flat metates. By contrast, only one trough mano and no trough metates 

were recovered from Bailey Ruin, with the vast majority of manos being of either the flat 

type (94.1 %). We can speculate that these numbers reflect an increased emphasis on 

grinding efficiency and a greater concern with comfort during the grinding task. Because 

flat forms allow more freedom of movement during grinding, muscle fatigue is less 

pronounced (Adams 1994:79, 1993a:339). This change in technology might indicate that 
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more time is being spent at the grinding task. Relative intensity of mano use as gauged by 

the number of used surfeces and the degree of mano wear would support this postulate. 

Number of Used Surfaces on Manos 

The majority of manos at ail sites exhibit only one used surface (Table 6.3). 

Despite this finding, it is obvious that the number of used surfaces on manos increases 

through time. In fact, a Kruskal-Wallis test yielded highly significant results (p = .03), 

indicating that naanos from later sites exhibit a larger average number of used surfaces 

than those from earlier sites. Several manos at Pottery Hill exhibited use on two opposite 

surfeces, which may indicate reluctance on the part of the grinder to stop their task to 

resharpen a used surface (Adams 1994:89). ft may also be the case that many of the 

trough manos were flipped over because the worn side was compatible only with a 

specific metate. The opposite side may have been easier to reshape for continued use or 

to use immediately without modification with a flat metate. Once again, the metate type 

frequencies seem to support this interpretation. Although the noajority of manos at Bailey 

Ruin exhibit only one used surfece, nearly 40 percent of the assemblage has more than 

one used surface; of these, by far the most frequent pattern is two adjacent used surfaces. 

The technique of rocking a mano to create a beveled use surface not only prolongs the 

mano use life (Adams 1994:82, I993a:336), but may also be related to avoiding finger 

scraping or to keeping the substance being ground in place (Bartlett 1933:16, 28). 

Furthermore, the increased occurrence of beveled manos definitively demonstrates that 

grinders were not very concerned about grinding efficiency. The presence of two adjacent 

used surfaces on a mano reduces the effective grinding surface area, so grinders must 
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have been more concerned about comfort or prolonged mano use-life than about peak 

efiRciency. 

TABLE 6.3 
Number of Used Surfaces on Manos by Site 

Number of Used 
Surfaces 

Cothrun's 
Kiva 

Hough's 
Great Kiva 

Pottery Hill Bailey Ruin Total Number of Used 
Surfaces 

n % n % n % n % n % 
None 1 10.0 5 4.2 6 3.1 

One 9 75.0 8 80.0 21 40.4 67 56.3 105 54.4 

Two Opposite 2 16.7 15 28.8 9 7.6 26 13.5 

Two Adjacent I 8.3 1 10.0 9 17.3 29 24.4 40 20.7 

Three 6 11.5 6 5.0 12 6.2 

Four I 1.9 2 1.7 3 1.6 

Indeterminate 1 0.8 1 0.5 

Total 12 10 52 1] 19 IS •3 

Intensity of Use and Implications for Efficiency 

A similar pattern is observed when examining intensity of noano use (Table 6.4). 

Because sandstone wears so quickly, most manos at all sites exhibited heavy use. 

However, worn-out and nearly worn-out manos occur with much higher frequency at 

Pottery Hill and Bailey Ruin, indicating that manos at these sites were more often used 

until they became nonfunctional, and that grinders developed an increasing concern with 

prolonging mano use-life. This concern with mano use-life suggests that grinders were 

attempting not only to make the grinding task itself more efficient, but also to increase 

the efficiency of grinding tool. The switch from trough to flat technology may also 

represent concern with minimizing manufacturing costs, because flat metates require less 

shaping than trough forms. 
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TABLE 6.4 
Intensity of Mano Use by Site 

Intensity of Use Cothnin's 
Kiva 

Hough's 
Great Kiva 

Pottery Hill Bailey Ruin Total Intensity of Use 

n % n % n % n % n % 

Unused 1 10.0 5 4.2 6 3.1 

Light 1 8.3 4 3.4 5 2.6 

Moderate 2 20.0 2 3.8 2 1.7 6 3.1 

Heavy 11 91.7 5 50.0 24 46.2 64 53.8 104 53.9 

Nearly worn-out 2 20.0 17 32.7 18 15.1 37 19.2 

Worn-out 9 17.3 25 21.0 34 17.6 

Indeterminate 1 0.8 1 0.5 

Total 12 10 52 1] 19 IS •3 

So how relevant are ±ese temporal changes in grinding technology to increasing 

efficiency? There is ample documentation that increases in grinding area decrease the 

amount of time necessary to perform a grinding task (Adams 1993a, 1995; Hard 1990; 

Lancaster 1984:256; Mauldin 1993), but the possible motivations for such a change are 

varied. Increasing emphasis on grinding efficiency may reflect changes in the 

organization of labor. In cases of emergent craft specialization or increased dependence 

on agricultural products, the additional demands placed on women's labor may encourage 

them to minimize the time dedicated to the grinding task (Crown 1997). Alternately, 

increased efficiency may result from the concentration of the grinding task into fewer 

hands or from the introduction of more efficient forms from outside the region. Despite 

the confusion over the implications of increasing efficiency in grinding equipment, 

evaluating these changes through time can be illuminating. 
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Although some scholars have suggested that the switch from trough to flat 

grinding technology is associated with increased grinding efficiency (Hard 1990; 

Mauldin 193), the difference in grinding surfece area between trough and flat forms in 

the study area is probably not behaviorally significant. Flat and trough forms are nearly 

identical in mano sur&ce area, with trough forms actually averaging slightly larger. The 

mean length of trough manos is 22.9 cm ( n= 9), whereas the mean length of flat forms is 

23.1 cm (n = 50). The widths of each are 10.5 cm (« = 22) and 10.4 cm (n = 135), 

respectively. This represents a difference of only 0.2 square cm in grinding area between 

the two types. Therefore, it would appear that the occurrence of both flat and trough 

forms at a site reflects differences in technological style or grinder preference rather than 

any significant increase in grinding efficiency. Instead, the shift to flat forms probably 

reflects increasing intensity of grinding at later sites. Small samples of complete metates 

prevents using metate lengths or widths to substantiate this conclusion. 
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CHAPTER 7; MIGRATION 

Migratioa has been an important component in many archaeological studies 

throughout the Southwest (Bemardini 1998; Duff 1998; Mills 1998; Schwartz 1970). 

With evidence of the ubiquity of migration in both historic and prehistoric Pueblo groups, 

it has become essential to create a set of criteria to distinguish traces of migration from 

variations in the archaeological record owing to trade or exchange of information. Emil 

Haury (1958) and Jeff Reid and his colleagues (Reid 1989:80-81; Reid and Whittlesey 

1997:154-155; Reid et al. 1996) did just this at Point of Pines and Grasshopper Pueblo, 

respectively, using several lines of evidence to bolster their suspicions of a prehistoric 

BCayenta Anasazi migration to the 13''' and 14"* century pueblos. One line of evidence not 

drawn upon by either scholar, however, were changes or variability in the ground stone 

assemblage. 

Because ground stone played such an important role in the everyday life of 

prehistoric populations, it may serve an important role in assessing the probability of 

migration between disparate culture areas. For this reason, ground stone data from the 

Kayenta Anasazi region of northeastern Arizona and southeastern Utah have been 

compiled from numerous pubh'shed sources. An examination of the characteristics of 

these assemblages may allow the identification of traits that were transferred to another 

area during the abandonment of the Colorado Plateau circa A.D. 1300. In particular, 

recent fieldwork by the University of Arizona Archaeological Field School in the Silver 

Creek area of East-Central Arizona suggests the possibility uf small-scale migration to 

the area begiiming in the mid-1200s. Most of the evidence to support this thesis has been 
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derived from ceramic analyses (Mills 1998), but ground stone (and other material classes) 

may also make an important contribution. 

Identifying Prehistoric Migrations 

An ongoing dilemma in migration research is distinguishing it from trade and 

other interactions that do not entail the planned movement of a household or group of 

households. Ceramic and architectural analyses have so &r proved the most fruitful 

source of information on the subject. Pottery vessels made from local materials, but 

showing evidence of nonlocal forming techniques or stylistic attributes, can help 

distinguish the transfer of material items from the transfer of technical knowledge. 

Similarly, the apfjearance of new building techniques in an area may indicate the influx 

of a population from another area Both these lines of evidence were employed in Haury's 

analysis along with information on maize grain morphology and ritual artifacts. In the 

case of Point of Pines, the evidence amassed was convincing, but raises another 

important dilemma: the migration to Point of Pines appears to have been a "site unit 

intrusion," (Rouse 1958:63) with a relatively large group moving en masse to a new 

location. In most instances, however, migration is likely to have been a small-scale 

endeavor, involving a single household or a few households. Because this type of 

migration leaves less evidence in the archaeological record, it is more difficult to identify 

and to rule out the possibility of trade and other processes. 

Several concepts utilized in recent migration studies may prove useful in creating 

a model to identify migration. The first of these is the distinction between internal and 

external migration (Duff 1998). Internal migration is movement within the boundaries of 
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a cultural area, such as the abandonment of the Four Comers area and the subsequent 

population influx to the Rio Grande area. Internal migration may not leave noticeable 

traces in the archaeological record of the destination, because the material cultures of the 

two populations may aheady have strong similarities. In this case, evidence of massive 

building campaigns to house immigrants may be a useful indicator. External migration is 

movement outside of the boundaries of a culture area and is expected to leave more 

obvious traces in the archaeological record. Such a move may be evidenced by the 

sudden appearance of new technologies or manufacturing techniques at the destination. 

Another common distinction is between short-distance and long-distance 

migration. While similar, this dichotomy is distinct from that between internal and 

external migration. A population on the fringes of culture area, for example, may move a 

short distance but still be in a different cuhxire area. Of course, the boundaries of 

archaeological populations are arbitrary, creating a serious problem in dealing with short-

distance internal or external migration. These two varieties of migration may be expected 

to leave very different traces in the archaeological record. When traveling short distances, 

it may be worth the effort to transport bulkier items, especially those used frequently or 

requiring a large labor input. In contrast, long distance migration may prohibit the 

transport of very heavy or fragile items. In this case, relatively light-weight and high-

labor items may be preferentially transported. In both cases, the most ubiquitous item 

transported is knowledge about how to manufacture tools and craft items and about how 

to use them. Presumably, items with a long tradition of use among the immigrant 

population are most likely to be replicated upon arrival in a new area. 
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The possible migration to the Silver Creek area from the Kayenta Anasazi area 

would constitute an example of long-distance, small-scale, external migration. Because 

no obvious evidence of site unit intrusions has been discovered in the Silver Creek study 

area, it is inferred that any immigration must have been at the household level (Mills 

1998). Given this, there are several expectations about what such a migration may look 

like in the archaeological record. Foremost among these is that very bulky items would 

be left behind. Obviously, this entaUs the discard of many ground stone items, including 

the mano/metate set Smaller ground stone items may be transported, however, especially 

if they required a large input of labor, such as highly polished axes. Of course, this may 

also be affected by raw material availability in both the source and destination areas. In 

this instance, raw materials suitable for chipped and ground stone are ubiquitous 

throughout the Silver Creek area and in most of the Kayenta area (Ambler 1985:5; 

Lindsay and Dean 1983:164; Long 1965:56). In any case, the amount of material culture 

expected to be transported by a small immigrant group is not very large, making it 

unlikely that such remains will be found in the archaeological record. Instead, the best 

evidence for migration may be items produced after the inamigrants' arrival, employing 

techniques consistent with their source area. Such indicators are especially powerfiil if no 

functional reason for their existence can be identified, as in the sudden appearance of a 

new hafting technique for axes or a new grinding complex. Similarly, the modification of 

previously discarded items may also indicate the influx of a new population. Evidence of 

such modification may include rehafting of axes utilizing a different grooving techm'que 
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(%-grooved axes regrooved with a full groove) or the use of existing mano forms on 

introduced grinding equipment (trough manos used with flat metates). 

Before beginning a review of Kayenta ground stone assemblages, it is essential to 

delineate the prerequisites for migration (Rouse 1958:64). If requirements are not met, 

the analysis of material items in both the source and destination areas is an exercise in 

futility. Primary among the prerequisites for migration is evidence for the exchange of 

information between the source and destination areas (Dufif 1998). In order to plan a 

migration, migrants presumably need to attain information about the potential destination 

to prevent moving to an area which is socially, economically, or environmentally 

incapable of handling an influx of people. Interaction between MogoUon and Anasazi 

populations is documented not only by exchange, but also by the introduction of new 

technologies to the Anasazi area from areas &rther south such as the bow and arrow. 

Such interaction long predates the posited Kayenta migration and indicates that 

information was regularly exchanged between the two areas. 

Another requirement is the demonstration of a concomitant population decrease in 

the source area and an increase in the destination area (Bemardini 1998; Mills 1998). The 

former is well-documented, with the Kayenta area being largely abandoned by the end of 

the 13'*' century (Crotty 1983:25; Dean 1969; Gladwin 1957:277; Hargrave 1935:28-40; 

Harrill 1982:14; Wormington 1947:80). The second part of the equation is more difficult 

to substantiate. Current evidence suggests that population throughout the Silver Creek 

area remained stable throughout most of prehistory, with no evidence for a large 

population increase during the late 1200s. However, given that migration is suspected to 
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have been at the household level, there may not be much evidence in the archaeological 

record of a population increase. Such evidence is currently problematic in any case, with 

population estimates often being based on room counts. The lack of tree ring dates in the 

Silver Creek area, in combination with the small sample sizes so fer obtained by the field 

school, make any assessment of population levels difficult. In addition, the possibility 

that emigration from and immigration to the Silver Creek area may have occurred 

simultaneously obviates the need to securely identify population growth. This certainly 

weakens our argument but does not destroy it. 

Finally, and perhaps most importantly, is the identification of a motive for 

migration (Anthony 1990). On the source end, it is clear that the Kayenta area was 

experiencing extreme environmental stress at the end of the 13"* century; drought 

conditions in combination with arroyo cutting made agricultural pursuits more precarious 

than ever before. While the environmental data for the Silver Creek area are not 

abundant, it is likely that the lengthier growing season and ubiquity of raw material 

sources were attractive to potential immigrants. In addition, the questionable evidence for 

violence in the final stages of the Kayenta area occupation may have made movement to 

an area of relatively low-density population attractive (Haas and Creamer 1993). While it 

is impossible to get inside the heads of prehistoric migrants, it seems likely that the 

extensive interaction between Kayenta and MogoUon populations, in combination with 

the factors previously mentioned, made the Silver Creek area an attractive option. 
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The Kayenta Anasazi 

The Kayenta emerged as a distinct branch of the Anasazi by A.D. 300 (Lindsay 

1969:1; Lindsay and Dean 1983:164), possibly earlier. The BCayenta were distinguished 

primarily by their ceramic types and architectural forms (Reed 1948:12). However, some 

scholars have also noted distinctive features of Kayenta ground stone assemblages, 

including full-grooved and notched axes, full-grooved mauls, "two hand" manos, grooved 

(trough) metates, and stone balls and disks (Aikens 1966:3; Colton 1939:17; Guernsey 

1931:108-109; Lindsay 1969:109). Another interesting feature of the Kayenta and other 

Anasazi subgroups is the development of a grinding complex involving grinding bins and 

specialized grinding rooms. 

The terminal phase of the Kayenta tradition, the Tsegi Phase (A.D. 1250-1300) 

was a time of environmental, and possibly social, stress in the area. This is evidenced by 

changes in settlement patterns, including the constriction of the Kayenta range and the 

consolidation of the population into aggregated settlements (Anderson 1971:3; Dean 

1970, 1996). During this time, the Kayenta were concentrated in the core area, bordered 

by the San Juan and Colorado Rivers on the north, Monument Valley on the east, 

northern Black Mesa to the south, and Echo Cliffs and the Moenkopi Wash to the west 

(Lindsay 1969:13; Lindsay and Ambler 1963:86). Previously, their domain extended 

north of the Colorado River in Utah, to the southern flank of Black Mesa, and to the 

Grand Canyon on the west. However, these outlying areas were gradually abandoned by 

the Kayenta and population became concentrated in the core area. 
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The Data 

Appendix B provides a list of sources used in quantitative tabulations. Several 

other sources provided valuable information, but were purely qualitative. Included in the 

table are not only Tsegi Phase sites, but also information compiled from sites dating as 

far back as Basketmaker II. These data were compiled to identify ground stone traits with 

a long tradition in the BCayenta area and to assess temporal variation in Kayenta ground 

stone technology. Persistent traits are expected to be more likely to be transported to a 

new area upon migration. This list is not intended to be exhaustive, but it is a good 

starting place for anyone interested in Kayenta ground stone. Several quantitative sources 

were not included on this list due to their ubiquity. Extensive work on the Pueblo 11 and 

Pueblo in periods has been conducted on Black Mesa (Andrews et al. 1982; Christenson 

and Parry 1985; Nichols and Smiley 1984; PoweU 1984; Smiley et al. 1983), but the 

sources listed were not deemed suitable for comparisoa Because Black Mesa was 

abandoned by A.D. 1150 (Flog 1986:330; Powell 1983:23), it contributes little to our 

knowledge of Tsegi Phase technology. 

One of the minor (but not unexpected) problems encountered while compiling this 

list was the variable quality of published reports. Some sources were very detailed, 

providing good descriptioiis of artifacts and their quantities, while, in other cases, the 

exact number of items or their attributes are unclear (e.g., Cummings 1910, 1941). Some 

reports also provide information only on excavated rooms, neglecting artifacts recovered 

from less secure contexts, such as courtyards or middens. Such problems are noted by the 

use of question marks (?) and plus signs (+), the former indicating confusion over the 
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number of artifects recovered, and the latter reflecting vague statements such as "we 

found many manos" or "there were mealing bins." Sites are not included that provided no 

quantitative information. The resulting tabulations include 6194+ ground stone artifacts 

and 78+ mealing complexes, 2294+ and 35 of which are from Tsegi Phase sites, 

respectively. 

Tsegi Phase Technology 

Table 7.1 provides a tabulation of Tsegi Phase ground stone assemblages by site. 

This table includes sites dating exclusively to the Late E^ieblo III period, with the 

exception of Kiet Siel which was included because its major component is Tsegi Phase. 

To assess the utility of each of these artifact types in examining migration, I will briefly 

discuss each. No attempt will be made to discuss intrasite variability in the assemblages 

or to account for variation resulting from occupational span, site usage, or the 

peculiarities of local environmental conditions. While such an analysis would be 

interesting, and probably profitable, variability in the quality of reporting and space 

restrictions make such an assessment unrealistic. 

Abraders 

Kayenta abraders are most often expedient (not involving much labor input) and 

are made of one of the several varieties of sandstone available in the region. This 

category includes both flat, concave, and convex abraders used to shape various materials 

and grooved abraders used to shape pointed objects such as awls or rounded objects such 

as arrow shafts or strings of beads. The paucity of abraders at several sites is partially 

related to the presence of bedrock abrading areas associated with the sites. These occur in 



103 

bedrock outcroppings in open sites or on the walls of cave sites (Guernsey 1931:3; Judd 

1930; Neeley and Olson 1977:58; Stein 1984:157). Such features were not included in 

tabulations owing to their inconsistent reporting. Abraders do not appear to be good 

indicators of migration; because they are expedient and probably used in a large variety 

of tasks, their form does not vary much from area to area. Indeed, many of the abraders 

pictured and described in the literattire are macroscopically indistinguishable from those 

in the Silver Creek area. Any variation between areas is likely to be in the source of raw 

material used, but given the expedient nature of abraders, it seems unlikely that migrants 

would transport them to a new location. Thus, both the form and the material type of 

abraders are likely to be similar between the immigrant and indigenous groups. 

Axes 

While axes are ubiquitous throughout the Southwest, they did develop distinctive 

characteristics in the Kayenta area. Two distinct forms of axes are recovered from the 

Kayenta area: notched and grooved. Lindsay (1969:275) considers the notched axe the 

"classic" Kayenta form. These "axes" may have actually served as hoes or grubbing tools, 

but are referred to as "axes" in the literature. Such "axes" are often made from chunky 

materials modified only by flaking notches for hailing and by flaking the bit to a suitable 

thickness. Notches are present on both edges of the "axe," with an additional notch 

occasionally appearing on the poll end. Notched "axes" do not appear to require a large 

amount of labor input and are often made from materials that would be unsuitable for 

formal chipped stone tools. This form may have a restricted geographical range partially 

due to the availability of appropriate materials. Given that they are easily made and 
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probably have a short use-life (due to continued chipping during use), they are not likely 

to be transported during migration. However, their distinctiveness certaiiily makes them 

valuable markers if found on sites outside the Kayenta area. 

TABLE 7.1 
Tsegi Phase Ground Stone Assemblages by Site 

Artifact Inscription Turkey AZD: LHV LHV Beta- Kiet 
House Cave 10:16 72 73 takin Siel 

Abrader 1 1 4 
Axe 1 2 4 6 
Ball 1 1 
Disk 1 1 
Grinding slab 1 1 
Hammer 1 
Hammer stone 1 2 28 43 7 14 
Hand stone 2 2 6 
Hoe I 2 2 
Jar lid 
Lapstone/ Palette 1 3 1 
Mano 10 16 21 33 43 
Maul 1 2 2 3 
Metate I 11 23 1 2 
Mortar 
Pestle 
Polishing stone 2 5 9 9 2 
Rubbing stone 2 2 5 1 
Shaft smoother 
Slab 1 39 52 108 4 5 
Miscellaneous 2 3 8 7 7 
Unidentified 1 2 4 74 6 16 
Totals 4 6 61 121 298 80 116 



105 

TABLE 7.1: continued 

Artifact NA NA NA NA NA NA Pottery NA 
4075 7136 7519A 7519B 7520B 7520C Pueblo 11,032 

Abrader 9 
Axe 1 2 2 10 
Ball 4 
Disk I 10 
Grinding slab I 10 
Hammer 4 
Hammer stone 9 3 18 1 6 4 237 
Hand stone 
Hoe 
Jar lid 1 
Lapstone/ Palette I 
Mano 57 2 110 19 16 5 299 I 
Maul 7 39 2 15 3 38 
Metate 16 2 21 10 1 3 69 
Mortar 1 3 
Pestle I 
Polishing stone 1 3 8 
Rubbing stone 2 
Shaft smoother 
Slab 4 5 I 2 2 30 
Miscellaneous 1 1 17 
Unidentified 4 
Totals 95 9 202 33 42 19 754 1 

The second axe form is similar to those commonly found throughout the 

Southwest, namely the grooved axe. In the BCayenta area, axes of this type are almost 

exclusively full-grooved and some display an additional groove encircling the poll at 

nght angles to the full groove. These axes are generally made of igneous material and are 

heavily shaped and polished. Given that axes were probably essential in house 

construction and possibly in subsistence activities, the small number recovered may 

indicate that they were highly valued. The large labor input required to make such an axe 

and the relatively light weight of an axe head makes them ideal candidates for transport. 
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While it is unclear if differences in hailing technique result in any functional advantage, 

the appearance of full-grooved and poll-grooved axes at sites south of the Anasazi area 

may indicate migration. 

Balls and Disks 

Stone balls and disks of various sizes occur on sites throughout the Southwest. 

They vary in terms of the amount of labor expended in manufecture from naturally 

shaped stones that have been slightly modified to heavily shaped, sometimes highly 

polished varieties. Most of these are made of sandstone, and, thus, sourcing may provide 

some information about their area of origin. Because they are lightweight and may have 

ritual uses, they are likely to be transported. However, balls and disks manufactured by 

immigrants out of local materials at the destination are likely to be indistinguishable from 

those made by more permanent residents. 

Grinding Slabs 

.^gain, grinding slabs are ubiquitous throughout the Southwest and are usxjally 

made of sandstone. The paucity of detailed descriptions of grinding slabs makes a 

discussion of their attributes somewhat problematic, but a few things can be said. First, 

grinding slabs are nearly always expedient. An appropriate piece of sandstone is 

recovered and either used as is or slightly shaped. These items were probably used for a 

variety of tasks including grinding clays and foodstuffs. Given their expedient and bulky 

nature, grinding stones are not likely to be transported and probably would not be unique 

to the immigrant group. 
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TABLE 7.1: continued 

Artifact NA NA NA UT V; UT V: UT V: Totals 
11,047 11,095 11,103 13:16 13:18 13:20 

Abrader 15 
Axe 28 
BaU 6 
Disk 13 
Grinding slab 2 4 2 21 
Hammer 5 
Hammer stone 1 2 48 24 6 454 
Hand stone 10 
Hoe 5 
Jar lid 2 3 
Lapstone/ Paiette 6 
Mano 117 3 1+ 81 31 27 892+ 
Maui 2 I I 116 
Metate 55 2 1+ 21 2 2 243+ 
Mortar 4 
Pestle 1 
Polishing stone 2 2 43 
Rubbing stone 12 
Shaft smoother I 1 
Slab 2+ 255+ 
Miscellaneous 4 4 54 
Unidentified 107 
Totab 175+ 5 4+ 163 62 44 2294+ 

Hammers 

Hanuners are rare in the Tsegi Phase assemblage, perhaps partially due to some 

confiision on the part of archaeologists over the distinction between mauls and hammers. 

Some scholars do distinguish the two, with mauls being center-grooved and used on both 

ends, while hammers are grooved off-center and used primarily on one end. Hammers in 

the BCayenta region, like axes, are either full-grooved or notched and do require a 

considerable amount of labor to manufacture. Unlike axes, however, they are not often 

polished so most of the labor is expended in pecking a groove. Because more expedient 
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hammer stones fulfill many of the same tasks and can be simply picked up and used 

without modification, it is likely that these items would be abandoned upon migration. Of 

course, migrants may revive the technology upon arrival at a new site, but, as will be 

discussed below in the maul section, hammers and mauls may be more a byproduct of 

geological setting than cultural affiliation. 

Hanuner Stones 

Hammer stones are usually expedient and can be made out of any reasonably hard 

material. Some scholars distinguish two types of hammer stones: unshaped river cobbles 

and shaped nodules. The nodules are often cherty and angular, leading scholars to believe 

that they were shaped by pecking or chipping to make them more comfortable to hold. 

This shaping of hammer stones would be a distinctive Kayenta trait, but I am skeptical of 

the utility of the distinction given the difference in raw material of the two types. 

Unshaped hammer stones are often quartzite or other siliceous materials, while shaped 

varieties are made of low quality cherts. Evidence of flaking on the latter variety may be 

largely a product of use, a possibility that can not be ruled out without first-hand 

examination of the stones. If this were the case, variation in the hammer stone 

assemblage would be related to raw material availability. In any case, the expedient 

nature of hammer stone technology makes it unlikely that migrants would expend the 

energy to transport them to a new location. 

Hand Stones 

This is a problematic category, because the distinction between hand stones and 

"one hand" manos is amorphous. In my analyses for the Silver Creek assemblages, I have 
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aboiished the use of the "one hand"/"two hand" distinction, defining hand stones as 

expedient technology whereas manos are usually extensively shaped (Guernsey and 

Kidder 1921). Of course, the "one hand"rtwo hand" distinction is so firmly entrenched in 

past analyses that the distinction remains useful, but the appropriate placement of hand 

stones in this scheme is problematic. While the criteria for assignment of artifacts to 

certain types is not always explicit in previous work, I assume that hand stones comprise 

a category of expedient river worn cobbles used in a variety of activities. Because of the 

amorphousness of the category and its expedient nature, hand stones are not expected to 

be good indicators of migration. 

Hoes 

Only five hoe blade fragments were recovered from the Tsegi Phase assemblages, 

suggesting that they were not extensively used at this time. Of course, hoes may be more 

common at field houses that are not as frequently excavated and tend to yield very small 

sample sizes. If this were the case, the numbers recovered from larger sites may be 

deceptive. Like other hafted items, the hoes recovered were either full-grooved or 

notched. I am skeptical about the utility of hoes to infer migration, because their 

occurrence is likely closely related to geology and ecology. In areas with abundant stone 

resources, especially those occurring naturally in tabular form, and limited wood 

resources, stone hoes would seem to be the most reasonable compromise. On the other 

hand, if wood were abundant, wooden hoes or digging sticks may serve many of the same 

purposes. Given that no hoes have yet been recovered from the Silver Creek area, they 

are not helpful in assessing migration. 
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Jar Lids 

Jar lids are roughly shaped circular sandstone slabs, often with a circular 

discoloration on their underside. These are identified primarily based on recovery 

context, and, therefore may not be recovered from heavily disturbed sites. However, jar 

lids are only one aspect of the Kayenta interest in storage. They also constructed complex 

granaries that indicate a concern with food preservation. In combination, these traits may 

indicate an attitude towards food that would be manifested after migrants settled into 

their new homes. Of course, given the environmental conditions in the Kayenta area 

during the 13'*' century, such adaptations are probably a response to food shortages. 

Nevertheless, jar lids are not expected to be transported during migration, but may appear 

in assemblages after the migrants have settled in. 

Lapstones/Palettes 

This category is also problematic because of disparate definitions of lapstones and 

the lack of information on secondarily used artifacts. Manos. for example, are frequently 

used as lapstones to grind small amounts of pigment. While some scholars note this in 

their descriptions, reporting is probably incomplete. In addition, some lapstones may be 

easily conftised with abraders. Palettes, in contrast, are quite distinctive due to the 

presence of a raised border around the edges of the work surface. While lapstones and 

palettes fulfill many of the same functions, the former are expedient and the latter are 

strategic (require relatively large labor input). Lapstones are likely to be very similar in 

both source and destination areas and were probably not transported during migration. 
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Palettes are more likely to be transported, but may have been imports to the Kayenta area 

and, thus, inaccurate indicators of cultural affiliation. 

Manos and Metates 

"Two hand" manos vastly outnumber "one hand" manos in Tsegi Phase 

assemblages. Of these, the majority are flat or slightly convex forms. While many 

scholars do provide information on the shape of mano surfaces, the implications are 

sometimes unclear. For example, a convex surfece could have been used on a slightly 

concave slab metate or on a trough metate. Because flat metates dominate in the Tsegi 

Phase assemblage, I assxune that most manos described as "convex" are for use with flat 

metates. An examination of the actual specimens might, therefore, alter the percentages 

of each type. 

By the Late Pueblo HI period, most Pueblo groups throughout the central and 

northern Southwest were using flat grinding sets. The reasons for this are probably 

related to grinding intensity, with open metate forms allowing more freedom of 

movement, thus less fatigue during the grinding task (Adams 1993:339, 1994:79). For 

this reason, mano type alone is not a very reliable marker of cultural afBliation. Perhaps 

more fruitful is an examination of other mano traits, such as the presence of finger grips 

and the number of used surfaces. The presence of shallow grooves on the long edges of a 

mano ^cilitates handling. While this trait was never dominant in the BCayenta area, 

numerous manos from the Tsegi Phase and earlier assemblages display this trait (Fowler 

et al. 1959:22). In addition, the occurrence of manos with beveled surfaces (created by 

rocking the mano during use) increases over time, culminating in the Tsegi Phase. 
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Related to beveling is an increase over time in the number of used surfeces on 

manos. While unifacial manos are slightly more plentiful in Tsegi Phase assemblages, 

manos with two opposite used surfaces are not fer behind. There is also a significzint 

proportion of manos with two adjacent surfaces (one feceted surface), and with three or 

four used surfaces. The ubiquity of these traits probably reflects a concern with 

prolonging the use life of manos (Adams 1993:336, 1994:82; Bartlett 1933). The 

presence of multiple used surfaces on manos is correlated with metate form, because flat 

forms allow a large amount of the mano to be in contact with the metate. In contrast, 

trough manos wear down from use such that only the surface used is compatible with a 

particular metate. Of course, trough manos couJd be flipped to create two opposite used 

surfaces, but manos with two adjacent used sur&ces or more than two used siufaces 

usually result from use on flat metates. 

As previously noted, flat metates dominate the Tsegi Phase metate assemblage. 

However, both trough and basin forms are also present in small numbers. Trough metates 

occur in both full and % trough forms. This mixture of full and % trough forms is 

unusual, but the sample size for the former is so small (n=3) that not much can be said 

about them. Three-quarter troughs are more common but still not abundant («=10). 

Variability in metate types may be related to site size and function, with trough and basin 

forms being more practical at field sites or temporary sites. Alternatively, the occurrence 

of trough forms may represent scavenging of grinding equipment from earlier occupation 

in the area or a transfer of technological knowledge into the BCayenta area. 
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Mealing Bins and Grinding Rooms 

Along with changes in mano and metate forms over time, mealing bins and 

grinding rooms increase in frequency. Mealing bins consist of a flat metate plastered into 

place at an angle and surrounded by upright slabs. Mealing bins are found in habitations 

and courtyards (Stein 1984:157). Grinding rooms contain one or more of these features, 

often with only enough space remaining in the room for a couple of grinders (Stein 

1984:95; Ward 1975:38). In some cases, the metates in the various bins are of different 

textures (Cummings 1953:56), but, more often than not, the metates are removed prior to 

site abandonment (Dean 1969:33; Parry and Christenson 1987:54; Stebbins et al. 

1986:81). Grinding rooms do not appear to occur consistently: some sites do not even 

have them and their occurrence at sites does not seem to correspond to the number of 

households or roomblocks. What is obvious, however, is that the appearance of these 

mealing complexes requires an unequivocal commitment to the grinding task. Whereas 

trough and basin metates are movable, mealing bins are fixed in place and consume space 

that could be used for other purposes. As this organizatica of grinding became more 

eimieshed in Kayenta society, the likelihood of it being transferred to a new site during 

migration increased. 

Mauls 

Mauls occur sporadically in the Tsegi Phase assemblages: some sites have none 

while others have large numbers. This is probably related to construction techniques at 

various sites and to site location. Not surprisingly, mauls occur most frequency at sites 

where floors were excavated into bedrock (Stein 1984:334). For obvious reasons, they 
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also occur more at pueblo, as opposed to pithouse, sites. The vast majority of mauls are 

full-grooved, often made of sandstone. While pecking a groove may require a substantial 

amount of time, mauls are not shaped in any other way. Thus, they are not as likely to be 

transported as more labor intensive items such as polished axes. In addition, hammer 

stones may have fulfilled many of the same functions with less labor input. Thus, mauls 

may not be transported during migration but may appear at the destination if there is a 

need for extensive stone shaping. 

Mortars and Pestles 

Mortars and pestles occur in such low frequencies that it is nearly pointless to 

discuss their attributes (Kidder and Guernsey 1919:124). Some are carefully shaped while 

others are simply pecked depressions in sandstone slabs. Not included in tny tabulations 

were bedrock mortars that are plentiful in the Kayenta area but are neither securely dated 

nor consistently reported. Both expedient and strategic mortars are found on sites 

throughout the Southwest and, thus, do not serve as good cultural markers. However, 

carefully shaped forms may be transported, because they are less bulky than other 

grinding equipment. The only way to determine this would be through petrographic 

analysis. 

Polishing and Rubbing Stones 

Both polishing and rubbing stones are distinctive for their lack of distinctiveness. 

Both types are identified by the presence of striations or sheen on one or more surfaces 

and are generally distinguished from each other by size. They are both expedient and can 

be made from any readily available smooth-textured material. Pottery polishing stones 
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are sometimes curated or passed down through several generations, giving them a 

beveled appearance. However, beveled stones are rarely recovered archaeo logically and, 

in the absence of stone sourcing, can not be linked to a specific culture area. 

Shaft Smoothers 

Only one shaft smoother/straightener was recovered from the Tsegi Phase sites. 

Shaft smoothers do require a significant labor input to shape the initial groove. For this 

reason, they are likely to be transported because they are lightweight and small. 

Unfortunately, no distinctive attributes of Kayenta shaft smoothers have been identified. 

Slabs and other Miscellany 

Tabular fragments of sandstone may be used as is or slightly modified in a variety 

of tasks. They serve as retainers for grinding bins, architectiiral elements, etc. Most of 

these stones are not very distinctive and are easily replaceable, so are unlikely to be 

transported. 

The miscellaneous category includes a large variety of artifacts that are mostly 

distinctive because of their rarity. For example, seven tcamahias were recovered from 

Tsegi Phase sites. These are probably imports from the eastern Anasazi area and, 

therefore, can not be considered Kayenta. Many other items are shaped stones, often 

highly polished, of unknown use. Given their uniqueness, it is impossible to say to what 

degree such items can be considered indicative of a BCayenta population. The large 

number of miscellaneous items at LHV73 primarily consists of tabular limestone 

fragments with ground edges, which the excavators suspected were used to cut wood. 



116 

The extremely liznited distribution (or reporting) of these artifacts severely limits their 

utility in identifying migration. 

Kayenta Diagnostics 

Table 7.2 provides a summary of the ground stone artifacts and attributes most 

likely to contribute to the identification of Kayenta peoples outside their typical range. 

The table also includes the occurrence of the selected traits through time. Several trends 

are apparent In the data. Most striking among these is the antiquity of certain Kayenta 

traits, including fiill grooves on composite tools and the occurrence of flat grinding 

equipment. The presence of composite tools with an additional poll groove or notch is 

extremely limited, but may have strong diagnostic potential. In addition, the concurrence 

of both notched and grooved forms dates back at least to the Pueblo II period and 

possibly earlier. In terms of food grinding equipment, flat forms become dominant by the 

Pueblo II period, although the large number of unidentified fragments makes this 

assessment debatable. The most interesting and potentially useful characteristic of the 

grinding assemblages is related to the use of manos. Finger grips occur in all periods, but 

never comprise a large percentage of the assemblage. In contrast, beveling and the 

number of used surfeces increases drastically in the Tsegi Phase. Despite the much larger 

PH-Pin sample size, the absolute number of manos with two opposite surfaces and with 

three or four surfeces is greater in the Tsegi Phase. Manos with two adjacent surfaces also 

comprise a larger percentage of the Tsegi Phase mano assemblage than in the PU-PHI 

assemblage. 



TABLE 7.2 
Potential 

Artifact LPin pii-ni BM Mixed/ 
Unknown 

Totals 

"One hanc " mano 130 393+ 8 63 594+ 
"Two 
hand" 
mano 

flat 549 704+ 4 120 1377+ "Two 
hand" 
mano 

Trough 3 1 3 7 
"Two 
hand" 
mano Blank 44 4 1 1 50 

"Two 
hand" 
mano 

Unidentified 33 202+ 11 6 252+ 

"Two 
hand" 
mano 

not specified 136+ 330 2 2 470+ 
"Two 
hand" 
mano 
traits 

finger grips 33 118+ 1 6 158+ "Two 
hand" 
mano 
traits 

Faceted 224 212+ 47 483+ 
"Two 
hand" 
mano 
traits 

1 surface 229 475+ 30 734+ 

"Two 
hand" 
mano 
traits 2 opposite 225 153+ 51 429+ 

"Two 
hand" 
mano 
traits 

2 adjacent 138 157+ 41 336+ 

"Two 
hand" 
mano 
traits 

3 sur&ces 62 54+ 6 122+ 

"Two 
hand" 
mano 
traits 

4 surfaces 17 2 19 
Metate flat 136 146+ 8 31 321+ Metate 

trough, open 3 19+ 1 23+ 
Metate 

trough, I open 10 40 6 56 

Metate 

trough, closed 6 6 

Metate 

trough, unid. 18 57+ 8 5 88+ 

Metate 

basin 14 22+ 17 53+ 

Metate 

blank 8 8 

Metate 

unidentified 1 60 61 

Metate 

not specified 37+ I 38+ 
Axe 2/3-grooved 1 1 Axe 

full-grooved 6 4-f. I 1 12+ 
Axe 

" w/ poll groove I 2 1 4 

Axe 

notched 8 9 3 20 

Axe 

" w/ poll notch 2 4 6 

Axe 

unidentified 5 1 6 

Axe 

not specified 3 3 
Maul '/^-grooved I 1 2 Maul 

full-grooved 110 33 I 18 162 
Maul 

notched I 1 2 

Maul 

unidentified I 1 

Maul 

not specified 5 6 1 12 
Hoe full & poll groove I 1 Hoe 

not specified 5 4 9 
Hammer full-grooved 3+ 3+ Hammer 

notched 4 4 
Hammer 

Unidentified 1 I 



Assessment of Kayenta Migration 

Ground stone data collected from the Silver Creek area of East-Central Arizona 

allow an assessment of the evidence for a Kayenta migration to the area. Two sites have 

been partially excavated which date to the period under investigation. Pottery Hill is a 

hilltop pueblo dating from A.D. 1200 to 1275 and Bailey Ruin is a 200+ room pueblo 

dating from 1275 to 1330. Although the Kayenta area was not completely abandoned 

until about 1300, emigration probably began earlier and occurred gradually. In the mid to 

late 1200s both Pottery Hill and Bailey Ruin assemblages become more diversified to 

include mealing bin features and manos with finger grooves. In addition, the percentage 

of manos with multiple used surfaces increases substantially. However, multisided manos 

never outnumber unifacial raanos, in contrast to Tsegi Phase assemblages. No grinding 

rooms have yet been identified in the area. This contrasts strongly with Grasshopper 

Pueblo, which was built mostly between A.D. 1300 and 1350, where mealing bins are so 

ubiquitous that they are one of the features used to identify a habitation room (Ciolek-

Torrello 1984:144). 

Hoes and hanmiers have not been recovered from either site. All axes recovered 

are ^^-grooved with the exception of one full-grooved axe that was reused as a maul. This 

does not indicate a Kayenta influence, however, because mauls in the Silver Creek area 

are often full-grooved. None of the axes displayed poll grooves and no notched axes were 

found. With the exception of the reused axe, no mauls were recovered. 
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Coociusions 

Ground stone has obvious potential in identifying the presence and scale of 

migration in the archaeological record. Unfortunately, some of the most unequivocal 

indicators are also the most infrequent and most likely to be transported upon 

abandonment of a site. Grooving techniques on composite tools are the most promising, 

least equivocal source of information about immigration, but these items are plagued by a 

variety of problems. First, the possibility that variations in hafling techniques are related 

to fiinctionai properties has not been ruled out. If fimctional considerations are important, 

variations in hafting may be related to environment rather than cultural affiliation. 

Second, the ubiquity of mauls at BCayenta sites appears to be related to bedrock 

excavation, so mauls are not expected to occur with much frequency in areas where 

habitations are not built on bedrock. Third, sample sizes for composite tools are small. 

Because such tools require a substantial amount of labor to produce, they are probably 

frequently removed from sites. Developments in grinding equipment are more promising 

mostly because of their ubiquity. This abundance allows the assessment of changes over 

time and variation within sites. 

Identification of household level migration is difficult but worthwhile. For now, 

the sample sizes attained from Pottery Hill and Bailey Ruin do not allow a realistic 

assessment of the role of possible BCayenta immigrants to the area. This is not particularly 

surprising, given that less than 10% of the rooms at each site have been excavated. Small-

scale migration is expected to leave few traces in the archaeological record. Despite the 

bconclusive results of this study, the BCayenta ground stone database should prove useful 
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in tuture analyses when larger sample sizes are available. In addition, the results may be 

suitable to infer migration if data from other material classes are more convincing. 
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CHAPTER 8: SUMMARY AND CONCLUSIONS 

This analysis of nearly 1500 ground stone artifacts from the Silver Creek area of 

East-Central Arizona has addressed four primary research domains; I) raw material 

selection; 2) occupational histories; 3) the organization of labor and mtensity of 

production; and 4) migration. By combining descriptive analyses with data derived from 

use-wear analysis and experimental procedures, inferences regarding subsistence and 

pottery production went beyond simply describing particular forms or quantities of 

technology. Instead, an attempt was made to uncover the possible social factors 

underlying variations in ground stone technology. In addition, a comparative approach to 

assessing migration was presented that relies not on vague characterizations of the 

technologies of certain groups but on detailed archaeological information. Hopefully, 

these techniques will foster a more scientific approach to the study of ground stone 

technology. Major findings are summarized below. 

Raw material utilization at all sites was similar, with sandstone being the most 

frequently used material type. The only notable exception to this pattern was observed in 

the grinding assemblage from Pottery Hill, where trough manos were commonly 

manufactured from vesicular basalt. Considering that flat mano forms were made 

primarily of sandstone, the occurrence of vesicular basalt trough manos may indicate an 

emphasis on scavenging high quality materials from earlier occupations in the area. 

Several preliminary observations about the occupational histories of rooms at 

each of the sites can be made based on the ground stone data. First, abandorunent of most 

rooms at all sites was planned, as shown by the paucity of floor artifacts. Second, the 
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majority of ail excavated rooms probably served domestic functions, as inferred from the 

occurrence of grinding equipment on almost all floor surfaces. Rooms 2 and 7 at Bailey 

Ruin appear to depart from this pattern and may have served ritual functions. 

Qualitatively, the similarities between floor and fill assemblages and between 

floor assemblages of different rooms at Bailey Ruin suggest that ground stone technology 

was consistent throughout the occupation of the pueblo. In contrast, sigm'ficant 

differences between grinding technologies from fill and from floor contexts occur at 

Pottery Hill. This is probably not related to the introduction of new technologies by 

migrant groups, but rather to a change aimed at making the grinding task more 

comfortable. 

Evidence for migration to the Silver Creek area by Kayenta Anasazi people is 

limited to the appearance of manos with finger grooves and specific mealing bin 

construction. These attributes begin in the nud-thirteenth century. Other markers of a 

BCayenta influence such as the presence of full-grooved axes, mauls, and hoes are absent 

in the study area. The equivocal natitte of the evidence for migration is not surprising, 

because the size of any migrating groups was probably small. 

Although evidence for migration to the Silver Creek area may be equivocal, the 

evidence for increasing intensity of subsistence production is not. The temporal variation 

in grinding technology in the SCARP research area implies an increase in intensity of the 

grinding task. Switching fi-om trough to flat mano/metate forms did not increase 

efficiency of the actual grinding task. However, the later forms required less labor input 

during manufacture and allowed grinders to prolong mano use-life through wear 
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management techniques. Such morphological changes also made grinding more 

comfortable, by allowing freedom of movement. Furthermore, the emergence of manos 

with two adjacent used surfeces actually reduced grinding efficiency. In combination 

with the emergence of finger grips on manos and fixed mealing bins, these developments 

suggest that grinders were likely spending more time at the grinding task. Of course, the 

adoption of the mealing bin complex could also be related to a diversification in the use 

of space that is typical of aggregated settlements. However, the occurrence of such 

features at Pottery Hill suggests that these trends were underway before the emergence of 

the large, early Pueblo IV period aggregated sites. Based on these observations, and the 

even distribution of grinding equipment between rooms, it is likely that grinding was 

occurring at the household level at all sites but that subsistence labor was beginning to 

undergo some type of reorganization at Pottery Hill and Bailey Ruin. Given the evidence 

for increased grinding intensity, this reorganization may have been aimed at reducing 

time spent at the grinding task in response to increased demands on women's labor 

(Adams 1994:236; Crown 1997). An increase in grinding intensity could result if fewer 

women were spending more time per day grinding to supply grain on the suprahousehold 

level. However, the presence of grinding equipment in every habitation room and the lack 

of dedicated grinding rooms makes this possibility unlikely. 

Despite some problems with the identification of pottery polishing stones, 

evidence for on-site production of ceramics abounds at both Pottery Hill and Bailey Ruin. 

Polishing stone use became more extensive through time, and the occurrence of manos 

used to grind pigment became more frequent. Many of these manos were wom-out. 
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suggesting that pigment grinding was a common secondary use for spent manos. It also is 

likely that polishing stones were used in pigment grinding; pecking and grinding marks 

appear on the ends of many specimens. Several handstones at Bailey Ruin also exhibit 

traces of clay or pigment not consistent with the recovery context. Handstones often 

occur in rooms with grinding slabs, perhaps indicating that they were the predominant 

clay grinding equipment. This possibility is difficult to assess, however, because most 

artifacts were washed in the field. The delineation of separate clay and food grinding 

equipment would not only prevent contamination to both substances, but also indicate an 

increased labor investment in both activities. Although pottery production tools occur in 

all rooms, the concentration of such items in trash layers means that production may have 

been occurring in an outdoor area, with refuse being deposited in nearby rooms. Given 

the lack of spatial clustering, ceramic manufacture was probably also conducted at the 

household level, although some households may have been producing more than others. 
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APPENDIX A; SCARP GROUND STONE CODES 

SITENO AZ P (ASM) 

DATE Date ENTERED ON 
COMPUTER 

FSNO As on bag 

BAGNO As on bag 

SCREEN As on bag 

ARTIFACT TYPE (ARTTYPE) 
0. not an arti&ct 
97. natural 
98. miscellaneous 
99. indeterminate 
Haadstones 
1. abrader 
2. adze/chisel 
3. mano 
4. pecking/hammer stone 
5. pestle 
6. plane 
7. polishing stone 
8. pottery anvil 
9. reamer 
10. tabular tool 
11. undifferentiated fragment 
12. undifferentiated whole 
Netherstones 
19. shaft smoother/straightener 
20. anvil 
21. grinding slab 
22. lapstone 
23. metate 
24. mortar 
25. palette 
26. undifferentiated fragment 
27. undifferentiated whole 
Composite Toob 
30. axe 
31. disk/whorl 
32. hoe 
33. maul 
34. undifferentiated fragment 
Coatainers 
40. bowl 
41. censer 
42. tray 
43. vessel 

44. undifferentiated 
Shaped Items 
50. architectural 
51. awl/pin 
52. ball 
53. figurine 
54. griddle 
55. grooved stone 
56. loomblock 
59. pikistone 
60. pipe/tube 
61. plummet 
62. pot lid 
63. roasting/heating rock 
64. shaped stone 
65. slab 
66. undifferentiated 

ARTIFACT SUBTYPE (SUBTYPE) 
0. not applicable 
98. blank 
99. indeterminate 
Abrader 
101. flat 
102. concave 
103. convex 
104. U-shaped groove 
105. V-shaped groove 
106. multiple U 
107. multiple V 
108. U and V 
109. grooved, indeterminate 
Architectural 
110. bin stone 
111. building stone 
112. hearth stone 
113. lintel 
114. ring 
115. splash stone 
116. sill/threshold 
Axe/Hoe/Maol 
120. fiill groove 
121. notched 
122. regrooved 
123. spiral groove 
124. 3/4 groove 
125. 5/8 groove 
Bowl 
130. efHgy, flat bottom 
131. effigy, round bottom 
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132. incised, flat bottom 
133. incised, round bottom 
134. plain, flat bottom 
135. plain, round bottom 
Disk/Whort 
140. concave, perforated 
141. concave, unperforated 
142. flat, perforated 
143. flat, unperforated 
144. ring 
Figurine 
150. animal 
151. human 
Grinding Slab/Lapstone 
155. basin 
156. concave 
157. flat 
158. trough 
Mano Type 
160. toin 
161. flat 
162. flat/concave 
163. trough 
MefateType 
170. toin 
171. flat 
172. flat/concave 
173. trough, both ends open 
174. trough, one end open (3/4) 
175. trough, closed 
176. trough, bdeterminate 
Mortar 
180. boulder/bedrock 
181. bowl 
182. disk 
183. pebble 
184. rock 
185. shaped, anthropomorph 
186. shaped, zoomorph 
187. tray 
Palette 
200. anthropomorph 
201. bordered 
202. unbordered 
203. zoomorph 
Pestle 
210. block 
211. cobble 
212. conical 
213. cylindrical 
214. natural 
215. parabolic 
216. pebble 

217. shaped 
218. triangular 
Polisbing Stone 
220. floor polisher 
221. pliable 
222. polisher 
223. pottery, unfeceted 
224. pottery, faceted 
225. stone 
Pottery Anvil 
230. grooved 
231. handled 
232. plain 

MATERIAL TYPE (MATTYPE) 
99. indeterminate 
1. basalt, nonvesicular 
2. basalt, vesicular 
3. chalcedony 
4. chert 
5. limestone 
6. petrified (silicified) wood 
7. quartz 
8. quartzite 
9. rhyolite 
10. sandstone 
11. undifferentiated igneous 
12. undifferentiated metamorphic 
13. undifferentiated sedimentary 
14. conglomerate 

MATERIAL TEXTURE (TEXTURE) 
99. indeterminate 
1. no texture 
2. fine grained (<1 mm) 
3. medium grained (1 -2 irmi) 
4. coarse grained (2-4 mm) 
5. mixed grained 
6. conglomerate (>4 mm) 
7. small vesicles (<2 mm) 
8. large vesicles (>2 mm) 
9. mixed vesicles 

USE SURFACE TEXTURE (USETEXT) 
0. not applicable 
99. indeterminate 
1. fine (1 CO grain sandpaper) 
2. medium (6C grain) 
3. coarse (40 grain) 
4. resharpened 
5. resharpened and worn 
6. smooth 
7. mixed 
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8. rough from manu&cture 

COMPLETENESS (COMPLETE) 

99. indeterminate 
1. expedient 
2. strategic 

99. indeterminate fragment 
1. < 50 percent NUMBER OF USED SURFACES 
2. > 50 pcrcent, but not whole (USESURF) 
3. whole 0. not applicable 
4. reconstnictable whole (# of 99. indeterminate 

pieces in comments) 1. 1 
5. reconstructable fragment (# of 2. 2 opposite 

pieces in comments) 

PROCESSING TYPE (PROCESS) 
0. 
99. 
1 .  
2. 
3. 
4. 
5. 
6. 
7. 
8. 

BURNED 
0. 
99. 
1. 
2. 
3. 
4. 
5. 

not applicable 
indeterminate 
ambiguous 
construction 
container 
food 
nonfood 
food and nonfood 
procurement 
multiple 

not applicable 
indeterminate 
after use, partial 
after use, total 
before use, partial 
before use, total 
before and after use 

3. 2 adjacent 
4. 3,2 adjacent and one opposite 
5. 4,2 adjacent each 
6. multiple 
7. 1 edge 
8. multiple edges 
9. edge and comer 
10. coma 
11. multiple comers 

TOOL SURFACE WEAR (SURFWEAR) 
0. not applicable 
99. indeterminate 
1. heavy 
2. light 
3. moderate 
4. nearly worn-out 
5. unus^ 
6. worn-out 

SECOND USE (SECOND) 
see arti&ct types 

6. after second use 
7. from use SEQUENCE OF USE (SEQLJENCE) 
8. heat cracked 0. not applicable 

99. indeterminate 
iCT TYPE (CONTACT) I. concomitant 
0. not applicable 2. sequential 
99. indeterminate 3. both 
I. stone on bone 
2. stone on hard USE 
3. stone on hide 0. not applicable 
4. stone on pliable 99. indeterminate 
5. stone on pottery 1. destroyed 
6. stone on shell 2. multiple 
7. stone on soft 3. redesigned 
8. stone on stone 4. recycled 
9. stone on wood 5. reused 
10. stone on other 6. single 
11. multiple 

MANUFACTURE 
0. not applicable 

RESIDUE 
0. 
99. 

not applicable 
indeterminate 
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1. caliche, natural 
2. caliche, cultural 

THICKNESS (cm) (THICK) 

3. carbon 
4. clay 

WEIGHT (grams) 

5. organic 
6. pigment 
7. multiple 
8. other 

USE SURFACE LENGTH (cm) (USEL) 

USE SURFACE WIDTH (cm) (USEW) 

USE SURFACE DEPTH (cm) (USEDEP) 
LENGTH (cm) 

DSniALS 
WIDTH (cm) 

COMMENTS 

GENERAL REMARKS 
Be sure to carefully examine each artifact, especially the used surface/s. Remember: 
FORM DOES NOT EQUAL FUNCTION!! If there are pieces that mend, they should be 
cataloged as one item. Note the FSNOs and number of pieces in the comments. If an 
artifact has been used in more than one task, catalog the primary use (the task the artifact 
was manufactured for) first. For fragmentary artifacts, measure only the complete 
dimensions. Weigh only whole artifacts, excluding very large objects such as metates. 
Some of the cataloging categories were designed to facilitate the study of certain issues 
and require an interpretation by the cataloger. In such cases, variation in expertise may 
prevent some catalogers from being able to make an informed interpretation of the 
artifact attributes. In such cases, use your best judgement or 99. indeterminate. 

ARTIFACT TYPE (ARTTYPE) ~ categories which have subtypes are noted in 
parentheses 
0. not an artifact — may later be placed in a separate file to minimize data 
97. natural — unused stones perhaps collected for their interesting appearance; may 

exhibit sheen from handling; wear from handling evidenced by rounding of the 
highest points of the stone, wear does not reach deepest points, no striations, wear 
may be spotty 

98. miscellaneous — artifacts which do not fit any of the listed types (describe in 
comments) 

99. indeterminate ~ artifacts which are not positively identifiable 
Handstones=hand held tools used to work against another surface 
1. abrader (SUBTYPE) — rough surface used to abrade the surfaces of other items, 

shape varies depending on shape of contact surface; usually no directionality to 
wear patterns 

2. adze/chisel — beveled edge used to gouge pliable surfaces (usually wood), chips 
and scratches evident on worked edge; more recent scratches tend to be lighter in 
color and may contain debris down in the scratches 

3. mano (SUBTYPE) — top stone in a grinding set; used with metate so will exhibit 
wear patterns similar to its companion metate; range in size from medium 
rounded stones which are comfortable to hold in one hand to large elongated 
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stones requiring both hands to grip firmly; often intentionally shaped to make 
easier to hold; rough material texture required to fecilitate grinding; repecked 
after surfece becomes smooth from wear; distinguished from abraders by wear 
patterns (see mano subtypes); in Silver Creek area, most commonly made from 
sandstone or basalt; basalt may be preferable, if available, because it does not 
leave particles of sand in the food being ground 

4. pecking/hammerstone — usually irregularly shaped and chosen for size and 
weight; used for large variety of tasks; used surface may be chipped and 
fractured; impact fractures will be uniformly distributed with crushing of the 
edges of grains and in the low points; impact fractures from alluvial transport will 
be less uniform and the chipped area may still be intact, if chips have actually 
fallen out they may be worn smooth from water wear 

5. pestle (SUBTYPE) ~ used to crush and grind; may be used in a mortar or on a 
variety of other surfaces; if used with mortar, wear will be evident on the bottom 
and sides of the pestle; if used on a flat surface, wear will be concentrated on the 
bottom; used surface may exhibit impact fractures, small chips, and abrasion 

6. plane — angled edge used to scrape pliable surface (usually wood); designed to 
smooth a surface; edge may be abraded; distinguished from abraders by 
concentration of wear along the edge 

7. polishing stone (SUBTYPE) — smooth textured handstone use to polish the 
surface of another item; used on variety of surfaces including pottery, wood, 
bone, hide, and plaster; distinguished from abraders and manos by smooth 
texture; varies in size depending on intended use 

8. pottery anvil (SUBTYPE) — hand held tool used to provide a base to support 
pottery against while shaping by paddling; usually convex use surface with some 
modification to allow easy gripping 

9. reamer — hand held stone with projections used to shape holes in other artifacts; 
often associated with shell working 

10. tabular tool — thin tabular piece of stone with shaped or naturally occurring sharp 
edge used to cut, scrape, or chop; used to process agave, wood, bone, and hide; 
distinguished from planes by flat rather than angled edge 

11. undifferentiated fragment — partial handstone which is unidentifiable or does not 
fit any of the listed categories 

12. undifferentiated whole — complete handstone which is unidentifiable or does not 
fit any of the listed categories 

Netherstones=stationary stones against which something was worked 
19. shaft smoother/straightener — hand held smooth textured stone used to shape or 

polish arrow shafts; used surface displays u-shaped grooves with high sheen 
associated with wood contact 

20. anvil (excluding pottery anvils that are actually handstones) — designed to rest on 
a solid surface to provide a base for other items to be worked on; wear may 
include impact fractures, gouges, or abrasions on used surface/s 



130 

21. grindin2 slab (SUBTYPE) - large stone with shaped or naturally flat surfece; 
generally smaller than metates and larger than lapstones; grinding surfece often 
smaller than siirface area, creating a concave appearance 

22. lapstone (SUBTYPE) — small, usually handheld; sheen or abrasion from having 
an item worked against it; distinguished from abraders because it remains 
stationary while something is manipulated on its surface; distinguished from 
anvils by size 

23. metate (SUBTYPE) — bottom stone in grinding kit so wear patterns should be 
similar to those of its companion mano; vary in shape (see subtypes); in Silver 
Creek area, most commonly made from sandstone or basalt 

24. mortar (SUBTYPE) — concave used surface in which a pestle was used to grind 
and crush substances ; commonly used with stone pestle but pestle could also be 
made of wood; wear damage on inner surface may include circular abrasive 
scratches 

25. palette (SUBTYPE) — thin, tabular piece of stone; often embellished; 
distinguished from lapstones by flat surface and frequent intentional shaping 

26. undifferentiated fragment ~ partial netherstone which is unidentifiable or does not 
fit any of the listed categories 

27. undifferentiated whole — complete netherstone which is unidentifiable or does not 
fit any of the listed categories 

Composite Tools=tools which had to be attached to something to perform their intended 
task 
30. ajM (SUBTYPE) ~ designed for chopping with sharpened edge (bit); most 

commonly has only one bit but may have two; notched or grooved for hafting; on 
axes with only one bit, grooves placed off center to balance the tool 

31. disk/whorl (SUBTYPE) — tabular circles of stone strategically designed and 
shaped; a whorl is perforated with a central hole, used as fly-wheels on spindle 
shaft to maintain spiiming momentum 

32. hoe (SUBTYPE) — thin stone with sharpened edge (bit) used primarily in 
agriculture; distinguished from axes by thickness; notched or grooved for hafting 

33. maul (SUBTYPE) — large rock with rounded ends; notched or grooved for 
hafting; usually divided into two equal halves by hafting; probably used similarly 
to hammerstones; fractures and chips on used surface 

34. undifferentiated - composite tool which is unidentifiable or does not fit any of the 
listed categories 

Containers=shaped to hold various substances 
40. bowl (SUBTYPE) — shaped to be a container but may be confused with mortars; 

distinguishable from mortars by lack of pestle damage 
41. censer — specialized bowls used with palettes; associated primarily with the 

Hohokam 
42. trav — broad with low sides; distinguishable from flat netherstones by lack of use-

wear 
43. vessel ~ container whose shape is not classifiable 
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44. undifferentiated — container which is unidentifiable or does not fit any of the 
listed categories 

Shaped Items=catchall for many other types of intentionally shaped objects 
50. architectural (SUBTYPE) — includes stones that were incorporated into structures 

and shaped stones that are parts of features 
51. awl/pin ~ small conical or cylindrical stone with blunt point; includes slender 

stone artifacts that may have been used as hair ornaments or clothing pins; may 
have abrasive scratches on the tip 

52. ball — roughly spherical shaped piece of stone 
53. figurine (SUBTYPE) ~ intentionally shaped stone objects usually resembling a 

human or an animal; may have ritual significance 
54. griddle ~ tabular stone used to cook various substances; since used over a fire, 

may be blackened or oxidized; generally of more expedient design and thinner 
than pikistones 

55. grooved stone ~ grooved but function unclear 
56. loomblock ~ large stone used to anchor loom frame; usually have one or more 

circular depressions designed to hold the frame; often found in kivas 
59. pikistone — similar to griddle but thicker and more with a more carefully 

prepared; surfece may be saturated with oil; 2 to 4 inches thick when 
manufactiured; associated with Western pueblos 

60. pipe/tube — hollow cylindrical or conical piece of stone 
61. plummet ~ pecked and ground to conical shape; grooved, notched, or perforated 

to allow suspension; may have been used in architectural layout 
62. pot lid — used to seal opening of container; may be flat or roughly cylindrical 
63. roasting/heating rock — often fragmentary, heat cracked, or burned; many types of 

artifacts recycled for use as roasting/heating rocks; these are usually not shaped 
but are placed in this category to avoid creating a separate classification 

64. shaped stone ~ intentionally shaped rocks that do not fit in other categories; 
altered through manufacture but not used 

65. slab — tabular stone of roughly uniform thickness that does not display obvious 
wear; possible architectural elements; includes shaped and unmodified stones (use 
MANUFACTURE to distinguish) 

66. undifferentiated — shaped items which are unidentifiable or do not fit any of the 
listed categories 

ARTIFACT SUBTYPE (SUBTYPE) 
0. not applicable — no subtype for the artifact 
98. blank - partially manufactured for a particular task but has not been used (ex: axe 

head without a groove) 
99. indeterminate — subtype can not be positively identified or the artifact does not fit 

into any of the listed categories 
Abrader=describes the shape of the used surface which is a direct reflection of the shape 
of the contact surface 
101. flat — used against a flat surface 
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102. concave ~ used against a convex surface 
103. convex — used against a concave surface 
104. U-shaped groove ~ used to shape cylindrical objects such as arrow shafts, 

spindles, or strings of beads 
105. V-shaped groove ~ used to shape pointed objects such as awls or needles 
106. multiple U — more than one U-shaped groove 
107. multiple V ~ more than one V-shaped groove 
108. U and V — both U-shaped and V-shaped grooves 
109. grooved, indeterminate ~ stone contains grooves but type indistinguishable 
ArchitecturaMhe designation of these items is based on the recovery context 
110. bin stone — slab used to line a pit 
111. building stone ~ incorporated into the construction of a building 
112. hearth stone ~ slab used to line a hearth, may be heat cracked or blackened 
113. lintel ~ slab placed above a doorway or window 
114. ring — thin walled hollow cylinder of stone; sometimes placed as lining around 

pits 
115. splash stone ~ placed to aid water runoff from a structure 
116. sill/threshold ~ slab placed at the base of a doorway or window 
Axe/Hoe/Ma ul=categorized on the basis of how the tool was prepared for hafting 
120. full groove ~ groove completely encircles the tool; associated with the Anasazi 
121. notched — only the edges of the tool are grooved 
122. regrooved ~ more than one groove evident, may be done to balance the tool as it 

wears down or be grooved in a different way when reused 
123. spiral groove ~ fiill groove with a center ridge to hold a double wrapped handle 
124. 3/4 groove ~ groove covers the two broad surfeces and one edge; associated with 

the Hohokam 
125. 5/8 groove ~ groove covers one broad surfece and the two edges 
BoivI=categorized on the basis of decoration and base type 
130. effigy, flat bottom — flat based bowl shaped to resemble something 
131. effigy, round bottom ~ round based bowl shaped to resemble something 
132. incised, flat bottom ~ flat based bowl with design carved into the surface 
133. incised, round bottom — round based bowl with design carved into the surfece 
134. plain, flat bottom ~ flat based bowl without decoration 
135. plain, round bottom — round based bowl without decoration 
Disk/Who rl=categorized on the basis of shape and presence/absence of perforation 
140. concave, perforated ~ concave in shape, with holes 
141. concave, unperforated — concave in shape, without holes 
142. flat, perforated — flat in shape, with holes 
143. flat, unperforated ~ flat in shape, without holes 
144. ring — thin walled hollow cylinder of stone 
Figurine=categorized on the basis of design; in many cases this may be a judgement call 
150. animal — shaped to resemble a part of or an entire animal 
151. human — shaped to resemble a part of or an entire human 
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Grinding Stone/Lapstone=categorized on the basis of the shape of the used sur&ce 
155. basin ~ intentionally manufactured concave depression 
156. concave ~ siuface originally flat or unshaped but a shallow depression has been 

created from use 
157. flat — surfece originally flat or unshaped, shape has been maintained by using 

with a handstone of the same (or greater) length as the surfece 
158. trough ~ intentionally manufactured rectangular depression 
Mano Type=categorized by the type of metate the mano was most likely used with 
160. basin — convex surface with wear concentrated on the edges, often chosen on the 

basis of shape and urunodified except through use, used in rotary or reciprocal 
motion, length and width often very similar 

161. flat - flat grinding surface with wear covering the entire surfece but not extending 
up the sides of stone, often intentionally shaped to make it compatible for use 
with a particular metate, used primarily in a reciprocal motion but borderless 
configuration of the metate allows for more freedom of movement than in a 
trough metate, length usually greater than width 

162. flat/concave — flat to slightly convex grinding surface, convexity results from 
using a mano shorter than the width of the metate grinding surfece; 
technologically, this is nearly identical to flat types and should be lumped with 
flat types during analysis 

163. trough - convex grinding surface with covering the entire surface and extending 
up the sides of the stone, wear along sides of stone results from use in a trough 
metate, used in a reciprocal motion; length equal to or greater than companion 
metate width 

Metate Type=categorized by shape; experimental studies have shown that shape is 
related to grinding efficiency with basin metates being least and flat metates being most 
efiBcient for grinding larger quantities of com more quickly; however, differences in 
shape may also be related to what type of material was being ground 
170. basin ~ intentionally manufactured elliptical depression, wear concentrated in the 

basin especially along the edges 
171. flat — flat grinding surface with wear covering the entire surface; associated with 

the Anasazi who often placed them in bins 
172. flat/concave ~ flat or slightly concave grinding surface, concavity resuhs from 

using a mano shorter than the width of the metate, wear does not cover the entire 
surface; wear often heaviest in the center; wear patterns not restricted to 
reciprocal striations; technologically, this is nearly identical to flat forms and 
should be grouped with flat forms during analysis 
trough, both ends open ~ intentionally manufactured rectangular depression that 
extends the full length of the metate; wear on all troughs will be reciprocal 
striations; associated with the Hohokam 

173. trough, one end open G/4) — intentionally manufactured rectangular depression 
with borders on both sides and one end, Utah metates are a special class of 3/4 
trough metates that have a ledge on the closed end (note in comments); associated 
with the Mogollon; often angled with a vessel at the base to catch completed meal 
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175. trough- closed — intentionally manufactured rectangular depression bordered on 
all sides, distinguished from basin metates by the grinding surface shape and 
reciprocal wear patterns covering the entire use surface 

176. trough, indeterminate -- fragmentary trough metate with one or both ends missing 
Mortar=categorized on the basis of size and manufacture 
180. boulder/bedrock — circular depression located on a large, immovable rock 
181. bowl — intentionally shaped deep concave vessel, distinguished from other bowls 

by the presence of use-wear from a pestle along the bottom and sides of inner 
surface 

182. disk — circular depression located on an intentionally shaped tabular circle of 
stone 

183. pebble — circular depression located on a small unshaped stone, only suitable for 
grinding small amounts of a substance 

184. rock — circular depression located on a large but moveable rock 
185. shaped, anthropomorph ~ intentionally shaped to resemble part of or a complete 

human 
186. shaped, zoomorph — intentionally shaped to resemble part of or a complete 

animal 
187. tray — flattened in shape with a surface used for grinding and crushing 
Palette=eIaborate[y designed palettes are most commonly associated with the Hohokam 
200. anthropomorph — intentionally shaped to resemble part of or a complete human 
201. bordered — flat surface with raised edges 
202. unbordered -- flat surface without raised edges 
203. zoomorph ~ mtentionally shaped to resemble part of or a complete animal 
Pestle=categorized on the basis of shape 
210. block ~ intentionally shaped but not consistent with any other category 
211. cobble — natural shape, so large that two hands are necessary to hold it 
212. conical — intentionally shaped to be round, largest on the use surface and tapering 

towards the opposite end 
213. cvlindrical — intentionally shaped to be round, uniform in width 
214. natural — unmodified except through use 
215. parabolic - intentionally shaped to be round, largest in the middle and tapering 

towards both ends 
216. pebble -- natural shape, one hand is sufficient to hold it 
217. shaped — intentionally shaped but does not fit into any of the categories listed 
218. triangular - similar in shape to conical except 2-dimensional, top view is not 

circular 
Polishing Stone=categorized on the basis of the type of surfece it was used on 
220. floor polisher -- larger and more often strategically designed than other polishing 

stones, disk shaped with flat opposing surfaces and centrally pecked area, used to 
apply and finish plaster on walls and floors, grains on used surface rounded but 
also partially flattened and chipped due to changing consistency of plaster as it 
dries 

221. pliable — used to polish bone, hide, wood, or other pliable materials, wear on the 
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used surfece extends down the sides of individual grains and into the interstices 
(spaces between grains); may be occasional scratches but not as frequent as on 
pottery polishers; wear patterns vary depending on contact surface (on wood, 
shallow, thin and tightly packed striations which are rounded at the edges may be 
present; bone wear is similar except it may leave a high sheen on the stone) 

222. polisher — same as 220, but without a centrally pecked area 
223. Dotterv. unfaceted — usually small river worn pebble chosen for it's smooth 

surface texture, may exhibit obvious sheen on used surfece or scratches from 
temper in the clay, grains slightly flattened but also rounding at the edges that 
extends over the edges of the grains, scratches from temper unevenly distributed 
and relatively thick; different parts of the same stone may be used to polish 
various areas on a pot (such as a comer being used to polish beneath the rim) 

224. pottery, faceted — same as 122, but these stones have been used for such long 
periods of time that one or more of the use surfeces becomes flat thus creating a 
beveled appearance (this phenomena is called Meeting and indicates intensive 
use) 

225. stone — used for polishing other stone objects, wear on the used surface 
concentrated on the highest points and the tops of individual grains; grains 
flattened and may appear frosted; grains or edges of grains may appear crushed; 
grains appear to have melted together and, if heavily used, old scratches may have 
been partially infilled; this melted appearance results from the melting of silica 
grains due to frictional heat 

Pottery Anvil=categorized based degree of shaping to fecilitate holding 
230. grooved — groove runs along edges so that both sides of the anvil can still be used 
231. handled — protuberance on one side to facilitate holding 
232. plain — not modified to facilitate holding 

MATERIAL TYPE (MATTYPE)=type of stone the artifact is manufactured from, 
useful in establishing procurement and trade patterns 
99. indeterminate ~ material type is not distinguishable or not listed 
1. basalt, nonvesicular — igneous (volcanic) rock; dark gray to black; no visible 

crystals 
2. basalt, vesicular — same as 1, but has discemable vesicles (pitting where 

inclusions in the rock have deteriorated or fallen out) 
3. chalcedony ~ sedimentary rock; micro-crystalline structure (no macroscopically 

visible crystalline structure); clear, white, or light tan; often banded; semi-
translucent 

4. chert — siliceous sedimentary rock; brown, gray, or cream colored; occasionally 
banded 

5. limestone ~ sedimentary rock; Ught colored; usually smooth textured; often 
exhibits fossil inclusions 

6. petrified rsilicified") wood — metamorphic rock; wood like grain visible 
7. quartz — metamorphic rock; crystalline structure; color varies 
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8. guartzite — metamorphic rock; crystalline structure deformed, with crystals 
interlocked and fused together; color varies 

9. rhvolite — igneous rock; micro-crystalline structme; color varies 
10. sandstone -- sedimentary rock; rounded silicate grains usually uniform in size; 

usually friable (grains will rub off on your fingers) 
11. undifferentiated i2neous — usually non-crystalline or micro-crystalline 
12. undifferentiated metamorphic ~ sedimentary rocks transformed by heat and/or 

pressure 
13. undifferentiated sedimentarv ~ usually banded or layered in appearance 
14. conglomerate ~ mixture of various material types 

MATERIAL TEXTURE (TEXTURE)=texture of the unaltered/unused surface of the 
arti&ct 
99. indeterminate ~ texture is not identifiable or not listed 
1. no texture ~ no grains visible; artifact surfece feels smooth 
2. fine grained « 1 mm") ~ visible grains less than 1 mm wide 
3. medium grained (1-2 mm) ~ grains 1 to 2 mm wide 
4. coarse grained f2-4 mm'^ ~ grziins 2 to 4 mm wide 
5. mixed gramed — material contauis variety of grain widths 
6. conglomerate O 4 mm) ~ grains larger than 4 mm wide 
7. small vesicles « 2 mm) — vesicles in the basalt are less than 2 mm wide 
8. large vesicles O 2 mm) — vesic les  larger  than 2  mm wide 
9. mixed vesicles ~ material contains mix of vesicle widths 

USE SURFACE TEXTURE (USETEXT)'=texture of the used surface of the tool 
0. not applicable ~ artifact has no used surface 
99. indeterminate ~ texture is not identifiable or not listed 
1. fine ~ closest in texture to Medium (100 grain) sandpaper (Since this is difficult 

to describe exactly, the best method is to compare the granularity of the used 
surface to a particular type of sandpaper). 

2. medium ~ closest to Coarse (60 grain) sandpaper 
3. coarse — closest to Extra Coarse (40 grain) sandpaper 
4. resharpened — used surface has been worn and then pecked to renew coarse 

texture; resharpening evidenced by presence of pecked depressions with rough 
edges and/or cWpping of the grains in and around the depressions 

5. resharpened and worn ~ used after resharpening; pecked depressions evident but 
have smooth edges 

6. smooth ~ used surface has no discemable texture 
7. mixed — used surface consists of a mixture of textures 
8. rough from manufacture — tool not used enough to obliterate traces of 

manufacture; pecking evenly distributed rather than concentrated on used surface 
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COMPLETENESS (COMPLETE) 
99. indeterminate fragment — can not identify what percentage of a complete artifact 

the fragment represents 
1. < 50 percent -- fragment represents less than half of the complete artifact 
2. > 50 percent, but not whole ~ fragment represents more than half of the complete 

arti&ct 
3. whole — complete, unfragmented artifect 
4. reconstructable whole f# of pieces in comments) — used when multiple fragments 

are being cataloged as one item and they mend to form a complete artifact; record 
the total number of fragments and their FSNOs in the comments section 

5. reconstructable fragment T# of pieces in conmients) — used when multiple 
fragments are being cataloged as one item and they mend to form a fragment of a 
complete artifact 

PROCESSING TYPE (PROCESS)'=what processing activity the artifact was most 
likely last used in; processing includes any activity which manipulates environmental 
resources for use or consumption by humans 
0. not applicable — artifact not used for processing 
99. indeterminate ~ can not determine the processing type or it is not listed; use for 

fragmentary artifacts because it is not possible to know how the missing part was 
used 

1. ambiguous — use unclear, could have been used in a variety of tasks (ex: pecking 
or hammer stone which was used in numerous ways) 

2. construction — used in any phase of building a structure (ex: axe, plane, floor 
polishers) 

3. container — used to hold other items (ex: bowl, tray) 
4. food ~ used to process food items (ex: grinding equipment) 
5. nonfood ~ used to process non-food items other than building materials (ex: 

abrader, reamer, pottery polisher, pottery anvil) 
6. food and nonfood — evidence of food and non-food processing (ex: mano with 

pigment on used surface) 
7. procurement — used to obtain food and non-food resources from the environment 

(ex: hoe, knife) 
8. multiple — used in more than one type of processing activity 

BURNED=buniing/heating evidenced by color change created by oxidation, smoke 
blackening, or carbonized residue 
0. not applicable ~ no evidence of burning or heating 
99. indeterminate ~ time of burning not clear or not listed 
1. after use, partial ~ a portion of the artifact is burned; blackening or oxidation is 

not partially eliminated by surfece wear; often occurs when an artifact is recycled 
2. after use, total ~ same as 1, but entire artifact burned 
3. before use, partial ~ a portion of the artifact is burned; blackening or oxidation is 

partially eliminated by surface wear 
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4. before use, total ~ same as 3, but entire artifiict burned 
5. before and after use — artifect was burned, used, and burned again 
6. after second use — burned after being used in more than one activity 
9. from use — artifact burned while performing its intended ftmction 
10. heat cracked — artifact has clearly been exposed to heat but no visible evidence of 

burning 

CONTACT TYPE (CONTACT)'=what type of surface the artifact was probably last 
used against; beised on microscopic (40 to 80 power magnification) analysis of wear 
patterns; very specific categorizations (such as stone on shell, bone, or hide) are provided 
for analysts with expertise, in most cases using more general categorizations (such as 
stone on hard, soft, or pliable) is sufficient; use-wear analysis may not be possible on 
very friable materials; do not perform use-wear analysis on artifacts which have been 
burned or were recovered from the surface of a site; ftirther experimental studies may 
alter some of these categorizations; for a more detailed descriptions of wear on polishing 
stones see the subtypes 
0. not applicable — artifact exhibits no use-wear 
99. indeterminate -- unclear what type of surface the handstone was used against; use 

for fragmentary artifacts because it is not possible to know how the missing part 
was used 

1. stone on bone — abrasive wear on used surface evidenced by rounding of 
asperities (highest points of the stone); no wear in interstices (lowest points of 
stone); stones used to abrade dry bone may exhibit leveling of the asperities and 
fairly sharp edges on the grains; wear may vary depending on moisture content of 
bones 

2. stone on hard — abrasive wear on used surface evidenced by scratches on 
asperities; wear does not extend into interstices; asperities flattened, crushed, 
chipped, and may appear frosted; use this category when it is evident that the 
handstone was in contact with a hard surface besides stone (i.e. dry wood or bone) 

3. stone on hide ~ adhesive and tribochemlcal wear on used surfece evidenced by a 
sheen all over the grains and in the interstices; asperities rounded with wear 
extending down the sides and into the interstices 

4. stone on pliable ~ obviously used on a relatively soft surface because wear 
extends down the sides of the grains but not into the interstices 

5. stone on pottery ~ on smooth textured pottery polishing stones, a sheen may be 
evident on the used surface; there may also be small scratches on the used surface 
if the pottery being polished contained abrasive temper; sheen from use 
distinguished from water wear by slight leveling of asperities on used surface 
(water wear rounds all areas of the stone without leveling) 

6. stone on shell — wear similar to stone on dry bone 
7. stone on soft — obviously used on a soft surfece because wear extends down sides 

of grains and into the interstices 
8. stone on stone — abrasive wear on used surface evidenced by wear on asperities; 
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tops of grains flattened, crushed, chipped, and may appear frosted; no wear on 
sides of grains or in interstices; this category includes grinding equipment in 
which two stones were used to grind an intermediate substance such as com or 
pigment 

9. stone on wood ~ grains worn down to a uniform level; tops and edges of grains 
rounded; high sheen on used sur&ce extending into interstices 

10. stone on other -- wear evident but does not conform to any of the descriptions 
listed 

11. multiple — handstone used against more than one type of surfece 

lVIANUFACTURE=describes the amount of energy put into production of the artifect 
0. not applicable ~ natural shape of stone not ailtered by use 
99. indeterminate — manufacture unclear 
1. expedient — natural shape of stone altered only by use 
2. strategic — natural shape of stone intentiondly altered before use by chipping, 

drilling, grinding, grooving, pecking, etc. 

NUMBER OF USED SURFACES (USESURFl=number of used surfaces on the 
artifact code even fragmentary artifacts, but remember that the missing part of a 
fragmentary artifact may also have been used 
0. not applicable — no used surfece 
99. indeterminate — number of used surfaces unclear 
1. i — one used surface 
2. 2 opposite -- two used svirfeces which are on opposite sides 
3. 2 adjacent — two used surfeces which abut 
4. 3 opposite and adjacent — three used surfaces two of which abut while the other is 

located on the opposite side 
5. 4. 2 adjacent each ~ four used surfeces with each pair abutting 
6. multiple — numerous used surfaces which do not fit in any of the listed categories 
7. 1 edge ~ one used edge 
8. multiple edges — more than one used edge 
9. edge and comer — combination of used edges and comers 
10. 1 comer — one used comer 
11. multiple comers — more than one used comer 

TOOL SURFACE WEAR (SURFWEAR)=amount of wear evident on used surface of 
tool, useful for making statements about the intensity of use 
0. not applicable -- not a tool or not used 
99. indeterminate — amount of wear unclear 
1. heavy — wear has changed the shape of the tool 
2. light — wear barely visible to the unaided eye 
3. moderate — wear obvious but has not changed the shape of the tool 
4. nearly wom-out — difficult to hold for use or usable surface almost gone 
5. unused — artifact is a tool but exhibits no wear from use 
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6. worn-out — no longer useable for its intended task 

SECOND USE (SECOND) see artifact types or subtypes=second use of artifacts used 
for more than one task; use the appropriate subtype if possible; use 99. indeterminate for 
fragmentary artifacts because it is not possible to know how the missing part was used 

SEQUENCE OF USE (SEQUENCE)=for artifacts with secondary use, order of artifact 
use 
0. not applicable — not used in more than one task 
99. indeterminate — sequence of use unclear 
1. concomitant — usable in more than one task 
2. sequential — used in one task then used in another task; secondary use made it 

unusable in its primary task 
3. both — concomitant and sequential use evident 

USE=history of artifact use, based on presence/absence of alteration for second use and 
effects of second use on tool morphology 
0. not applicable — not used 
99. indeterminate — used but type of use unclear; use for fragmentary artifacts 

because it is not possible to know how the missing part was used 
1. destroyed — intentionally altered so no longer useable 
2. multiple — intentionally remanufactured for second use but still usable in primary 

activity 
3. redesigned — manufactured and used for one activity; later remanufactured or 

altered so that it could no longer be employed in its original task 
4. recycled ~ manufactured and used for one activity; later used for another purpose 

without remanufacture or alteration; wear from second use made it unusable in its 
original task 

5. reused ~ manufactured for one activity; also used in another activity without 
remanufacture or alteration; still able to perform its original task; includes 
mundane objects which were recovered in a ritual context 

6. single — manufactured and used for only one activity 

RESIDUE=any residue left on the surface of the artifact 
0. not applicable ~ no residue on artifect 
99. indeterminate — residue present but type unclear 
1. caliche, natural — white or slightly off-white; flaky, layered appearance, often 

with a discolored rind 
2. caliche, cultxiral ~ powdery appearance; caliche worked into spaces between 

grains 
3. carbon ~ black or dark gray; may be from burning or ground to use for decoration 
4. clay ~ various colors; make sure the suspected cultural clay residue is not simply 

soil which remains from inadequate washing 
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5. organic ~ derived from organic materials so usually decay away before 
archaeological recovery 

6. pigment ~ various colors, hematite (red) conmionly used for decoration; cultural 
pigment residue may appear in two forms depending on tool use (when pigment 
being ground, directionality should be evident on the used surface and the 
pigment is concentrated atop grains; when pigment is mixed with water, it will 
cover the grains and extend into the interstices); make sture any discoloration on 
the stone is not natural pigmentation (natural pigmentation has feathery 
appearance and may be restricted to individual grains or the matrix aroimd grains) 

7. multiple — more than one type of residue present 
8. other — type of residue distinguishable but not listed 

LENGTH (cra)^=length of entire artifact; to the nearest 0.1 cm 

WIDTH (cm)^=width of entire artifact; to the nearest 0.1 cm 

THICKNESS (cm) (THICK)^=thickness of the entire artifact; to the nearest 0.1 cm 

WEIGHT (grams)=weight of the entire artifact in grams; to the nearest 0.1 g 

USE SURFACE LENGTH (cm) (USEL)^=Iength of the used surface of the artifact; to 
the nearest 0.1 cm 

USE SURFACE WIDTH (cm) (USEW)^=width of the used surface of the artifact; to 
the nearest 0.1 cm 

USE SURFACE DEPTH (cm) (USEDEP)^=depth of the used svirface of the artifect; if 
the used surface is flat, this measurement would be zero; to the nearest O.l cm 

INITlALS=initials of the cataloger 

COMMENTS=any conunents by the cataloger or any information not covered by the 
codes (such as FSNOs and number of fragments for reconstructable artifacts or notes on 
mano/metate compatibility); short description of miscellaneous or unusual artifacts 
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APPENDIX B: SOURCES FOR QUANTITATIVE DATA 

Site Source Location Date #of 
Artifacts 

Mealing 
Complexes 

Beaver Creek Lindsay 1961 S.Utah 1050-1200 12 — 

Coombs Site Lister 1959; Lister, 
etal. 1960, 1961 

N of Colorado 
River 

1075-1275 659 8 

Creeping Dune 
Im'sation Site 

Sharrock, et aL 1961 LFpper Glen 
Canyon 

1100-I200 20? — 

Inscription House Anderson 1969b Tsegi Canyon LPIII 4 — 

Turkey Cave Anderson 1969b Tsegi Canyon LPIII 6 ~ 

AZD;7:I2 Gumemian, et ah 
1972 

Black Mesa PII-EPIU 73 — 

AZD:7:19 Klesert 1978 Black Mesa Late Toreva 92 — 

AZ D:7:220 Powell, et al. 1980 Black Mesa 1050-1150 260 1 
AZ D-J-222 Powell, et al. 1980 Black Mesa 1100-1130/50 31 — 

AZD:7:719 Powell, et al. 1980 Black Mesa 1100-1150 78 1 
AZ D:7:725 fGesert & Powell 

1979 
Black Mesa PII-PIII 167 — 

AZD:7:ll35 Powell, etal. 1980 Black Mesa 1050-1130/50 3 — 

AZD:9:1 Ward 1976 Black Mesa 1050-1150 38 1 
AZD:9:2 Ward 1976 Black Mesa A.D. 500-700 23 — 

AZD:10:1 Ward 1976 Black Mesa BM III 30 — 

Dot Kiish Village 
AZD:10;16 Ambler & Andrews 

1981 
Klethia Valley 1240-1260 61 1? 

AZD:1I:2 Giunerman 1970 Black Mesa LPII-EPIII 33 1? 
AZD;11:3 Gumerman 1970 Black Mesa LPII-EPIII 171 2 
AZD;ll:8 Giunerman 1970 Black Mesa LPII-EPIII 6 — 

AZD:Il:ll Gumerman 1970 Black Mesa 1050-1150 57 1 
AZD:ll:12 Gumerman, et al. 

1972 
Black Mesa PII-EPIII 97 I 

AZD:ll:l4 Gumerman, et al. 
1972 

Black Mesa PII-EPIU 35 2 

AZD:11:20 Gumerman, et aL 
1972 

Black Mesa PII-EPIII 16 — 

AZD: 11:23 Gumerman, et al. 
1972 

Black Mesa PII-EPIII 106 I 

AZD: 11:275 Klesert 1978 Black Mesa Late Toreva 7+ — 

AZD:11:425 Powell, et al. 1980 Black Mesa 1100-1130/50 39 — 

AZD: 11:426 Powell, et al. 1980 Black Mesa 1050-1130/50 22 — 

AZD: 11:879 Klesert 1978 Black Mesa Toreva 3+ — 

AZD:I3:I Ward 1976 Black Mesa BMIII 7 — 

AZ D:13:4 Ward 1976 Black Mesa BM II? 3 — 

AZ 1:3:1 Ward 1976 Black Mesa 950-1165 9 1 
LHV72 Haas & Creamer Long House 1240-1280 121 1 
Brown Star Site 1993 Valley 
LHV73 Haas & Creamer Long House 1240-1280 298 1 
Potential Site 1993 Valley 
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NA2161 Turner 1960 Kayenta area PIII 1 — 

NA25I5? 
Betatakin 

Judd 1930; 
Anderson 1969b 

Tsegi Canyon LPIII 80 3 

NA 2519 
Kiet Siel 

Turner 1960; 
Anderson 1969b 

Tsegi Canyon PI-LPIIl 116 2 

NA 2630 Turner 1960 Kayenta area PHI 3 — 

NA269! 
Wild Horse Alcove 

Long 1965, 1966 Lower Glen 
Canyon 

LPII 5 — 

NA3108 Turner 1960 Kayenta area PHI 1 — 

NA 3467 Turner 1960 Kayenta area PIII I 
NA 3572 Turner 1960 Kayenta area PII 1 — 

NA 3732 
Forbidding Canyon 

Adams, etal. 1961 Lower Glen 
Canyon 

PII or PIII 7 — 

NA 3736 
Notched Axe Alcove 

Long 1965, 1966 Lower Glen 
Canyon 

BMII or PIII 4 — 

NA 3740 Long 1965, 1966 Lower Glen 
Canyon 

PII-III S — 

NA 4075 
Guardian Pueblo 

Lindsay, et al. 1968 Segazlin Mesa LPIII 95 I 

NA5815 
Upper Desha Pueblo 

Lindsay, et al. 1968 SEUtah PII-PIII 113 5 

NA6426 Long 1965, 1966 Lower Glen 
Canyon 

1050-1150 48 --

NA6444 Adams, etal. 1961 Lower Glen 
Canyon 

PII or PIII 8^- — 

NA6445 Adams, etaL 1961 Lower Glen 
Canyon 

PII or PIII 1 — 

NA6450 Adams, et al. 1961 Lower Glen 
Canyon 

PII or PIII 1 —• 

NA6456 Adams, et al. 1961 Lower Glen 
Canyon 

PII or PIII 5 

NA6470 
Pecked Step House 

Long 1966 Lower Glen 
Canyon 

1150-1225 4 — 

NA6493 Adams, etaL 1961 Lower Glen 
Canyon 

PII or PIII 2 

NA7I36 
Oak Bar Shelter 

Long 1965, 1966 Lower Glen 
Canyon 

LPIII 9 — 

NA7142 
Oak Canyon Alcove 

Long 1965, 1966 Lower Glen 
Canyon 

1200s 5 — 

NA 7376 
Catfish Terrace 

Long 1965, 1966 Lower Glen 
Canyon 

1150-1225 3 — 

NA 7455A Ambler, et al. 1964 Cummings Mesa — 45 — 

NA 7456A Ambler, etal. 1964 Cummings Mesa 1200-1225 15 — 

NA 7472 Ambler, etaL 1964 Cummings Mesa 1150-1225 52 — 

NA 7485 Ambler, et al. 1964 Cummings Mesa 1200-1225 6 — 

NA 7486 Ambler. etaL 1964 Cummings Mesa 1225 16 — 

NA 7498 
Surprise Pueblo 

Ambler, etaL 1964 Cummings Mesa 1200-1225 191 2 

NA 7508 
Trail Shelter 

Long 1965, 1966 Lower Glen 
Canyon 

Late 1100s 28 — 
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NA7519A Lindsay, et al. 1968 Segazlin Mesa LPin 202 3 
Tcamahia Pueblo 
NA7519B Lindsay, et al. 1968 Segazlin Mesa LFill 33 1 
NA 7520B Lindsay, et al. 1968 Segazlin Mesa LPIII 42 5 
NA 7520C Lindsay, et al. 1968 Segazlin Mesa LPIII 19 1 

NA 7544 Lindsay, et al. 1968 SEUtah PII-PIII 27 -

Cactus Rock Pueblo 
NA 7548 Lindsay, et al. 1968 SEUtah Pn-PIII 13 — 

NA 7549 Lindsay, et al. 1968 SEUtah PII-PIII 3 -

NA 7561 Lindsay, et al. 1968 SEUtah PII-PIII 15 1 
NA7713 Stein 1984 Paiute Mesa 1240- 754 13 
Pottery Pueblo 1290/1300 
NA7719 Hobler 1964 Paiute Mesa I070/80-Iate 382 5 
Neskahi Village 1200s 
NA 7827 Lindsay, et al. 1968 SEUtah PII-PIII 18 1 
NA 7828 Lindsay, et al. 1968 SEUtah PII-PIII 5 — 

NA 7902 Ambler, et al. 1964 Cummings Mesa PII-PIII 6 — 

NA7961 Ambler, etal. 1964 Cunimings Mesa BMIII, PII- 17 — 

PIII 
NA8163 Ambler & Olson Klethia Valley BMIII, LPII- 150 1 

1977; Swarthoutet LPIII 
al. 1986 

NA8164 Ambler & Olson (Clethia Valley — 6 — 

1977 
NA8166 Ambler & Olson Klethia Valley — 5 1 

1977 
NA8168 Ambler &Olson Klethia Valley — 5 1 

1977 
NA8171 Ambler & Olson Klethla Valley EPIII 11 — 

1977; Swarthoutet 
al. 1986 

NA8173 Ambler & Olson Klethia Valley — 5 — 

1977 
NA 9457 Anderson 1980 — 1200 3 — 

NA 11,024 Swarthout et al. Klethia Valley? EPni 204? 1 
1986 

NA 11,032 Swarthout et al. Klethia Valley? MPIII-LPIII I 1 
1986 

NA 11.034 Swarthout et al. Klethia Valley? EPIII? 6 — 

1986 
NA 11,047 Swarthout et al. Klethia Valley? LPIII 175+ — 

Thief Site 1986 
NA 11,059 Swarthout et al. Klethia Valley? PI-LPIII 6 1 

1986 
NA 11,079 Swarthout et al. Klethia Valley? EPIII 12 — 

1986 
NA 11,095 Swarthout et al. Klethia Valley? LPIII 5 1 

1986 
NA 11,103 Swarthout et al. Klethia Valley? LPIII 4+ — 

1986 
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RB55I Beals etal. 1945 Black Mesa MFII 21 2 
RBS68 Beals etaL 1945 Black Mesa EPni-MPlII 17+ — 

RB 1006 Beals et al. 1945 Black Mesa PI-PII 15 — 

UTV:13:16 Geib, etal. 1985 SEUtah 1265-1285 163 — 

•UTV:13:18 Geib, et al. 1985 SEUtah 1265-1280 62 I 
UTV: 13:20 Geib, et al. 1985 SEUtah 1220-1245 44 — 

Various Anderson 1969a Shonto Plateau 1000-1200 98 1 
Various Fewkes 1911 Navajo N.M. — 4 I 
Various Lindsay, et al. 1968 SEUtah BMII-LPIII 66 ! + 

Various Stein 1966 Paiute Mesa 1000s-1200s 94 1+ 
Various Ward 1976 Black Mesa BMU-PIV 20 -
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