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ABS1RACf 

Methods of ceramic chronology building are based on certain assumptions 

concerning the pattern of stylistic change in ceramics. These assumptions are, however, 

not necessarily identical in different methods. Also, the general applicability of the 

assumptions in each method is not endorsed by solid empirical observations of stylistic 

change in ceramics and theoretical considerations concerning processes producing stylistic 

change in ceramics. The inapplicability of assumptions of a method undermines the 

reliability of ceramic chronology created by the method. In order to evaluate the reliability 

of existing ceramic chronologies, (1) theoretical considerations were made concerning 

processes producing stylistic change in ceramics and (2) empirical observations were made 

concerning aspects of stylistic change in ceramics in an well-oontrolled archaeological 

setting, i.e., stylistic change of Tusayan White and Gray Wares in the American Southwest 

between AD. 850 and 1150 where tree-ring dating is available as an independent means 

of temporal control. 

As a result, it was revealed that (1) substantial temporal overlap can be present 

in the manufacture of successive styles of ceramics, (2) continuity criteria of the typological 

method are not necessarily applicable to stylistic change in ceramics even in a continuous 

population, and (3) significantly large time lags can be present in the diffusion of 

manufacturing frequencies of styles even within an area in which the styles are shared. In 

light of these findings, the typological method cannot be accepted as a method of ceramic 

chronology building. Occurrence and frequency seriations are, on the other hand, 

acceptable methods. However, for reliable chronological seriation attention must be paid 
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to potential errors caused by contemporaneous variation of stylistic compositions among 

assemblages due to time lags in diffusion and variation in generational composition of 

individuals who produced assemblages. 
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CHAPTER 1 

ASSUMPTIONS OF CERAMIC CHRONOLOGY 

Introduction 

It goes without saying that regional chronology building is the fundamental 

undertaking in archaeological studies, regardless of research orientation. Not only in 

North American archaeology, but ruso in the archaeology of other parts of the world, it 

is accepted that basic methods and assumptions of chronology building are solidly estab

lished and sound chronological control can be achieved through existing techniques. This 

is evident in the scarcity of research hitherto conducted to reexamine the appropriateness 

of basic assumptions involved in relative chronology building. In contrast, a plethora of 

studies has been carried out regarding the technological refinement of chronological 

seriation (Marquardt 1978) and the more fine-grained temporal control based on the 

existing premises on the pattern of stylistic and nonstylistic change in artifacts (Rowe 

1959; O'Brien 1972; Deutchman 1973; Marquardt 1974; LeBlanc 1975; Klesert 1977; 

Layhe 1977:35-37; Graybill and Doyel 1980; D. Smith 1980; Hantman 1983:164-212; 

Blinman 1984; Ambler 1985; Braun 1985a; Plog and Hantman 1986, 1990; Christenson 

1988). 

Despite general agreement on the methodological soundness of extant chronology 

building, underlying assumptions as to the pattern of stylistic and nonstylistic change, 

which provide the conceptual basis of relative chronology and, as a result, specific 

techniques employed to derive chronological differences, are not necessarily identical in 
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different archaf'..ological research traditions. This difference is crucial, because it suggests 

that the conceptual foundation of chronology building is not so solidly established as 

generally conceived. The soundness of the assumptions involved in chronology building 

has a direct bearing on the accuracy of chronological control and the limitations of 

potential chronological divisions. Hence, it is of pragmatic importance to reexamine the 

validity of assumptions involved in relative chronology building. 

Basic assumptions of regional chronology building held in a particular research 

tradition are usually not well known by the scholars outside the tradition. It is necessary, 

therefore, as a starting point to explicate tacit assumptions of relative chronology building 

held in specific research traditions. In the following sections, current premises of ceramic 

chronology building and their conceptual origins are examined in two archaeological 

research traditions: Anasazi archaeology in the American Southwest and Japanese 

archaeology. These two regional research traditions were selected because of the critical 

differences involved in assumptions employed in relative chronology building. Since 

assumptions as well as techniques of chronology building differ at different time periods, 

and the issue concerned here is the reliability of fine-grained temporal control, only 

aspects of ceramic period chronology are considered in the following. 

Ceramic chronology is built not only with stylistic but also with technofunctional 

change in ceramics. The present study, however, focuses only on stylistic change in 

ceramics because (1) ceramic chronology most often relies on stylistic change in ceramics 

and (2) different patterns and processes need to be considered for stylistic and techno

functional changes in ceramics. Stylistic change here means change in the residual of 

technofunctional variables. 
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Among various issues to be discussed, assumptions as to the following three 

aspects of stylistic change in ceramics are specifically considered: (1) temporal overlap 

in the manufacture of successive styles, (2) continuity in stylistic change, and (3) time lags 

in the diffusion of styles. These aspects were adopted because they pertain directly to the 

accuracy of chronological division and the potential and limitations of chronological 

division based on stylistic change in ceramics. Before discussing these issues, the historical 

development and current conventions of ceramic chronology building in the respective 

research traditions are· outlined. In the discussion of Anasazi archaeology, relevant 

research conducted in the entire Southwest is to be encompassed before the 1930s when 

regional culture divisions including Anasazi were formalized. In the discussion of 

Japanese archaeology, the purview is to be limited to Jomon and Yayoi period 

chronologies after systematic chronology building was initiated in the 1920s. All of the 

years hereafter are AD. 

Development of Ceramic Chronology 
in Anasazi Archaeology 

It is generally accepted that Nels C. Nelson's stratigraphic excavations in Pueblo 

San Cristo'bal and adjacent ruins in 1914 and Manuel Gamio's stratigraphic works at 

Atzcapotzalco in 1911 marked the beginning of chronology building in North and South 

America (Willey and Sabloff 1980:83). It is true that Nelson's work triggered the growing 

concern with chronology building in subsequent decades at least in North .America. 

However, this does not mean that there "was a general lack of concern with cultural 

change on a lesser scale than from one major cultural stage to the next, as from the 

Palaeolithic to the Advanced Stone Age, or from the Neolithic to the Bronze Age" 

(Trigger 1980:664) in North American archaeology before 1914. In the Southwest, not 
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a few scholars postulated "micro" change in various aspects of prehistoric Pueblo Indian 

cultures, including ceramics, based on evolutionary directionality, stratification of remains, 

differential state of preservation of ruins, native legend, etc., years before the appearance 

of Nelson's achievement (Bandelier 1883:104; Holmes 1886:303-304, 359; Cushing 1886, 

1896:349,363; Mindeleff 1891:116, 157, 158, 169-171, 178, 180, 183,226; Prudden 1897; 

Pepper 1902:3-7, 9-14; Hough 1903; Hewett 1904:658; Fewkes 1910:33; see also Willey 

and Sabloff 1980:87). Under such a research backdrop of Southwestern archaeology, the 

significance of Nelson's work lies not in introducing a time dimension into static 

prehistoric research, but in revealing the potential utility of stylistic change in ceramics 

as a reliable means of chronological control. 

A series of ceramic chronologies started to appear immediately after Nelson's 

achievement, either instigated by or independent of Nelson's work (Kroeber 1916a, -b; 

Spier 1917, 1919a, -b; Kidder and Kidder 1917, Morris 1917, 1919, Colton 1918). How

ever, region-specific chronology building did not become a major concern of Southwestern 

archaeologists until the end of the 19205. This relatively limited concern with regional 

chronology building was partly because of the widespread assumption then held that the 

prehistoric Southwest was a single cultural entity and the trajectory of cultural 

development was similar throughout the Southwest (Nelson 1919; see also Wissler 

1923:59-61). The initiation of systematic regional chronology building had to await the 

rise of research interest in regional diversity of developmental trajectories within the 

Southwest. 

The Pecos Classification propounded in the first Pecos Conference held in 1927 

made an unintentional contribution to the shift of this research paradigm. The Pecos 

Classification is the synthesis of cultural development, which was considered to be 
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applicable all over the Southwest. Diagnostic cultural and physical traits including some 

aspects of ceramics were defined for respective developmental stages (Basket Maker II, 

m, Pueblo I through V) (Kidder 1927). In spite of the original intention of the Pecos 

Classification as a regional synthesis of cultural development, it ironically provided a stan

dard scale to measure regional diversity of cultural developments within the Southwest. 

The difficulty in applying Pecos stages over the Southwest at large soon became apparent 

(McGregor 1932:15; Gladwin and Gladwin 1934:9; Roberts 1935; Kluck-hohn 1939). 

With such realizations, systematic attempts to build r.egional ceramic chronologies were 

initiated. 

The 1930s witnessed the formation of current conventions of ceramic chronology 

building. Standard ceramic taxonomy and systematics were first proposed in 1930. The 

classification and description of pottery types based on the system were first published in 

1932 (Hargrave 1932). Since the first system was designed simply for classificatory 

consistency of ceramics, the taxonomy and systematics were revised in 1937 to be more 

suited to regional chronology building (Colton and Hargrave 1937; for contemporaneous 

reactions to Colton and Hargrave's work, see Reiter 1938; Judd 1940:430; Rinaldo and 

Martin 1941). Except for some areas, e.g., Rio Grande basin, this revised classification 

system (Ware-Series-Type) has been accepted with the later addition of the Variety as a 

minimal classificatory entity (Wheat et al. 1958). 

The term "series" represents a chronological succession of phylogenetic ally related 

pottery types in a particular geographic area. Ware was defined as a group of series that 

shares certain technological characteristics. Since some wares consist of only one series, 

ware and series are often synonymous. Series and wares are delineated by tecbnological 

attributes of pottery, e.g., paint, slip, paste color, temper or wall thinning technique. 
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Common stylistic configurations in painted designs and surface manipulation often 

crosscut different series or wares (Wasley 1959; J. Wilson 1976). Such a ceramic taxonomy 

became possible because of the peculiar characteristics of Anasazi and Mogollon ceramics, 

i.e., distinctive technological features were localized through time. 

Systematic delineation of regional cultural entities was first attempted by the 

Gladwins (Gladwin and Gladwin 1934). Later, Colton (1939) incorporated his ware-series 

system into the Gladwins' scheme and redefined regional culture units: the branch (the 

minimal culture unit) was delineated by the area in which a single ware or two (if utility 

and nonutility wares are separated) predominated. Colton's system has widely been 

accepted with later modifications. Colton (1942:34) overtly considered the branch to be 

a prehistoric Indian tribe. 

Concurrent with the development of regional chronology building, tree-ring 

dating became available in 1929 to date prehistoric ruins and associated ceramics (A E. 

Douglass 1929; Haury 1931). As the number of tree··ring dates increased, it soon became 

customary to provide pottery types with an absolute time range, i.e., the beginning and 

ending dates, and sometimes abundance period, of pottery types (Colton and Hargrave 

1937; McGregor 1938). That the time span as well as the relative chronological rela

tionships between pottery types can be known on an absolute time scale is a unique 

aspect of the Anasazi ceramic chronology. Despite the availability of tree-ring dates, 

ceramic chronology remained an important means of achieving temporal control, since the 

number of sites that yield a sufficient number of tree-ring dates is limited. 

Once systematic chronology building was initiated, the work proceeded quickly. 

Most of the current pottery types in major Anasazi areas had already been defined by the 

end of the 1930s. In Arizona, this was largely aocomplished by Colton and Hargrave 
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(Hargrave 1932; Colton and Hargrave 1937) and in New Mexico by Mera (1931, 1932, 

1933, 1934a, 1935; Mera and Stallings 1931). The post-1930 period saw the refinement 

of these chronologies, i.e., reappraisal of definition and time range of existing pottery 

types and additions of pottery types based on new discoveries (Colton 1941, 1952, 1955a, 

-b, 1956, 1958; Research Center of the Museum of Northern Arizona 1962, 1963; 

Breternitz 1963, 1966; Laboratory of Anthropology 1966; Breternitz et al. 1974; Forsyth 

1977; Windes 1977, 1984). 

Until the middle 1970s, the minimal unit of chronological division was the ceramic 

group (or ceramic complex), which is the association of pottery types defined on a pre

sence-absence basis. Frequency seriation has sometimes been conducted to seriate a 

series of provenience units in a small area (e.g., Beals et al. 1945:18-19; K. Anderson 

1969: Figure 21). However, no attempt has been made to define fine-grained chronologi

cal units on the frequency basis. Ceramic groups were formulated in a branch or in the 

smaller area within a branch in which intensive investigations were conducted. Con

ventional pottery types have been formulated virtually for classificatory convenience 

rather than for chronological significance (Hargrave 1974). 

After the middle of the 1970s, however, attempts to achieve more fine-grained 

temporal resolution than possible with conventional ceramic groups have been made by 

some scholars in response to their research needs to monitor short term cultural or 

demographic change, or to isolate absolutely contemporaneous interacting populations. 

In these attempts at microseriation, two alternative techniques have been employed. One 

is frequency seriation utilizing conventional pottery types (Layhe 1977:35-37; Ambler 

1985; Christenson 1988). The other is that of utilizing allegedly more time-sensitive 

attributes than those adopted to define conventional pottery types (Deutchman 1973; 
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Klesert 1977; Hantman 1983:164-212; Blinman 1984; Plog and Hantman 1986, 1990). 

Some of th~e undertakings are absolute seriation (Braun 1985a) in which the calendrical 

date of each ceramic assemblage is extrapolated, with or without a certain error margin, 

through regression of tree-ring dated assemblages. In spite of such attempts, ceramic 

chronology based on conventional ceramic groups is still prevalent in the majority of 

studies conducted in current Anasazi archaeology. 

Temporal Overlap in the Manufacture 
of Successive Style[ 

In current Anasazi archaeology, it is generally accepted that the presence of 

temporal overlap in the manufacture of successive pottery types in a stem of a stylistic 

continuum is normal and that varying lengths of overlap were the case. Such a view is 

evident in the absolute time ranges generally given to pottery types in a series of a ware 

(Table 1), while a series often includes some types branched off from a stem of a stylistic 

continuum. It should be noted that the presence of temporal overlap was not generally 

accepted from the inception of ceramic chronology building. Rather, it is a recent 

product after the increased availability of tree-ring determinations. 

Before many tree-ring dates were available, there were two different views with 

respect to temporal overlap in the manufacture of successive styles. One was the same 

as today's. The other was that temporal overlap was always so small that it can be 

virtually ignored. In the former stand, associations of pottery types in deposits were 

straightforwardly interpreted as a result of the presence of temporal overlap between 

successive types because the preconception of no temporal overlap in the manufacture 

of successive types was absent. In the latter view, however, the preconception of 
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Table 1. Time ranges given to selected types in Tusayan White Ware (Kayenta 
Series) and Tusayan Gray Ware (Tsegi Series). - After Breternitz (1966). 

Type 

Tusayan White Ware 

Kana-a Black-on-white 

Black Mesa Black-on-white 

Sosi Black-on-white 

Dogoszhi Black-on-white 

Flagstaff Black-on-white 

Tusayan Gray Ware 

Lino Gray 

Kana-a Gray 

Coconino Gray 

Medicine Gray 

Tusayan Corrugated 

Moenkopi Corrugated 

Time Range (AD.) 

725- 950 

875-1130 

1075-1200 

1085-1200 

1085/1100-1275 

575/ 600- 875 

760-965 

890-1060 

890-1060 

950-1300 

1075-1285/1300 
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punctuational replacement of pottery types outweighed empirical observations of pottery 

type associations in deposits. Coexistence of successive potteIY types was not simply inter

preted to indicate contemporaneous manufacture of these types. Instead, earlier types 

were interpreted to be heirloOIns or mixtures from earlier components. 

The assumption of no temporal overlap in the manufacture of successive styles 

was unequivocally held by the Gladwins. Based mainly on stratigraphic observations in 

a rubbish mound at the Grewe site (Schiffer 1982:303), the Gladwins proposed a three 

period chronology of Hohokam Red-on-buff pottery with no temporal overlap in the Gila 

Basin (Gladwin and Gladwin 1929). Because no sherd counts by stratum in the mound 

were provided (Gladwin 1928), actual associations of pottery types in each level are 

unknown. Nonetheless, associations of sherds in different periods would have been 

interpreted as mixtures, since the Gladwins (1929:71) remarked that rubbish mounds are 

"invariably disturbed by rats and badgers." Whether the Gladwins conceptually 

differentiated contemporaneity in manufacture from that of use in creating ceramic 

sequence is not unambiguous. At least until the revision of the Snaketown chronology 

in 1948 (Gladwin 1948), the Gladwins considered instantaneous replacement of pottery 

types to be the norm (Gladwin and Gladwin 1931:38, 42, 1934, 1935:18-19, 21). That 

Mera also held the same view is likely in light of his assignment of absolute time ranges 

to Glaze paint types (Mera 1940:5) and his synthetic chart of ceramic sequences in the 

Rio Grande Basin and other areas (Mera 1934b, 1935). Since Mera's chronological works 

were based largely on surface collected materials, it is certain that Mera conducted 

frequency or occurrence seriations and interpreted the coexistence of successive types in 

a site as a result of heirloom curation. 
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Although Nelson first held the assumption of no temporal overlap in the manu-

facture of successive styles, he later changed his view. After ordering pottery types based 

on stratigraphic observations in the Pueblo San Cristo'bal, Nelson (1916:179) presented 

ceramic periods of the Tano district in which a one-to-one correspondence between pot-

tery types and time periods was postulated. Although stratigraphic overlap of pottery 

types was substantial in the refuse deposit, Nelson did not interpret those associations as 

simply representing contemporaneity of pottery types. Thus, Type I continued to be 

present in low frequencies into the uppermost stratum (Level 1) after reaching p. peak ill 

Level 8. Nelson (1916:166) interpreted the occurrence of Type I in Levels 1 through 4 

to be a result of heirloom cura~ion or redeposition of earlier pieces. 

In surface reconnaissance in Chaco Canyon in 1915, Nelson (1920:385-386) 

collected different styles of potsherds without paying attention to their frequency at each 

site because he then conceived of a one-to-one correspondence between pottery style and 

time period. However, in 1920, Nelson (1920:387) noted that future frequency seriation 

of design elements would produce a relative chronological ordering of Chaco ruins. This 

conversion of the view on temporal overlap in the manufacture of successive styles was 

possibly an outcome of the influence of the frequency seriations achieved by Kroeber and 

Spier between 1915 and 1919 (Nelson 1920:385). 

That Kroeber conceived of a certain period of temporal overlap is evident in the 

fact that he delineated five chronological periods based on the result of his frequency 

seriation without any post hoc adjustments regarding association of successive pottery 

types in each site (Kroeber 1916a, -b). The same straightforward periodization of the 

result of frequency seriation was also done by Spier (1917). Moreover, Spier (1931:279) 
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later remarked that Nelson's proposition of heirlooms or redeposition in the strata of 

Pueblo San Cristooal was neither necessary nor substantiated. 

In his stratigraphic excavation in Hawikuh conducted in 1923, Hodge (1966, 

originally 1923) seems to have recognized substantial temporal overlap between pottery 

types based on associations of pottery in successive levels. While Hodge (1920:56) 

conceptually distinguished contemporaneity in manufacture from use, he did not apply this 

distinction in creating his ceramic chronology. Based on stratigraphic observations at 

refuse deposits of Pueblo Grande and La Ciudad, E. Schmidt (1928) also considered the 

overlap between Lower Salt Red-on-yellow and Central Gila Polychrome. However, E. 

Schmidt (1928:285) somehow surmised that the duration of overlap between these two 

pottery types was short. 

Morris and Kidder occupied an intermediate position between these two stands 

concerning temporal overlap. In an article published in 1917, Morris (1917:25, 28) 

proposed plain--neckbanded-corrugated transitions in utility ware and recognized the 

coexistence of plain and neckbanded pottery for a certain period based on stratigraphic 

associations of these types. Also, Morris (1927:135, 198) elsewhere envisioned the 

overlap between the end of the unfired pottery tradition and the beginning of fired 

pottery based on the coexistence of both types in a room at Ca non del Muerto. 

However, Morris (1919:107, 1921) proposed chronological periods in the San Juan 

drainage on the basis of the one-to-one correspondence between time periods and pottery 

types. It is probable that Morris held the preconceived image of pottery type succession 

with little temporal overlap. Yet, Morris was not totally procrustean in his chronology 

building. 
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The same is true of Kidder because he conceived of both rapid and gradual 

replacement of pottery types in his Pecos chronology. Thus, Kidder considered 

substantial temporal overlap in the transition from Glaze I Red to Yellow and from Glaze 

I Red to Local Glaze I Red (Kidder and Kidder 1917:332, 355; Kidder 1936b:2, 39, 72, 

1936c:608). But Kidder envisioned little temporal overlap in the transitions of the rest 

of the glaze paint types (Glaze I Yellow to Glaze V) (Kidder 1936c:607-610). Kidder did 

not reveal how he determined these temporal overlaps. Yet, it is likely that stratigraphic 

observations played a certain role. Kidder stated in his preliminary report of Pecos 

ceramics that whether the transition from Glaze VI to Modem Painted Ware was rapid 

or gradual could not be determined due to the lack of reliable stratigraphic data (Kidder 

and Kidder 1917:358). Also in his final report on Pecos ceramics, Kidder (1936c:613) 

remarked that temporal overlap between Black-on-white and Local Glaze I Red was 

tentative and should be determined by more careful excavations. 

Despite these statements, Kidder's conception of temporal overlap in Pecos 

ceramics was not based simply on stratigraphic observations. Stratigraphically, Glaze paint 

types were not at all neatly segregated in most of the test columns that Kidder presented 

(Kidder and Kidder 1917:342-347). When determining the chronological order of Glaze 

paint types, Kidder interpreted stratigraphic mixtures and reversals of successive types to 

be a result of a slow rate of refuse deposition, and thought that only neatly stratified 

columns represented actual chronological relationships (Kidder and Kidder 1917:352). 

The same logic would have been applied to estimate the magnitude of temporal overlap 

between types. Thus, Kidder possibly held the preconception that rapid replacement of 

pottery types was the norm. However, like Morris, Kidder did not apply this preconcep

tion mechanically. 



31 

Since the handbook of pottery types published by Colton and Hargrave (1937), 

absolute time ranges have been routinely given to pottery types. However, in the early 

stage of dating pottery types, time ranges were more speculation than solid determination, 

because of the prevailing insufficiency of tree-ring dated deposits (Colton and Hargrave 

1937:35). In the Flagstaff area, on which tree-ring determinations were then concen

trated, mainly because of the inappropriate use of tree-ring dates, e.g., no distinction of 

cutting and noncutting dates, inconsistencies often arose between tree-ring dates and the 

sequence of ceramic groups created by seriation. Thus, some tree-ring dates associated 

with earlier ceramic groups are contemporaneous with those of later groups. In order to 

resolve the inconsistencies, post hoc adjustments had to be made as to the associations 

of tree-ring dates (Colton 1946:171,209) or pottery types (Colton 1946:20,249), or as to 

the assumptions on the speed of pottery type spread over the area (Colton 1945:354). 

Regarding the issue of temporal overlap between successive pottery types, Colton 

and Hargrave possibly had different ideas. ill the time ranges of pottery types published 

in 1953, Colton (1953:75-76) gave little or no overlap to a number of successive pottery 

types in various areas. While time ranges given to these types were approximate, it is 

certain that Colton adjusted the beginning and ending dates of each pottery type based 

on the premise that the replacements of pottery types were usually instantaneous. On 

the other hand, Hargrave possibly did not have such a predetermined image as to 

temporal overlap in the replacement of styles. Thus, in his first handbook of pottery 

types in 1932, Hargrave (1932:48) conceived of varying degrees of temporal overlap 

between the pottery types that he believed were successive (Figure 1). Temporal overlaps 

between these pottery types were possibly determined by occurrence seriation, 

stratigraphic observations, some tree-ring dates and speculation. 
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Figure 1. Temporal overlap between successive pottery types conceived by 
Hargrave (1932:Plate vm modified). - Corr.: Corrugated, BIG: Black-oo-gray, B/W: 
Black-oo-white, B/R: Black-oo-red, Poly.: Polychrome, BID: Black-oo-orange, B!Y: 
Black-oo-yellow. 
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Since the beginning of dating pottery types with tree-ring dates, Bretemitz's 

(1963, 1966) appraisal of ceramic dates throughout the entire Southwest has contributed 

greatly to the current paradigm of temporal overlap in the manufacture of successive 

types. In this seminal work, Bretemitz extrapolated time ranges of pottery types by 

compiling tree-ring dates associated with each type without conducting occurrence or 

frequency seriation of ceramic assemblages in each area. Also, no adjustment was made 

for the magnitude of temporal overlap between succ.essive pottery types in respective 

ceramic traditions. As a result, it became evident that varying lengths of temporal overlap 

between successive pottery types were the norm. Because of its comprehensiveness, 

Bretemitz's work is the most oft-cited standard of Southwestern ceramic dates as well as 

the source of the current image concerning temporal overlap in the manufacture of 

successive pottery types. 

Continuity in Stylistic Change 

Continuous stylistic change means either one of the following two relationships 

between successively appeared styles: (1) overlaps of one or more stylistic attnbutes 

between successively appeared styles, i.e., Style I: A + B + C + D + E, Style II: B + 

C + D + E + F, Style ill: C + D + E + F + G, Style IV: D + E + F + G + H, 

where each alphabet represents a stylistic attribute, or (2) progressive and minute shift 

of one or more stylistic attributes in successively appeared styles, i.e., Style I: A + Bl + 

C + D + E l, Style II: A + B2 + C + D + ~, Style ill: A + B3 + C + D + ~, Style 

IV: A + B4 + C + D + E4, where Bl, E l, etc. represent states of stylistic attributes 

(MaImer 1963:27, 259). Discontinuous stylestic change, on the other hand, means the one 
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in which (1) successively appeared styles share no common stylistic attnbutes or (2) states 

of stylistic attnbutes in successively appeared styles are very different. 

In current Anasazi archaeology, as noted, attempts to achieve finer chronological 

division than possible with ceramic groups are usually made by frequency seriation of 

conventional pottery types or specifically selected time-sensitive attnbutes. It is not a 

popular undertaking to achieve finer chronological division by isolating minor stylistic 

differences within an existing type or by filling a stylistic gap between successive types 

based on a newly discovered style. Such an attempt is, however, not completely lacking. 

For instance, Gumerman and others (1972:18) isolated Wepo Black-on-white in Tusayan 

White Ware in order to clarify a transitional phase between preceding and succeeding 

phases in which Kana-a and Black Mesa Black-on-whites predominated respectively. 

Wepo Black-on-white is stylistically intermediate between these two types. Gumerman 

and others did not clearly state that Kana-a-Wepo-Black Mesa Black-on-whites are 

successively appeared types. Nonetheless, in terms of this instance, at least some scholars 

in current Anasazi archaeology may hold the assumption that continuous stylistic change 

is the norm in a continuous population. 

In the past, however, this assumption was widely accepted by Southwestern 

archaeologists. For instance, in his paper on the ceramic chronology in the Tano district, 

Nelson stated: 

Furthermore, when the very considerable quantities of crushed pottery vessels 
obtained during three seasons of excavation have been assembled and put in 
shape for comparative study it should be possible to observe either a series of 
sharp breaks in the symbolism on the pottery, or else a gradual development of 
motifs. Such a study it now seems probable will show that the successive styles of 
ceramics arose the one from the other and that therefore, by inference, we may 
assume a relatively steady and uneventful career for the people inhabiting the 
Tano territory. (Nelson 1916:180) 
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In his frequency seriation in the Zuni valley and plateau, Spier (1917:285, 306-

321) also recognized "progressive stylistic change" within Glaze ware of the late ceramic 

complex and considered that the early and late ceramic complexes there were products 

of two discrete populations partly because there was "no remarkable similarity" between 

these two ceramic complexes. With regard to utility pottery in the San Juan drainage, 

Morris (1917) also observed gradual and .directional shifts in various aspects of these 

vessels, i.e., shape, zone of unobliterated coil, coil width, skillfulness in pottery making. 

Morris (1921) conceived of racial and ethnic unity of the San Juan population through 

time. 

In his Pecos chronology, Kidder (1936a:xx) predicted chronological positions of 

some glaze ware types before observing stratigraphic trends based on the assumption of 

gradual and directional stylistic change. Kidder clearly noted that six types of glaze ware 

isolated at Pecos are "merely useful cross-sections of a constantly changing cultural trait." 

Also, Kidder (1917) specifically traced a trajectory of gradual and directional modification 

of a certain design motif commonly observable in Black-on-white and Biscuit Ware at 

Pecos. Thus, it is apparent that Kidder considered continuous stylistic change to be 

normal in a continuous population. However, Kidder did not assume that radical change 

cannot occur in indigenous stylistic development: 

Again and again in the history of Anasazi ceramics, types appear which are rooted, 
clearly enough, in older work, but which apparently take on, so to speak 
overnight, such marked individuality that it is hard not to be a mutationist, 
attributing the change to the influence of one potter, or at least to a small school 
of potters. And that this can actually occur is proved by the radical changes which 
have been effected in San lldefonso pottery by Julian and Maria Martinez and in 
Hopi ware by Nampeyo. (Kidder 1936c:612) 

Although these scholars held the assumption of continuous stylistic change in a 

continuous population, it should be underscored that they did not use this assumption in 
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building their ceramic chronology. Pottery types in their chronology were intuitively 

isolated, not specifically isolated for chronological division. Also, the chronological 

relationships between types were determined not by the assumption of continuous stylistic 

change but by stratigraphic observations or frequency seriation. 

In contrast to these scholars, Mera possibly created some ceramic sequences 

based only on the assumption of continuous stylistic change. In his descriptions of pottery 

types in the Rio Grande Basin, Mera (1931:4-5, 1933, 1935:23, 1943:10; Mera and 

Stallings 1931:11) not only presented the diagnostic characteristics of a pottery type but 

also frequently mentioned directional changes in stylistic or nonstylistic characteristics 

within a type. It is probable that these fine-grained style sequences were postulated only 

by the above assumption and were not confirmed by independent observations such as 

stratigraphy, seriation or tree-ring dating. It should be noted, however, that except for 

these minor stylistic changes most of the chronological relationships between pottery types 

that Mera isolated were possibly determined by occurrence or frequency seriation. 

Time Lags in the Diffusion of Styles 

In current Anasazi archaeology, tacit assumptions held as to time lags in the 

diffusion of pottery styles are that (1) within a single ceramic tradition, i.e., a series or 

ware area, time lags in. the diffusion of styles were so small that they can be virtually 

ignored and (2) between different ceramic traditions, such lags could be large and cannot 

be ignored. The former assumption is apparent in the generally accepted convention that 

a single time range is given to each pottery type. Breternitz (1963:460-461, 1966:107-108) 

distinguished time ranges of a type in the indigenous area and the outlying area because 

he considered that the occurrence of a type in the outlying area was due to ceramic 
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exchange and the exchange was carried out on a down-the-line basis. Nonetheless, 

Breternitz also conceived of no significant time lags in the diffusion of pottery styles 

through duplication within the indigenous area in which, he considered, pottery was 

locally made. 

The latter assumption can be induced from the fact that different time ranges are 

given to pottery types having the same or similar style in different series or wares. When 

an absolute time range is given to each type, it is usually not attempted that (1) similar 

styles in different series or wares are combined together or (2) time ranges of similar 

styles in different series or wares are inferred from the known time range of a style in a 

series or ware. Breternitz (1966:65-66) noted the difficulty in dating "design styles" which 

crosscut different series and wares because a design style does not necessarily correspond 

to a type in each series or ware. Although this is true in many design styles of painted 

wares, it is not necessacily true in styles of unpainted wares; there are many cases in which 

styles of types in different series or wares are perfectly identical. 

The assumption of rapid diffusion of pottery styles within a ceramic area has been 

accepted from the beginning of ceramic chronology building. Colton explained the 

probable rapid spread of pottery styles by the analogy of the rapid spread of women's 

dress fashions in the contemporary industrial world: 

Styles of pottery in the Southwest in prehistoric times were very like those of 
women's clothing at the present time. When a style is evolved in Paris, in two 
months it has reached Hollywood, and it will be seen in every town from 
Hackensack to Kalamazoo. In another month the girls of Tokyo will adopt it. It 
was the same with pottery styles. From some center, a woman created an 
attractive design on her pottery. This was copied by others, and soon this design 
spread all over northern Arizona. (Colton 1936:2) 
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Although Colton stated here that a style created in a center soon spread all over northern 

Arizona, he did not give automatically the same time range to similar styles in different 

series or wares of northern Arizona (Colton and Hargrave 1937). 

The possibility of significant time lags in the diffusion of styles between different 

ceramic areas appears to have been considered from the beginning of ceramic chronology 

building because of the influence of Clark Wissler's age area concept (Wissler 1923:55-63) 

on early chronologists. In the first synthesis of Southwestern prehistory, Kidder (1962 

originally 1924) likened the entire Southwest to an age area in which the San Juan 

drainage was a culture center throughout prehistoric periods. Kidder (1962: 326-327, 331, 

333,335) considered that from the San Juan Basin various culture traits, including those 

of ceramics, radiated to peripheries because the most specialized and elaborated forms 

of essential culture traits belonged to this area through time. 

Since time lags in diffusion are an integral ingredient of the age area concept, i.e., 

survivals of earlier forms in peripheries, stylistic similarity of pottery between different 

areas could not be utilized in correlating regional ceramic sequences. Cross dating by 

intrusive pots was the only means then available because tree-ring dating was absent 

(Kidder 1962:228, 278, 285-288, 294-296, 314). Based on cross-finds of pottery, Kidder 

(1962:278) actually detected a time lag in the beginning of Glaze paint pottery tradition 

between the Little Colorado and the Rio Grande Basin. Kidder's scheme of the San Juan 

center vs. peripheries based on the age area concept was well known (Kidder 1927:491; 

Roberts 1935:193) and was possibly accepted by many contemporaneous scholars (Roberts 

1937:14, 1939:263; see also Reed 1942:29). The presence of time lags in cultural and 

ceramic development between different regions was soon confirmed more clearly by tree

ring dating (e.g., McGregor 1932:15; Roberts 1939:263; Judd 1940:425). 
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Although the assumption of short time lags in the diffusion of pottery styles has 

generally been accepted without question (an exception: Gumerman and Sutton 1968:18), 

some scholars did not consider this to be always the case. Mera considered the possibility 

of significant time lags involved in the diffusion of styles even within a ceramic tradition: 

Observations made throughout this paper in regard to pottery type must be read 
with allowance for "lags" and time margins. Ceramic styles arise in certain 
portions of an area, and the diffusion time between their rise and their acceptance 
by the area as a whole may be considerable. Thus the beginning of the Biscuits

. either A or B--cannot be thought of as having occurred simultaneously throughout 
the region: a number of years could have elapsed after they were spread from the 
center to the periphery. Close appro:ci.mations of the degree of lag cannot be 
expected until dendro-chronological studies have been made of most of the ruins 
involved, ... (Mera 1934a:16) 

Despite such considerations, Mera did not differ from others in the manner of 

building and using ceramic chronologies except for the fact that he sometimes conceived 

of the possibility of localized leaps in chronological succession of pottery types within a 

ceramic tradition. For instance, in the center of the Biscuit Ware area, Mera recognized 

the gradual stylistic transition from Wiyo Black-on-white to Biscuit A, while in the 

periphery (at Pecos), he surmised a possible lack of intermediate styles between the two 

types (Mera 1934a:9). Similarly, in the southernmost part of the Glaze paint area, Mera 

postulated the San Lazaro-Trenaquel-Puaray Glaze-polychrome transition, while in other 

portions of the area he seems to have envisioned that the stage of Trenaquel Glaze-

polychrome was skipped. Further, only in Pecos Pueblo and adjacent regions did Mera 

posit the Puaray-Pecos-Tiguex Glaze-polychrome transition. Yet, in other parts of the 

Glaze paint area a direct transition from Puaray to Tiguex Glaze-polychrome seems to 

have been conceived (Mera 1933:7-8). 

A corollary of such a regional heterogeneity in stylistic development is differences 

in the beginning and ending dates of a pottery type within a ceramic area. The spatial 
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heterogeneity in developmental trajectories cannot logically be considered without 

accepting the possibility of time lags in the diffusion of styles. Mera possibly conceived 

of localized leaps in pottery type succession based simply on the absence of certain types 

in certain parts of a ceramic area despite intensive surface reconnaisance. 

Development of Ceramic Chronolo~ 
in Japanese Archaeology 

Before the inception of modem archaeological research in Japan, there had been 

various traditions of antiquarianism (Hoffman 1974; Bleed 1986; Barnes 1990:232). 

However, the beginnings of Japanese archaeology are generally placed at Edward S. 

Morse's excavation of a Jomon shell-midden site in 1877. The presence of the Stone Age 

(Jomon periOd) in Japanese prehistory was scientifically substantiated for the first time 

by this excavation (Morse 1879). Yet, for decades after Morse's monumental achieve-

ment, chronology building was not part and parcel of Japanese archaeology. It was not 

until the 1920s to 1930s that systematic chronology building was initiated for the Jomon 

through the Kofun periods. 

Before the beginning of systematic chronology building, it was firmly accepted 

that Japanese prehistory consisted of two successive time periods, the Stone Age and the 

Kofun period. The Stone Age was characterized by shell-middens, stone tools and Jomon 

pottery. The Kofun period was demarcated by the presence of tumuli (kofun), metal 

objects and Iwaibe pottery (currently called Sue pottery). The paradigmatic view held 

then was that the Stone Age was a product of the aboriginal populations that inhabited 

the Japanese archipelago before the incoming of a new race during the Kofun period. 

This kofun builder was considered the direct ancestor of the current Japanese population, 

except for the Ainu. A major reason for the widespread acceptance of this scheme 
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among early Japanese scholars was the credence given to the descriptions in the imperial 

chronicles compiled in the eighth century. It is recorded in these chronicles that 

ancestors of the Imperial House subjugated aboriginal populations and built tumuli as 

their tombs. 

In addition to Jomon and Iwaibe pottery, Yayoi pottery had also been known as 

a discrete variant of prehistoric ceramics since the 18808 (Makita 1896). The intermediate 

nature of Yayoi pottery between J omon and Iwaibe pottery had been pointed out by 

some scholars (Yagi 1906, 1907). Yet, racial and chronological affiliations of Yayoi 

pottery had not solidly been settled until the rise of ceramic chronology in the 19208 (e.g., 

Hasebe 1919a, 1919b:41, 1927:198 originally 1918; Hamada 1918; Matsumoto 1918). 

Although systematic chronology building started in the 19208, this does not mean 

that there was no chronological concern before this time. Chronological interpretations 

had been proposed for some pronounced variants of Jomon pottery based on evolutionary 

speculation or shell species differences in shell-midden sites (Wakabayashi 1889, 1890; 

Yagi and Shimomura 1894). Such interpretations had generally been accepted as 

plausible until Torii, an authoritative figure of Japanese anthropology, alleged tribal 

(synchronic) interpretations of the variants then known in Jomon pottery in the 19208 

(Torii 1923, 1975b:112-119 originally 1924). 

Systematic chronology building was initiated for Jomon pottery in the middle of 

the 1920s (Kono 1924; Yawata 1924, 1928; Yamazaki et aI. 1925; Yamanouchi 1928) and 

Yayoi pottery in the late 1920s (Mizuno and Shimada 1928; Yawata 1928; Morimoto 

1943:120-135 originally 1930). Chronology building for Haji pottery (Kofun to Historic 

periods) began in the late 19308 and in the early 19508 for Sue pottery (Kofun to Historic 

periods). This wholesale beginning of chronology building was triggered by some 
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precursory chronological works that were propounded as an antithesis to the racial or 

tribal interpretations of stylistic variations of ceramics (Hamada 1918, 1920; Matsumoto 

1919b, 1921:52-61). 

In the beginning of systematic chronology building, various techniques were 

employed to create ceramic sequences. In Jomon chronology, coastline regression and 

shell species composition in shell-midden sites were employed in addition to stratigraphic 

observations (Yawata 1927; Oyama 1932; Oyama et al. 1933). In Yayoi chronology, 

where stratification and shell-middens are not ubiquitous, occurrence seriation coupled 

with or without bronze and stone objects was often employed (Morimoto 1943;129 

originally 1930; Naora and Kobayashi 1932; Kobayashi 1933). In the early stage of 

ceramic chronology building, the typological method (Montelius 1899, 1903; MaImer 

1962:47-51,1963:21-30,255-260) did not play an important role. Also, some chronologists 

were overtly skeptical of the reliability of the typological method as a means of 

chronological ordering (Oyama 1930b:5; Oyama et al. 1933:12). However, the role played 

by the typological method in ceramic chronology building gradually grew as chronological 

division became finer. In current Japanese archaeology, the typological method is the 

technical and conceptual underpinning of ceramic chronology building. 

The typological method has been known in American archaeology as similiary 

seriation (Rowe 1961:326; Willey and Sabloff 1980:94), which assumes continuous trans

formation of artifact styles through time. The method also assumes no temporal overlap 

in the manufacture of successive artifact styles (Almgren 1969:1519; MaImer 1962:105). 

One of the earliest applications of the method to Japanese archaeology was made in 

bronze bell chronology in the 1910s under the influence of the bronze drum chronology 

in Indochina (Torii 1975a originally 1913). In the 1920s and 1930s, Hamada introduced 
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the typological method in his introductory archaeology text (Hamada 1922:146-149) and 

in his translation of "Die Methode" by Oscar Montelius (1943 originally 1932). 

The basic framework of the Jomon and Yayoi chronology was established by the 

end of the 1930s. This was largely achieved by Yamanouchi (1937) for the Jomon 

chronology and Kobayashi (1938) for the Yayoi chronology. Since the 1930s, studies have 

concentrated on refining these chronologies. Refining chronologies includes (1) filling 

voids of regional style sequences with new pottery styles based on the assumption that 

stylistic change of pottery in each area were continuous from the beginnings to the ends 

of Jomon and Yoyoi ceramic traditions, (2) subdividing an existing style sequence into 

finer subphases, and (3) examining the appropriateness of style sequences proposed as 

chronological entities. Chronological divisions are considered feasible as far as tangible 

differences in a stylistic continuum can be isolated. As a result, finer and finer 

subdivisions of regional sequences are currently attempted to portray a more fine-grained 

picture of particular culture change, or just to exploit the subdivisible potential of existing 

style sequences based on the belief that finer the chronology, the better. Note that in 

Yayoi chronology the appearances of new shape classes or new pottery making techniques 

are also adopted as criteria to define chronological phases in addition to stylistic changes 

of vessels. 

In Jomon ceramic chronology, an assemblage of vessels simultaneously made in 

a chronological phase is called keishiki in Japanese. The keishiki of Jomon pottery has 

been generally translated as type (Barnes 1986:453; see Kotani 1972 for an exception). 

The meaning of keishiki in items other than ceramics in the Jomon and other periods 

(and the meaning of keishiki in the proper usage of Japanese) is equivalent of type in the 

American sense. However, the meaning of keishiki in Jomon pottery is not equivalent 
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of the meaning of type in American (or European) archaeology; because keishiki is 

defined as an assemblage of vessels simultaneously made in a chronological phase, 

keishiki can include stylistically (and technologically) very different vessels or vessels that 

share no distinctive characteristics, e.g., heavily decorated (seisei) and only lightly 

decorated or undecorated vessels (sosei doki). In terms of the proper usage of the 

Japanese language, the way of using the term keishiki in Jomon ceramic chronology is 

apparently inappropriate. An assemblage of vessels simultaneously made in a chronologi

cal phase (assuming that such a concept is necessary) should be called doki fukugo (a 

ceramic complex), simply fukugo (a complex) (Kotani 1972), or keishiki fukugo (a type 

complex) in which keishiki should refer to only vessels sharing distinctive characteristics. 

In Yayoi ceramic chronology, an assemblage of vessels simultaneously made in 

a chronological phase is called yoshiki, which has been translated as style (Barnes 

1986:453). Although different terms have been employed, yoshiki in Yayoi ceramic 

chronology and keishiki in Jomon ceramic chronology are conceptually identical. In other 

contexts than Yayoi ceramic chronology, i.e., in the proper usage of the Japanese 

language, the meaning of the term yoshiki is similar to that of style in English. 

Although both keishiki and yoshiki represent an assemblage of vessels 

simultaneously made in a chronological phase, styles or manufacturing techniques of pots 

in each vessel class of a ceramic tradition do not necessarily change simultaneously. Also, 

they do not always change simultaneously with appearances of new vessel shape classes. 

As a result, stylistic or technological characteristics of pottery in some vessel classes of 

successive keishiki or yoshiki can be identical, i.e., the same styles of pottery can be 

classified as constituents of different keishiki or yoshiki (Inoue 1983:67-68). 
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Thus, in Japanese ceramic chronology (typology), stylistically very different 

pottery can be classified as the same type (keishiki) or the same style (yosbiki) if they are 

regarded as simultaneously made in a phase. Also, stylistically identical pottery can be 

classified as different types (keishiki) or different styles (yoshiki) if they are regarded as 

made in different phases. This is possibly the most esoteric aspect of Japanese ceramic 

chronology for scholars accustomed to the terminology and concepts of ceramic 

chronology in American or European archaeology (e.g., Fawcett 1985) and even for 

Japanese scholars and nonscholars accustomed to the proper usage of Japanese terms, 

keishiki and yoshiki. All these confusion originate in the inappropriate use of the terms, 

keishiki and yoshiki, in Japanese ceramic chronology. 

The first nationwide synthesis of regional ceramic traditions were made by 

Yamanouchi (1937) for Jomon pottery and by Kobayashi (1938) for Yayoi pottery. In 

these syntheses, regional ceramic traditions were delineated in accordance with existing 

administrative districts, not with observed similarity and difference of contemporaneous 

keishiki or yoshiki between contiguous areas. As a result, similar or identical styles of 

vessels in neighboring districts were classified as belonging to different ceramic traditions 

and called by different designata of keishiki or yoshiki. 

The reason that existing administrative districts were employed in delineating 

regional ceramic traditions is because these scholars possibly regarded contemporaneous 

variation of pottery styles as continuous with no clearcut boundaries (like a product of 

spatial drift). This was a natural consequence because (1) ceramic chronology building 

in Japanese archaeology began as an antithesis to the racial or tribal interpretations of 

ceramic variations and the racial and ethnic continuity from the Jomon to the present 

Japanese (generally regarded as a single racial and ethnic entity except for the Ainu) was 
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a conceptual underpinning in the ceramic chronology building and (2) the precise 

distributional information of styles was then not available due to the immaturity in 

regional archaeological research. 

Owing to the accumulation of archaeological data thereafter, it is today apparent 

that the conception of vague boundaries between style areas is not always true. 

Nonetheless, the first divisions of regional ceramic traditions have been adopted in 

subsequent chronological studies with no systematic attempts to delineate discrete style 

areas. Leaving larger frameworks intact, further divisions of existing regional traditions 

have been made in some areas in some periods. While distinct designata are not given, 

the presence of minor local variation within some kefuhiki or yoshiki is also recognized 

(e.g., Suzuki 1969:270-273; Tsude 1974, 1983). 

Upon the general recognition that clearcut boundaries can be delineated at least 

in some styles in some periods, major regional ceramic traditions, i.e., keishiki or yoshiki 

areas, have vaguely been conceived as representing local populations bearing a certain 

solidarity within a broader unity of Jomon and Yayoi populations (M. Takahashi 1958; 

Mukosaka 1958; Okamoto 1959; Horlkoshi 1973). Some scholars consider keishiki or 

yoshiki areas or their subdivisions to represent marriage zones (Tsude 1974; Taniguchi 

1986). Yet, keishiki or yoshiki areas have rarely been construed overtly as discrete ethnic 

or tribal units (exceptions: Yamanouchi 1969:87-88; Kondo 1983:109). This is apparently 

for the same reason as noted above; ceramic chronology originally arose as an antithesis 

to racial and ethnic interpretations of ceramic variations and the racial and ethnic 

continuity from the Jomon to the present Japanese (except for the Ainu) as a single racial 

and ethnic entity has been explicitly or implicitly presumed. 
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In accordance with the assumption of the typological method, it is considered in 

current Japanese archaeology that there should have been no temporal overlap in the 

manufacture of successive styles. Hence, occurrence or frequency seriation are not 

conducted to generate chronological divisions (see Bleed 1973 for an exception), while 

occurrence seriation is sometimes utilized to substantiate the chronological validity of a 

style series created by a typological analysis (e.g., Morii 1982; Tasaki 1985). As in early 

Southwestern archaeology, the coexistence of chronologically different styles in a deposit 

is interpreted as an outcome of the prolonged use of earlier styles, or as a result of 

depositional or postdepositional mixture. 

Despite the general convention of a one-to-one correspondence between pottery 

styles and chronological phases, one exception to this rule is traditionally accepted: in the 

Jomon-Yayoi transition in northern Kyushu, where the earliest Yayoi pottery is 

considered to have appeared, the association of the Yusu (or Yusu II) type with the 

Itazuke I style has been accepted as contemporaneous. The Yusu type is regarded as the 

latest manifestation of the Jomon pottery tradition in the area and the Itazuke I style is 

regarded as the earliest Yayoi pottery in Japan (Mori and Okazaki 1961; Mori 1966:38; 

Oda 1983:36). The reason for this exception is because of the implicitly or explicity held 

view that the Yayoi cultural tradition was created by the merging of the external 

(continental) cultural tradition and the native Jomon tradition. 

It is not easy to know precisely how temporal overlap in stylistic change of 

ceramics was conceived before the typological method held sway. However, there 

certainly was no conceptual distinction between the manufacture and use periods of 
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pottery, let alone a concern with the formation processes of ceramic deposits. As a result, 

stratigraphic association of different styles was possibly accepted at face value as 

representing chronological contemporaneity of those styles and a certain period of 

temporal overlap in the manufacture of successive styles had presumably been considered 

as feasible and normal. For instance, Yagi and Shimomura (1894:282) postulated that the 

Omori type and the Okadaira type in Jomon pottery coexisted in a transitional period. 

It should be noted, however, that they considered the association of both types in a site 

to be a result of the importation of one or the other type of pottery, rather than 

simultaneous manufacture of both pottery types at the same site (for a similar interpreta

tion of the coexistence of other successive types of Yayoi pottery in a deposit, see 

Nakayama 1932:25). 

Hamada (1918:36-39) squarely construed stratigraphic associations oUomon (the 

Genshi Jomon variant in his typology) and Yayoi pottery, and of Yayoi and Iwaibe 

pottery, to represent the time periods during which both kinds of pottery were 

manufactured and utilized in a site. Note that Hamada insisted on racial continuity from 

Genshi Jomon to Iwaibe populations via Yayoi. Elsewhere, Hamada (1920:46) also 

envisioned a certain time period during which chronologically successive variants ofYayoi 

pottery coexisted on the basis of stratigraphic associations of both variants in a deposit 

As noted, Hamada was one of the earliest scholars who introduced the Montelian 

typological method to Japanese archaeology. Yet, Hamada did not personally apply one 

of the fundamental assumptions of the typological method to his own chronological 

studies. 

Although it was not elaborated in the text, Matsumoto (1919b:29, 40) certainly 

conceived of unimodal curves for the popularity shifts of ceramic attributes based on the 
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observations in his pioneering stratigraphic excavations. As a result, the six ceramic 

phases from the Jomon through Kofun periods presented by Matsumoto in 1919 were not 

temporally consecutive. These style phases represented time periods during which the 

popularity of each style reached a peak. It was tacitly assumed that between respective 

style phases there were transitional phases during which earlier and later styles were 

manufactured and utilized in parallel. Note that Matsumoto differed from Nelson with 

regard to temporal overlap in the manufacture of successive styles, although Matsumoto's 

chronological works were possibly inspired by Nelson's article in 1916. 

In the beginning of systematic chronology building in the 1920s, a unified view 

as to temporal overlap between successiye _pottery styles was not necessarily held by 

chronologists. Yawata (1928:60) regarded the presence of temporal overlap between 

pottery classes as normal in his Jomon and Yayoi ceramic chronologies in the Chubu 

district, the inland central Japan. Yawata created his chronologies based mainly on 

typological analysis of ceramic decoration, i.e., the assumption of continuous stylistic 

change, while he mentioned that stratigraphic observations then known in other areas 

were also taken into consideration. However, in his chronology in 1934, Yawata (1978:90, 

92-93 originally 1934) explicitly assumed no temporal overlap in the manufacture of 

successive styles and interpreted the coexistence of those styles in some sites as a result 

of long-term or multiple occupations of the same locus. 

After the slight confusion in the beginning, the assumption of no temporal 

overlap between successive styles has somehow been accepted as the paradigm in the 

subsequent ceramic chronology building. Sometimes, the possibility of temporal overlap 

between particular styles has been claimed by some scholars based on the coexistence of 

those styles in deposits (e.g., Serizawa 1968:206; Ishino 1979:22-24; Morioka 1982; Barnes 
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1986:456). Yet, overt skepticism concerning the general applicability of the basic assump-

tion had rarely been offered. Lately, however, Okamura and Yoshioka (1981) argued that 

a gradual popularity shift rather than an instantaneous replacement of successive styles 

was generally the case. Their argument was based on a monotonic frequency shift of 

Jomon pottery attributes observed between artifact concentrations within a site, which 

presumably were deposited successively. Ohyi (1982a, -b) also proposed a more explicit 

question regarding the general applicability of the assumption. However, these arguments 

exerted no influence upon ceramic chronology building in current Japanese archaeology. 

Continuity in Stylistic Change 

In current Japanese archaeology in which the typological method is accepted as 

the conceptual and technological basis of ceramic chronology building, continuous stylistic 

change in a continuous population is regarded as axiomatic. The assumption is manifested 

in subdividing a style phase into finer subphases or interpolating a new style phase into 

a chronolgoical (stylistic) void based on the assumption of continuous stylistic change. It 

should be noted, however, that stylistic succession postulated by the assumption alone is 

usually not adopted as sufficiently reliable. It is generally considered that sytlistic 

sequences created by the typological method need to be confirmed by independent 

evidence. The segregated occurrence of a style in one or more proveniences is usually 

employed to vindicate a hypothetical stylistic succession because stratigraphic observations 

or reliable chronometric dating is usually not available. As noted, occurrence seriation 

is also sometimes employed to substantiate hypothetical style sequences. 

The assumption of continuous stylistic change in a continuous population had 

possibly been popular among Japanese archaeologists even before the overt acceptance 
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of the typological method. Thus, one of the major reasons Jomon populations were 

regarded as a separate race from Kofun populations was certainly because of the apparent 

hiatus observable between Jomon and Iwaibe pottery (e.g., K. Takahashi 1917:15 

originally 1913). In the renowned controversy concerning the racial and ethnic affiliations 

of the aboriginal Jomon population, Tsuboi (1903:249-250) argued against alleged racial 

continuity between the Jomon and the current Ainu, because, among others, there were 

marked differences in the cultural manifestations of these two populations, and because 

. there was an absence of transitional manifestations bridging the two. Wakabayashi 

(1889:504) interpreted the Kamegaoka type pottery recovered from northern Japan as a 

younger manifestation of the Jomon pottery tradition based on its remarkable craftsman

ship. Wakabayashi certainly held the tacit assumption that gradual improvement of pottery 

making through time was the norm. 

Matsumoto (1919b) asserted the validity of his ceramic chronology based largely 

on the assumption of continuous transformation of ceramic decoration. Matsumoto 

posited the assumption on an ovelt analogy with biological evolutionism. As noted, 

possibly inspired by Nelson's article, Matsumoto (1919a, -b, -d) had conducted a series of 

stratigraphic excavations from 1917 before he propounded the ceramic chronology. By 

his own and others' excavations, some of the chronological order of his ceramic sequences 

had been stratigraphically verified. However, in order to oppose the existing proposition 

that Jomon, Yayoi, and Iwaibe pottery (and their variants) were products of separate 

races, gradualism and directionality in stylistic change of pottery were emphasized more 

in his chronology than stratigraphic verifications. 

Matsumoto's pioneering undertakings instigated systematic chronology building, 

especially for loman pottery. Yet, the methods and assumptions adopted by Matsumoto 
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were not directly adopted by subsequent chronologists. The only idea that was inherited 

was the independent stylistic change of decorations executed in different portions of a 

vessel (Matsumoto 1919c). This idea was later formalized by Yamanouchi (1964:157-158) 

as "Monyotai Keitoron" (the genealogy of dec.orated zones) and became the crux of 

typo chronological analysis of Jomon pottery. 

Time Lags in the Diffusion of Styles 

In current Japanese archaeology, as similar to Anasazi ceramic chronology, it is 

assumed that time lags in the diffusion of styles within a ceramic tradition were so small 

as to be negligible. However, with respect to time lags in the diffusion of styles across 

different ceramic traditions, in contrast with Anasazi ceramic chronology, it is generally 

assumed that they were also negligibly small. Based on this assumption, correlation of 

regional ceramic sequences is achieved based on stylistic similarity between pottery in 

different ceramic traditions as well as cross-dating using intrusive pottery. Note that 

pottery styles in different ceramic traditions are often very similar or identical because, 

as noted, regional ceramic traditions were initially delineated in accordance with 

administrative districts. 

It is not clear how the issue of time lags in the diffusion of styles over 

populations was generally considered before the inception of systematic regional chronol

ogy building and synthesis. Nonetheless, at least Matsumoto seems to have considered 

the possible time lags in the appearance of a style between different areas within the 

Japanese archipelago. Matsumoto (1919b:37) noted that the same stylistic change 

occurred earlier in the west and later in the northeast because (1) some decorative motifs 

observable in prehistoric pottery are still employed among the Ainu and other northern 
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people and (2) regional heterogeneity in the rate of cultural evolution is the norm. Note 

that Matsumoto conceived of time lags in the appearance of the same style between 

different areas based on the evolutionist paradigm, not on the diffusionist rationale, i.e., 

he possibly considered that the same style was independently invented in each area (each 

potter ?) based on the psychic unity of man, not that it was produced as a result of 

diffusion from a center. 

With regard to the diffusion of styles across different ceramic traditions, the 

assumption of no time !ags was not necessarily ar.cepted by all of the chronologists in the 

beginning of systematic chronology building. For instance, Oyama (1929:11, 1930a:6-7; 

Oyama et aI. 1933:23) considered the possibility of large time lags in the diffusion of styles 

over different ceramic traditions in the Jomon period. Oyama (1929:11) also postulated 

survivals of Jomon culture into later periods in peripheral areas on the basis of con

jecture, not on the age area concept. 

Morimoto (1943:34 originally 1935) also conceived of 50 to 100 year time lags in 

the acceptance of the Ongagawa style pottery between northern Kyushu and the Chugoku 

district to the east. The Ongagawa style was then considered to be the earliest manifesta

tion of the Yayoi pottery tradition in northern Kyushu. The magnitdue of time lags was 

estimated on the basis of Chineses coins associated with ceramics. Similarly, Morimoto 

(1943:35) postulated some 100 years of time lag in the spread of the earliest Yayoi style 

from one ceramic tradition to another in other districts simply on the basis of conjecture. 

As a result, Morimoto eventually envisaged a substantial time lag in the beginning of the 

Yayoi pottery tradition between the earliest and the latest districts. 

In the early stage of systematic chronology building, the idea that considerable 

time lags can occur in diffusion was prevalent among the scholars who were critical of, 
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or not directly engaged in, ceramic chronology building. The origins of this conception 

lay mainly in conjecture, not in the age area concept. Their proposition was applied 

especially to the issue of the Jomon-Yayoi transition (see Barnes 1990:935-937). An 

appreciable time lag was postulated for the beginning of the Yayoi pottery tradition 

between the eastern and western portions of the archipelago by a number of scholars 

(Nakaya 1934; Hamada 1935; Kita 1936). 

In contrast to these propositions, the scholars engaged in ceramic chronology 

building claimed much smaller time lags in the Jomon-Yayoi transition between different 

areas based on cross-finds then available and stylistic similarity of pottery in different 

areas (Yamanouchi 1936a, -b). As the fallacy of substantial time lags postulated by 

antichronologists soon became unequivocal in terms of various archaeological observa

tions, the assumption of no time lags in the diffusion of styles between different ceramic 

traditions became the paradigm in the subsequent chronology building of Japanese 

archaeology. 

Discussion 

In current Anasazi archaeology, the presence of temporal overlap in the 

manufacture of successive styles is generally accepted because credence is given to time 

ranges of pottery types determined by tree-ring dating. However, before the increased 

availability of tree-ring determinations quite a few scholars assumed that the absence of 

temporal overlap in the manufacture of successive styles was the norm. The origin of the 

assumption among most of these scholars is indeterminate. Kidder studied Egyptian 

archaeology from George A Reisner at Harvard (Wauchope 1965:151; Woodbury 

1973:20-21). Like W. M. Flinders Petrie (1899:298, 1901:7, 1972:150-151 originally 1904), 
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Reisner (1910:315-316, 332-333) conceived of temporal overlap in the manufacture of 

successive artifact styles (including those of ceramics) and unimodal frequency shifts of 

styles through time based on the empirical observations of artifact styles in grave lots. 

However, Kidder did not follow either Reisner's or Petrie's conceptions as to the 

temporal overlap in the manufacture of successive styles. 

On the other hand, Nelson might have adopted the assumption from the 

Scandinavian typological method. It is certain that Nelson's stratigraphic excavations 

originated in Uhle's excavation of a California shell-midden (Uhle 1907; Nelson 1909, 

1910). However, Nelson possibly had not realized the importance of chronology building 

and the value that stratigraphic excavations have for it until his direct exposure to 

European archaeology while traveling there in the early 19108 (Nelson 1915; Woodbury 

1960:98; J. Mason 1966:393). Nelson (1922), a Danish immigrant, later wrote an obituary 

of Oscar Montelius, a proponent of the Scandinavian typological method. It is probable 

that when NeLc;on created the ceramic chronology in the Tano district, he was well aware 

of the typological method and/or the convention of Scandinavian metal age chronologies. 

The Scandinavian typological method was first descnbed by Hans Hildebrand in 

the 1860s (Graslund 1974:167) and disseminated chiefly by Oscar Montelius thereafter 

(Montelius 1899, 1903). Before the typological method was established, the assumption 

of no temporal overlap in the manufacture of successive forms was not prevalent in 

European archaeology. Scholars who created and accepted the Three Age System well 

recognized the temporal overlap in the manufacture and use of stone, copper, bronze and 

iron tools based on empirical observations of artifact combinations in closed finds 

(Thomsen 1836:58, 60-61; Worsaae 1843:22, 46; Lubbock 1865:3, 62; see also Graslund 

1981:46-48; Street-Jensen 1985:35). Ironically, one of the strong reasons to oppose the 
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Three Age System was also empirical observations that tools made of different raw 

materials occur together in closed finds (Fergusson 1872:10-14; Bohner 1981). 

The assumption of no temporal overlap in the manufacture of successive styles 

is a prerequisite for the typological method as a means of chronology building. However, 

the assumption was not an ideological construct, but possibly a generalization of empirical 

observations of closed finds in the Scandinavian metal age. For instance, Montelius 

(1885) conceived of a one-to-one correspondence between many artifact types and time 

peliods in his Scandinavian Bronze Age chronology. This chronology was built not by the 

typological method but by the find-combination method, i.e., occurrence seriation of 

closed finds (Graslund 1974:182, 184). Needless to say, occurrence seriation was feasible 

because of the presence of mixed finds that contain artifact types of consecutive periods. 

However, in the Scandinavian Bronze Age many artifact types occurred only in pure finds 

containing artifact types only of the same period. Based on this observation, Montelius 

possibly assumed that no temporal overlap in the manufacture of successive artifact styles 

was the norm. 

It should be noted, however, that Montelius did not apply the assumption of one

to-one correspondence between styles and periods to all artifacts. Montelius interpreted 

artifact types which did not frequently appear in mixed finds as belonging to a single 

period. However, artifact types that frequently occurred in mixed finds were assigned to 

two consecutive periods (Montelius 1885:295; s€"£ also Graslund 1974:181-183). 

Montelius (1870-1873:174-175) naturally recognized the presence of temporal overlap in 

the manufacture of stone, bronze and iron tools based on the observations of the frequent 

associations of these artifacts in closed finds (Almgren 1969:1519). 
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In current Japanese archaeology, the assumption of no temporal overlap in the 

manufacture of successive styles is firmly accepted. The assumption was possibly 

introduced from the Scandinavian typological method. Before the acceptance of the 

method, scholars recognized the presence of temporal overlap in the manufacture of 

successive styles based possibly on straightforward interpretations of the coexistence of 

successive styles in deposits. 

In current Anasazi archaeology, it is not known if the assumption of continuous 

stylistic change in a continuous population is generally accepted. However, the 

assumption was widely accepted among scholars at the beginning of ceramic chronology 

building. It is probable that the assumption held by most of these scholars was rooted in 

the nineteenth century evolutionist paradigm. As an antithesis to discontinuous 

appearance of new species postulated in creationist thinking (Fabian 1983:13), the 

evolutionists assumed that one form grows out of earlier forms through successive 

transformations (Morgan 1877:v-vi, 3; Tylor 1881:20). The assumption of continuous 

transformations held by the evolutionists is most clearly manifested in evolutionary 

trajectories postulated for material objects (Lane-Fox Pitt-Rivers 1906a originally 1874, 

1906b originally 1875, 1906c originally 1868, 1906d originally 1869; Balfour 1893, 1906; 

Haddon 1895:308-318; see also Steadman 1979:74-102). 

While the assumption held by most of the early Southwestern archaeologists 

possibly originated in the evolutionist paradigm, at least Nelson might have adopted the 

assumption from the Scandinavian typological method. Scholars do not agree on the role 

played by Darwinism in the genesis of the typological method (Aberg 1929; Graslund 

1974:207-216; Hagberg 1976:110; Narr 1978:23). It is suggested that coinage chronology 

in numismatics (Graslund 1974:205-206; cf. Aberg 1929:508) and/or Indo-European 
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historical linguistics (Almgren 1969:1519) also played a certain part in the genesis of the 

typological method. Be that as it may, the assumption of continuous change in the 

typological method was also not an ideological construct. Rather, it was a generalization 

of empirical observations of find combination chronology of archaeological objects and 

documented changes in modem material culture (Montelius 1899, 1903; Graslund 

1974:167-168). It seems that the applicability of evolutionary change to artifact styles was 

at first recognized by Bror Emil Hildebrand, then the Royal Antiquary of the National 

Historical Museum in Sweden, of whom Hans Hildebrand and Oscar Montelius were 

assistants (Almgren 1965-1966:20-26 originally 1958). 

In Japanese archaeology, the assumption of continuous stylistic change has played 

an important role in ceramic chronology building because the typological method has been 

accepted as a vital means of ceramic chronology building. However, the assumption per 

~ was possibly held by -many scholars even before the acceptance of the typological 

method. This was apparently an outcome of the influence of contemporaneous biological 

and/or cultural evolutionism. The scholars who played a leading role in the development 

of prehistoric archaeology in the last quarter of the nineteenth century were affiliated 

with the department of anthropology, Tokyo University, and had intellectual backgrounds 

in contemporaneous evolutionary anthropology (Terada 1975). As noted, Matsumoto, the 

zoologist and the geologist, explicitly stated that his assumption of continuous stylistic 

change in ceramics was based on the analogy of biological evolutionism. However, 

Matsumoto was also possibly keeping culture evolutionism in mind because he briefly 

refered to the psychic unity of man in his article on ceramic chronology (Matsumoto 

1919b). 
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In both Anasazi and Japanese archaeology, past and present, time lags in the 

diffusion of styles within a ceramic tradition have been usually assumed to be ~ priori 

negligible. This uniformity is understandable because the assumption is a prerequisite for 

ceramic chronology building based on stylistic change. If the possibility of large time lags 

in the diffusion of styles is accepted, the reliability of chronological divisions based on 

sharing of the same style is severely undermined. In addition to such a practical necessity, 

a widely held view that a style zone (or its subdivision) should represent a certain group 

entity and members of the group should share cel1ain sociocultural characteristics 

(including pottery styles) is, though evidently circular reasoning, also possibly responsible 

for the unquestionable acceptance of the assumption of no time lags in the diffusion of 

styles at least within a ceramic area; the presence of time lags temporarily undermines the 

assumption of a group as a homogeneous entity. 

In Anasazi archaeology, the possibility of large time Jags has been traditionally 

taken into consideration in the diffusion of styles across different ceramic traditions. This 

is because of the acceptance of the age area concept among the early Southwestern 

archaeologists. Needless to say, North American archaeology has developed under close 

ties with American Indian ethnology (Willey and Sabloff 1980). The age area concept 

was, though there were pro and con among contemporaneous ethnologists (Freed and 

Freed 1983:815-816), one of the most up-to-date theories in American ethnology of the 

19308 in which systematic attempts to build regional ceramic chronology were initiated in 

Southwestern archaeology (see Mera and Stallings 1931:11 and Hawley 1936 for other 

instances of the influence of the age area concept on ceramic chronology building). 

In Japanese archaeology, on the other hand, the age area concept was not 

adopted by the early chronologists because Japanese archaeology was and is not closely 



60 

connected with cultural anthropology. The possibility of large time lags in the diffusion 

of styles was, therefore, postulated by antichronologists to undermine the validity of 

ceramic chronology based mainly on mere conjecture. As the fallacy of the possible large 

time lag in the beginning of Yayoi pottery tradition postulated by antichronologists 

became evident, the assumption of short time lags in the interregional diffusion of styles 

in general became prevalent in Japanese archaeology. It is probable that the tacit 

assumption that the prehistoric Japanese was a monolithic entity as an ancestral 

population of the monolithic contemporary Japanese also contributed to the unquestion

able acceptance of no time lags in the diffusion of pottery styles over the Japanese 

archipelago among subsequent generations of ceramic chronologists. 

Because ceramic chronology in Anasazi archaeology is generally not created by 

the assumptions of no temporal overlap in the manufacture of successive styles and 

continuous stylistic change in a continuous population, the general applicability of these 

assumptions is not relevant to Anasazi ceramic chronology. However, whether the 

assumptions are valid is an essential issue not only in Japanese archaeology but also in 

archaeology of other areas in which the typological method is accepted as a means of 

chronology building, e.g., England (A Anderson 1984:57-58), Soviet (Gorodzov 1933), 

China (Yu 1989), Korea (Lee 1983:133-139; Choi 1984:1-11). 

The assumption of no temporal overlap in the manufacture of successive styles 

held in Japanese ceramic chronology conflicts with observations of stylistic change in 

Anasazi ceramics. If time ranges given to each type by Breternitz (1966) are correct, it 

is unlikely that temporal overlap between successive styles in Anasazi ceramics was a 

result of heirloom curation (see Table 1). However, in Breternitz's work (1) the 

beginning and ending dates of each type are not always solidly determined by cutting 
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dates, (2) whether a percentage of a type in the earliest or latest assemblage is small is 

unknown, (3) the association between tree-ring dates and pottery in each site is not 

carefully evaluated, and (4) the replicability of pottery type identification between sites 

is not checked. Also, many tree-ring dates used in Breternitz's work were revised by the 

Laboratory of Tree-Ring Research, Tucson, Arizona, after he completed the work (e.g., 

Robinson et al. 1975). As a result, in order to solidly determine if the assumption is 

applicable, the accuracy of time ranges of successive pottery types needs to be 

reexamined. 

The assumption of continuous stylistic change was originally induced from 

observations of find combination chronologies and modem material culture in Europe; 

Since the method was proposed, the validity of many style sequences created by the 

method has been verified by independent evidence. There are, however, also many cases 

that the validation is not appropriate and, as a result, the chronological validity of type 

series is questionable. It is, therefore, necesary to reexamine the applicability of the 

assumption in well-controlled settings. 

The assumption of no time lags in the diffusion of styles in a ceramic tradition 

is accepted not only in Anasazi and Japanese archaeology but also possibly in the 

archaeology of all areas in the world in which ceramic chronology is built. Therefore, the 

general applicability of the assumption is of vital importance. As noted, however, the 

assumption is virtually an ideological construct, not a generalization of empirical 

observations. Hence, it is also necessary to reexamine the applicability of the assumption 

in well controlled settings. 

For these reasons, the validity of the above three assumptions was tested by 

observing stylistic change of prehistoric ceramics in a northern part of the American 
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Southwest. In the northern Southwest, due to the availability of tree-ring dating as an 

indepel.ldent means of temporal control, the pattern of stylistic change in ceramics can be 

precisely reconstructed with the fewest assumptions, which is not feasible in most of the 

other areas in the world. Out of many ceramic traditions in the northern Southwest, 

stylistic change of Tusayan White Ware (Kayenta Series) and Tusayan Gray Ware (Tsegi 

Series) in northern Black Mesa and the Flagstaff area, northern Arizona, from 850 to 

1150 was specifically observed here (hereafter Tusayan White Ware means Kayenta Series 

of the ware and Tusayan Gray Ware means Tsegi Series of the ware unless it is specified). 

These wares, areas and time period were selected because (1) there are many 

excavated sites of the period in each area, (2) many sites in each area yielded tree-ring 

dates, (3) many sites in the Flagstaff area are covered with Sunset Crater ash layer (whose 

eruption date is known), and (4) Tusayan White and Gray Wares are commonly 

distributed in the period in these two areas. Although the northern Southwest is noted 

for the availability of tree-ring dating, the number of localities iil which many excavated 

sites yielded tree-ring dates is very few. Northern Black Mesa and the Flagstaff area are 

those few localities which can meet these two conditions in the northern Southwest. The 

former area was extensively investigated by the Black Mesa Archaeological Project, a 

salvage program associated with open air coal mining, from 1968 to 1983 (Gumerman 

1984). The latter area was intensively investigated by the Museum of Northern Arizona 

in the 1930s mainly for the purpose of ceramic chronology building (Colton 1946). 

Before testing the applicability of the assumptions, processes producing collective 

stylistic similarity and collective stylistic change in ceramics are considered in the next 

chapter. Whether a pottery style spread through duplication of a style or importation of 

finished pottery is essential for the issue of time lags in the diffusion of styles. Hence, the 
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production mode of Tusayan White and Gray Wares is examined in Chapter 3. Because 

most of the vessels in the wares recovered in the Flagstaff area were possibly imported 

from the lower Little Colorado River Basin, background information of regional 

populations in northern Black Mesa, the Flagstaff area, and the lower Little Colorado 

River Basin is provided in Chapter 4. The applicability of the above assumptions to 

stylistic change of Tusayan White and Gray Wares is tested in Chapter 5. Potential and 

limitations of existing techniques of ceramic chronology building are discussed in Chapter 

6 based on the results of the testing. 



CHAPTER 2 

PROCESSES PRODUCING STYLISTIC 
SIMll.ARITY At'll) STYLISTIC CHANGE 

Introduction 
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It goes without saying that ceramic chronology is based on two intrinsic processes 

of stylistic behavior: (1) a common style is shared among individuals for a certain period 

of time and (2) a shared style changes through time. To establish a method to achieve 

accurate chronological control based on stylistic change of ceramics, correct understanding 

of these two processes is a prerequisite. Archaeologists have offered various propositions 

for explaining the processes that produce stylistic similarity and stylistic change. Those 

propositions are critically evaluated and new theories of stylistic similarity and stylistic 

change are proposed in this chapter. 

Processes Producing Stvlistic Similaritv 

Social Interaction Theory 

The first explicit theory to explain stylistic similarity put forward in North 

American archaeology is the so-called "social interaction theOly" (S. Plog 1983:126). The 

theory assumes that stylistic similarity is proportional to the intensity of interaction 

between individuals (Flannery 1976:251; S. Plog 1976:255, 1978a:145, 1980a:2, 1983:126; 

Voss 1980:91; Graves 1981:282-283; Hodd~r 1982a:8; J. Hill 1985:363-364; Shanks and 

Tilley 1987:141). It is generally believed that a series of ceramic sociology studies 

conducted in the late 19505 to early 19705 (Longacre 1964, 1970; Deetz 1965; Leone 
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1968a, -b; Whallon 1968; J. Hill 1970; Tuggle 1970) was based on this assumption. It 

should be noted, however, that some of those studies were not based explicitly on this 

premise. 

For instance, it is not certain if Deetz (1965) conceived of the proportional 

relationships between interaction intensity and stylistic similarity in his study of Arikara 

ceramics. Deetz (1965:91-96) recognized that coresidence of potters, i.e., close 

interaction, is essential for maintaining and reinforcing stylistic similarity within an 

uxorilocal residence group. However, Deetz did not refer to stylistic similarities beyond 

matrilocal residence groups. Nor did Deetz discuss mechanisms causing such stylistic 

similarities. It should be underscored that the assumption of a correlation between 

interaction intensity and stylistic similarity is not a requisite to Deetz's study. The same 

is true of J. Hill's (1970) study of ceramics at Broken K Pueblo. 

It is unequivocal that both Deetz and J. Hill were interested in a channel of 

interaction through which pottery style was replicated, not in channels of interaction 

through which different degrees of stylistic similarity were produced (Whallon 1968:224). 

Furthermore, Whallon (1968:227) stated that to measure interaction intensity through 

stylistic patterning was his own idea, not indicated in Deetz's study of Arikara ceramics. 

Thus, at least Deetz's and J. Hill's studies should not be regarded as examples of studies 

based on the social interaction theory. 

Although some scholars completely accept (Muller 1977:24; Redman 1977:44, 

1978:173, 175, 185; Sackett 1977:371, 1982:74, 1986a:267, 269,270,274; Davis 1981) or 

completely reject (Shanks and Tilley 1987:141) social interaction theory, the majority of 

scholars today probably take a middle-of-the-road position, believing that some aspects 

of style can be affected by interaction intensity, while other aspects are influenced by 



66 

otherfactors (Friedrich 1970; Washburn 1977:390,1978:103-105; Voss 1980:105-106,112-

113; Graves 1981:310-312; Hodder 1982a:68; S. Plog 1983:131; Arnold 1984; DeBoer 

1984:554-562; Hayden and Cannon 1984:326; Wiessner 1984:216-217, 229-230; Kintigh 

1985:38; Washburn and Matson 1985:81-82). Some of these scholars presented no 

empirical evidence in support of social interaction theory despite their belief in the 

applicability of the theory--at least to some aspects of stylistic similarity. On the other 

hand, other scholars presented ethnoarchaeological or ethnographic observations to 

support the social interaction theory. Because the validity of the social interaction theory 

binges primarily on ethnoarchaeological or ethnographic evidence, the appropriateness 

of these observations is evaluated below. 

In her study of Tarascan potters (painters) in Mexico, Friedrich (1970) listed 

three aspects of pottery decoration that reflect intense interaction between potters. 

Friedrich's study is based on the observation that a work group of potters (Alejos family) 

in a village produces a highly similar style of pottery that is different from those produced 

by other potters working in the same village. Potters in this group closely interact with 

each other, while they do not interact with other potters. Whereas Friedrich focused 

mainly on stylistic similarity and distinctiveness of Alejos potters, there is also a certain 

degree of stylistic similarity between potters other than those of the Alejos family in spite 

of the complete lack of interaction between these potters. Since Friedrich did not 

provide detailed information concerning pottery decoration employed by these potters 

(except for design configurations), the degree of uniformity in various aspects of pottery 

style shared by these potters cannot be exactly known. However, that potters lacking 

interaction have a certain degree of stylistic similarity clearly indicates that interaction 
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intensity is not an important factor in determining stylistic similarity among the Tarascan 

potters. 

Roe (1980) contended that residential propinquity is essential for stylistic sim

ilarity in Shipibo textile design in Peru. Roe's conclusion is based on the observation of 

artisans living in a compound (an aggregate of households) in which there is stylistic 

similarity in textile designs between artisans (mother and daughters) of one household 

(Casamira's) and an artisan (a daughter) of another household (lba's). However, Roe 

mentioned that Iba's textile design is substantially different from that employed by her 

daughter as well as artisans in Casamira's household despite Iba's coresidence with her 

daughter and residential propinquity to Casamira's household. According to Roe, the 

reason why Iba's daughter did not duplicate her mother's design and instead borrowed the 

Casamira family's design is that the artistry of the Casamira family's design is highly 

praised by other artisans, while Iba's is not. Roe also mentioned that Shipibo women 

often travel great distances in order to copy textile designs of fine artists. Thus, contrary 

to Roe's conclusion, residential propinquity, i.e., close interaction, is not a determinant 

of stylistic similarity. Rather, aesthetic appeal of a certain style for artisans and/or 

customers appears to be more important in this case. 

Arnold (1984) also identified the stylistic and technological attributes of pottery 

that indicate close interaction between potters in his ethnoarchaeological study in Quinua, 

Peru. However, the attributes that Arnold enumerated are merely common characteristics 

observable in each class of pottery produced in Quinua. Arnold presupposed that potters 

working in a community intensely interact with each other. As shown in Friedrich's study, 

however, it cannot be assumed ~ priori that potters in a community interact equally and 

intensely with each other. In order to substantiate Arnold's interpretations, the data need 



68 

to be provided that intense interaction between potters is present in this community and 

that factors other than interaction intensity, e.g., sharing of a common aesthetic 

preference, are not responsible for stylistic similarity. 

Among the Shipibo-Conibo, rim designs produced by potters of the same com

pound are alike, while those of pottery produced by potters of different compounds are 

dissimilar. DeBoer (1984:560) explained this difference as a consequence of the dif

ference in interaction intensity between potters, i.e., potters in the same compound inter

act more closely and produce more similar style of pottery. However, the validity of this 

interpretation is questionable. DeBoer argued in his 1982 article that the diversity of rim 

design is correlated with the difference in public exposure of pottery, i.e., low public expo

sure pottery has low diversity in rim design, while high public exposure pottery has high 

diversity in rim design (DeBoer and Moore 1982). DeBoer explained this difference as 

a result of a potter's use of rim design as a means to show off uniqueness and fancifulness 

of their compounds to members of other compounds assembled at public events. 

It should be noted that in DeBoer's 1984 article similarity coefficients of rim 

design within and between compounds are mean values of similarities computed by mixing 

together pottery having different degrees of public exposure. For instance, the similarity 

of rim design within a compound was calculated mainly on the basis of pottery having low 

public exposure (three low, one intermediate, and one high public exposure pottery). On 

the other hand, the similarity between different compounds within the same settlement 

was computed mainly by using pottery having high and intermediate public exposures (two 

high, two intermediate, and one low public exposure pottery). As a result, the mean 

values of similarity coefficients within and between compounds cannot be directly 

compared. 
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Nonetheless, in terms of the data provided, it seems true that the similarity of rim 

design within a compound is much higher than that between different compounds within 

a settlement as far as high and intermediate public exposure pottery is concerned. This 

difference, however, is possibly unrelated to the difference in interaction intensity 

because, if DeBoer is correct, rim design of higher public exposure pottery is intentionally 

manipulated to acquire a good reputation for a compound. Also, the similarity of rim 

design of low public exposure pottery between different settlements appears to be lower 

than that within a compound. However, this difference in similarity is not so large. It 

follows, then, that the similarity of rim design of low public exposure pottery between 

compounds within the same settlement is also possibly not so largely different as that 

within a compound. 

Based on another ethnoarchaeological study of the Shipibo-Conibo, Lathrap 

(1983:29-33) reported varying cases in which pottery style was adopted or not adopted 

between potters irrespective of interaction intensity between them: (1) a pottery style 

that potters observed while visiting other potters was often adopted, (2) a highly praised 

style of a genius potter was adopted by many potters mainly because of its aesthetic 

appeal and her magnetic personality, (3) a particular pottery style was persistently 

retained by a potter because of her specific personality, although she had much knowl

edge of other pottery styles, (4) pottery styles adopted by a mother and daughters residing 

in a compound were different, and (5) pottery styles of sisters living in this compound 

were also different, possibly because of the unconscious rivalry between these sisters 

regarding the future leadership of their matrilineal extended family. In terms of these 

observations, even if the stylistic similarity in low public exposure pottery within a 
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compound is slightly higher than that between compounds in a settlement, it cannot be 

construed simply as a result of the difference in interaction intensity. 

Hodder (1982a:68) interpreted the localization of calabash design motifs among 

the Baringo tribes, western Kenya, as an outcome of interaction spheres of women who 

make calabashes, i.e., calabash design motifs are copied within small neighborhoods or 

settlement clusters. However, Hodder did not provide detailed information on interaction 

spheres and interaction intensity of women among these tribes. In accordance with the 

distribution map of design motifs that Hodder (1982a: Figure 37) provided, some motifs 

are certainly localized. However, it does not appear that distributions of these motifs are 

correlated well with boundaries of settlement clusters. 

According to Wiessner (1984:211, 215-217, 229-230), the frequency of certain 

background designs and design structures of San headbands in the Kalahari are 

significantly different between /Xai/xai !Kung and Dobe iKung in the north of her study 

area, while there is no significant difference in the frequency of both major designs, 

background designs, and design structures among Ghazi !Kung, Ghanzi Nharo and Bere 

!XO in the south. Wiessner interpreted this interareal difference between /Xai/xai and 

Dobe as a consequence of more intense interaction between women who make headbands 

within each area than between each area. On the other hand, regarding the reason why 

there is no interareal difference in the south, despite the presence of the same difference 

in interaction intensity within and between each area, Wiessner argued that in the north 

the frequency of headband making is higher than in the south, i.e., the opportunity to 

make headbands together and to compare designs with each other occurs more frequently 

in the north than in the south. According to Wiessner, common associations for certain 

designs are more likely to develop if the frequency of comparison of designs is larger. 
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Note, however, that the difference in headband designs between /Xai/xai and Dobe lies 

in the frequencies, not in the presence-absence, of certain designs. Also, Wiessner 

considered that a difference in interaction intensity does not produce a difference in 

manufacturing frequencies of styles unless absolute interaction intensity reaches a certain 

threshold level. 

In spite of Wiessner's argument, it is not certain whether the interareal 

differences in frequencies of headband designs were actually produced by the difference 

in interaction intensity. In order to substantiate Wiessner's interpretation, it should be 

shown that each woman in an area adopts each design in similar frequencies or at least 

that women who frequently make headbands together use each design in more similar 

frequencies than women who do not or less frequently make headbands together. Also, 

Wiessner's proposition concerning the causal relationship between the frequency of 

comparison of styles and the development of common associations of styles does not 

explain why different women share common manufacturing frequencies of styles. 

Washburn insisted that the structure of style is a good indicator of a population 

within which artisans closely interact based on observations of basket style among 

California Indians (Washburn and Matson 1985:81-82; Washburn 1986). Thus, Hupa, 

Yurok and Karok intensely interact with each other and share common design structures 

in their baskets, while their neighboring tribes, Whilkut, Wintun and Walilaki with whom 

Hupa, Yurok and Karok interact less intensely, adopt different design structures in their 

baskets. Even though Washburn's information on basket style and intertribal interaction 

is correct, it does not suffice to substantiate that the stylistic similarities and differences 

are a result of the difference in interaction intensity. The stylistic similarity between the 

tribes can be a result of the sharing of a common aesthetic preference due to the absence 
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of intertribal opposition. On the other hand, the stylistic difference between the tribes 

can be a consequence of having different aesthetic preferences in response to the 

presence of intertribal opposition. Washburn actually mentioned that Whilkut, Wintun, 

and Walilaki are enemies of Hupa, Yurok, and Karok. 

Washburn (1977:7) also noted the consistent difference in layout structures 

between Zuni and Acoma pottery as supporting evidence of the social interaction theory. 

However, Washburn did not provide the information regarding interaction intensity within 

and between potters of these groups. Needless to say, a consistent difference of pottery 

style between different tribes alone is not sufficient to substantiate the validity of social 

interaction theory (see also Washburn 1989). For instance, in spite of intensive 

interaction, including intermarriage of potters (McGuire 1981:17), the Hopi and the 

Navajo in the nineteenth century had retained substantially different stylistic traditions of 

both painted and unpainted pottery (Brugge 1981:4-12; Wade and McChesney 1981:101-

545; Allen 1984; Hartman and Musial 1987:32-35). 

The Navajo (and possibly Pueblo refugees, too) produced Pueblo-style painted 

pottery (Gobernador Polychrome and related types) from shortly after the Great Pueblo 

Revolt in 1680 to the mid 1700s, while the unpainted pottery tradition of the Navajo was 

kept intact during this period (Keur 1941:46-54; Carlson 1965:51-68; Brugge 1981:13; 

Hartman and Musial 1987:30). After the Pueblo Revolt, potters of the Rio Grande 

Pueblos moved into Navajo territories as refugees and resided with the Navajo for a while 

in the same settlements. However, Brugge (1981:15) considered that the adoption of 

Pueblo style pottery by the Navajo was not a result of the increased interaction between 

the Navajo and the Pueblo Indians, but a consequence of the establishment of a group 

identity between the Navajo and Pueblo refugees in concerted opposition against the 
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Spaniards. Similarly, according to Brugge (1981:15), the divergence of stylistic traditions 

between Navajo and Pueblo painted pottery after the mid-17ODs was a result of the 

growth of intergroup competition between the Navajo and the Pueblos in response to (1) 

the changing relationships with the Spaniards and (2) the increased recognition of 

sociocultural differences between the Navajo and the Pueblos owing to the close 

interaction between these two groups. Note that intense interaction gave rise to stylistic 

differences rather than stylistic similarities in this case. 

Thus, ethnoarchaeological or ethnographic observations do not support or do not 

suffice to support social interaction theory. It should be noted that the proposition of 

social interaction theory per ~ involves some logical difficulties in actually producing 

stylistic similarity among potters. For instance, except for the initial learning of pottery 

making, the proposition cannot explain why a particular potter unilaterally adopts the style 

of another potter and not vice versa. To explain one-way diffusion of style necessarily 

requires other factors than interaction intensity that affect decision making. Furthermore, 

the proposition is based on an unrealistic assumption that the same aspects of style are 

adopted by all the potters with which interaction intensity is the same (J. Hill 1985:380). 

Thus, social interaction theory has empirical and logical shortcomings. 

Instead of the existing term and concepts of style, Sackett (1982, 1985, 1986a, -b) 

proposed a new term, isochrestic variation, which means behavioral conventions shared 

among individuals enculturated in the same social group (ethnicity in Sackett's parlance) 

with no intention to signal group membership or conformity to group norms. Isochrestic 

variation can include every idiomatic behavior peculiar to a social group from artifact 

styles to, for instance, a choice of subsistence economy. The reason why Sackett posited 

such a broad concept is that all of these behavioral conventions are produced by the same 
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process, i.e., intense interaction among members of a group (Sackett 1977:371, 1982:74, 

1986a: 267, 269, 270, 274). In this sense, isochrestic variation can be regarded as a 

version of social interaction theory. Therefore, it is invalid at least as an explanatory 

model of processes producing stylistic similarity in a group. 

However, that social interaction theory is invalid does not mean immediately that 

ceramic sociology studies are also invalid, because the meaning of interaction intensity 

employed in the above ethnoarchaeological or ethnographic studies is not identical to that 

adopted in the ceramic sociology studies. In the ethnoarchaeological studies, interaction 

intensity implied closeness or frequency of contacts between potters (or artisans) in 

general. Also, it was assumed that a stylistic repertory acquired in the initial learning of 

pottery making can be altered as a result of the copying of a style between potters. 

However, such assumptions were held only in a few ceramic sociology studies based on 

social interaction theory, such as Engelbrecht's (1974:62, 1978:145, 151) and, possibly, 

Longacre's (1964:157-158, 167, 1970:27-28). Other archaeological studies adopted 

different meanings of interaction intensity as well as stylistic similarity. 

For instance, the term "interaction intensity" in Whallon's (1968) study of Owasco 

ceramics implied only postmarital residence movements of female potters from their home 

village to the husband's village. Hence, interaction intensity meant the number of potters 

married-in from different villages in each village, not the frequency of contacts between 

potters of different villages on various occasions. Whallon assumed that a female potter 

who married into her husband's village kept making pottery of her home village's style 

without assimilating to the stylistic tradition of the husband's village. Also, it was 

presumed that other potters in the husband's village did not adopt a pottery style 

introduced by potters who married into the village, i.e., a newly introduced style diffused 
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only through the initial learning of pottery making from mother to daughter. Both 

Leone's (1968a, -b) and Tuggle's (1970) studies adopted Whallon's scheme of stylistic 

diffusion. 

Contrasting with these studies, Frankel (1978:157-158, also 1974) assumed in his 

study of Cypriot pottery that female potters brought their home style to the husband's 

village and other potters in the husband's village copied the new style. Whereas Frankel 

did not directly mention it, he certainly considered that the probability that a newly 

introduced style will be duplicated is correlated with the intensity of marriage relation

ships, i.e., the number of female potters married in from a certain village. Hfirdh's 

(1986:5,89,90) study also seems to have employed the same scheme as Frankel's. 

The salient features of these archaeological studies are that postmarital residence 

movement of a potter is regarded as the only channel of stylistic diffusion between villages 

and that the frequency of marriage between villages is correlated with stylistic similarity 

between villages (except for Whallon who was concerned only with stylistic variability of 

pottery in each village). While such assumptions appear to be naive and unrealistic, it is 

not necessarily so. There are some ethnographic observations that indicate that such can 

sometimes be the case. 

According to Newton (1974), the proportion of Kr Tkati women living in 

Pukobye villages in central Brazil is correlated with the proportion of Kr Tkati style 

hammocks in Pukobye villages and vice versa. It is not clearly mentioned how many of 

these women living in different tribe's villages came there through postmarital residence 

movement. However, regardless of how the movement took place, it is certain that 

intertribal residence movement of these women is a primary channel of hammock style 

diffusion between villages. These observations about Kr Tkati and Pukobye hammocks 
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indicate that the assumptions employed in the above archaeological studies are not 

necessarily unrealistic. 

Information Exchange Theory 

A basic tenet of "the information exchange theory" (S. Plog 1983:127) is that 

sharing of a common style among certain individuals symbolically represents the identity 

of these individuals and the distinction of these individuals from others. Fundamental 

differences between the information exchange theory and the social interaction theory are 

that the similarity of style for information exchange is not correlated with interaction 

intensity among individuals and is a result of active manipulations of material traits by 

individuals rather than passive reflection of interaction intensity. 

There are two versions of the information exchange theory; functionalist and 

nonfunctionalist. The functionalist version of the theory is an application of the adapt a

tionist paradigm to stylistic behaviors generally considered to be redundant for social and 

environmental adaptation (e.g., Dunnell 1978:199, 1980:58). It argues that stylistic 

behavior also plays an adaptive role in the operation of a cultural system by regulating 

intergroup relationships. The functionalist version of the information exchange theory 

was posited first by Wobst (1977) and later elaborated by Hodder (1978a, 1979b) and 

Wiessner (1983). A plethora of archaeological studies has been conducted under the 

functionalist paradigm of information exchange theory (Braun 1977, 1985b; S. Plog 

1980b:136-138, 1986f, 1988; Braun and Plog 1982; Graves 1982; Hantman and Plog 1982; 

Hantman 1983; Pollock 1983; Hegmon 1986, 1988; Sampson 1988). 

The nonfunctionalist version of information exchange theory, on the other hand, 

underscores active manipulations of stylistic similarity by individuals for their own benefit, 
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not necessarily for the benefit of the working of a cultural system. This is an application 

of the nonfunctionalist version of social theories (Bourdieu 1977; Giddens 1984) or cogni

tive psychology to stylistic behavior. The nonfunctionalist version of information exchange 

theory was proposed by Hodder (1982a, 1985) and Wiessner (1983, 1984). However, 

archaeological applications of this version of information exchange theory are few to date. 

According to Wobst (1977), styles of material culture are appropriate for 

transmitting simple messages such as group affiliation because of the intrinsic nature of 

material culture. In addition, in terms of the cost-benefit of various communication 

modes available, information exchange through style of material culture is most 

advantageous in communication with the people of intermediate social distance, i.e., 

those who can decode stylistic messages, yet have few opportunities to receive messages. 

Because of these reasons, stylistic communication based on material culture tends to be 

related to social integration and differentiation by making behavior predictable both for 

insiders and related outsiders of a group. 

As a corollary of this proposition, a group-specific style should appear in those 

items that can be potentially seen by members and related nonmembers of a group to 

which stylistic communication is relevant. Different inclusive levels of groups signaled by 

style should be correlated with differences in the visibility of the style. Also, such styles 

develop under circumstances where intergroup competition is intense. Wobst tested the 

validity of these propositions by using ethnographic observations of folkdress style in the 

east European countries. In order to examine the relationships between visibility of style 

and social entities to which style lli relevant, Wobst divided items of folkdress into three 

classes in accordance with their visibility, i.e., from how distant each item can be identified 

and by which category and how many people each item can be seen. As a result of the 
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ethnographic testing, it turned out that group-specific styles associated with the most 

inclusive level of a societal entity appear in items having the highest visibility. On the 

other hand, styles of items having lower visibility are relevant to signal affiliation with 

smaller societal entities. 

Although Wobst considered that his propositions were supported by ethnographic 

observations, it is not necessarily true. Wobst's ethnographic testing was focused mainly 

on the validity of his proposition concerning the relationships between visibility of style 

and inclusiveness of societal entities to which each style is relevant. The validity of the 

causal relationship between intergroup competition and the appearance of style to signal 

group membership was not systematically tested. The fact that a style is utilized to 

identify the group affiliation of its bearers does not necessarily mean that the style and 

its interindividual similarity were created specifically for signaling group membership. 

Even if all of the stylistic similarities and differences were for signaling group 

membership, the validity of the relationship between visibility of style and levels of 

societal entity to which style is relevant is questionable. In order to validate Wobst's 

proposition, it should be shown that contacts between members of the largest social 

groups are mainly limited to seeing each other from afar, or that seeing from afar is much 

more frequent between members of the largest groups than between smaller groups. 

Otherwise, it cannot be accepted that visibility of style measured by identifiable distance 

is as important in stylistic communication as Wobst argued. 

As additional supportive evidence of the information exchange theory, Wobst 

mentioned some cases of historical changes in group-specific style concomitant with 

changing group identity. Thus, in the Montenegrin mountains of Yugoslavia, tribe-specific 

styles of folkdress were supplanted by ethnic styles of different groupings in response to 



79 

the acquisition of power by central states between 1900 and 1945. After the year of 1945, 

this ethnic style headdress was further replaced by partisan caps with the rise of partisan

derived communist administration. Similarly, the Romanian-speaking herding populations 

in southeastern Europe recently abandoned their (ethnic?) headdress and adopted a uni

fied hat of Romanian peasants because of the official recognition of Romanian-speaking 

minorities and their own subsequent identification with the Romanian nation state. 

Since Wobst did not provide detailed information concerning the integration and 

competition of groups in question, the factors responsible for changes in group identity 

and stylistic representation are not known. However, the above instances appear to indi

cate that group identity and its stylistic representations were altered by political manip

ulation rather than by actual changes in intergroup competition and intragroup 

integration. 

Wiessner (1983) distinguished two types of style in her version of the information 

exchange theory, i.e., emblemic style which signals social identity (affiliation with a group 

and/or "agreement with the norms, values, goals or property associated with the group") 

of an individual and assertive style which supports personal identity of an individual. The 

concept of emblemic style is similar to that of Wobst's, while Wiessner's definition of 

social identity is broader than that of Wobst's. On the other hand, the concept of 

assertive style was originally put forward by Wiessner. 

Assertive style can be manifested as idiosyncrasy in style similar to that caused 

by motor habit or motor skill differences (Huse 1976:13; J. Hill 1977:56-57; Muller 1977: 

27; Redman 1977:49). However, the style is different from mere motor habits in that it 

supports one's personal identity. Needless to say, the concept of assertive style is not 

useful if every stylistic behavior is constrained by the conformity demand of a group. It 
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presupposes that such demand operates only in the styles of limited artifacts or in limited 

aspects of an artifact style in a group. Wiessner (1989) argued that the amount of assert

ive style, i.e., freedom of personal expression of identity, is negatively correlated with the 

amount of emblemic style, i.e., constraint on personal expression of identity, in a group. 

According to Wiessner (1983, 1984, 1989), both emblemic and assertive styles are 

based on a universal human cognitive process of social identification via comparison; an 

individual establishes self identity by comparing oneself with others. Self-identity is 

formed by both social and personal identity. Without social identity, self-identity cannot 

be established. However, an individual also strives to differentiate oneself from similar 

others to establish personal identity, i.e., individual uniqueness. Self-identity thus created 

is presented to others through stylistic behavior in order to obtain self-esteem and social 

recognition. Wiessner (1989:59) argued that emblemic style appears under such circum

stances as "fear, intergroup competition, and the need for co-operation to attain social, 

political or economic goals, or imposed political or economic goals, or imposed political 

control." 

As an example of emblemic style, Wiessner presented the case of arrowhead 

styles of the Kalahari San. In San arrowheads, salient stylistic differences are present at 

the language group level. There is no stylistic difference as salient as that between 

language groups on the levels of dialect group, band cluster, or individual band. Because 

no socioeconomic competition is observable between language groups, Wiessner proposed 

an alternative functionalist explanation that the presence of emblemic style in language 

groups is an adaptive response to the environmental stress of the San habitat, i.e., the 

emblemic style is useful in uniting a regional population (each language group) that pools 

subsistence risk. 
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As an alternative to Wiessner's interpretations, Sackett (1985) argued that San 

arrowhead style is more like isochrestic variation than a conscious means to signal group 

affiliation because: (1) Stylistic attributes that differentiate language groups are not the 

same between groups and they appear in utilitarian functional attributes rather than in 

those adjunct to functional attributes. There is no stylistic difference in nonfunctional 

attributes of arrows, e.g., link shaft decoration, between language groups, although it is 

much easier to transmit emblemic information in nonfunctional attributes than in 

functional attributes. (2) The evidence of self-conscious identification at the level of 

language group is weak. Wiessner mentioned that those who reside in the interior of a 

language group have only vague knowledge of other language groups. (3) Messages 

signaled by arrowhead style appear to be very general rather than specific enough to 

differentiate each language group. 

As a reply to Sackett's critique, Wiessner (1985) put forward additional evidence 

to support the claim that arrowhead style is emblemic: (1) San hunters are concerned 

with differences in arrowhead style and their makers, while they are not equally interested 

in stylistic variations in other items. It is unlikely that San hunters would be so interested 

in arrowhead style, if the latter is isochrestic variation. (2) The clear stylistic differences 

between language groups probably developed after the transition from bone points to 

metal points. In addition, the initial stylistic differentiation possibly appeared in farming 

areas in which contacts between different language groups were intense. (3) The range 

of variation in arrowhead style is much smaller than that in other metal objects. 

While arrowhead style might be playing an emblemic role, at least in border 

areas, most of Wiessner's interpretations of arrowhead style are hard to accept. For 

instance, Wiessner assumed that emblemic (or iconological in Sackett's parlance) style 
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attracts great concern from their makers and emphasized the great concern of San 

hunters with arrowhead style in her rebuttal to Sackett. However, the information that 

Wiessner provided in her original article appears to indicate the opposite. Thus, Wiessner 

(1983:262, 265, 269) mentioned that out of 55 !Kung hunters, only nine are "professional 

arrow makers." "These skilled arrow makers were much more enthusiastic than others 

about discussing the details of their craft." "Other hunters readily admitted that they 'just 

made arrows'." 

Also, while the arrows made by a particular hunter during one manufacturing 

episode were stylistically similar, arrows made in different episodes were not. An 

informant did not remember what style of arrows he made in a previous manufacturing 

episode. Most hunters could not precisely identify their own arrowheads or those of their 

exchange partners and hunters of other areas a year after they made their arrowheads. 

All this information gives the impression that most hunters are not interested in 

arrowhead styles. 

In her original article in 1983, Wiessner explained that the stylistic difference in 

arrowheads between language groups is an adaptive response to unite a risk-pooling 

population, i.e., a language group. However, it is not certain whether a language group 

is really a risk-pooling unit. In her 1984 article on San headbands, Wiessner underscored 

the presence of intergroup ties between language groups: 

The Ghanzi !Kung and Nharo in this study visit each other regularly and both 
have some ties with the Xadi G/wi, although weak ones. They have no direct 
contact with the Bere !Xo, but have indirect ties with them via Nharo in the 
Ghanzi farm area and via the Xadi G/wi. The Xadi G/wi move south to !Xo 
areas in times of drought and visit !Xo at Lonetree, where they occasionally 
meet San from Bere. Thus, all San in this study are either directly or indirectly 
associated with one another. (Wiessner 1984:200) 



Relations between adjacent groups in the San hierarchy were in most cases 
good, and at points where the !Kung-Nharo, Nharo-!Xo, and !Xo-G/wi linguistic 
groups meet, there is much interaction and intermarriage, and relations are 
often ones of mutual support. (Wiessner 1984:208-209) 
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It should be noted that Wiessner changed her explanation of the emergence of 

the stylistic difference in arrowheads between her original article in 1983 and her reply 

to Sackett in 1985. In the original argument, the stylistic difference between language 

groups was explained as an adaptive response to environmental stress as noted above. 

However, in her reply to Sackett, Wiessner argued that the stylistic difference appeared 

at first in border areas of language groups as a response to intergroup opposition. If 

Wiessner's historical account on the origin of stylistic divergence in arrowheads is correct, 

it could be that the stylistic difference appeared as a result of intergroup competition. 

However, the intergroup competition does not explain why stylistic innovations that 

occurred in border areas were eventually adopted by all hunters of each language group 

because hunters who live in the interior of a language group are only vaguely aware of 

the existence of other language groups. To strengthen solidarity of a risk-pooling unit by 

sharing the same style as postulated by Wiessner is unlikely because each language group 

does not appear to be a closed risk-pooling unit. 

In her article of 1984, Wiessner presented a case of San headband designs as 

examples of both emblemic and assertive styles. According to Wiessner, aspects of 

headband designs are utilized to signal identity relations between a headband maker and 

her kin in order to strengthen ties with these individuals, i.e., emblemic styles. As a 

result, a common repertory of design elements and structural variants is shared among the 

entire Kalahari San (except for G/wi) regardless of language group boundaries. On the 

other hand, other aspects of headband designs are employed to signal one's individuality 
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in response to a high value put on individual autonomy in San society, i.e., assertive styles. 

This information is expressed in the use of specific design elements in such ways as to 

make most headbands unique. 

Despite Wiessner's detailed argument, however, her explanation of headband 

designs as emblemic and assertive styles is difficult to understand and to accept. First of 

all, Wiessner interpreted the sharing of a common repertory of design elements and 

structural variants in headband designs throughout the San as an outcome of expressing 

identity relations between headband mrucers and her kin. However, this interpretation is 

hard to follow because it is impossible to symbolize and strengthen a tie between specific 

individuals by sharing a common style if unrelated individuals also share the same style. 

Rather than an outcome of information exchange, the widespread distribution of a 

common repertory of design elements and strucural variants of headband designs can be 

explained by a more convincing process. Wiessner mentioned that many San agree with 

the ideal headband design layout, which is linked with their moral aesthetics; "the major 

design should not cover the entire headband, but should wander amid the background like 

'a person who walks softly through the bush back to camp'" (Wiessner 1984:201). The 

sharing of a common aesthetic preference is possibly a major reason the same repertory 

of design elements and structural variants in headbands are distributed over wide areas 

that lack direct contacts and exchange. 

Wiessner argued that other aspects of headband designs are employed to express 

the individuality of their makers. In order to support this interpretation, Wiessner pre

sented a statistical trend that design diversity and complexity of headbands are greater in 

areas in which the frequency of the headband is greater. However, such a trend alone 

does not suffice to substantiate that headband designs are actually employed to express 
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one's uniqueness. Rather than an outcome of information exchange, the stylistic vari-

ability in headband designs is also interpreted by a simpler and more convincing process; 

headband designs are variable simply because they are an outlet for artistic creativity of 

each woman. Every art becomes innovation oriented vis- a.vis replication oriented, if it 

is an outlet for artistic creativity. In style as an outlet for artistic creativity, some aspects 

of a style are naturally different in each production of the style and, as a result, some 

aspects of a style in each individual are necessarily different regardless of whether a group 

to which individuals belong put an emphasis on individuality or homogeneity. 

Hodder proposed the nonfunctionalist version of information exchange theory 

based on his ethnoarchaeological investigations in Africa. Hodder's interpretations of his 

data underwent substantial revisions from the first to the latest studies. Initially, Hodder 

(1977a, -b, 1979a) tried to explain similarity and difference in material traits among the 

Baringo tribes in terms of assimilation demands in groups and subgroups, feeling of envy 

held by one group toward another, interaction intensity between groups, an expression 

of group identit'j, etc. In ensuing articles (Hodder 1978a, 1979b), however, a general 

model based on the functionalist version of the information exchange theory was 

propounded, i.e., sharing a material trait was explained as a means to represent group 

identity, and group boundaries marked by the difference in material traits were considered 

as an outcome of economic competition over scarce resources between groups. 

Soon after writing these articles, however, Hodder (1981a, -b, 1982a, -b, 1985) 

recognized the simplicity and naivete of this model and put forward the nonfunctionalist 

version of the information exchange theory. Hodder's latest view is that material traits 

can be actively manipulated by individuals to comment on, mystify or naturalize existing 

intergroup relationships. Similarity and difference in material traits are not simply a 
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straightforward function of a certain social factor such as intergroup competition. To 

reveal the meaning of similarity and difference in material traits, context specific analysis 

and interpretation are necessaly. 

Hodder's ethnoarchaeological data are highly useful in eliciting insights into 

processes producing stylistic similarity in material traits, because patternings of various 

different material traits were observed in the same or various different settings. However, 

Hodder's interpretations of his data are flawed with a number of serious problems and 

cannot be accepted as valid. 

As a clear example of active manipulation of material symbols, Hodder provided 

a case of spear style among the Baringo tribes. While negligibly small local variations in 

some dimensions of spears are discernible, the spear style among the Baringo tribes is uni

form regardless of tribal distinction. According to Hodder (1982a:67-68), the spear is a 

symbol of virility and the social position of young men (warriors). By disrupting tribal 

boundaries, the uniformity of spear style across the Baringo tribes represents the silent 

resistance and the unity of young men against the elder men's dominance among these 

tribes. 

If Hodder's explanation is correct, there should be an explicit or implicit feeling 

of unity among warriors of different tribes in the Baringo area. Needless to say, warriors 

are supposed to be engaged in raiding and warring between tribes. Despite governmental 

restrictions on intertribal fighting, according to Hodder (1982a:17, 25, 31), raiding or 

warring is still taking place in some border areas among the Baringo tribes. Given such 

circumstances, it is difficult to conceive of the possibility that warriors of different tribes 

share some sense of unity. 
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The uniformity of spear style in the Baringo area can be more simply and con-

vincingly explained by an alternative possibility. Hodder (1982a:68) mentioned that in the 

past young men in the Baringo area used to copy spear style and other decoration of the 

Maasai. Borrowing a spear style of another tribe is also reported among Loikop warriors 

inhabiting the area close to the Baringo district (Larick 1986). Among the Loikop, an 

age cohort of warriorhood adopted the spear style of the Turkana as their age-set specific 

style of spear. A major reason Loikop warriors borrowed the spear style of Turkana war

riors, not of warriors of other neighboring tribes, is that the Turkana are viewed by the 

Loikop as the fiercest and strongest among their neighboring tribes. In this case, it is 

unequivocal that spear style symbolizes bravery or strength in warfare and that the sharing 

of a common spear style is unrelated to signaling an alliance between Loikop and 

Turkana warriors. 

This is possibly also true of the case in the Baringo area. According to Hodder, 

Maasai warriors are widely renowned and feared as raiders and warriors in this area. 

Hodder did not mention the relationship of the present spear style with those in the past. 

Nonetheless, the possibility is high that the reason why the same spear style is adopted 

in each tribe in the present is also because of the borrowing of a spear style of warriors 

who are regarded as the strongest in this area. It follows, then, that the similarity of spear 

style within and between the Baringo tribes is possibly an outcome of the sharing of 

common ideologies among members of these tribes that (1) spear styles are closely 

connected with bravery of its owner, (2) to adopt a spear style of a brave warrior imparts 

the same bravery to its owner, and (3) a certain warrior in a tribe is the most brave or 

warriors of a certain tribe are the most brave. 
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Hodder (1982a:68-69) also explained women's calabash decoration among the 

Baringo tribes as a symbolic expression of women's resistance to the elder men's control. 

The reason for this interpretation is that the distribution of calabash design motifs 

disrupts intertribal distinction as well as intra tribal uniformity, which are apparently 

detrimental to the social ideal of women's conformity among the Baringo tribes. As 

noted, Hodder argued that the localization of calabash design motifs is related to 

interaction spheres of women. If this explanation is true (possibly not true as already 

discussed), it follows that the localization of calabash design motifs is an unintentional 

byproduct rather than an outcome of women's intention to violate a conformity demanded 

within a society. 

Setting aside the inconsistency involved in Hodder's argument, his explanation 

of calabash decoration among the Baringo tribes is also unlikely to be true. As Hodder 

(1982a:69) mentioned, decorated calabashes are peculiar mainly to the Njemps. The 

neighboring Tugen and Pokot rarely decorate their calabashes. As the reason for this 

difference, Hodder (1982a:70-72) explained that decorating calabashes symbolically 

purifies their content and that the Njemps are more concerned with the boundedness and 

purity of categories owing to greater stress imposed on the society. Even if this 

explanation were true, it is still unclear why other tribes do not decorate calabashes as 

frequently as the Njemps. Regardless of whether it is to symbolically purify its content 

or other reasons, calabash decoration should be equally adopted by women among all the 

Baringo tribes like the spear style of young men, if heterogeneous distribution of calabash 

design motifs is actually effective as symbolic resistance against the elder men's dominance 

and the elder men's dominance is a prevailing feature in these tribes. 
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In his 1985 article, Hodder (1985:147-156) revised his explanation of calabash 

decoration among the Baringo tribes. This time, Hodder argued calabash decoration 

among the Njemps is a symbolic expression that emphasizes reproduction because cala

bashes are symbolically associated with reproduction in this tribe. The reason why the 

Njemps decorate calabashes, yet others rarely do, is because the Njemps are more con

cerned with reproduction than other tribes. Also, Hodder argued that the localization of 

calabash designs is another attempt by women to threaten the elder men's dominance 

over them. Since the calabash is symbolically associated with reproductive force, sharing 

of common designs among women in a local area symbolically represents concerted 

control of reproductive force by women (on which the accumulation of men's wealth 

depends). 

Similarly, the widespread distribution of certain calabash design motifs and a 

design structure is a further attempt by women to threaten male-centered descent groups 

by making explicit the contradiction inherent in the social organization. Thus, in male

centered descent groups wives need to be dissociated from their natal clan in order to 

establish a husband's dominance over his wives and sons. However, certain ties also need 

to be kept between patriclans through women in order to retain exchange networks of 

women and other resources. Sharing of common decoration in calabashes throughout the 

tribe symbolically represents the impossibility of disconnecting interclan links. 

Although Hodder insisted that calabashes are symbolically associated with 

reproduction, the data that Hodder presented in his argument do not support the 

proposition. In support of the symbolic association, Hodder mentioned that a common 

design is adopted for the decoration of calabashes and for female circumcision dress. 

However, circumcision is a ceremony of rebirth, not of reproduction. Moreover, what is 
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common here is decoration of calabashes and only female circumcision dress, not male 

and female circumcision paraphernalia. This fact clearly indicates that what is symbolically 

associated with calabashes is female, not rebirth, let alone reproduction. All other cases 

that Hodder presented with regard to the symbolic association are apparently relevant to 

the association between calabashes and women or between milk and rebirth, not between 

calabashes and reproduction. 

Since the symbolic association of calabashes with reproduction is lacking, 

Hodder's explanation of the prevalence of calabash decoration among the Njemps and of 

the localization of calabash design motifs cannot also be accepted. Hodder's explanations 

of both localization and widespread distributions of calabash decoration presuppose that 

the symbolic meaning of geographic distributions of calabash decoration is decoded by 

elder men. However, in his 1982 article Hodder (1982a:69) mentioned that the "men pay 

little attention to the decoration (of calabashes), which is often badly executed, and they 

consider it of peripheral importance (parenthesis by the author)." Hodder's explanations 

of distributions of calabash decoration in 1985 apparently contradict this information. 

Among the Njemps (and tribes in the Leroghi plateau, too), women and young 

men share a similar style of upper ear decoration that differs from the elder men's coun

terpart. Hodder (1982a:84) explained this as a symbolic expression of concerted 

resistance of women and young men against the elder men's dominance. An alternative 

and more convincing interpretation of this stylistic difference is that what is symbolically 

implicated is simply a categorical distinction between elder men and the remaining adult 

members (women and unmarried men), not a unity of women and young men. As the 

reason why women and young men unite, Hodder (1982a:84) mentioned that a "woman's 

influence is attained through her sons, and a moran (warrior) is allowed cattle from his 
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mother's herd and otherwise attains resources from his elders with the help of his mother 

(parenthesis by the author)." It is apparent that this observation cannot be a reason why 

women in general must unite with young men in general, while it can be a reason why a 

mother unites with her sons in each household. 

In the Lozi kingdom, there used to be few differences in material traits between 

the Mbunda and the Lozi in the nineteenth century, while in the present there is a 

marked material distinction between these two groups. Hodder (1982a:117) explained the 

smaller distinction in material traits between the Mbunda and the Lozi in the past as a 

result of Lozi elites' strategy to mask real differences in access to rights between these 

two groups. In the nineteenth century, the Lozi king encouraged the Mbunda to think 

of themselves as the Lozi and gave them certain rights and privileges, while basic 

restriction in access to important resources was kept intact. It should be noted that what 

Lozi elites tried to manipulate was identity relations, not the similarity or difference in 

material traits. If Hodder's historical account is accurate, the similarity in material traits 

between the Lozi and the Mbunda in the nineteenth century is likely to be a consequence 

of the reduced intertribal conflict between these two groups rather than an outcome of 

active manipulation of material traits. 

According to Hodder (1982a:18-36), the sharpness of intertribal boundaries as 

represented in the distributions of material traits is well correlated with the intensity of 

intertribal competition in each border area. Thus, in border areas in which intertribal 

competition is intense, distributions of various material traits correspond well with tribal 

boundaries. On the other hand, in border areas in which intertribal competition is absent, 

the same material traits are intermingled between cotcrminus tribes. Hodder (1982a:75-

77, 1985:157-159) argued that the sharp intertribal boundaries in border areas in which 
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intertribal competition is intense are not only an outcome of actual competition over 

resources but also a result of the elder men's strategy to naturalize their dominance over 

young men. Thus, the intertribal opposition is advantageous for elder men because it can 

keep young men raiding and warring with neighboring tribes and thereby tum young men 

away from potential intrasocietal competition with older men over women and cattle (see 

also Shennan 1989:20-21). However, that intertribal opposition is advantageous for elder 

men does not immediately mean that elder men are responsible for the maintenance of 

intertribal opposition. If the elder men's social strategy is actually involved in boundary 

maintenance, it is unreasonable to assume that the sharpness of intertribal boundaries is 

correlated with the intensity of intertribal economic competition. There_ is no convincing 

evidence at all that intrasocietal opposition is actually responsible for the intertribal 

boundary maintenance. 

Thus, all the cases that Hodder presented as examples of active manipUlations 

of material symbols to comment on, mystify or naturalize relationships between groups 

are possibly misinterpretations or overinterpretations. In contra.:t to Hodder's explana

tions, most of the intergroup distinctions in material traits that he presented are likely to 

be a result of actual intergroup opposition. P. Schmidt (1983:72) criticized earlier 

versions of Hodder's work by pointing out that in the past the similarity in material traits 

among the Baringo tribes was greater despite the more intense conflicts between tribes. 

However, P. Schmidt's criticism was based on his confusion of Hodder's accounts of the 

past intertribal relationships between the Njemps and the Tugen in the period before the 

1920s with those in the period from the 1920s to 1940s. 

With regard to causal relationships between intertribal opposition and a 

distinction of material traits, Hodder often explained a sharp distinction of social 
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categories within a society to be a result of a greater concern with boundedness or purity 

of these categories in response to greater stress imposed on the society by intertribal 

competition. Thus, the sharp distinction of age set among the Njemps inhabiting the 

areas to the south and southwest of Lake Baringo is an outcome of high socioeconomic 

stress inherent in the societies because of the greater intertribal competitions in these 

areas (Hodder 1982a:82-83, 162). 

It appears reasonable that conflict between particular groups brings about a 

concern with an intergroup distinction among members of these groups. However, it is 

doubtful that conflict between particular groups inspires a concern with boundedness of 

categories in general in a group or categories not directly related to boundaries of 

conflicting groups. With regard to an observation among the Nuba, Hodder (1982a:162) 

cited a study of European Gypsies that subgroups (Gypsies) within a larger dominant 

group tend to emphasize boundedness and purity of categories within the subgroup. 

However, the validity of such causality is questionable as shown below. 

Before discussing the cause of the distinction of age set among the Njemps, it 

should be noted that there is a problem with Hodder's interpretation of the stylistic 

distinction of age set among Njemps women. Hodder presented the differences in ear 

flap decoration and in the average number of necklaces worn by women as evidence of 

the sharp distinction of age set among women. However, the difference in ear flap 

decoration between younger and older women is apparently not an intentional expression 

of age set difference but an unintended outcome of chronological changes in the style of 

this item. That the difference in ear flap decoration between younger and older women 

is unrelated to signaling age set distinction is clearly indicated in the facts (1) that the 

difference in ear flap decoration between different generations is clinal (see Table 2), 
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while the difference in the average number of necklaces worn by different generations is 

punctuated and (2) that no distinct difference in ear flap decoration is observable for the 

three age sets that are clearly discernible in the average number of necklaces worn by 

women. Hodder (1982a:32) mentioned that a new type of ear flap decoration was 

introduced in the last ten years and is preferred by the younger women. 

As noted, Hodder attributed the sharp distinction of male and female age set 

among the Njemps to high stress inherent in the societies. However, a comparably sharp 

distinction is discernible at least in male age set among the neighboring Tugen in which 

comparable social stress is possibly lacking (Hodder 1982a:77). On the other hand, a 

sharp distinction of male and female age set is also present among the Samburu, although 

there is no intertribal competition between the Samburu and the neighboring Dorobo 

(Hodder 1982a:102). Hodder interpreted this as a result of the higher rate of polygamy 

among the Samburu; because of the high rate of polygamy, the competition over women 

between elder and younger men is intense. As a result, the distinction of age set is 

sharply marked by material traits in this tribe. 

It should be noted, however, that this explanation does not provide a reason why 

female age set distinction is equally sharp among the Samburu. Also, the Tugen, which 

have a sharp distinction of male age set, are, according to Hodder (1985:148-149), less 

polygamous than the Njemps. Be that as it may, the observations among the Samburu 

and the Tugen indicate that a sharp distinction of age set can be generated without the 

presence of social tension. It follows that the sharp distinction of age set among the 

Njemps can also be the result of factors unrelated to social tension induced by intertribal 

opposition. It is more likely that actual opposition between the age set is responsible for 

its sharp distinction. 
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In his interpretation of material traits whose distributions are well correlated with 

tribal boundaries, Hodder (1982a:35) claimed that all of these items are material symbols 

actively manipulated by individuals in order to signal within-tribe identity and between 

tribe distinction (except for the case of the N uba). However, the appropriateness of this 

interpretation is also questionable in terms of observations among the Samburu and the 

Dorobo. According to Hodder (1982a:97), both the Samburu and the Dorobo do not 

seem to notice intertribal differences in utilitarian items, while they are well aware of 

intertribal differences in items for self decoration and ceremonial use. If this is true, the 

differences in utilitarian items cannot be conscious means of intergroup distinction and 

intragroup identity because many members of both groups are indifferent to the 

differences and similarities in these items. 

Among the Bariogo tribes, sharp intertribal differences are discernible in certain 

border areas in dress items, basket drinking cups, wood eating bowls, shields, etc. Of 

t.hese, members of each tribe are well aware at least of intertribal differences in dress 

items and dress items are apparently utilized to signal tribal affiliation (Hodder 1982a:26-

27). However, whether differences in other items are noticed by members of these tribes 

is not known. In the Lozi kingdom, intertribal differences are observable in baskets and 

spoons between the Mbunda and the Lozi. At least the Mbunda recognize the intertribal 

difference in spoons (Hodder 1982a:115). However, it is unknown whether the Lozi are 

also aware of this difference and both the Mbunda and the Lozi notice the intertribal 

difference in baskets. In light of the observations among the Samburu and the Dorobo, 

it cannot be !! priori assumed that all intertribal differences in material traits are well 

recognized by members of each tribe. Hence, it cannot be immediately assumed that all 
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of the above items are employed to signal intertribal distinctions and intratribal identity 

among the Baringo tribes. 

As counterevidence of Wobst's proposition about the visibility of style in relation 

to information exchange, Hodder (1982a:54-56) presented a case of interior hearth 

position within huts among the Njemps and the Tugen. Among the Njemps, the interior 

hearth is almost always built on the right side of their huts, i.e., even a material trait 

having very low visibility for outsiders is employed to naturalize intertribal distinctions and 

intra tribal identity. 

It should be noted, however, that the uniformity of a certain material trait within 

a group does not necessarily imply a good correlation of its distribution with tribal 

boundaries. It is true, as Hodder mentioned, that in the Njemps-Tugen border to the 

south of Lake Baringo most of the Njemps build their hearth on the right half of a hut. 

However, in this border area many Tugen also place their hearths on the right side of 

their huts (Hodder 1982a:Figure 31). Thus, while hearth position among the Njemps is 

highly standardized, it is not well correlated with tribal distinctions because neighboring 

tribes also adopt the same positioning of interior hearth. Given such a lack of a 

correlation with tribal boundaries, hearth position cannot be regarded as a means to 

naturalize intertribal distinctions and intratribal identity. Rather, the ca':ie of interior 

hearth position clearly indicates that material traits unrelated to signaling intertribal 

distinction and intratribal identity can be shared uniformly among members of a group. 

This fact is further supported by the observation of spear source differences 

among the Baringo tribes. Thus, members of each tribe obtain their spears from tribe

specific blacksmiths, while spear style is uniform across each tribe as already noted. The 

distinctiveness of intertribal difference in spear source appears to be correlated well with 
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the intensity of intertribal competition in each border area (Hodder 1982a:Figure 33), i.e., 

in border areas in which intertribal conflict is intense members of each tribe necessarily 

obtain their spears from tribe-specific blacksmiths, not from blacksmiths of other tribes. 

An important point is that what is correlated well with tribal boundaries is a behavioral 

convention that is invisible for members of one's own and other groups, i.e., a good 

correlation of a trait with a group boundary does not necessarily mean that it is employed 

in information exchange. 

Discussion 

Although social interaction theory is popular among archaeologists, it is definitely 

invalid as an explanatory model of processes producing regional stylistic similarity because, 

as noted, the theory cannot explain why the diffusion of a style between interacting 

individuals is unilateral and why the same aspects of a style are adopted by all the 

individuals interacting at the same intensity. Interaction intensity between individuals or 

groups is totally unrelated to the decision making of adopting a new style and cannot be 

predicted from stylistic similarity between individuals or groups. 

Information exchange theory is, on the other hand, valid as a process producing 

stylistic similarity among individuals in light of the presence of some styles in some items 

which were no doubt created specifically for signaling group membership and/or 

conformity to group norms, e.g., partisan cap (Wobst 1977:334), lineage emblem (Davis 

1985), spear style (Larick 1985, 1986). However, this does not mean that all of the styles 

whose distributions are correlated well with group boundaries and, as a result, which are 

utilized to identify the group affiliation or value orientation of their bearers were 

originally created for signaling group membership or conformity to group norms. Rather, 
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it is possibly very uncommon that stylistic similarity in artifacts is created specifically for 

this purpose, while it is common that existing stylistic similarity is utilized for this purpose 

(Binford 1963:92; Conkey 1978:64-67, 1980:229-230). Information exchange through style 

is in many cases merely a byproduct of existing stylistic similarity whose properties are 

eligible for it, e.g., a high visibility of the style in interindividual or intergroup encounter, 

a physical association of items bearing the style with an individual in their use. It should 

be noted that if a style is created for signaling group membership or conformity to group 

norms, the adoption of the style among potential adopters must be instantaneous. 

Whether there was a time lag in the adoption of a style among potential adoptors can be 

a reliable means to know if the style was created for information exchange. 

In many cases, interindividual stylistic similarity in pottery is simply produced by 

sharing of common ideologies or aesthetics among individuals with no intention of infor

mation exchange concerning group membership or conformity to group norms. If a style 

is connected with certain ideologies, as observed in spear style among Baringo tribes, 

sharing of common ideologies is naturally responsible for sharing of a common style. On 

the other hand, if a style is not related to certain ideologies, sharing of the syle is 

produced by sharing of common aesthetics. It should be noted, however, that one's 

aesthetic preferences can be rooted in social ideologies as observed in San headband 

designs (see also Wyckoff 1990). It is, therefore, possibly difficult in many cases to clearly 

separate stylistic similarities produced by sharing of common aesthetics from those 

produced by sharing of common ideologies. Sharing of common ideologies or aesthetic 

preferences among individuals usually originates in sharing of common enculturation 

experiences. However, this does not mean that one's ideological or aesthetic prefemces 
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do not change in one's life span. Religious conversion can, for instance, occur in 

adulthood. 

In accordance with the difference in critical aspects of style production, styles 

produced by sharing of common ideologies or aesthetics should be divided into two kinds; 

(1) those that are empolyed as an outlet for artistic creativity and (2) those that are not. 

An important characteristic of the production of styles as artistic expression is being inno

vation oriented, not replication oriented. Thus, Pueblo Indian potters constantly attempt 

to create new designs (BunzeI1972:51-52 originally 1929). As a result, no two products 

in styles as artistic expression have identical decoration (Boas 1927:157). Substantial 

variation intentionally produced within a broader similarity is characteristic of styles as 

artistic expression. In contrast, styles that are not an outlet for artistic creativity have no 

intentional variation in a style. Not all decorated items are an outlet for artistic creativity. 

However, styles of undecorated artifacts are always not an outlet for artistic creativity. 

Because one's artistry is directly reflected in stylistic content, styles as artistic 

expression are often adopted by their makers as a means to acquire social esteem of the 

makers and/or groups to which the makers belong as observed in San headband and high 

public exposure pottery among Shipibo-Conibo. In contrast, styles that are not an outlet 

for artistic creativity are naturally not utilized for such a purpose. In styles as an outlet 

for artistic creativity, because individuals are trying to create more beautiful styles, they 

are usually interested very much in the content of one's own and others' styles as 

observed in San headbands. In contrast, the majority of individuals are indifferent to the 

content of styles not as artistic expression as observed in San arrowheads. Because of 

these critical differences, styles that are an outlet for artistic creativity should be 

conceptually and terminologically distinguished from styles that are not. Hereafter, the 
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former is called styles as art and the latter is called styles as isochrestic variation with no 

implication that isochrestic variation is a product of intense interaction between 

individuals and embraces all of the behavioral conventions shared among individuals. 

Since artistic activities are based on man's innate desire, every society reserves 

certain items as a means to satisfy this desire, even if conformity demand in a group is 

strong. As a corollary of its function, items carrying styles as art need to have certain 

properties, e.g., the feasibility of artistic expression on materials, the visibility of items in 

use for a maker and/or other individuals (not necessarily members of other groups). In 

terms of these conditions, pottery, calabash, headband, basketry, and textile are all eligible 

for bearing styles as art. On the other hand, styles as art do not exist in chipped stone 

tools. 

It should be noted, however, that not all artifacts potentially available for artistic 

expression in a group are equally employed as an outlet for artistic creativity. The choice 

of items for artistic expression is affected by interindividual or intergroup competition; 

items that are adopted as an outlet for artistic creativity by an opposing individual or 

group are normally not selected for the same purpose by the other individual or group. 

The reason why the Njemps decorate their calabashes, yet other tribes rarely do, should 

be understood simply as a result of intergroup competition, not as a consequence of the 

differential concern with purity induced by social tension in repsonse to intergroup 

competition. While Hodder did not mention it, it is highly likely that the occurrence of 

decorated calabash among the Tugen and the Pokot is correlated with the intensity of 

intertribal competition in each border area. 

In connection with the research interest of identifying past ethnic groups, a 

plethora of archaeological and ethnoarchaeological studies reported a good correlation 
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between certain styles or material traits and ethnic groups (e.g., True 1966; Jones 1976; 

Huffman 1980; Siiriainen 1984; Pryor 1987; Osborn 1989). On the other hand, an equal 

or greater number of studies also pointed out the difficulty in assuming a one-to-one 

correspondence between artifact styles and ethnic groups (e.g., Gumerman 1973:84; Jones 

1976; Clarke 1978:363-408; Hodder 1978b:3-16; DeCrose 1989; Haaland n.d.:60). It is, 

however, a matter of course that boundaries of artifact styles do or do not conform to 

those of ethnic groups, if the styles are art or isochrestic variation. 

In styles as art or isochrestic variation, interindividual stylistic similarity is pro

duced by sharing of ideological or aesthetic preferences as noted above. However, 

because ideological or aesthetic appeal of a style is closely connected with a positive 

image of its bearer(s), a stylistic difference between individuals is produced by 

interindividual or inter-group competition (Hodder 1982a:122-123; Lathrap 1983:35; D. 

Miller 1985:111-112; Herbich 1987:202; Dietler and Herbich 1989:158-159). Hence, if 

there is competition between ethnic groups, stylistic differences should appear in material 

or nonmaterial traits of the groups. 

Simply because it is technically impossible and meaningless, however, intergroup 

stylistic differences are not produced in all of the traits shared among the groups. Styles 

of only some traits that were preceived as critical by one or both groups are affected by 

intergroup opposition. Thus, among the Kalahari San each linguistic group has a distinct 

style of arrowhead, while all groups (except for G/wi who do not make headbands) share 

the same styles of headband (and possibly many other artifact styles that Wiessner did not 

mention in her study). Also, spear style and hearth positions (and possibly many other 

artifact styles that Hodder did not mention in his study) are common between different 

tribes in the Baringo district despite the presence of intense intertribal opposition in some 
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border areas (see also Sinclair 1987:52). Moreover, because intergroup opposition can 

be a local phenomenon, a good correlation between a style and an ethnic boundary in a 

border area does not immediately imply the same good correlation between the style and 

the boundary in other border areas as observed in the Baringo tribes. 

In addition to these problems, the issue is futher complicated by the heirarchical 

nature of interindividual competition and its stylistic expression. An individual can be 

simultaneoulsy involved in competition with different individuals or groups of different 

inclusive levels. These hierarchically different competition can be expressed in styles of 

different items or different hierarchical levels within a style. Among the Albanians, for 

instance, competition between general areas is expressed in differences in coat color, that 

between subregions is in differences in pants or jacket style, that between valley or 

villages is in differences in gross ornamental features of shirts, pants, and sometimes coats, 

and that between position of individuals along ranked scale is in differences in small 

decorative features such as amount of silver or gold in belt, make of gun, etc. (Wobst 

1977:336). 

Among the Luo in Kenya, on the other hand, the pottery of "different potter 

communities can be clearly distinguished on the basis of characteristic combinations of 

features," despite certain overall similarities (Herbich 1987:196). Furthermore, "one 

potter expends extraordinary effort in an idiosycratic elaboration of the use of reed 

impression to outline ochre bands in an apparent effort to symbolically differentiate 

herself from her potter co-wife, of whom she is very jealous" (Dietler and Herblich 

1989:159). As noted, among the Njemps there is the localization of calabash design 

motifs within the uniformity in basic design structure. Although a structural style 

corresponds to an ethnic group in this case, there is no reason at all that competition 
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between ethnic groups is always expressed in structure of a style or the highest level in 

a paradigmatic classification of a class of artifacts. No generally applicable criteria can be 

proposed for identifying a class of items or a level of a style in which ethnic differences 

are expressed. 

Because of these problems, it is generally difficult to solidly identify past ethnic 

entities based on style zones of archaeological objects unless contemporaneous documents 

about approximate ranges of ethnic territories are available or the direct historical 

approach is feasible. Nevertheless, the appearance and disappearance of stylistic 

distinctions between contiguous areas can be in many cases a useful indicator of changing 

intergroup relationships (see Larick 1986 for an exceptional case). Therefore, the 

significance of style zones for archaeological research lies not in synchronic identification 

of past group entities but in diachronic reconstruction of changing intergroup relation

ships in border areas. 

Processes Producing Stylistic Change 

Introduction 

In comparison with processes producing stylistic similarity, relatively few explicit 

theories have been proposed for explaining processes producing stylistic change in 

artifacts. This is understandable because the interest in style in archaeology for the last 

couple of decades was derived mainly from research concerned with synchronic 

reconstructions of past sociocultural systems. There was no pressing need to explain 

processes producing stylistic change. However, processes producing stylistic similarity 

cannot be dissociated from processes producing stylistic change because synchronic stylistic 

similarity is nothing but the product of a stylistic innovation and its collective adoption. 
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Unless artifacts are manufactured by only one individual or collective stylistic 

change is an outcome of coincidence of independent stylistic innovations, a collective 

stylistic change has to pass through the following two successive stages: (1) achievement 

of a stylistic innovation by an innovator and (2) adoption of the stylistic innovation by 

adopters (Rogers 1983:134-209). In order to understand the process of collective stylistic 

change, factors responsible for achieving and adopting stylistic innovations need to be 

considered. Most propositions made thus far on stylistic change in artifacts have not 

clearly distinguished these two stages. As discussed in preceding sections, stylistic 

similarity between individuals or groups is affected by the presence-absence of 

interindividual or intergroup competion. As a corollary, the decline of interindividual or 

intergroup competition can produce stylistic change by the borrowing of a style from the 

other individual or group (e.g., Hodder 1982a:97-102, 105-118). In the following 

arguments, however, only stylistic change produced by endogenous factors is considered 

unless otherwise specified. 

Achievement of Stylistic Innovations 

In art history or art sociology, an exhaustive number of propositions has been 

made on correlations between particular sociocultural characteristics and stylistic content 

of art (see Kavolis 1968 for a comprehensive synthesis). An implication of these propo

sitions is that stylistic innovations are achieved and adopted in response to changes in 

certain sociocultural factors. Although the validity of many of those propositions is 

questionable, a detailed critique is not offered here because most of the propositions are 

concerned with correlations between very general characteristics of sociocultural 

backgrounds (e.g., hunter-gatherer, stratified society) and art styles (e.g., geometric, 



105 

naturalistic) and, as a result, they are not directly relevant for explaining more specific and 

minor stylistic changes on which ceramic chronology is usually founded. 

In archaeology, sociocultural explanations of stylistic innovations in artifacts have 

been rarely proposed until recently. However, proponents of symbolic and structural 

archaeology and its offshoots have introduced an explicit social theory of stylistic 

innovations in the last decade. For instance, Hodder (1982c) argued that the k.onograp

hic content of style can be actively manipulated to legitimize social contradictions inherent 

in a society in which the artifact is made and used. Based on this assumption, Hodder 

correlated the increase and decrease in opposition in decoration and other changes 

observed in neolithic pottery in the Netherlands with the increase and decrease in 

opposition between various social categories and principles in those societies. 

In order to bolster this interpretation, Hodder cited Braithwaite's (1982), D. 

Miller's (1982), and his own (Hodder 1982a) ethnoarchaeological studies of artifact style 

as supportive evidence. However, Braithwaite's study of Azande pottery is merely a case 

in which boundaries of social categories are emphasized by decorating pottery that moves 

across the boundaries. Also, D. Miller's study of Dangwara ceramics in India simply 

showed that different forms of pottery in a society can be associated with different 

subgroups. 

In his study of Nuba calabash decoration, Hodder (1982a:182) explained that the 

emphasis on balance in calabash decoration among the Mesakin Nuba is an outcome of 

the greater concern with male/female and pure/impure opposition in the Mesakin society 

than in the neighboring Moro Nuba society. This proposition is based on the results of 

design-arranging experiments conducted by the Mesakin and among students of 

Cambridge University. Hodder asserted that the results of the experiments indicate the 
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greater concern with balance among the Mesakin than among students of Cambridge. 

However, in reality there is no such c1earcut difference. 

Obtaining meaningful results in achievement experiments is extremely difficult 

among individuals having a very different cultural background from that of Western 

industrialized societies (Cole and Scribner 1974:61-97). Rather than attempting such a 

difficult undertaking, it is much easier to compare and contrast calabash designs of the 

Mesakin with those of the Moro. If the Mesakin are really concerned with balance in 

decoration and the emphasis on balance is really rooted in their concern with sexual 

pollution as Hodder postulated, Mesakin calabash decoration should be more balanced 

than that of the Moro who are less concerned with sexual pollution. 

However, Hodder did not do this for unknown reasons. If there is no marked 

difference in the emphasis on balance in calabash decoration between these two tribes, 

Hodder's assertion of the social causality of calabash design among the Mesakin becomes 

very weak. In addition to the problems with ethnoarchaeological support, Hodder's 

interpretations of neolithic pottery decoration are also highly subjective and dogmatic. 

Because of these problems, Hodder's argument on the social causality of pottery style 

cannot be accepted. 

A similar social theory of pottery style was also put forward by Shanks and Tilley 

(1987:137-171; Tilley 1984). The basic thrust of Shanks and Tilley's proposition is the 

same as Hodder's. Yet, Shanks and Tilley put greater emphasis on transformative rela

tionships between social contradictions and stylistic expression. Thus, artifact style can 

be an imaginary solution to social contradictions rather than a straightforward reflection 

of contradictions. As a concrete example of such stylistic expression, Shanks and Tilley 

presented a case of stylistic changes in neolithic pottery of southern Sweden. In this case, 
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the increase in bounded designs vis- cl-vis unbounded designs in pottery decoration was 

interpreted as an idealistic solution of the increased contradiction between intergroup 

dependence in reality and intergroup independence as ideal. According to Shanks and 

Tilley, the emphasis on the opposition between boundedness and unboundedness in 

pottery decoration metaphorically represented the symmetric opposition between social 

groups. 

In order to legitimize their social theory of style, Shanks and Tilley enumerated 

supportive ethnographic observations by Uvi-Strauss (1961, 1963), Fernandez (1966), M. 

Adams (1973), Vastokas (1978), Layton (1981), and Hodder (1982a). For reasons noted 

above, Hodder's study cannot be employed as supportive evidence. Also, despite being 

cited as supportive evidence, ethnographic observations that can reinforce Shanks and 

Tilley's argument could not be located in Layton's book. Similarly, studies done by 

Fernandez and M. Adams simply indicated that the same dividing principles are 

recurrently observable in different spheres of a society including decorative art style. 

On the other hand, Vastokas interpreted the structural principles (dualism, tri

partism, and quadrilateralism) discerned in Northwest Coast art to be an imaginary solu

tion of a social tension inherent in those societies. However, dual, tripartite or 

quadrilateral dividing principles are not peculiar to Northwest Coast societies. Dualism, 

especially, is ubiquitous throughout the world (Needham 1979:7-10). It is impossible to 

link certain dominant dividing principles in a society with certain sociocultural back

grounds. 

In addition to these studies, Shanks and Tilley (1987:154) also presented facial 

painting of Caduveo women (Uvi-Strauss 1961:160-180) as an example of an imaginary 

solution "in face of social contradictions between different principles of social order." It 
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is true that Uvi-Strauss explained Caduveo facial painting as an imaginary solution of a 

social contradiction. However, in Uvi-Strauss' explanation this contradiction differs 

slightly from that of Shanks and Tilley. According to Uvi-Strauss, Caduveo society is 

composed only of a structural principle of asymmetric hierarchy, and this lack of a 

contradictory (and complementary) principle causes practical difficulties for maintaining 

intra- and interhierarchical integration. As an idealistic solution of these difficulties, 

Caduveo women adopted both symmetric and asymmetric structural principles in their 

facial painting which are mutually contradictory. 

Note that the empirical evidence for Uvi-Strauss' argument is simply that (1) the 

same structuring principle, i.e., divisions based on both symmetry and asymmetry, is 

observable in facial painting of Caduveo women and the social structure of the Bororo 

and the Guana and that (2) both Bororo and Guana possibly prevent social disintegration 

by complementing asymmetric hierarchy with symmetric moiety. It is apparent that such 

observations alone do not suffice to substantiate the social causality of the dividing 

principle in Caduveo facial painting. 

Thus, the ethnographic observations cited by Shanks and Tilley cannot be 

regarded as support for their social theory of art style. In addition, Shanks and Tilley's 

argument on the symbolic dualism is also highly problematic. Shanks and Tilley associated 

unbounded designs with right and bounded designs with left based on a correlation 

between predominant pottery designs and areas within a tomb from which pottery was 

recovered. However, there is no clear correlation between these two variables in the data 

that Shanks and Tilley presented. As a result, there is no convincing evidence at all that 

such a distinction was actually perceived as opposing entities by the prehistoric 
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population. Although many other serious difficulties are present in Shanks and Tilley's 

argument, a further critique is not offered here. 

As a factor producing stylistic change that is not related to change in sociocultural 

backgrounds, the accumulation of unconscious errors incurred in the successive replication 

of a style has been postulated by many scholars (Balfour 1893:24-30; Haddon 1895:311-

312; Lane-Fox Pitt-Rivers 1906c:97; Kubler 1962:71; Cleland 1972a:207; Steadman 1979: 

110; Wiessner 1983:257). The occurrence of gradual stylistic shift in successive copies 

made by different copiers is actually confirmed by copying experiments (Balfour 1893:24-

31; Chappel 1977:92-102, 189; Steadman 1979:109-110; Martindale 1981:391-392). Even 

if the process actually exists, it is apparently not the cause of collective stylistic change in 

artifacts. Because replication errors do not take place, certain stylistic characteristics can 

be shared among different individuals. It is logically impossible that a style thus shared 

among individuals changes through time owing to the accumulation of minor replication 

errors of successive copies. 

As another nonsociocultural factor to bring about stylistic innovc::.~ions, Rands 

(1961:332) briefly noted that boredom with an existing style induces stylistic innovations 

among individuals. However, Rands did not provie supportive empirical observations or 

theoretical foundations for this possibility. Martindale (1981:238-242, 1984, 1986), on the 

other hand, put forward the same proposition and explained it in terms of psychological 

processes; aesthetic preference in art style (not only graphic but all genres of art) is deter

mined by its arousal potential, i.e., stimulus to induce arousal or tension in individuals who 

appreciate the art. However, the subjective arousal potential of a style decreases with 

repeated exposures to a style owing to habituation. In order to cope with this decreased 
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arousal potential among artists and/or clientele, artists must create a new style having 

greater arousal potential. 

In considering factors responsible for achieving stylistic innovations, it should be 

underscored that spontaneous innovations do not take place in styles specifically created 

for signaling group membership or conformity to group norms simply because such 

attempts undermine the functioning of the styles. The moviation for creating styles for 

the purpose is naturally to support the identity of their bearers. 

As noted, styles as art or isochrestic variation are produced by sharing of common 

ideologies or aesthetics among individuals. If so, the factor responsible for achieving 

innovations in the styles is naturally change in common ideologies or aesthetics shared 

among individuals. A clear example of this is stylistic change in gravestone motifs in 

eastern Massachusetts in the eighteenth century. According to Deetz and Dethlefsen 

(1971:32), the increase in the frquency of the cherub design vis-a-vis the death's head 

design in Boston and Cambridge around 1740 was an outcome of change in religious 

beliefs among the upper class people living in this area. As another example, Wiessner 

(1984:217) mentioned that the increase in complex headband designs at Tsumkwe !Kung 

in the past 20 years is an outcome of economic and social change taking place in this 

community, i.e., traditional aesthetics disrupted due to change in social relations. Note 

that while innovations in styles as art or isochreistic variation are certainly induced by 

sociocultrual change, the causal relationships between sociocultrual parameters and 

artifact styles are totally different from those postulated in structural and symbolic 

archaeology or its offshoot. 

Change in common ideologies or aesthetics among individuals is responsible for 

achieving stylistic innovations both in items made for domestic use and items made for 
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exchange. However, in items made for exchange, because customers may not prefer new 

styles, to create (and adopt) different styles from existing ones in response to one's 

ideological or aesthetic preferences tends to be avoided (Chappel 1977:90, 122). As a 

result, stylistic innovations are usually made by artisans in response to the request of 

customers. Thus, at Kerbej, Sudan, a leading potter of the Moro Nuba created new styles 

of pottery because she was asked by members of the community to change the decoration 

(Hodder 1982a:146). In a homogeneity-oriented group, on the other hand, attempts to 

achieve stylistic innovations in artifacts for exchange can be totally suppressed because a 

stylistic innovation made by an artisan may introduce inequality in social or economic 

standing among members of a group (e.g., Reina 1963). 

Adoption of Sylistic Innovation 

In considering factors responsible for the adoption of a particular stylistic inno

vation, it is necessary to distinguish an innovation in items for domestic use from that in 

items for exchange. In items made for domestic use, a stylistic innovation achieved for 

change in common idologies or aesthetics is adopted for its ideological or aesthetic 

appeal. It should be noted, however, that ideological or aesthetic appeal of an innovation 

is affected largely by how the innovator is perceived by potential adopters. Only when 

an innovator is positively perceived by potential adopters, can the innovation have 

ideological or aesthetic appeal and be adopted. For instance, Wasemea, a potter of the 

Conibo, whose styles of pottery was adopted by residents of the Central Ucayali drainage, 

was respected by others for her ability to communicate with the supernatural (Lathrap 

1983:30). Among the Luo, "the individual decorative innovations of one potter came to 

be widely adopted by others in her community largely because of the personal popularity 
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of the innovator and her willingness to help others improve their potting" (Herbich 

1987:202). 

The same is true of the adoption of a new style not only from an individual in 

the same group but also from the other group. As already mentioned, Turkana warriors 

are in a sense respected as the strongest among their neighboring tribes by Loikop 

warriors who adopted the spear style of the Turkana. As a reason for the greater 

movements of traits from the Njemps to the Tugen than from the Tugen to the Njemps, 

Hodder (1977a:262) mentioned that "the Tugen are in some sense envious of the Njemps" 

because the Njemps are wealthier than the Tugen (see also D. Miller 1982). 

As a corollary of the fact that ideological or aesthetic appeal of a stylistic inno

vation cannot be dissociated from a positive image of the innovator, who or which group 

achieved an innovation is more important than what was created in the decision to adopt 

the innovation among potential adopters. Thus, when "presented with beadwork designs 

from other cultures, San found them beautiful but were not willing to incorporate 

elements of these designs in their own work, saying 'we do not want to copy these designs 

as we do not know the people who made them'" (Wiessner 1984:210-211). Also, when 

Hodder (1982a:146) and his co-workers showed alternative designs of pottery to a leading 

potter at Kerbej, "she said that she would attempt designs if they were shown to her by 

another woman." 

Should ideological or aesthetic appeal of a style be closely connected with a 

positive image of its bearer, it is natural that stylistic differences in some items are 

consiciously created in response to the rise of interindividual or intergroup competition 

(Hodder 1982a:122-123; Lathrap 1983:35; D. Miller 1985:111-112; Herbich 1987:202; 

Dietler and Herbich 1989:158-159). Also, a style can be differently adopted by different 
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individuals in a group or by diffent groups in response to discrepancy in the identification 

and/or the image of its creator or bearer(s) for some reason. Wiessner (1984:210) 

mentioned that some major headband designs (designs I and J) are regarded among San 

women (except for Tsumkwe !Kung and Xadi G/wi) as being invented by Bantu and are 

usually not adopted by them. However, among Tsumkwe !Kung these designs are 

regarded as being invented by leading San beadworkers and are frquently adopted in their 

headbands. Also, San women married to Bantu adopt Bantu designs in their headbands. 

With regard to the process of adopting a stylistic innovation, the adoption process 

of an innovation in items for domestic use should usually begin with younger generations. 

This is because one's ideological or aesthetic preferences are usually (not always) shaped 

by one's enculturuation experiences. According to Hendry (1957:247-248), there appears 

to have been significant differences in aesthetic preferences between the old and the 

young and middle-age groups at Atzompa, a potter's village in Mexico, i.e., the older 

generations preferred pottery of traditional styles to that of newly introduced styles. 

According to Hodder (1982a:32), a new style of ear flap (type A) was introduced 

to women of the Njemps in the last ten years. This new style is currently (in the 1970s) 

adopted more by the younger women than by the older women (Table 2). The same 

generational differences in the adoption of ear flap styles (types Band C) are also present 

among neighboring Tugen women (Table 2). In contrast to Hodder's interpretation that 

these generational differences are for signaling age set distinction, they apparently 

represent a cross section of the diachronic process of adopting a new style in a group. 

In addition to these instances, Graves (1981, 1985) also mentioned that in the 

village of Dangtalan, the Philippines, younger Kalinga potters decorate their pottery by 

two or three bands more often than older potters. In light of the unpublished original 
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Table 2. Frequency of ear flap types in different age cohorts among the Njemps 
and the Tugen. - Adapted from Hodder (1982a: Table·3). 

Age Cohort 

Type 16-25 26-35 36-45 46-55 56-65 66-75 

Njemps 

A 14 (70%) 12 (63%) 5 (36%) 1 (11%) 2 (29%) - (-) 
B 6 (30%) 7 (37%) 9 (64%) 8 (89%) 5 (71%) 8 (100%) 

Tugen 

C 10 (91%) 14 (100%) 15 (88%) 5 (63%) 1 (14%) -(-) 
B 1 (9%) -(-) 2 (12%) 3 (38%) 6 (86%) -(-) 

data, however, this characterization of the stylistic trend needs some corrections and 

clarification. In Dangtalan, most pottery (80 to 90% of all) is decorated with one or two 

bands regardless of the potter's birth cohort. The number of pots having three bands is 

very small (less than 5% of all). Also, the manufacturing frequency of three-banded pots 

is lower among younger potters (born after 1940) than among older potters (born before 

1940). Thus, the number of bands that younger potters more often adopt than older 

potters is only two, not two or three. Also, this trend is salient only in medium sized 

pottery, not in small or large size pottery (Table 3). Be that as it may, the generational 

difference in the adoption of pottery styles is also apparently present among potters in 

Dangtalan. 

With regard to ear flap styles among Baringo tnbes, it is not known whether the 

adoption of a new style in each woman is binary, i.e., a presence-absence basis, or 
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Table 3. Manufacturing frequency of one-banded and two-banded pottery (medium 
size) by younger and older potters in Dangtalan 

Younger Potters 

Older Potters 

One Band 

31 (23%) 

125 (57%) 

Manufacturing Frequency 

Two Bands 

101 (77%) 

96 (43%) 

Total 

132 

221 

continuous, i.e., a frequency basis (Hamblin et al. 1973:65). In Dangtalan, on the other 

hand, the adoption of a new style, i.e., two-banded pottery, is certainly a continuous 

process. Most younger potters are also making one-banded pottery, although it is usually 

less frequent than two-banded pottery. Similarly, many older potters (68% of all) are also 

making two-banded pottery, although it is usually less frequent than one-banded pottery. 

In terms of these observations, it is probable that both old and new styles can be adopted 

in parallel in accordance with the ideological or aesthetic appeal of each style. Binary 

adoption of a new style possibly takes place only when ideological or aesthetic appeal of 

an old style is overwhelmed by that of a new style. 

In Dangtalan, the oldest medium-sized pottery having two bands is the one 

manufactured by an older potter in 1946. On the other hand, younger potters began to 

make pottery at least after the late 1950s when the oldest birth cohort within the younger 
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potters came of age. Hence, two-banded pottery was being manufactured, though not as 

frequently as one band, among older potters for at least more than 10 years before 

younger potters appeared. An important implication of this observation is that the 

manufacturing frequency of two-banded pottery progressively became larger between 

successive generations. If the same trend continues, new generations having an even 

greater ideological or aesthetic preference of two bands should appear in the near future 

in Dangtalan. It is possibly due to such successive appearances of generations having 

progressively greater ideological or aesthetic preference of a certain style that a gradual 

replacement of styles in a group is produced. 

In contrast to items made for domestic use, a stylistic innovation in items made 

for exchange can be adopted by other artisans not for ideological or aesthetic appeal of 

the innovation but for the commercial success of the innovation. If an innovation is 

adopted for this reason, interindividual or intergroup competition among artisans is 

naturally irrelevant. Also, generational differences in ideological or aesthetic preferences 

among artisans can be dissipated. Furthermore, the adoption of the innovation can be 

binary rather than continuous for the maximization of benefit. As a result, the replace

ment of styles can be completed much faster in items for exchange than in those for 

domestic use. According to Bunzel (1972:80), Sikyatki style pottery which was created 

by N ampeyo, a Hopi-Tewa potter at First Mesa, around 1895 and had a great com-mercial 

success, had been adopted by almost all of other potters at the mesa in place of the old 

style pottery by 1924 or earlier. 
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CHAPTER 3 

PRODUCTION OF TUSAYAN WInTE AND GRAY WARES 

Introduction 

Until recently, the issue of the mode of ceramic production in the prehistoric 

northern Southwest has attracted minimal attention of Southwestern archaeologists. 

Except for some research that indicates the prevalence of a household mode of ceramic 

production (e.g., Leone 1968a, -b; J. Hill 1970; Longacre 1970; Tuggle 1970; Clemen 

1976), the mode of ceramic production has generally been dealt with ambiguously. For 

instance, the distinction of locally made and intrusive pottery based on their frequency in 

a ceramic assemblage has widely been accepted as a convention. Yet, the term "locally 

made" can connote both on-site products and those imported through intraregional 

ceramic exchange or other mechanisms (Breternitz 1963:10). Which meaning the term 

implies in a specific context is seldom specified. Taking advantage of such ambiguity 

involved in the word, possibilities of both household mode and some levels of specialized 

mode of pottery production (van der Leeuw 1977; Peacock 1982:8-11) have somehow 

been reserved for the so-called locally made vessels. 

In response to the growing concern with regional integration and societal 

complexity, however, the issues of ceramic exchange as well as ceramic production came 

to the fore in recent studies of Anasazi and Mogollon archaeology (Deutchman 1979, 

1980; Toll et al. 1980; Toll 1981; Upham et al. 1981; Upham 1982; Braun and Plog 1982; 

Hantman and Plog 1982; Hantman 1983, 1984; F. Plog 1983, 1984; S. Plog 1984c, 1986e; 
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Travis 1984; A A Douglass 1987; Blinman 1988:227-331). The increasing amount of 

research raises the possibilities of large-scale ceramic exchange for certain pottery types 

or wares which is unexpected from the domestic mode of ceramic production. Some 

scholars squarely deny the prevalence of autonomous pottery production throughout the 

ceramic periods in the prehistoric northern Southwest (Cordell and Plog 1979:414, 416, 

420-421; Upham 1982:127-133). 

In spite of a plethora of recent studies concerning ceramic production and distri

bution, not all of those studies are solidly founded on the demonstration of ceramic 

exchange or on-site ceramic manufacture. Arguments are often made with precarious evi

dence. Alternative interpretive possibilities of patternings discerned in the data are not 

always thoroughly evaluated. As a result, pottery types or wares whose modes of produc

tion have been convincingly substantiated are few. The only way to rule out alternative 

interpretations and to enhance a particular likelihood is to test a hypothesis with many 

independent lines of evidence. In the following, the production mode of Tusayan White 

and Gray Wares from 850 to 1150 is examined with three lines of independent observa

tions. The study focuses on whether the wares were manufactured in each settlement or 

in the limited settlements within the predominant area of these two wares. 

Tusayan White and Gray Wares 

Tusayan White Ware is a tradition of painted ceramics that is mainly composed 

of bowls, jars (hereafter jars include seed jars and pitchers except for some cases) and 

some specialized vessel forms. Tusayan Gray Ware is, in contrast, an unpainted pottery 

tradition (except for Lino Black-on-gray) that consists largely of jars with few other vessel 
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forms. Vessel functions of these two wares are at least in some respects complementary 

to each other and are combined to form household ceramic assemblages. 

Tusayan White Ware (Kayenta Series) and Tusayan Gray Ware (Tsegi Series) are 

generally regarded as the diagnostic pottery of the Kayenta Branch of the Anasazi tradi

tion in northeastern Arizona (Colton 1939:16-17,24-25,52-59). Strictly speaking, how

ever, this is not necessarily true, because unpainted vessels that are indistinguishable from 

Tusayan Gray Ware are also associated with the painted wares of adjacent areas (e.g., 

Little Colorado White Ware, San Juan Red Ware, Tsegi Orange Ware, Cibola White 

Ware). 

This and the fact that utility and nonutility vessels are not separated as distinct 

wares in some areas introduces a slight complexity in delineating the predominant area 

of Tusayan White and Gray Wares, i.e., which wares are predominant in an assemblage 

must be determined by quantitative comparisons of comparable ceramic entities. Thus, 

when utility vessels in adjacent areas are indistinguishable from Tusayan Gray Ware, 

comparisons need to be made only between nonutility vessels. On the other hand, when 

utility and non utility vessels are embraced in a single ware in adjacent areas (e.g., 

Alameda Brown Ware, San Francisco Mountain Gray Ware), comparisons need to be 

made after combining white and gray wares together. The predominant area of Tusayan 

White and Gray Wares (1050-1100) thus demarcated is presented in Figure 2. 

As their names literally indicate, white surface color is characteristic of Tusayan 

White Ware, while darker (gray) surface color is diagnostic of Tusayan Gray Ware. In 

order to see if different clay was used to make these two wares, oxidation experiments on 

the sherds (Shepard 1953; Hulthen 1976) obtained from the Shonto Plateau, Black Mesa, 

the Lower Little Colorado River basin and the Flagstaff area (Figure 2) were carried out 
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Figure 2. Geographic range in which Tusayan White and Gray Wares predom
inated from ca. AD. 1050 through 1100 (shaded area). - a: Shonto Plateau, b: Northern 
Black Mesa, c: Hopi Buttes area, d: Lower Little Colorado River basin, e: Flagstaff 
area. TOW: Tsegi Orange Ware, CHWW: Chuska White Ware, CHGW: Chuska Gray 
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White Ware, ABW: Alameda Brown Ware, SFMGW: San Francisco Mountain Gray 
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the data. 
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by the author. Samples were randomly selected from each ceramic collection. Sherd 

specimens were reheated at 1000°C for half an hour in an electric kiln. The resultant 

colors of the cross-section of each sherd were grouped in accordance with value and 

chroma of the Munsell Color Chart (Geib and Callahan 1987:102) (Table 4). 

Fired colors of both white and gray wares in these four areas show similar pat

terns with minor regional and temporal differences. The majority of sherds are made of 

buff color clay regardless of whether it is white or gray ware, while some are of reddish 

yellow, reddish brown or white (cf. Geib and Callahan 1987:104). In addition to oxidation 

experiments, it is reported that Ti:Mn:Fe ratios of Tusayan White and Gray Ware clay are 

also similar (Garrett 1986:135). Based on these results, it is certain that no deliberate 

choice of a particular clay was generally made in accordance with the ware to be manu

factured. The difference in surface color between the wares is, hence, considered to be 

a result of the control of the firing atmosphere (Shepard 1971:102-107) and/or the 

presence-absence of slip. 

Whereas Tusayan White and Gray Wares are parallel ceramic traditions in north

eastern Arizona, there was no white ware production in the early stage of the Tusayan 

ceramic tradition. In the beginning, the surface color of both painted and unpainted or 

utility and nonutility vessels was grayish. Thus, Lino Black-on-gray (600?-before 850 in 

nortem Black Mesa), the earliest painted pottery type, belongs to Tusayan Gray Ware in 

accordance with its surface color. Sometime before 850, the differentiation of pottery

making techniques between painted and unpainted vessels based on the use of slip, 

varying firing atmosphere, and polishing of the vessel surface (in painted pottery) started. 

The occurrence of these technological innovations in pottery making is conventionally 

represented in the transition from Lino Black-on-gray to Kana-a Black-on-white 
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Table 4. Oxidized color compositions of Tusayan White and Gray Wares. -
Value/Chroma of White: 8/2, Buff: 7/4,8/4,8/6, Reddish Yellow: 6/6,6/8,7/6, Reddish 
Brown: 5/4, 5/6. See Appendices B, C, and D for the data. 

N 

Shonto Plateau 

Kana-a Black-on-white 30 
Black Mesa Black-on-white 30 
Indented Corrugateda 30 

Black Mesa 

Kana-a Black-on-white 33 
Black Mesa Black-on-white 34 
Indented Corrugateda 31 

Lower Little Colorado River Basin 

Kana-a Black-on-white 35 
Black Mesa Black-on-white 25 
Indented Corrugateda 30 

Flagstaff Area 

Kana-a Black-on-white 30 
Black Mesa Black-an-white 30 
Indented Corrugateda 40 

Color Group 

White 
(%) 

7 
3 
3 

3 
3 
6 

7 

3 
3 

Buff 
(%) 

73 
83 
70 

97 
94 
84 

94 
64 
70 

87 
70 
78 

a Tusayan Corrugated or Medicine Gray. 

Reddish 
Yellow 
(%) 

20 
13 
20 

3 
10 

6 
36 
23 

10 
27 
15 

Reddish 
Brown 
(%) 

1 

7 

3 

5 
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(before 854-1065 in northern Black Mesa), the earliest type of Tusayan White Ware. It 

is not clear how simultaneously these technological changes took place and whether they 

were indigenous inventions or introduced from other ceramic traditions. 

Technological differences between the white and gray wares lie not only in the 

use of slip, surface polishing and firing atmosphere, but also in the size of temper sand. 

As a preliminary examination of temper sand size, textural analysis of Kana-a Black-on

white and Black Mesa Black-on-white (1015-ca.1130 in northern Black Mesa) was 

conducted by the author under a polarized microscope. Samples were randomly selected 

from each ceramic collection. The point-counting method (Middleton et al. 1985) was 

applied for 50 grains of temper sand whose longest axis was greater than 0.07 mm. 

Scanning intervals were set at (1) one-quarter of the maximal diameter of the largest 

grain included in each thin section, if it is smaller than O.5mm, or (2) 0.5mm, if one

quarter of the maximal diameter of the largest grain is greater than O.5mm, in order to 

measure 50 grains (Wandibba 1982; Middleton et al. 1985:27) (Figure 3). 

Both in the Shonto Plateau-Black Mesa area and the Flagstaff area, mode of 

temper size is apparently smaller in Black Mesa Black-on-white than in Kana-a Black-on

white, while that of Kana-a Black-on-white is slightly larger in the Flagstaff area than in 

the Shonto Plateau-Black Mesa area. In order to reveal chronological trends more clearly, 

hand lens inspections of temper size were further conducted for samples obtained from 

tree-ring dated proveniences in northern Black Mesa. In this analysis, the median value 

of mean temper size of Kana-a Black-on-white on the Shonto Plateau and Black Mesa, 

i.e., 0.6 mm, was tentatively employed as a dividing line between fine and coarse grained 

temper. A sherd having a mean temper size of 0.6 mm measured in the microscopic 

analysis was utilized as a standard. The percentages of fine and coarse specimens in 
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Figure 3. Mean grain size af Kana-a and Black Mesa Black-an-whites. -- See 
Appendices Band C for the data. 
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Tusayan White Ware between 850 and 1150 are presented in Figure 4. It seems that 

sometime between 878 and 1015, the use of fine-grained temper in the white ware 

manufacture began to increase in northern Black Mesa. 

Previous Studies 

Production and distribution of Tusayan White and Gray Wares have already been 

studied by Deutchman (1979, 1980) and Garrett (1980, 1986). Deutchman conducted 

neutron activation analysis, while Garrett carried out petrographic, textural and X-ray 

emission analyses. Both studies were based mainly on the samples obtained from 

northern Black Mesa. However, the conclusions they reached from the analyses are not 

compatible. 

Deutchman's analysis is concentrated on Sosi Black-on-white (1040-ca.ll10 in 

northern Black Mesa) and Dogoszhi Black-on-white (ca.l020-after 1146 in northern Black 

Mesa). It was concluded, in spite of the original concern with ceramic trade, that at least 

half or more than half of the vessels recovered from each site were possible on-site 

products, because chemical profiles of 50% to 65% of the specimens are homogeneous 

in each site, yet differ between sites (with some exceptions). Also, it was suggested that 

the rest of the vessels were imported, either from neighboring or distant communities, 

based on the occurrence of specimens sharing common chemical compositions between 

the sites in northern Black Mesa, and between the sites in northern Black Mesa and 

outside Black Mesa. 

Given the clustering of dominant chemical types by sites, on-site production of 

a substantial portion of vessels in each site is highly plausible. As Deutchman noted, 
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Figure 4. Chronological trend of temper size in Tusayan White Ware in northern 
Black Mesa. - Assemblage 1: AZ D:ll:113 PH1, 2: AZ D:ll:2025 St 1, 3: AZ D:ll: 
2068 St. 4, 4: AZ D:7:216 St 1, 5: AZ D:7:11 PH1, 6: AZ D:ll:3 Kiva 1, 7: AZ 
D:ll:425 St. 1. See Appendix E for the data. 
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however, the possibility of intra- and interregional exchange of the remaining vessels is 

inconclusive, because chemical variability of locally available raw materials is not 

thoroughly investigated. Also, the residual chemical variations discerned in vessels at each 

site might be an outcome of the exploitation of more than one clay quarry by the potters 

inhabiting a site. Another possibility is that some of the chemical variation might be an 

outcome of different degrees of mixture of clay matrix, temper sand, slip on paint when 

taking samples from sherds for the activation analysis. 

Not only white (Black Mesa, Sosi, and Dogoszhi Black-an-whites), but also gray 

ware (Kana-a Gray-864-1065 in northern Black Mesa-and Tusayan Corrugated-1010-

1135 in northern Black Mesa) were analyzed in Garrett's study. Garrett concluded that 

all of the pottery types--except Black Mesa Black-on-white-were imported to northern 

Black Mesa from production loci located outside the region. Only Black Mesa Black-on

white was considered to be a local product, although Garrett did not specify whether 

"locally made" implies the manufacture of this pottery type in each settlement or in 

limited localities within northern Black Mesa. The local production of Black Mesa Black

on-white was proposed because of the correspondence in petrographic, textural and 

elemental compositions of vessels and locally available sand (Wepo Formation) and clay. 

Ceramic exchange of other pottery types except for Tusayan Corrugated was inferred 

from the discrepancy in petrographic and/or textural profiles between pottery and local 

geology (Wepo and Toreva Formations). Regarding Tusayan Corrugated, the source rock 

of temper sand was identified as the Tareva Formation. However, because the nearest 

Tareva outcrops are located about 16 to 19 Ian away from the sites whose specimens were 

analyzed, the possibility of ceramic exchange was postulated. 
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Garrett's interpretations have various problems. For instance, the local produc-

tion of Black Mesa Black-on-white is not strongly supported by the data, because the 

Wepo Formation exists not only on northern Black Mesa, but also all over the Black 

Mesa (United States Department of the Interior Geological Survey 1968). Hence, the 

possibility of production outside northern Black Mesa cannot be ruled out with Garrett's 

data alone. In contrast, ceramic exchange of other pottery types is also questionable, 

because the representativeness of rock samples of local geological formations that Garrett 

utilized as standards is not shown. For example, it was mentioned that rock samples of 

the Toreva Formation were collected from only one locality (Garrett 1980:35). Moreover, 

provenience information of Wepo Formation samples is not clearly provided. In order 

to delineate the variability in petrographic and textural composition of a particular 

geological formation, systematic sampling of rock and sand specimens is requisite (e.g., 

Lombard 1987). 

Garrett's interpretations of local and nonlocal ceramic production are based on 

the basic assumption that long distance trips or exchange to procure certain kinds of 

preferable raw materials were absent. The applicability of this assumption to Tusayan 

White and Gray Ware production is questionable because, as noted, potters of these 

wares apparently selected particular temper sand in order to meet certain requirements 

in vessel manufacture or use at least after 880 or 1010. There are some instances of 

Anasazi ceramics that indicate that raw materials were obtained from distant localities. 

Thus, at AZ D-1O-7 (NAU), a late P ill (1200-1300) site located in the KletWa Valley 

(Callahan 1985), on-site production of Tusayan White and Gray Wares is solidly 

substantiated with the discovery of pottery-making workshops. In this site, 32% of 

Tusayan White Ware is volcanic ash tempered. The manufacture of these ash-tempered 
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vessels in this site is certain, because unfired clay tempered with volcanic ash was 

recovered from the workshop. The nearest source of this volcanic ash is more than 20 

km from the site (Geib and Callahan 1987:100-101). 

At RB568, another late P m site located in the Klethla Valley (Beals et al. 1945: 

71-86; Crotty 1983a), on-site production of Tsegi Orange, Tusayan White and Gray Wares 

is highly likely in terms of the occurrence of unfired orange ware vessels, pukis (turntables 

for pottery making) suited to the size of white and gray wares, and quartz sand temper 

that was to be used to make white or gray wares (Crotty 1983a:76, 1983b:57). These 

items were found as grave goods in burials. The source clay of Tsegi Orange, Tusayan 

White and Gray Wares outcrops at least about 8 km from the site (Larson 1983:72; cf. 

Arnold 1980:149). 

Although they do not specifically deal with Tusayan White and Gray Wares, 

Cordell and Plog (1979) proposed a general scheme for the development of pottery 

production in the northern Southwest It was argued that from 700 through 1000 pottery 

was made in a limited number of production centers and from 1000 through 1425 the 

specialization of pottery production was further intensified. Specialized pottery 

production and exchange were postulated based on technostylistic similarity of vessels 

over the area, the use of noniocal clay and temper in pottery and the paucity of direct 

evidence of pottery making recovered from excavated sites. 

As shown above, the use of exotic raw materials cannot be employed as strong 

evidence of ceramic exchange. In addition, occurrences of some items that were certainly 

related to pottery manufacture are not so rare. For example, pottery anvils are often 

found in the Flagstaff area where the dominant pottery was made by the paddle and anvil 

technique (Bartlett 1934:32-33; Colton 1946:287-288; Jennings 1968:51; Kelly 1969: 126, 
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127, 129; Ward 1969:95-96). While clear pottery making and firing areas are seldom 

discovered in excavated sites in the northern Southwest (Sullivan 1988), formation 

processes of the archaeological record should be taken into account to explain the scarcity 

of apparent pottery making and firing areas. It goes without saying that technostylistic 

similarity of pottery alone is not sufficient to substantiate ceramic exchange. 

Another hypothetical scheme of specialized pottery production similar to the one 

propounded by Cordell and Plog was also proposed for decorated vessels by Upham and 

others (Upham 1982:127-133). They envisioned that production centers of ceramics 

increased between 750 and 1100 and decreased after 1100. After 1300, principal wares

such as White Mountain Redware, Zuni Glaze Ware, Winslow Orange Ware, and Jeddito 

Yellow Ware--were possibly manufactured in single centers or single areas. In addition 

to technostylistic variation, petrographic diversity and uniformity of vessels were adopted 

as an index of the number of loci involved in ceramic production. 

In spite of Upham's assertions, results obtained in the petrographic analysis 

(Garrett 1982) on which his argument is founded do not substantiate either on-site 

production or specialized production of the pottery types analyzed, because the analysis 

was not well designed with respect to the choice of sites and the number of samples per 

site and per pottery type. Regarding the possibility of centralized production of the 

fourteenth century wares, Garrett (1982:76, 78) herself admonished that her samples are 

too small to ascertain petrographic homogeneity of Jeddito Yellow Ware (only eight 

sherds of one type obtained from three sites were analyzed) and Winslow Orange Ware 

(only sixteen sherds of one type obtained from three sites were analyzed). 

In summary, of different views proposed on the production of Tusayan White and 

Gray Wares in particular or prehistoric Puebloan ceramics in general, only Deutchman's 
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proposition that at least half or more than half of vessels in each site were on-site prod-

ucts is acceptable. However, because Deutchman's analysis was focused only on two pot-

tery types in Tusayan White Ware obtained from the latest sites (1100-1150) in northern 

Black Mesa, the applicability of the same pattern to other pottery types, especially those 

of Tusayan Gray Ware in earlier sites, needs to be examined. In the ensuing sections, the 

prevalence of on-site pottery production is further evaluated by three independent lines 

of observations: (1) correlation between temper zone and geological zone, (2) occurrence 

of intermediate pottery, and (3) occurrence of the items and features related to pottery 

making. 

Correlation between Temper 
Zone and Geological Zone 

If pottery was made in each site using raw materials collected in the immediate 

vicinity, clay and temper should covary with the background geology of each site. Hence, 

a correspondence between clay or temper zone of pottery and geological zone can be 

strong evidence to indicate the prevalence of on-site ceramic production in the area at 

large. It should be noted, however, that the absence of a correlation does not necessarily 

imply the absence of on-site pottery manufacture, because the possibility of long distance 

trips or exchange to procure raw materials cannot be ruled out. 

As a corollary of Anasazi ceramic taxonomy, Tusayan White and Gray Wares 

have similar paste and temper over the area, although there are minor regional variations 

within the broader homogeneity. While Tusayan White and Gray Wares are distributed 

mainly in the area in which sedimentary rocks are predominant (Figure 5), there is no 

clear correlation between the predominant area of Tusayan White and Gray Wares at 

large and the distributions of specific geological formations. 
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Figure 5. Geological background of Tusayan White and Gray Wares predomi
nant area 
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At the scale of regional variants of the wares, however, a clear correspondence 

between temper sand and background geology can be discerned. For instance, in the 

Hopi Buttes area (Arizona J-7, 8, 11, and 12) (Figure 2), it is known that Tusayan 

Corrugated contains some black grains in addition to translucent quartz sand temper. 

Those specimens having such a characteristic temper have been distinguished as Hopi 

Buttes Variety of Tusayan Corrugated (Andrews and Tsosie 1980:48-50). Hopi Buttes 

Variety is essential in exploring the correlation between temper sand and background 

geology, because black sand can easily be identified with the naked eye or a hand lens 

(at least in Tusayan Gray Ware), so that large samples can be analyzed without spending 

considerable time and labor to make thin sections. 

While Hopi Buttes Variety was first recognized for Tusayan Corrugated, the same 

variety is also present in other pottery types of both Tusayan White and Gray Wares in 

the Hopi Buttes area (e.g., Heacock et at. 1984:51-56). In order to see the correlation 

between temper sand and background geology, the relative proportion of Hopi Buttes 

Variety of Tusayan White and Gray Wares in each site was examined in the Hopi Buttes 

area (Arizona 1-5 to 12) from 1000 to 1100. All specimens analyzed are those deposited 

in Bilby Research Center of Northern Arizona University. To ensure representativeness 

of samples, only sites were analyzed that had five or more sherds of each ware (Figures 

6 and 7). 

It is unequivocal both in the white and gray wares that Hopi Buttes Variety 

sherds are concentrated in the area in which basalt outcrops are distributed. The 

occurrence of the variety declines sharply outside the basalt area (Figure 8). It was 

confirmed under a polarized microscope that black sand included in Hopi Buttes Variety 

is basalt and its constituent colored minerals such as pyroxene (Table 5). The black sand 
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Table 5. Petrographic compositions (point counts) of Hopi Buttes variety and ordinary indented Corrugateda. -- (1) 
Monocrystalline quartz, (2) Polycrystalline quartz/feldspar, (3) Feldspar, (4) Chert/Rhyolite, (5) Pyroxene, (6) Basalt, (7) Zeolite, 
(8) Organic-rich mudstone/Shale, (9) Mica, (10) Sherd/Mudstone/Shale, (11) Sandstone, (12) Unidentifiable, (13) Grain total. 
600 points were scanned (Scanning interval: O.1mm (horizontal) and O.5mm (vertical»). All sites are located in the Flagstaff area. 

Sample No. (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

Hopi Buttes Variety of Indented Corrugated 

AZ I:15:1(ASM) 12 53 21 1 15 90 

San Francisco 
Mt. 15:2 1 78 17 4 6 32 18 1 156 

AR-03-04-02-2506 1 52 27 1 3 7 2 4 96 
2 49 5 3 9 24 8 4 102 

AR-03-04-02-2514 2 54 13 9 19 9 2 106 

Ordinary Indented Corrugated 

AZ I:15:1(ASM) 6 31 48 6 6 38 12 141 
7 51 5 64 4 5 129 

San Francisco 
Mt. 15:2 2 16 39 9 2 3 37 12 118 

AR-03-04-02-2506 3 11 3 1 2 2 140 1 1 161 
AR-03-04-02-2514 1 88 36 1 4 20 1 6 156 

a Tusayan Corrugated or Medicine Gray 
~ 
UJ 
-...J 
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collected in the Hopi Buttes area has the same appearance as that observed in sherds, i.e., 

glassy black. The occurrence of Hopi Buttes Variety of Tusayan Corrugated is reported 

as far west as the Grand Canyon area (Schwartz et a!. 1981:131), though the frequency 

is very low. 

As shown in Figure 8, the proportion of Hopi Buttes Variety sherds in a ceramic 

assemblage is much smaller in white than in gray ware in the Hopi Buttes area. This is 

possibly a composite result of geological and analytical factors. White ware usually 

contains much finer sand temper than the gray ware as already mentioned and the fine 

sand available in the Hopi Buttes area possibly includes a smaller amount of basalt 

because it is more weathered. In addition, due to its finer grain size, the identification 

of the bas ali tic component is much more difficult in white ware than in gray ware under 

the binocular microscope. It might be that some of the Hopi Buttes Variety sherds were 

overlooked and misidentified as ordinary Tusayan White Ware. 

Although systematic analysis has not been undertaken, many sherds of Little 

Colorado White Ware obtained from sites located in the basaltic area, e.g., AZ 1-12-21 

(NAU), AZ 1-12-23 (NAU), also contain basaltic sand in addition to characteristic sherd 

temper. This observation suggests that Little Colorado White Ware was also made in the 

Hopi Buttes area (see A A Douglass 1987:147-230). 

Occurrence of Intermediate Vessels 

The distributional pattern of intermediate vessels between two contiguous wares 

is highly useful for making inferences on the production mode of pottery. In the case 

where intermediate specimens are localized in the border area of the two wares, the 

possibility of on-site pottery production in each settlement is strongly suggested. If 
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pottery was made in limited sites or areas, the possibility becomes low that intermediate 

vessels occur in the border area of the two wares. 

Based on this expectation, the distributional pattern of intermediate vessels 

between Tusayan White and Little Colorado White Wares was examined. Little Colorado 

White Ware is generally characterized as having thick white slip, dark core color and 

ample sherd temper. Tusayan White Ware, on the other hand, has thin or no slip, light 

core color, and abundant quartz sand temper. However, there are intermediate vessels 

between these two wares. One was tentatively called sherd-tempered Tusayan White 

Ware that has thin or no slip and light core color, yet has some or abundant sherd 

temper. The other one was called quartz-tempered Little Colorado White Ware, which 

has thick slip and dark core color, yet has quartz sand temper with little or no sherd 

temper. 

The relative proportion of sherd-tempered Tusayan White Ware from 1000 to 

1100 period (mostly Black Mesa and Sosi Black-on-whites) in the entire Tusayan White 

Ware sherds in each site was examined for the areas in which Little Colorado White 

Ware is virtually absent (Arizona D-7, 11, 15 and 1-4) and both Little Colorado and 

Tusayan White Wares are present (Arizona 1-12) (Figure 9). It is evident that sherd

tempered specimens are concentrated at the sites located in the border area where both 

Tusayan White and Little Colorado White Wares occur together in a site. It should be 

noted that some of sherd-tempered specimens in the border area are Hopi Buttes Variety. 

In contrast to sherd-tempered Tusayan White Ware, the occurrence of quartz-tempered 

Little Colorado White Ware seems rare; in the ceramic collections examined, only five 

specimens were found in a site (AZ 1-7-11 (NAU)) located in the border area. 
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Figure 9. Frequency of sherd-tempered Tusayan White Ware, ordinary Tusayan 
White Ware, and Little Colorado White Ware. - See Appendix F for the data. 
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As represented in the ware-series systematics, certain technological characteristics 

of pottery making are generally localized in a restricted area and persist through time in 

Anasazi ceramics. Given such temporal and spatial patterns, there certainly was a barrier 

in the diffusion of pottery making techno-complexes between adjacent regional 

populations. However, that this barrier was not necessarily unbreakable is apparent in 

light of the presence of intermediate vessels. As similar to the anomalous adoption of 

exotic styles, the adoption of exotic technologies can be caused by discrepancy in the 

identification and/or the image of their bearers among some members of a group for some 

reason. 

Although it is later than the period concerned here, there is another example of 

similar intermediate vessels in Tusayan White Ware. As noted, Tsegi Orange, Tusayan 

White and Gray Wares were possibly manufactured side by side at RB568. In this site, 

the majority of Tusayan White Ware is tempered with crushed sherds in addition to 

quartz sand (Crotty 1983a:76-85), i.e., sherd-tempered Tusayan White Ware. Because 

sherd temper is a diagnostic characteristic of Tsegi Orange Ware, it is apparent that the 

anomalous addition of sherd temper to Tusayan White Ware in this site was a result of 

the influence from the tempering technique of Tsegi Orange Ware. This is endorsed by 

the observations in AZ D-1O-7 (NAU) where, as noted, on-site production of Tusayan 

White and Gray Wares is solidly substantiated. In this site, only 0.7% of Tusayan White 

Ware is sherd plus quartz sand-tempered. Most others are tempered with quartz sand, 

crushed sandstone, or volcanic ash. Only 4% of the ceramic assemblage are Tsegi Orange 

Ware in this site (Callahan 1985:96-97). Note that RB568 and AZ D-10-7 (NAU) are 

contemporaneous, i.e., the effect of a temporal difference is unlikely to be responsible. 
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It should be noted that the transfer of pottery making techniques between the 

two wares was neither bilaterally balanced nor random at RB568. In spite of the 

abundance of sherd-tempered Tusayan White Ware, no quartz sand-tempered Tsegi 

Orange Ware is reported in this site. As noted, such a pattern also appears to be true 

of intermediate vessels between Tusayan White and Little Colorado White Wares. 

As in the case of RB568, the anomalous adoption of exotic techniques of pottery 

making is most likely to have occurred when potters having different technological 

traditions resided in the same community. This is probably true of the case in Tusayan 

White and Little Colorado White Wares in the Hopi Buttes area, because the occurrence 

of sherd tempered Tusayan White Ware appears to be high in the sites where both wares 

are abundant, while it is low in the sites in which Little Colorado White Ware is scarce 

or absent. As noted, Little Colorado White Ware was also possibly made in the Hopi 

Buttes area in light of the black sand mixed in tempering materials of the ware recovered 

in this area. 

Occurrence of Items and Features 
Related to Pottery Making 

The presence of items and/or features related to pottery making is the most solid 

evidence of on-site pottery manufacture (D. Hill 1985; Sullivan 1988). Distnbutional 

patterns of such items and features over the area provide important information 

concerning the mode of pottery production. IT the occurrence of the items and features 

is localized, the presence of specialized ceramic production and exchange is suggested. 

Should the items and features be widely distributed over the area, the possibility of on-site 

pottery production in each settlement is enhanced. 
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Distributional studies of the items and features related to ceramic manufacture 

necessitate a number of excavated sites because they (especially the features) are difficult 

to find in surface survey. Within the distribution area of Tusayan White and Gray Wares, 

northern Black Mesa is the only extensively excavated area. Distributions of the items 

and features were, therefore, examined in this area based on published data, site files and 

the author's first-hand observations of ceramic collections. Sites were tentatively divided 

into 850-1000 and 1000-1150 periods. 

While solid cases are few, probable pottery making and/or firing areas are 

reported from some sites in northern Black Mesa. In the period from 850 to 1000, a case 

at AZ D:7:23 (1. Anderson 1978a) might have been an outdoor pottery making area. In 

this site, a relatively high density of sherd scrapers, and polishing and rubbing stones was 

found in the area between a jacal structure (St. 7) and a subterranean room (St. 10). It 

is also reported that groundstone artifacts (though not specified, presumably mano and/or 

metate), sherds and other lithics were also densely distributed in and around this locus. 

Given the presence of groundstone artifacts, it was considered that food processing as 

well as pottery making had been conducted in this area (1. Anderson 1978a:70). It should 

be noted that the mano and metate could also be utilized to grind clay and temper for 

pottery making (Callahan 1985:58; D. Hill 1985:22). 

Among late sites, from 1000 to 1150, an area in AZ D:7:704 might have been 

an indoor pottery making workshop (Gilreath 1979:63). In this site, sherd scrapers and 

pebble polishers clustered at a clay stained area along a wall of a large rectangular 

structure (St. 13). Also, at AZ D:7:2085 (Burgett et al. 1985:91), several unfired sherds 

and lumps of untempered clay were recovered near a hearth in a small structure (St. 1). 

In AZ D-11-9 (NAU), pottery making and firing were certainly carried out, because 
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unfired sherds, fired and unfired clay, pukis. sherd scrapers and polishing stones were 

found in and out of a repository for pottery making paraphernalia located near a probable 

pottery firing hearth. The site has no domicile structure and is located some 100 m away 

from the probable parent habitation site (AZ D-11-20 (NAU)) (Ambler 1987). It should 

be noted that, of these four instances, only AZ D:7:704 is a habitation site having a kiva. 

Various factors can be responsible for the scarcity of strong cases of pottery 

making and firing areas thus far discovered in excavations. For instance, unless it is found 

as a Pompeii context, pottery making areas are difficult to perceive, because no salient 

debris and features indicating ceramic manufacture are possibly left behind. Furthermore, 

making and firing Anasazi ceramics were apparently done not only within a habitation 

site, but also in isolated localities as evidenced by AZ D-11-9 (NAU) (see also Brew and 

Hack 1939; Fuller 1984). Thus, the scarcity of presently known pottery making and firing 

areas does not imply the absence of autonomous pottery manufacturing. 

While it is not a pottery making or firing area, two possible clay quarry sites have 

been discovered on northern Black Mesa. AZ D:7:723 (Jobe 1979) is a large outcrop of 

gray clay lying below thin surface aeolian sediment. No structures or features were found 

at this site in spite of extensive stripping of the area. Plenty of sherds (N = 1609), 10 lithic 

flakes, a piece of groundstone and a two-hand mano were recovered. Intriguing aspects 

of the ceramic assemblage is that Tusayan White Ware (85%) outnumbers Tusayan Gray 

Ware (15%) (Powell and Klesert 1979:23) and that more than 90% of white ware sherds 

are jar fragments. In habitation sites on northern Black Mesa, sherds of Tusayan White 

Ware (usually 20% or so) are much fewer than the gray ware and the white ware jars 

account for usually about 60% of the ceramics (see Table 8). 
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Another possible clay quarry is AZ D:ll:1152 (Layhe 1978c), which is an outcrop 

of very fine grained clay. As similar to AZ D:7:723, no structure or feature was found. 

However, in contrast with AZ D:7:723, only 24 sherds with no other artifacts were 

recovered from this site. Of these 24 sherds, 63% is Tusayan White Ware. However, 

whether jars predominate in the ware is not known. Differences in the artifact inventory 

and frequency between AZ D:7:723 and AZ D:ll:1152 might be explained as a 

consequence of the difference in the size of clay outcrops: ca. 370 m2 in the former vs. 

less than 16 m2 in the latter. In addition to the..se possible clay quarries, it is also 

suggested that in AZ D:7:263 clay might have been collected from nearby outcrops 

(DeMarcay et al. 1982b:l09). 

In spite of these instances of possible clay quarries, one cannot necessarily 

conclude that clay collected from these sites was utilized mainly for pottery making, 

because clay was also employed for plastering floors and walls of structures. Nonetheless, 

the presence of potential clay quarry sites, which might have been exploited for pottery 

making, does provide some support for the proposition that pottery was made on 

northern Black Mesa. 

In addition to the discovery of probable pottery making or firing areas, items 

related to ceramic manufacture are also found in a number of proveniences. Such iso

lated items are also useful as an index of on-site ceramic manufacture, if their use in pot

tery making is considered to be certain. As items solidly related to ceramic manufacture, 

the occurrence of unfired sherds, unfired clay, temper sand stored in vessels, and pukis 

were examined. Because unfired clay can also be used for plastering floors and walls as 

noted, only cases of clay coils or prepared (tempered) clay were listed (Table 6). While 
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Table 6. Items related to pottery making found in northern Black Mesa 

Site 
No. Site Item Provenience Source 

AD. 850-1000 

AZD:11:57 Unfired sherds (N = 110, Unknown Gumerman et al. (1972:54) 
the same vessel) 

AZ D:11:2030 Unfired miniature vessel Unknown Christenson and Parry 
(N = 1) (1985:573) 

AD. 1000-1150 

1 AZD:7:11 Unfired miniature vessel Floor fill of Gumerman et al. (1972:82) 
(N = 1) Kiva 1 

2 AZD:7:27 Unfired sherds (N)25, the Floor fill of Author's observation 
same vessel, corrugated) Fea.3 
Puki (N = 2) Fill and floor Author's observation 

fill of Fea. 3 

3 AZD:7:99 Unfired sherds (N)69, the Floor of Author's observation 
same vessel, indented Kiva 1 
corrugated) 

4 AZD:7:109 Unfired clay coils Pit in midden Andrews et aL (1982:245) 
Unfired prepared clay Unknown Andrews et al. (1982:244) 

5 AZD:7:262 Unfired clay coils Hearth of Andrews et al. (1982:258) 
S1. 18 

6 AZD:7:2094 Unfired prepared clay S1. 4 Smiley et al. (1983:425) 

7 AZ D:7:3021 Unfired miniature vessel Unknown Andrews et al. (1982:279) 
(N = 1) 

8 AZ D:11:11 Unfired pot (N = 1) Unknown Gumerman (1970:91) 

9 AZ D:ll:34S Puki (N = 1) Burial in Kiva K1esert (1984:71) 

10 AZ D:ll:2051 Puki (N = 2) Wall niche of Author's observation 
S1. 5 

11 AZ D:1l:2108 Temper sand stored in jars Floor of S1. 1 Site file and James Carucci 
(N = 2) (personal commun., 1987) 

12 RB551 Unfired tempered clay Floor 2 of Beals et al. (1945:46) 
Room 4 
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it was not included here, crudely made miniature vessels might also be employed as an 

indirect evidence of on-site pottery production, because they are likely to have been 

child's work imitating ceramic manufacture occurring in a community (Oeal 1985a:49) or 

a potter's charm (Nequatewa 1939). 

Although items listed in Table 6 are not abundant, this should not be regarded as 

closely representing past reality. For instance, pukis are usually made by reshaping the 

bottom or sides of broken gray ware jars (Figures 10 and 11) (see Ambler 1987:55-58 for 

an exception); it is difficult to identify them as such if they have been fragmented and 

scattered over the deposit. All the pukis listed, except the one in a grave good in AZ 

0:11:348, were detected through refitting sherds by the author. Since sherd refitting is 

not routinely carried out in most of the excavated sites, except for apparently reconstruct

ible vessels, there are presumably many more overlooked pllkis in sherd collections. 

The difference in the occurrence of items between early (850-1000) and late (1000-

1150) sites is an outcome of an imbalance in the number of sites or components 

excavated from each period. Of 14 instances presented, most sites consist of kiva, 

habitation and storage structures. However, AZ 0:7:2094 is composed only of a jacal 

structure having an internal hearth, while AZ 0:11:57 has habitation and storage 

structures without a kiva. Moreover, AZ 0:11:11 and AZ 0:7:3021 have a kiva, but are 

devoid of apparent storage structures. Coupled with the instances of probable pottery 

making areas, it seems that pottery making was usually conducted not only in habitation 

but also in nonhabitation sites. 

In addition to the items that are solidly connected with pottery making, some other 

objects could also have been used, though not exclusively, for pottery-making, i.e., 

polishing stones and worked sherds. Since polishing stones sometimes occur in 



Figure 10. Pukis in AZ D:7:27 Fea. 3. -- a: Outside, b: Inside. 
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Figure 11. Pukis in AZ D:ll:2051 St. 5. -- a: Outside, b: Inside. 
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preceramic sites, it is probable that they were not utilized only for pottery making. 

However, it is apparent that the polishing stone was requisite for polishing the surface 

of a painted vessel (Barnett 1973:93; Callahan 1985:149; Geib and Callahan 1988). 

Similarly, it is obvious that not all worked sherds were scrapers. However, some certainly 

were used for scraping vessel surface during pottery making (Barnett 1973:94; Callahan 

1985:109). Both polishing stones and worked sherds are ubiquitous in northern Black 

Mesa, i.e., almost all excavated habitation sites in the ceramic period yielded variable 

amounts of these items. 

Some unfired sherds are certainly of Tusayan Gray Ware. In terms of its grain size 

(fine to medium), on the other hand, quartz sand temper stored in jars was possibly for 

making Tusayan White Ware. Polishing stones are requisite for making white ware, while 

they were not necessary for the manufacture of gray ware. Based on this evidence, it is 

very likely that both Tusayan White and Gray Wares were manufactured in northern 

Black Mesa. In this area, more than 90% of the sherds at each site are one of these two 

wares. Almost all of the remaining vessels are San Juan Red or Tsegi Orange Wares. 

No item (unfired pots, crude miniature vessels, etc.) that indicates the manufacture of red 

or orange wares is known in this area. As noted, Tsegi Orange Ware is sherd-temperecl. 

However, virtually no sherd-tempered Tusayan White Ware is present in northern Black 

Mesa. The sites from tOOO to 1150 that yielded the isolated items solidly related to 

ceramic manufacture plus AZ D-11-9 (NAU) (a strong case of pottery making and firing 

area) and AZ D:7:2085 (several unfired sherds were recovered) were plotted on a map 

(Figure 12). It is obvious that the sites that yielded the items or features are scattered 

throughout northern Black Mesa. 
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Figure 12. Distribution of items and features related to pottery making in 
northern Black Mesa. -- See Table 6 for the site number. 
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Production of Tusayan White and Gray Wares 

Based on the three independent lines of evidence, (1) the correspondence 

between temper sand and geological background, (2) the localization of intermediate 

vessels in the border area of wares, and (3) the widespread occurrence of the items and 

features related to ceramic manufacture, it is very likely that Tusayan White and Gray 

Wares were generally made in each settlement, at least before 1150. However, it is not 

certain what proportion of the vessels in each site were usually on-site products. 

Deutchman estimated that at least 50% to 65% of the vessels were made at each 

site based on the clustering of chemical profiles in the samples. However, as noted, 

because the samples of Deutchman's analysis are a mix: of both body clay and temper sand 

(Deutchman 1979:183, 1980:130), some compositional variation discerned among the 

samples might be due to different degrees of mixture of these constituents rather than 

a difference in the sources of the constituents. 

In addition, the results of oxidation experiments of various clay samples collected 

on and around northern Black Mesa indicate that the major chemical components (iron 

compounds) of clay obtained from the same geological formation are not so homogeneous 

(Geib and Callahan 1987:103). It is likely, therefore, that the proportion of on-site 

products in Deutchman's study is underestimated rather than inflated. Even though 

pottery was generally made at each site, it is probable that finished pottery moved from 

site to site for various reasons. However, the percentage of such intrusive vessels is likely 

to have been small in comparison with on-site products, i.e., most Tusayan White and 

Gray Wares were possibly home-made in their predominant area. Also, the proportions 

of intrusive vessels might be different between the white and gray wares as a result of the 
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difference in portability between large storage jars and small vessels (mainly serving bowls 

and pitchers) (Colton and Hargrave 1937:27-28). 

Although the present study indicates the prevalence of on-site production of 

Tusayan White and Gray Wares, ceramic manufacture at each site does not immediately 

imply the presence of a household mode of pottery production. For instance, the vessels 

might have been produced by specialized itinerant potters (Xanthoudides 1927:118; 

Simoons 1960:188-189; Balfet 1965:163; Linne 1965:21; Matson 1965:212; Donnan 

1971:465; van der Leeuw 1977:72). Material correlates of itinerant pottery making in 

contrast to household mode of pottery production are not clearly formulated. However, 

the likelihood that Tusayan White and Gray Wares were produced by traveling potters 

appears to be low in light of the occurrence of sherd-tempered specimens only in the 

border area sites. In addition, the cases of pottery making paraphernalia stored in rooms 

or kivas, e.g., AZ D:11:2051, AZ D:ll:2108, and RB551 (Table 6), might also be 

employed as negative evidence. 

Even though pottery was made by sedentary potters residing in each settlement, 

there are still possibilities other than a household mode of production. It might be that 

pottery was made by potters of limited households rather than of each household in a 

settlement, i.e., a household industry (van der Leeuw 1977; Peacock 1982:8). However, 

a household industry is unlikely to have been applicable to the production of Tusayan 

White and Gray Wares, because the size of habitation sites is usually very small and only 

one or a few household had resided in one locality in northern Black Mesa (to be 

discussed in the next chapter). Thus, it is probable at least in northern Black Mesa that 

Tusayan White and Gray Wares were manufactured mainly for own use in habitation and 

nonhabitation sites at least from 850 through 1150. 
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Traditionally, locally made and intrusive wares have been distinguished in 

accordance with the relative proportion of wares in a ceramic assemblage. Predominant 

wares have customarily been regarded as locally made and wares in a small quantity have 

been classified as traded. Possibly this criterion has a certain validity when proportional 

differences between the majority and the minority wares are striking. However, a 

problem arises in the border areas where two or more wares occur in more or less even 

amounts in a ceramic assemblage or the proportional difference between wares is not so 

conspicuous. 

As in the case of RB568, different regional wares could have been manufactured 

side by side, possibly because of the coresidence of potters representing different ceramic 

traditions in a single settlement. At RB568, approximately 48% of all vessels are Tsegi 

Orange Ware, 22% are Tusayan White Ware and 30% are Tusayan Gray Ware (Beals 

et al. 1945:18). Thus, it cannot always be considered that only the most abundant ware 

(or wares) were on-site products. In border area sites in which proportional differences 

between the wares are not so large and the items (e.g., unfired sherds, clay, temper) 

indicating the manufacture of a particular ware or the intermediate vessels between wares 

are absent, alternative criteria need to be devised in order to identify home-made and 

imported wares. 

In the Flagstaff area in which Alameda Brown or San Francisco Mountain Gray 

Wares are usually predominant, Tusayan White and Gray Wares are minor components 

in a ceramic assemblage. However, in some sites the proportional differences between 

Tusayan White and Gray Wares and Alameda Brown or San Francisco Mountain Gray 
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Wares are not so large or Tusayan White and Gray Wares slightly outnumbers the other 

two wares (Table 7). Since pottery anvils are recovered in some sites located in the 

Flagstaff area as already noted, it is apparent that Alameda Brown or San Francisco 

Mountain Gray Wares (which were made with paddle and anvil technique) were 

manufactured at least at those sites. In contrast, there is no case in which the items 

solidly associated with the manufacture of Tusayan White or Gray Wares were discovered 

in the Flagstaff area. 

In order to determine whether Tusayan White and Gray Wares were imported 

or manufactured in this area, the ratios of Tusayan White and Gray Wares and of bowls 

and jars of Tusayan White Ware in each site were examined and those ratios in the 

Flagstaff area and in northern Black Mesa in which on-site production of both wares is 

certain were compared (Table 8). It was expected that similar ratios of the wares and of 

bowls and jars would appear in the two areas if the wares were also manufactured in the 

Flagstaff area. In contrast, the ratios should be different if the wares were not on-site 

products, but imported ones, because portability of large storage jars and small vessels is 

different and because Tusayan Gray Ware is composed mainly of jars and Tusayan White 

Ware includes both jars and bowls. 

Regarding the ratio of Tusayan White and Gray Wares, the gray ware (78% on 

an average) is usually much more frequent than the white ware (22% on an average) in 

habitation sites in northern Black Mesa. In the Flagstaff area, however, the mean 

percentage of Tusayan Gray Ware is 49%, while that of Tusayan White Ware is 51%. 

In many sites, white ware outnumbers gray ware, a totally opposite trend to that in 

northern Black Mesa. With respect to the ratios of bowls and jars, the Flagstaff area 

and northern Black Mesa are also totally different; in northern Black Mesa jars (61%) 
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Table 7. Ceramic compositions of selected sites in the Flagstaff area from AD. 
850 to 1070 

Site Total Source 

NA860A 26 (27%) 40 (41%) 32 (33%) 98 Colton (1946:80) 
NA1238 150 (70%) 63 (39%)b 213 Colton (1946:97) 
NA1239 92 (90%) 3 ( 3%)C 7 (7%)C 102 " 
NA1296 290 (45%) 192 (30%) 165 (26%) 647 Colton (1946:106) 
NA1570A 198 ( 8%) 1029 (43%) 1152 (48%) 2379 Colton (1946:113) 
NA1633 18 (19%) 30 (32%) 45 (48%) 93 Colton (1946:124) 
NA1920B 158 (39%) 169(41%) 82 (20%) 409 Colton (1946:159) 
NA1922A 314 (52%) 222 (36%) 73 (12%) 609 Colton (1946:160) 
NA1925A 90 (17%) 393 (74%) 48 (9%) 531 " 
NA1925B 141 (34%) 202 (48%) 75 (18%) 418 Colton (1946:161) 
NA1927A 174 (37%) 182 (38%) 119 (25%) 475 Colton (1946:163) 
NA1676 25 (16%) 76 (48%) 56 (36%) 157 Colton (1946:126) 
NA3028 27 (12%) 166 (72%) 36 (16%) 229 Colton (1946:215) 
NA3029A 316 (41%) 226 (29%) 228 (30%) 770 " 
NA3056 515 (40%) 558 (43%) 230 (18%) 1303 Colton (1946:217) 

a SFMGW: San Francisco Mountain Gray Ware; ABW: Alameda Brown Ware; 
TWW&TGW: Tusayan White Ware and Tusayan Gray Ware. 

b 321 Tusayan Gray Ware sherds in Colton (1946:97) is a typographical error. 
The correct number is 32 (Museum of Northern Arizona Site File). 

C 59 Tusayan Corrugated sherds, 33 Deadmans Gray sherds, 1 Deadmans Fugitive 
Red sherd in Colton (1946:97) are all typographical errors. The correct number of 
Tusayan Corrugated is 1, Deadmans Gray is 59 and Deadmans Fugitive Red is 33 
(Museum of Northern Arizona Site file). 
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Table 8. Frequency of Tusayan White and Gray Wares and of bowl and jar in 
Tusayan White Ware (AD. 850-1070) 

TWWa 

Provenience TWWa Bowl Jar Total 

Northern Black Mesa 

AZ D:11:113 PH1 i06 (82%) 23 (18%) 6 (26%) 17 (74%) 129 
AZ D:11:2023 8t. 1 175 (85%) 31 (15%) 15 (52%) 15 (48%) 207 
AZ D:11:2025 8t. 1 369 (81%) 26 (31%) 85 (19%) 59 (69%) 454 
AZ D:ll:2027 8t. 2 286 (83%) 58 (17%) 18 (33%) 40 (67%) 344 
AZ D:11:2068 8t. 4 199 (81%) 47 (19%) 19 (40%) 28 (60%) 246 
AZ D:11:2030 8t. 2 386 (93%) 28 (7%) 13 (46%) 15 (54%) 414 
AZ D:7:216 8t. 1 788 (78%) 224 (22%) 62 (28%) 162 (82%) 1012 
AZ D:11:18 Kiva 3 47 (52%) 43 (48%) 21 (49%) 22 (51%) 90 
AZ D:7:234 8t. 2 170 (71%) 69 (29%) 32 (46%) 37 (54%) 239 
AZ D:7:11 PH1 368 (77%) 113 (23%)b 39 (35%)b 74 (64%)b 481 
AZ D:7:60 149 (85%) 27 (15%) 10 (37%) 17 (63%) 176 

The Flagstaff Area 

NA860A 11 (44%) 14 (56%) 11 (79%) 3 (29%) 25 
NA1238 33 (72%) 13 (28%) 8 (62%) 5 (38%) 46 
NA1239 2 (25%) 6 (75%) 4 (67%) 2 (33%) 8 
NA1296 126 (64%)C 72 (36%)C 55 (76%t 17 (24%)C 198 
NA1570A 714 (62%)d 438 (38%)d 225 (81%) 52 (19%) 1152d 

NA1633 40 (69%) 18 (31%) 15 (83%) 3 (17%) 58 
NA1920B 69 (43%) 92 (57%) 65 (71%) 27 (29%) 161 
NA1922A 43 (43%) 57 (57%) 48 (84%) 9 (16%) 100 
NA1925A 16 (37%) 27 (63%) 17 (63%) 10 (37%) 43 
NA1925B 14 (34%) 27 (66%) 15 (56%) 12 (44%) 42 
NA1927A 28 (48%) 30 (52%) 18 (60%) 12 (40%) 58 
NA1676 27 (57%) 20 (43%) 13 (65%) 7 (35%) 47 
NA3028 11 (46%) 13 (54%) 12 (92%) 1 (8%) 24 
NA3029A 78 (34%)e 150 (66%)e 47 (73%) 17 (27%) 228e 

NA3056 88 (52%) 81 (48%) 59 (73%) 22 (27%) 169 

a TGW: Tusayan Gray Ware (excluding Lino Black-an-gray); TWW: Tusayan 
White Ware (including Lino Black-an-gray). 

b The amounts were standardized by TGW's provenience unit. 
C Including some mixed sherds from an earlier component. 
d Colton (1946:113). 
e Colton (1946:215). 
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are usually predominant in Tusayan White Ware sherds, while in the Flagstaff area bowls 

(75%) are a major constituent. 

Thus, both white ware:gray ware ratios and bowl:jar ratios are significantly 

different between the two areas. The predominance of the white ware and serving bowls 

in the Flagstaff area is understandable if Tusayan White and Gray Wares in this area were 

imported vessels. It is probable that painted vessels were more attractive as trade items 

than unpainted vessels in the area in which locally made painted pottery was absent 

(Alameda Brown Ware) or scarce (San Francisco Mountain Gray Ware). Also, bowls and 

small jars (which are principal vessel forms of Tusayan White Ware) were apparently 

much easier to transport than large and medium sized jars, which are the main 

constituents of Tusayan Gray Ware. 

In some sites in the Flagstaff area, as noted, the relative frequency of Tusayan 

White and Gray Wares and that of Alameda Brown Ware or San Francisco Mountain 

Gray Ware are not so different (NA860A, NA1296, NA1570A, NA1633, NA1676, 

NA1920B, NA1927A, NA3029A, etc.). In those sites, however, either white ware:gray 

ware ratios, bowl:jar ratios or both are totally different from those in northern Black 

Mesa. In terms of such apparent differences, Tusayan White and Gray Wares in those 

sites are also considered to be imported ones rather than on-site products. 

With respect to the production areas of Tusayan White and Gray Wares 

recovered in the Flagstaff area, it is certain that at least some indented corrugated vessels 

(Tusayan Corrugated or Medicine Gray) were manufactured in and imported from the 

Hopi Buttes area in light of the occurrence of Hopi Buttes Variety of the style in some 

sites located in the Flagstaff area (Table 5). For the remaining vessels, the lower Little 

Colorado River basin could have been a major source of the pottery, because this area 
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is the nearest part of the predominant area of Tusayan White and Gray Wares to the 

Aagstaff area. In terms of oxidized color compositions, Kana-a Black-on-white, Black 

Mesa Black-on-white and indented corrugated in the lower Little Colorado River basin 

and the Aagstaff area are similar (Table 4). Petrographic compositions and total grain 

counts of Kana-a Black-on-white are also alike in these two areas (Table 9). 

In contrast, Kana-a Black-on-white, Black Mesa Black-on-white and indented 

corrugated in the Shonto Plateau and Black Mesa are slightly different from those types 

in the Flagstaff area; the occurrence of sherd temper is less frequent in the former areas 

than in the latter area. In addition, the total grain counts of Kana-a Black-on-white in 

Black Mesa and Black Mesa Black-on-white in the Shonto Plateau and Black Mesa are 

slightly greater than those in the Aagstaff area (Table 9). Oxidized color compositions 

of Kana-a Black-on-white and Black Mesa Black-on-white in Black Mesa are also 

different; reddish yellow and reddish brown clay appears to be less popular in Black Mesa 

than in the Aagstaff area (Table 4). Based on these differences and the geographic 

distance from the Aagstaff area, the Shonto Plateau and Black Mesa were certainly not 

major sources of Tusayan White and Gray Wares recovered in the Aagstaff area. 



Table 9. A summary of petrographic compositions (mean percentages of constituents and total grain counts in point 
counting). -- Scanned points: 600. Scanning interval: 0.1 mm (horizontal) x 0.5 mm (vertical). (1) monocrystalline quartz, (2) 
polycrystalline quartz/feldspar, (3) untwinned feldspar, (4) cross-twinned feldspar, (5) albite feldspar, (6) mica, (7) organic-rich 
mudstone/shale, (8) potsherd, (9) sandstone, (10) chert/rhyolite, (11) andesite, (12) unidentifiable, (13) grain total. See 
Appendices H, I, and J for the data. 

N. of 
Area8 Sample (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

Kana-a Black-on-white 

SP 30 48 34 7 2 3 1 2 3 1 129 
NBM 15 44 28 11 1 1 1 3 8 3 1 145 
LLCRB 5 40 23 10 1 11 12 1 124 
FA 5 52 30 6 2 3 5 2 1 125 

Black Mesa Black-on-white 

SP 9 44 23 11 2 4 8 2 5 2 133 
NBM 18 39 20 14 1 1 5 6 5 8 3 133 
FA 12 34 21 15 1 1 2 19 4 3 1 2 108 

Indented Corrugatedb 

SP 14 38 44 7 5 2 2 2 1 121 
NBM 13 35 48 5 2 3 1 3 2 122 
FA 38 36 31 6 2 1 8 9 2 2 2 122 

8 SP: Shonto Plateau; NBM: Northern Black Mesa; LLCRB: Lower Little Colorado River Basin; FA: Flagstaff 
Area. -

b Tusayan Corrugated or Medicine Gray. g 
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CHAPTER 4 

SOCIOCULTURAL BACKGROUND 

Introduction 

As a background for discussing the pattern of stylistic change of Tusayan White 

and Gray Wares, sociocultural aspects of the regional populations that manufactured 

and/or used these ceramics are explored in this chapter. For northern Black Mesa, for 

which unusually rich archaeological information is available, subsistence, settlement 

patterns, occupation spans of habitation sites, territoriality, social organization, regional 

integration, societal complexity, and demographic trends of the populations are discussed. 

However, nothing definite can be said about these aspects for the lower reaches 

of the Little Colorado River in which the majority of Tusayan White and Gray Wares 

recovered in the Flagstaff area were possibly manufactured because little archaeological 

information is available for this area. Hence, some tentative findings on demography, 

community patterns and their implications for the relationship of this area with northern 

Black Mesa are briefly noted. In the Flagstaff area, only aspects of subsistence-settlement 

systems and occupation spans of habitation sites are discussed, also because of the lack 

of archaeological information. 

In the sections on northern Black Mesa and the lower Little Colorado River 

basin, chronological assignment of each site was made mainly 011 the basis of ceramic 

information provided in excavation reports except for the sites in which solid 

dendrochronological determinations of construction dates are available. Conventional 
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dates given to pottery types (or attributes) were calibrated by the results of the study 

detailed in Chapter 5. Also, in northern Black Mesa original assignments of structures 

and features to each component in some multicomponent sites were modified in 

accordance with the author's judgment. Beginning and ending dates of chronological 

periods were rounded off for convenience's sake. 

Northern Black Mesa 

Subsistence 

The subsistence economy of the population in northern Black Mesa between 850 

and 1150 was no doubt a mixture of agriculture, gathering and hunting. With regard to 

the beginning of agricultural use of upland areas, which are distant from major washes, 

earlier studies (Gumerman et al. 1972:194, 196; Gumerman and Euler 1976:168; 

Karlstrom et al. 1976:153) envisioned its inception in the Wepo phase (975-1050), because 

dry farming was a principal technique adopted in the upland and was environmentally 

impossible before 1000 (see also Braun and Plog 1982:514). Lately, Powell (1983:132-

133) suggested that both upland and lowland were equally utilized for cultivation possibly 

from the beginning of Black Mesa Anasazi occupation based on the frequencies of upland 

and lowland sites in each phase. S. Plog (1986d:200) also argued that the dichotomy of 

lowland-floodwater farming and upland-dry farming is incorrect and that floodwater 

farming was a principal agricultural technique adopted in upland areas in accordance with 

the observations of modem Navajo farming in northern Black Mesa. S. Plog (1978b:23) 

proposed that the agricultural use of upland areas had already started in the Dinnebito 

phase (850-975). Yet, the intensive use of upland was initiated in the period from 951 

to 1000 (S. Plog 1986d:213). 
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According to recent dendroclimatic reconstructions of annual precipitation in 

northern Black Mesa, there was no significant change in rainfall pattern between 850 and 

1150 (Dean n.d.). It is therefore incorrect to argue that dry farming in the upland was 

hydrologically impossible before 1000 because of low precipitation. However, to reveal 

exactly when upland cultivation started, whether upland occupations depended primarily 

on floodwater farming, and whether upland agricultural use was intensified through time 

requires reliable reconstruction of settlement patterns in each phase. As discussed below, 

studies thus far conducted of settlement patterns in northern Black Mesa are flawed by 

various problems. Hence, farming techniques and temporal trends of upland agricultural 

use are presently indeterminate. 

Regarding the importance of cultivation, Karlstrom and others (1976:154) 

postulated an increased reliance on farming and a corresponding decrease in hunting of 

large animals in the period from 1000 through 1150. Based on the relative frequencies 

of floral remains in each phase, however, S. Plog (1978b:26-27) and Powell (1983:44, 53) 

questioned such a trend and pointed out the possibility that reliance on maize decreased 

and that of wild plant foods increased in Wepo and late Toreva (1100?-1150) phases. In 

spite of their rebuttal, however--as Powell clearly recognized--the sample size of floral 

remains analyzed was not sufficiently large and the counting units of plant categories were 

not standardized. The resolution of this issue must await more systematic studies of larger 

and well-controlled samples. 

Regarding temporal trends of hunting practice, Douglas (1972:237) once 

postulated, based on the analysis of faunal remains, that hunting of artiodactyl decreased 

and that of lagomorphs increased through time from Wepo to Toreva phases, possibly be

cause of the increased hunting pressure concomitant with population growth. Eckles 
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(1984:172; see also Powell 1983:46), however, pointed out that such a trend was a result 

of sampling bias regarding functions and locations of the analyzed sites. As a matter of 

fact, Leonard (1986:134, 142, 143) recently revealed on the basis of much larger and more 

controlled samples that the artiodactyl-Sylvilagus ratio was fairly constant through time 

and that the number of animal taxa in general and taxonomic abundance of Sylvilagus and 

Lepus in faunal assemblages underwent no significant change from 850 through 1150. 

Settlement Patterns 

Reconstructions of settlement patterns in northern Black Mesa have been 

attempted by Phillips (1972), Powell (1983), Eckles (1984), Catlin (1986) and S. Plog 

(1986d). These scholars all agree that there were year-round habitation sites and 

seasonally or temporally occupied nonhabitation sites. However, identification criteria of 

site types as well as temporal variation of settlement patterns are not consistent among 

scholars. For instance, Phillips (1972) regarded sites having a kiva, habitation and storage 

rooms and sites having habitation and storage facilities (rooms or pits) as year-round 

occupation at least in the Toreva phase. On the other hand, based on observations of 

modem Navajo spring-summer agricultural field hoUses and fall-winter pinyon collecting 

camps, Powell (1983) employed floor area of roofed structures (jacal, pithouse, ramada) 

as a criterion to separate year-round habitation from seasonal occupation-at least after 

1050; sites whose interior habitation area is 17.2 m2 or more were year-round occupations, 

while sites with interior habitation area of 14.8 m2 or less were summer occupations. 

In contrast, Eckles (1984) postulated that the variation of structure type (kiva, 

habitation, storage, mealing room) is an appropriate index of year-round and seasonal 

occupation and tried to verify this proposition by examining the correlation between 
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structural diversity and faunal and floral diversity in excavated sites of northern Black 

Mesa. In Eckles' study, sites having one type of structure or fewer were considered as 

limited activity sites, while sites with three or four types of structures were interpreted as 

year-round habitation sites. S. Plog (1986d: 193-196) agreed with Eckles' proposition and 

carried out independent testing by using variables other than faunal and floral diversity. 

In spite of his agreement with Eckles, S. Plog's criteria of identifying habitation and 

nonhabitation sites are slightly different; small sites lacking masonry structures and public 

buildings (kivas?) were temporary camps, while large sites with a number of different 

types of structures were inhabited during most, if not all, seasons. 

It should be noted that the above criteria are relevant only to excavated sites in 

which the critical dimensions of sites can be solidly determined. Different criteria must 

be devised when the distinction between habitation and nonhabitation sites is attempted 

using survey data. For instance, Catlin (1986:180-181) regarded (1) sites with structures 

or middens, large size (the exact site area was not mentioned) and white and gray wares 

as habitation sites and (2) sites with no structure and midden, small size and white and 

gray wares as limited activity sites. S. Plog (1986e:231) classified sites having a kiva 

depression or a masonry roomblock as habitation sites. 

With regard to temporal variation of settlement patterns, Powell (1983:128) 

suggested that before 1050 all sites were seasonally occupied, nonhabitation sites, i.e., 

small sites whose habitation area was 14.8 m2 or smaller were summer occupations, while 

large sites having 17.2 m2 or more habitation area were winter occupations. Others 

(Eckles 1984; Catlin 1986; S. Plog 1986d:194), on the other hand, believe that both year

round habitation sites and seasonally or temporally occupied nonhabitation sites had been 

present from 850 through 1150. 
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In northern Black Mesa, it has been recognized that a common community 

pattern recurs in a number of excavated sites; the combination of a kiva (a deep pithouse 

usually with a ventilator), associated contiguous rooms Gacal units, pithouses, masonry 

structures) located on the northwest or west of the kiva, and a midden deposit on the east 

side of the kiva. Mer 1050, mealing space, which had thus far been incorporated in a 

kiva or room block associated with a kiva, became separated as a discrete meating room 

(usually a deep pithouse with a vestibule). Encircling walls that enclose the structure 

complexes were also built in some sites after 1000 (Figure 13). 

This kiva-room-midden complex is not unique to northern Black Mesa. Rather, 

it is apparently a regional manifestation of the unit type ruin defined by Prudden 

(1903:234-239). It is argued that the standardized site plan became popular in the Wepo 

phase (Gumerman et al. 1972:193-194; Powell 1983:136; Smiley and Andrews 1983:55) or 

in the 900-950 period (S. Plog 1986c:83). However, sites with such a formalized plan 

were definitely present in northern Black Mesa from the 850s or slightly earlier, e.g., St. 

9 complex of AZ D:ll:2030 (Green et al. 1985). Also, there are several sites having the 

formalized plan between 860 and 880, e.g., AZ D:ll:2025 (Stone 1984), AZ D:ll:2068 

(St. 4 complex)(Sink et al. 1983), AZ D:ll:2030 (St. 2 complex)(Green et al. 1985), and 

AZ D:ll:2027 (Olszewski et al. 1984b). Therefore, the formalized site plan was popular 

from around 850. 

Except for specialized mea ling rooms that appeared after 1050, structures 

associated with a kiva usually consist of possible habitation and storage rooms. IdentifYing 

the function of these two types of rooms has traditionally been based on the presence

absence of internal hearth(s); habitation rooms have internal hearth(s), while storage 
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Figure 13. Typical community pattern of habitation sites in northern Black Mesa. 
-- (Olszewski et al. 1984b:Figure 3.29 modified and Gumerman 1970:Figure 23 modified). 
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structures have none (Bagley-Baumgartner 1984:57). Although rooms with no hearth 

sometimes yield mealing-related features and/or items, and so were not used exclusively 

for storage, the general applicability of this criterion was verified by systematic testing 

utilizing excavated data in northern Black Mesa (Bagley-Baumgartner 1984:72-75). The 

main function of storage structures was apparently to store food items as evidenced in 

com, beans, and other plant food remains recovered from burned rooms without hearths 

(Sink et ai. 1983:230, 233, 236; Stone 1984:200; Stone et ai. 1984a:225; Olszewski et al. 

1984b:211, 213; Green et al. 1985:233). It is also likely that food storage was mainly for 

anticipated seasons during which food supply would have diminished rather than for lean 

years. 

While a kiva complex usually has associated habitation and storage rooms, at 

some excavated sites no structure is associated with a kiva (e.g. Gumerman et al. 

1972:117-134; Lansman 1980) or only habitation rooms, storage rooms (or storage pits) 

or a mealing room are associated with a kiva (e.g., Gumerman 1970:101-115; DeMarcay 

et al. 1982c; Smiley et al. 1982; Olszewski 1984; Sink et al. 1984a). Some such instances 

might be simply outcomes of obliteration of the traces of structures because of severe 

erosion or recent construction activities. However, others are likely to have been actually 

devoid of storage or habitation rooms around a kiva. It should be noted, however, that 

most of sites with a kiva thus far excavated in northern Black Mesa have both habitation 

and storage rooms or at least storage structures. 

The function of the kiva or proto kiva attracts attention in recent archaeological 

research in the northern Southwest in conjunction with the issue of intra- and intervillage 

integration. For instance, contrary to conventional interpretations, Lekson (1988) argued 
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that kivas were not ceremonial, but residential structures, at least before 1300. In 

contrast, Wilshusen (1988) underscored the ceremonial function of kiva in terms of 

various types of sipapus (the opening on floor leading to the underworld) associated with 

kivas in the PI period (700-900). Varien and Lightfoot (1988) suggested that PI 

protokivas in the Mesa Verde region were not specialized ceremonial structures, but that 

both domestic and ritual activities were conducted there by multiple households. 

Regarding kivas in northern Black Mesa, it is apparent that domestic activities 

were usually carried out in kivas from 850 through 1150 in light of the occurrence of 

various kinds of tools (milling stones, hammerstones, polishing stones, awls, anvils, worked 

sherds, pukis, etc.) in variable amounts in many kivas in addition to an appreciable 

number of floor context vessels recovered in some kivas (Olszewski et al. 1984b; Sink et 

a1. 1984b). Habitational use of kivas is also suggested by the sites composed only of a 

kiva or of a kiva and a mealing room and/or storage rooms as noted above. 

It is also probable, however, that some ceremonial activities took place in kivas 

because of the presence of sipapus and/or footdrums installed on the floor of many (not 

all) kivas (Table 10). In terms of its central position in a site and substantial energy 

invested in building the structure, it is obvious that the cosmological significance attached 

to a kiva was different from that attached to other structures. On the basis of these 

observations, in northern Black Mesa from 850 to 1150, the kiva was not a specialized 

structure for ceremonial use, but possibly was a locus in which both habitational and 

ceremonial activities were conducted (Gumerman 1970:96). 

Based on the hunting seasons observed among Hopi, Navajo, and the Great Basin 

groups, Eckles (1984:164-165) mentioned that the presence of (adult?) artiodactyl bones 

can be adopted as an indicator of fall to winter (November to February) occupations. 
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Table 10. Kivas having sipapu and/or footdrum in northern Black Mesa. -
+: Present, -: Absent. 

Site and Structure Sipapu Footdrum Source 

AD. 850-1000 

AZ D:7:136 PH2 + Chandler 1984 
AZ D:11:113 PH1 + Gumerman et at. 1972:37-46 
AZ D:11:338 St. 1 +? Anderson 1978b 
AZ D:11:2023 St. 1 + Olszewski 1984 
AZ D:11:2027 St. 2 + Olszewski et al. 1984b 
AZ D:11:2068 St. 3 +? Sink et at. 1983 

AD. 1000-1050 

AZ D:7:11 Kiva 1 +? + Gumerman et at. 1972:55-85 
AZ D:7:214 St. 1 +? + Fernstrom and Riley 1980 
AZ D:7:216 St. 1 + Andrews et at. 1980 
AZ D:11:18 Kiva 1 + Gumerman et al. 1972:85-117 

" Kiva 2 + + " 
" Kiva 3 +? +? 

AZ D:11:73 St.1 + Layhe 1984:134-138 

AD. 1050-1100 

AZ D:7:719 St. 1 + + Fernstrom 1980b 
AZ D:11:3 Kiva 1 +? + Gumerman 1970:33-69 
AZ D:11:352 St. 3 +a Klesert 1984b 
RB551 Kiva + Beals et al. 1945 

AD. 1100-1150 

AZ D:7:12 Kiva 1 + Gumerman et at. 1972:117-134 
AZ D:11:11 Kiva 1 +? Gumerman 1970:80-97 
AZ D:11:348 St. 1 + Klesert 1984a 
AZ D:11:425 St. 1 + + Hantman 1980 
AZ D:11:426 St. 1 + Ravesloot and French 1980 
AZ D:11:2051 St. 5 + Stone et al. 1984b 

a On the lowest floor. 
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Out of 24 kiva complexes from 850 to 1150 whose faunal remains were examined by 

Leonard (1986:312-323), 20 yielded variable frequencies of artiodactyl bones. Combining 

this observation with the presence of storage facilities possibly for cultivated foods, it is 

probable that sites composed of a kiva, habitation and/or storage structures were year

round habitation sites. Hereafter, these sites are called primary habitation sites. 

As noted, Powell (1983:128) believed that all the pre-l050 sites in northern Black 

Mesa were occupied only seasonally and that large sites (mostly primary habitation sites) 

were occupied only during winter, mainly because of the low artifact density and the small 

floral diversity observable in sites before 1050. As for artifact density, various factors 

other than differences in seasons of occupation can be reoponsible for the amounts of 

artifacts recovered from sites: how large a portion of structures and middens was 

excavated, the size of the resident population, the occupation span (not seasonal vs. 

permanent, but the number of years) of sites, etc. Regarding the floral diversity, the 

possibility of increasing variation of wild plant use through time should be considered first 

rather than the possibility of a difference in season of occupation, provided that the 

diachronic trend Powell discerned for floral diversity was actually the case. 

As for sites lacking kivas, two types of sites are distinguishable in northern Black 

Mesa: sites lacking structures and sites having structures with no kivas. In settlement 

pattern studies of other areas in the northern Southwest, the former type is generally 

regarded as a limited activity site for miscellaneous purposes. The latter category often 

includes a field house utilized only in the summer agricultural season (Sutton 1973:51-54; 

Dean and Lindsay 1978; Green and DeBloois 1978; Pilles 1978; Ward 1978; Bostwick 

1985). 
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Sites having structures but no kivas that were excavated in northern Black Mesa 

can be further divided into three types: those composed of (1) structures having internal 

hearth(s), (2) structures lacking internal hearths, and (3) structures having internal 

hearth(s) and structures lacking internal hearths, i.e., a mix of (1) and (2). Because of the 

absence of specialized storage rooms, Type 1 sites were possibly seasonal or temporary 

occupations. In some Type 1 sites, internal or external storage pits or cists are present. 

However, their capacity is usually much smaller than specialized storage structures 

associated with Type 3 sites. Type 2 sites were also perhaps only warm season 

occupations, because winter life in northern Black Mesa necessarily required internal 

hearth(s) within roofed structures (Powell 1983:80). Thus, these two types of sites could 

have been summer field houses as often postulated if the sites are located near potential 

agricultural fields. 

However, it is questionable whether Type 3 sites were actually summer field 

houses because of the presence of specialized storage structures in addition to apparent 

habitation rooms in theses sites. Storage of the newly harvested crops is not certainly 

reported in ethnographically known field houses of the Pueblo Indians (Moore 1978:10, 

1980:133-134, 265) and Navajo (Russell 1978:36, 38; Powell 1983:104). As an activity 

totally unrelated to agricultural practice, at least pottery making was possibly carried out 

in Type 3 sites as already mentioned in the preceding chapter. 

In his study of the Toreva phase (1075-1150) settlement system in northern Black 

Mesa, Phillips (1972) interpreted Type 3 and Type 2 sites having storage pits to have 

been daughter villages (secondary sites) associated with a primary habitation site. 

Secondary sites in Phillips' model are essentially field houses located near agricultural 

fields in upland areas. An important point is that Phillips regarded these field houses as 
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year-round habitations (see also Swedlund and Sessions 1976:141) rather than seasonal 

occupations. In terms of observed characteristics of structures in Type 3 sites and the 

discrepancy in architectural features between ethnographically known seasonally utilized 

field houses and Type 3 sites, Phillips' proposition appears to be worthy of serious 

consideration in future investigations (see also Wilcox 1978:26; Bostwick 1985:54-60). 

Occupation Spans of Habitation Sites 

Two different estimates have been proposed for the occupation spans of 

habitation sites in northern Black Mesa from 850 through 1150: 12 to 22 years (Hantman 

1983:159) and 4.5 to 6.5 years (Powell 1983:115). Hantman's estimate was based on the 

analysis of tree-ring dates obtained from 11 sites in northern Black Mesa. The occupation 

span of 12 years was derived from the average difference in years between the initial 

construction date and the latest tree-ring date obtained from each site. The 22-year 

occupation was obtained by adding the constant of 10 years (the possible period of a 

structure's use following the last repair) to the 12 years. Because Hantman simply 

adopted the earliest cutting date (+ +r, + +rB dates were also mistakenly regarded as 

cutting dates) occurring in a site as representing the initial construction date, regardless 

of whether it is clustered or isolated, construction dates were often placed in a much 

earlier year than the actual construction dates. As a result, his estimates of the 

occupation span were overly inflated (see Ahlstrom 1985:654-659 for more discussion of 

other problems involved in Hantman's undertaking). 

It is mentioned that Synenki computed the occupation spans of habitation sites 

based on the volume of midden debris per unit of habitation area (Powell 1983:115). The 

occupation of 4.5 to 6.5 years was obtained excluding the time period from 851 to 900 in 
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which the number of habitation sites available was small. Since the details of the data and 

analytical technique that Synenki adopted are unknown, the validity of his estimate cannot 

be evaluated. 

While various indirect indices of occupation duration are conceivable, tree-ring 

dates are considered to be the most reliable means provided that initial construction and 

subsequent repair dates are correctly interpreted. It should be underscored that the initial 

construction of a structure should be usually determined on the basis of a terminal cluster 

of tree-ring dates with a sloping left tail. The left tail in tree-ring date distributions is due 

to ring loss from erosion, shaping of beams, reuse of old wood or stockpiling. The right 

tail in the distribution represents the repair or remodeling of a structure (Ahlstrom 

1985:65-68). In order to reassess the occupation spans of habitation site in northern 

Black Mesa, the occurrence of repair dates after initial construction was examined by 

using the structures in which the initial construction date can be securely determined by 

a salient clustering of cutting dates (Figure 14). 

All structures examined here are kivas. Of six kivas, two yielded probable repair 

dates. These two kivas seem to have been repaired twice after the construction. The 

interval of repair was 2 to 3 years, which appears to be reasonable in terms of 

ethnographically known deterioration processes of pithouses beams (Ray 1963:154; 

Hantman 1983:117). It follows, then, that kivas in northern Black Mesa were probably 

occupied for 2 (in case of no repair) to 9 years (in case of repairing twice in every 3 

years). 

In the present samples, two out of four kivas dating before 1000 are repaired, 

while two kivas after 1000 are not repaired. It might be that the mean occupation span 

of kivas was slightly longer before 1000 than after 1000. However, because of the small 
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Figure 14. Frequency distribution of tree-ring dates in well-dated structures in 
northern Black Mesa. -- After Ward (1972:212-213), Nichols and Smiley (1984a:584), 
Smiley and others (1983:433), and Powell and others (1980:440-442). 
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sample size available, the validity of such a trend is presently indeterminate. Be that as 

it may, it is apparent that 2- to 3-year occupations of kivas were common in northern 

Black Mesa from 850 through 1150. 

The use-life of a kiva can be equated with the occupation span of primary 

habitation sites. However, this does not imply that the occupation span of the locality in 

which a primary habitation site occurred was the same as the use-life of the kiva, because 

there are some cases in which nonhabitation sites or secondary h;:~bitation sites (if they 

actually existed) later became primary habitation sites. For instance, in primary habitation 

sites excavated in northern Black Mesa, it is sometimes reported that a layer of bedrock 

debris, produced when digging a kiva, lies in the middle rather than at the bottom of a 

formal midden, i.e., the construction of the kiva occurred some years after the onset of 

the occupation of the locality (Synenki 1978:56; Fernstrom 1979:104; Klesert 1984b:80). 

The reason for the prevalence of short-term occupations of habitation sites in 

northern Black Mesa is an issue to be explored in the future. It is apparent, however, 

that at least climatic factors are not responsible. It is likely that depletion of resources, 

especially of soil in agricultural fields in the vicinity of habitation sites and field houses 

in a settlement system, was a major factor of short-term sedentism. 

Territoriality 

Short-term sedentism necessitates frequent movements of habitation sites. It 

seems that in northern Black Mesa such movements were normally of a relatively short 

distance within a "territory" of each group. The term "territory" here simply means a 

geographic range in which a group of people subsisted for a certain period with no 

connotation of exclusiveness in occupation and resource exploitation in that area. 
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Territoriality is suggested by the fact that neighboring sites often share peculiar 

characteristics of architectural construction and that the distribution of such architectural 

micro traditions was often localized in a small restricted area. There also was a regional 

difference in the procurement pattern of lithic raw materials within northern Black Mesa 

at least before 1000. 

With regard to the localization of architectural microtraditions, for instance, the 

kivas of AZ D:11:113 (PH1) (Gumerman et al. 1972:37-46) and of AZ D:ll:2068 (St. 4) 

(Sink et al. 1983) share a peculiar technique of wall construction; short upright posts were 

embedded at certain intervals on the kiva wall before it was plastered with clay. These 

sites are located within a couple of hundred meters on Moenkopi Wash (Figure 15). St. 

1 of AZ D:ll:113 was constructed in 852 and occupied possibly for a couple of years as 

already discussed. St. 4 of AZ D:11:2068 was constructed in 873 and occupied at least 

until 876 (Figure 14). Because a pithouse (St. 21, not kiva) in AZ D:ll:2068, which 

yielded a noncutting date of 966, also has these characteristic wall posts, the technique 

lasted at least until the latter half of the tenth century around this locality. Although 8t. 

21 was interpreted as belonging to a kiva (St. 1) complex of Toreva phase (1075-1150) 

in the excavation report (Sink et al. 1983:236, 238), this interpretation is questionable. 

Because the wall of 8t. 1 is not constructed with the same technique, it seems more likely 

that 8t. 21 belonged to the earlier component and that the technique ceased to be used 

sometime before the construction of the Toreva Phase structures. 

It should be noted that the same construction technique is not observable at all 

in a suite of contemporaneous sites located about 4 km downstream of the same wash 

i.e., AZ D:11:2023, AZ D:ll:2025, AZ D:ll:2027, and AZ D:ll:2030 (Figure 15; see also 

Table 30). These downstream sites are also close to each other, within a couple of 
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hundred meters, on the south side of Moenkopi Wash. Since their chronological and 

geographic positions are close and architectural characteristics are so similar, at least .~ 

0:11:2023, AZ 0:11:2025, and AZ 0:11:2027 are considered to have been occupied by 

the same group of people (Nichols and Smiley 1984b:99-1OO; Olszewski 1984:186; Stone 

1984:203). 

Another microtradition of construction technique is observable in the sites 

located in the upland of the western lease area. In AZ 0:11:57 (Gumerman et al. 

1972:46-52), AZ 0:11:18 (Gumerman et al. 1972:85-117), AZ 0:11:14 (Gumerman et al. 

1972:134-152), and AZ 0:11:20 (Gumerman et al. 1972:152-163) (Figure 15), kiva depres

sions and/or pithouses are encircled by a series of postholes. These sites belong to the 

850-1000, 1000-1050, and 1050-1100 periods, respectively. While it is not clearcut from 

the site plan or photograph provided in the excavation report, it might be that a mealing 

room of AZ 0:11:23 (Gumerman et al. 1972:163-173) and a kiva of AZ D:11:102 (Euler 

and Ward 1984:251), both of which are dated to the Toreva phase, were also built with 

this technique. In addition to post-encircled pithouses, AZ D:11:18 and AZ D:11:14 

share a characteristic compartmentalized jacal as well. Again, the same construction 

techniques observed in these sites are not known from a number of excavated sites in 

other portions of northern Black Mesa. 

According to Phillips (1972:202-203), settlement systems that were composed of 

primary and secondary habitation sites were more or less isolated from each other in the 

Toreva phase. Since Phillips did not present site distributional data in support of his 

argument, his claims cannot be evaluated. Nonetheless, it seems worthwhile in future 

studies to examine whether the distributional pattern of sites that Phillips isolated is true 

not only of the Toreva phase but also of earlier periods. 
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As is discussed more fully in the section on regional integration and societal 

complexity, the majority of raw materials of chipped stone tools was procured from 

different sources between the Moenkopi Wash basin and the Red Peak Valley in the 

eastern lease area from 850 to 1000. This regional difference in the selection of rock 

sources is likely to have been an outcome of different territorial groups residing in these 

two areas. After 1000, however, such a regional difference was leveled out, possibly 

because members of those groups mingled in response to population growth. 

It should be noted that a geographic area in which a microtradition predominated 

does not necessarily represent the territory of a single territorial group. Nonetheless, it 

is likely that different parts of northern Black Mesa were occupied by discrete territorial 

groups and that each group generally moved within its territory. Also, it is probable that 

the same territorial pattern persisted from 850 to 1150, while mixing of members of 

territorial groups increased after 1000 as a consequence of population growth. 

Social Organization 

In northern Black Mesa, the primary habitation sites excavated are mostly 

composed of a single kiva and associated structures. A small number of sites, however, 

have more than one kiva and associated rooms. Some of such sites are apparently 

multicomponent, and kivas within a site were not simultaneously utilized. For the 

remaining sites having more than one kiva (including the cases in which each kiva 

complex was treated as a separate site), chronological differences between kiva complexes 

cannot clearly be discerned with the ceramic data provided in the excavation reports 

(Table 11). Some such sites are regarded as absolutely contemporaneous for various 

reasons (e.g., Chandler 1977:43-44). It should be underscored, however, that detailed 
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Table 11. Kiva complexes located in proximity which might have been occupied 
contemporaneously 

Site 

AD. 850-1000 

AZ D:7:134, 135, and 136 

AZD:7:262 
AZ D:11:2030 
AZ D:11:2062A&B 
AZ D:11:2068 

AD. 1050-1100 

AZD:11:290 

AD. 1100-1150 

AZ D:11:425 and 426 

Kivas 

Pithouse!Kiva (134), St. 5 (135) 
and Pithouse 2 (136) 

S1. 17 and 33 
St.1 and 2 or 9 
S1. 4 and 14 
S1. 3 and 9 

St. 10 and 11 

St. 1 (425) and S1. 1 (426) 

Source 

Layhe (1984:119-134) 
Chandler (1984) 
Sink et aI. (1982a) 
Green et aI. (1985) 
Sink et aL (1984b) 
Sink et al. (1983) 

Corum et aI. (1984) 

Hantman (1980) 
Ravesloot and French (1980) 

analysis of ceramics associated with each complex may reveal chronological differences. 

Therefore, it cannot be determined here whether there were sites having two or more 

simultaneously occupied kiva complexes located close to each other. 

It should be noted that possible multi-kiva sites are not known after 1000 in the 

lease area. It is likely, then, that multi-kiva sites were-even if actually present-- more 

frequent in the early phase of Black Mesa occupation. It should be emphasized, however, 

that such sites were definitely uncommon even before 1000. Furthermore, the 

aggregation of more than three kiva complexes, which might have been occupied 

simultaneously in the same or nearby localities, is not known in excavated sites of 

northern Black Mesa. 
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In order to obtain rough estimates of residential population in primary habitation 

sites, floor areas of the kiva, habitation and storage structures in each site were examined. 

Apparent specialized mealing rooms were excluded from computation of habitation floor 

area. (1) Sites having unexcavated (or only partially excavated) and/or undefinable 

structures and (2) sites in which structures associated with a kiva cannot clearly be 

determined were also excluded from consideration. The bench and recess of kivas were 

not included in the floor area. Rather than using structure size provided in excavation 

reports, the author used the dimensions of structures shown in the site plan to recompute 

floor areas. Structures of irregular shape were approximated either by circles or squares. 

Because the sample size in the period from 1000 to 1050 was small (N =4), sites from 

1000 to 1100 were combined (Table 12). 

While further confirmations with larger samples are required, the present data 

suggest that average floor area of habitation and storage rooms increased in the period 

from 1000 to 1100 and decreased after 1100. However, mean floor area of kivas did not 

significantly change from 850 to 1100, although it shrank slightly after 1100 (see also 

Table 21). In order to convert floor area to population size, it was tentatively assumed 

that the floor area needed by an individual was 5 m2 (Sumner 1979:171). Because kivas 

could also be utilized for habitation space as well as for religious activities, the kiva floor 

was also added as potential habitation space to the floor area of habitation structures 

associated with a kiva. 

In accordance with these assumptions, it is probable that about seven people 

usually lived in a kiva complex in the 850 to 1000 period. During 1000-1100, the resident 

population expanded to 10. By 1100, however, the population size decreased to five 

people. In terms of these tentative population estimates, it is plausible that from 850 
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Table 12. Floor areas of a kiva, habitation and storage rooms in kiva complexes 
in northern Black Mesa 

Floor Area (m ~ 

Habi-
Site and tation Storage 
Kiva Complex Kiva Room Room Source 

AD. 850-1000 

AZ D:7:134 Kiva 18.0 305 82.3 Layhe (1984:121-130) 
AZ D:7:136 PH2 18.0 21.4 19.1 Chandler (1984) 
AZ D:7:262 St. 33 15.9 16.9 103 Sink et al. (1982b) 
AZ D:11:338 St. 1 11.9 39.2 12.4 J. Anderson (1978b) 
AZ D:11:2025 St. 1 113 173 22.4 Stone (1984) 
AZ D:11:2030 St. 1 113 5.7 135 Green et al. (1985) 

St. 2 14.9 75 17.8 n 

AZ D:11:2068 St. 9 12.2 35.2 14.1 Sink et al. (1983) 
St. 3 93 4.7 8.7 
St. 4 17.7 14.6 34.7 

Mean 14.1 193 235 

AD. 1000-1100 

AZ D:7: 18 Sl 8 2.1 15.7 19.8 Layhe (1978a) 
AZ D:7:27 Kiva 3.8 18.8 22.9 Neily (1984c) 
AZ D:7:216 S1. 1 85 33.1 165 Andrews et al. (1980) 
AZ D:7:220 St. 1 5.9 63.2 19.9 Blomberg and Sink (1980) 
AZ D:7:234 St. 2 22.9 39.0 39.9 Olszewski et a1. (1983) 
AZ D:7:719 St. 1 9.9 12.0 135 Fernstrom (1980b) 
AZ D:7:2013 St. 1 22.1 67.7 21.7 Sink et al. (1982a) 
AZ D: 11:3 Kiva 1 13.8 23.4 21.4 Gumerman (1970:33-69) 
AZ D:ll:14 Kiva 1 8.0 29.0 1875 Gumerman et al. (1972:134-152) 
AZ D:ll:73 St. 1 105 22.3 43.8 Layhe (1984:134-138) 
AZ D:ll:290S St. 10 12.2 53.7 16.9 Corum et al. (1984) 
RB 551 Kiva 17.3 15.2 12.0 Beals et al. (1945:42-62) 

Mean 15.6 32.8 363 

AD. 1100-1150 

AZ D:7:222 St. 3 85 6.2 2.2 Ravesloot and Plante (1980) 
AZ D:7:704 St. 3 15.2 19.8 8.6 Gilreath (1979) 
AZ D:7:2092 St. 4 11.9 32.1 5.1 Cushman et al. (1983) 
AZ D:1l:12 Kiva 1 8.8 4.9 2.6 Gumerman et al. (1972:173-187) 
AZ D:1l:356 st. 5 145 24.5 13.4 Neily (19848) 
AZ D:ll:2068 St. 1 .1d 93 5.4 Sink et al. (1983) 

Mean 11.1 16.1 6.2 
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through 1150 primary habitation sites on northern Black Mesa were usually occupied by 

one or two households composed mainly of a nuclear or extended family (Gumerman 

1973:86). 

Based on localized distributions of design elements of black-on-white pottery 

within a site of the Toreva phase, Clemen (1976) postulated that two matrilineal residence 

groups inhabited two opposite jacal units of AZ D:ll:93 (a primary habitation site). In 

his argument, it was assumed ~ priori that jacal units were the only habitation space in 

this site and a kiva was not used for habitation. Based on this assumption, discrete design 

clusters localized in a kiva and a masonry room recognized in his analysis were interpreted 

as resulting from functional differences in these structures rather than as a consequence 

of another residence unit present in this site. Since Clemen did not provide detailed 

information about jacal and other structures, e.g., floor area, associated features and 

artifacts, and the excavation report of this site is not published, his interpretations cannot 

be evaluated. Also, it has been shown that the design clusters that Clemen isolated are 

statistically invalid (S. Plog 1980a:123). 

Regional Integration and 
Societal Complexity 

As noted, the population in northern Black Mesa was possibly composed of 

discrete territorial groups. In light of the commonality in various aspects of material 

culture over northern Black Mesa and wider areas, however, it is apparent that these 

territorial groups were not isolated, but retained certain ties to each other and to the 

people in other areas. With regard to the nature of intercommunity relationships, S. Plog 

(Braun and Plog 1982; see also Saitta 1983; Plog and Braun 1984) proposed a tribal social 

network model, which he considered to be applicable not only to northern Black Mesa, 
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but also to many parts of the northern Southwest. In accordance with this model, tribal 

social organization (nonhierarchical, panresidential integration) was viewed as an adaptive 

mechanism of a regional population for coping with unpredictability in subsistence yields. 

In the northern Southwest, such tribal networks emerged around 900 in response to the 

increased subsistence risk concomitant with the expansion into marginal environments. 

The emergence of tribal social integration is, according to S. Plog, manifested in the 

shrinkage of exchange spheres and pottery style zones in the post-900 periods. 

After initially proposing the model along with brief citations of supporting 

evidence, S. Plog (1986a) conducted more comprehensive testing of the model utilizing 

data from the eastern lease area in northern Black Mesa As a result of this testing, some 

revisions of initial propositions were made, e.g., exchange spheres and style zones were 

much larger than the minimum size of marriage networks logically reconstructed (S. Plog 

1986f:307; see also Hantman 1983), and the intensification of exchange, concomitant with 

the rise of alliances, is not discernible (S. Plog 1986f:308). Nonetheless, the basic tenet 

of the original model was considered to be validated. Despite S. Plog's assertions, 

however, archaeological observations do not appear to support the expectations of a tribal 

emergence model. 

According to S. Plog, black-on-white painted designs were homogeneous over the 

northern Southwest from 700 to 900, while region-specific design traditions developed 

after 900. In addition, within these regional stylistic traditions similarity of the pottery 

style between and within communities also increased. In spite of such characterizations 

of a style trend over the northern Southwest, as S. Plog admitted, no detailed and 

systematic study on design similarity and differences before and after 900 has ever been 

conducted. Therefore, S. Plog's proposition cannot be evaluated and accepted as valid. 
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Recently, S. Plog (1988:9) suggested that the sharing of Dogoszhi style pottery 

in the northern Southwest was connected with participation in the Chacoan regional 

system. As evidence that strengthens this possibility, S. Plog mentioned that between 

1050 and 1125 Dogoszhi style pottery is more than twice as common on sites with kivas 

as on sites without a kiva. Since S. Plog originally argued that the increased 

regionaIization of painted design styles in the northern Southwest after 900 was evidence 

of the rise of regional social networks, the proposition that the sharing of a common 

design style indicates the participation in an interregional social network in the same 

period apparently contradicts the basic tenet of the original argument. With regard to the 

amounts of Dogoszhi style pottery, i.e., Dogoszhi Black-on-white, there appears to be no 

such difference as S. Plog proclaimed in the percentages of the style in assemblages 

between sites with kivas and without kivas (Table 13). 

In his original argument on pottery style zones, S. Plog dealt with only painted 

wares and made no reference to unpainted utility vessels, which have characteristic 

surface manipUlations of equally high visibility except for Lino Gray and Kiet Siel Gray. 

At least from 850 to 1150, utility pottery followed basically the same trajectory of stylistic 

changes over wide areas in the northern Southwest. In accordance with his argument 

elsewhere, S. Plog (1983:138) seems to believe that banded and corrugated (and other 

unpainted vessels, too?) did not carry social messages with regard to tribal integration, 

because of the probable shorter use-lives of these vessels. S. Plog's argument is based on 

the assumption that vessels having a long use-life are more appropriate for carrying social 

messages because long use-life can maximize message longevity. Also, S. Plog assumes 

that banded and corrugated vessels were utilized for cooking foods (see S. Plog 1980a:90-
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Table 13. Occurrence of Dogoszhi style pottery in sites with kivas and without 
kivas in northern Black Mesa (AD. 1050-1150) 

Site 

Site with Kivas 

AZ D:'7:27 
AZD:7:725 
AZ D:11:3 
AZD:11:14 
AZ D:11:15 
AZ D:11:20 
AZ D:11:97 
AZ D:11:290 
AZ D:11:352 
AZ D:11:409 
RB551(Lowest Level) 

Site without Kivas 

AZ D:11:2 
AZ D:11:8 
AZ D:11:354 

Dogoszhi 
Style 
N (%) 

620 (5%) 
14 (2%)a 

1415 (6%) 
194 (3%) 
28 (5%) 
75 (4%) 

346 (4%) 
1148 (2%) 
720 (4%) 
248 (3%) 
46 (7%)b 

45 (4%) 
25 (4%) 
34 (1%) 

a Surface collected sherds only. 

Total 
Sherds 

11517 
873a 

23925 
5677 
599 

2096 
8615 

56811 
18415 
8259 
662 

1175 
599 

3851 

b The number was read from the chart. 

Source 

Nelly (1984c:210-211) 
Powell and Klesert (1979:23) 
Gumerman (1970:57) 
Gumerman et al. (1972:151) 
Gumerman (1970:113) 
Gumerman et al. (1972:162) 
S. Plog (1984c:36) 
S. Plog (1984c:36) 
S. Plog (1984c:36) 
S. Plog (1984c:37) 
Beals et al. (1945:18) 

Gumerman (1970:81) 
Gumerman (1970:101) 
S. Plog (1984c:36) 
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91), i.e., shorter use-lives, while painted vessels were serving bowls and for storage, i.e., 

longer use-lives. 

In spite of S. Plog's interpretation, the validity of the assumption concerning the 

relationship between use-life of vessels and social information transmitted by pottery styles 

has not been attested empirically. As for the function and use-life of vessels in the 

northern Southwest, it is possibly true as postulated that many unpainted vessels were 

used for cooking. However, a number of large-bodied unpainted vessels were apparently 

utilized for storage (Doyel 1980:209; Lerner 1984:97). 

It is possible that cooking pots were shorter lived than storage vessels (David 

1972:141; David and Hennig 1972:19; DeBoer 1974:338; Gill 1981:116-117; Pastron 1974: 

109; DeBoer and Lathrap 1979:128; Longacre 1985:343). However, it is unlikely that 

serving bowls had longer use-lives than cooking pots in light of ethnographic observations 

(David 1972:141; David and Hennig 1972:19; DeBoer 1974:338; DeBoer and Lathrap 

1979:128). Thus, it is highly doubtful that there was a significant difference in life span 

between painted and unpainted vessels as a whole. Also, it goes without saying that a 

broken vessel is normally replaced by a new one. It is doubtful, therefore, that use-life 

of pottery was related to information exchange through pottery styles. A more convincing 

explanation should be proposed, if S. Plog wishes to maintain that utility pottery did not 

play an important role in information exchange with respect to tribal integration. 

Regarding the formation of regional tribal networks, S. Plog did not refer to the 

significance of culture divisions traditionally used in the northern Southwest, e.g., the 

branch. The geographic extent of the branch as defined by the predominant area of each 

ware (or series) underwent no significant change from at least 850 to 1150 over the 

northern Southwest, while some new branches appeared in previously unpopulated or 
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scarcely populated areas, e.g., the Winslow Branch (Gumerman 1988). The significance 

of such stability observable in ware areas through time needs to be explained with 

reference to the emergence of tribal social networks. 

As additional supporting evidence for S. Plog's argument on tribal emergence, 

Hegmon (1986) suggested, using the data from northern Black Mesa, that the increase 

in the diversity of line width in Tusayan White Ware from around 950 to 1070 was related 

to the increased information exchange through pottery styles in response to the devel

opment of tribal social integration. It is not clear why the development of tribal social 

integration brings about the increase in information exchange through pottery styles. 

Also, whether the fine grained chronological changes in stylistic diversity that Hegman 

observed were real is questionable because she employed Plog and Hantman's absolute 

seriation (Plog and Hantman 1986) as a means of chronological control, whose reliability 

is, as will be discussed, questionable. Be that as it may, it is at least true as wiJl be shown 

in the next chapter that the diversity of line width in Tusayan White Ware increased 

between around 1010 and around 1090. However, this was simply a result of temporal 

overlap between older styles having fine or medium lines, i.e., Kana-a and Wepo Black

on-whites, which appeared before 1010 and disappeared by 1090 and newer styles having 

wide lines, i.e., Black Mesa and Sosi Black-on-whites, which appeared around or slightly 

after 1010 and disappeared after 1090, not an outcome of the appearances of newer styles 

having wide lines around 1010 and their disappearances around 1090. 

In addition to employing the shrinkage in pottery style zones, S. Plog adopted the 

dwindling of exchange spheres of red and orange wares and lithic raw materials as 

supporting evidence for the emergence of tribal social networks. According to S. Plog 

(1980b:140, 1986f:285-287; Braun and Plog 1982:515; Hantman and Plog 1982:253), San 
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Juan Red Ware (which appeared chronologically earlier than Tsegi Orange Ware) and 

Tsegi Orange Ware found in northern Black Mesa were imported vessels and Tsegi 

Orange Ware was imported from a closer manufacturing area than San Juan Red Ware. 

S. Plog regarded this movement of the manufacturing area to a closer locality as evidence 

of the shrinkage of the ceramic exchange sphere. 

It is very likely, as S. Plog postulated, that both San Juan Red and Tsegi Orange 

Wares were intrusive in northern Black Mesa. However, even if Tsegi Orange Ware was 

actually imported from a closer area, this fact alone is not sufficient to support the 

inference of shrinking exchange spheres at large. Minimally, it should be presented that 

northern Black Mesa was located on the periphery of exchange spheres of both San Juan 

Red and Tsegi Orange Wares. 

S. Plog argued that San Juan Red Ware was made in southeastern Utah and 

southwestern Colorado, while Tsegi Orange Ware was produced in northeastern Arizona 

outside northern Black Mesa. In terms of its abundance in painted pottery assemblages 

(Brew 1946:92; O'Bryan 1950:92; Matheny 1962; Harmon 1979:21) and known occur

rence of suitable clay and temper (Lucius and Breternitz 1981:106-107), it is probable that 

southeastern Utah (Utah W) and/or southwestern Colorado (Colorado V) were major 

production areas of the San Juan Series of San Juan Red Ware that is prevalent in 

northern Black Mesa. 

As evidence for the probable area of production, S. Plog mentioned that the fre

quency of Tsegi Orange Ware is high in northeastern Arizona. However, which portion 

of northeastern Arizona was not specified. In accordance with the ceramic tallies 

provided in excavation and survey reports, Tsegi Orange Ware seems to be abundant 

between 1000 and 1150 in the lower reaches of the San Juan River. Thus, some sites 
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located on Paiute Mesa (Arizona D-2) yield more Tsegi Orange Ware than Tusayan 

White Ware in the painted pottery assemblage. Also, the occurrence of Tsegi Orange 

Ware seems to be high in Utah V-13 and 15 (Table 14). Because the north side of the 

lower San Juan River (Red Rock Plateau: Utah V-4, 7, 8, 10, 11 and 12) was not 

occupied at least from 300 to 1100 (Lipe 1970), it is probable that before 1100 a 

production center of Tsegi Orange Ware was situated in the Utah V-14 and/or in the 

northern part of Arizona D-2. Because ceramic data are not necessarily available from 

every portion of the area in which Tsegi Orange Ware was distributed, it is not certain 

whether there were any other areas in which this ware was locally manufactured. 

Needless to say, the same is true of San Juan Red Ware. 

If the above approximations of manufacturing areas of each ware are correct and 

those areas were actually the major sources of such wares in northern Black Mesa, it 

seems evident that Tsegi Orange Ware was produced in the area slightly closer to north

ern Black Mesa. However, as noted, the change in the distance from the manufacturing 

area to the recipient sites alone does not demonstrate the shrinkage of the exchange 

sphere as a whole. The delineation of the exchange sphere of each manufacturing center 

is a prerequisite. 

The distribution area of the San Juan Series of San Juan Red Ware cannot be 

delineated precisely, because some pottery types (e.g., Deadmans Black-an-red) are com

mon both in the San Juan Series and Little Colorado Series of San Juan Red Ware. 

Nonetheless, distribution of the San Juan Series is likely to be localized in north-eas-tern 

Arizona and Little Colorado Series is possibly prevalent in other portions of northern Ari

zona, because pottery types that definitely belong to the San Juan Series of San Juan Red 

Ware are rarely reported in northwestern Arizona, e.g., Arizona H and I (Colton 1946). 
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Table 14. Occurrence of Tsegi Orange Ware and other painted wares in Utah 
V -13, 15 and Arizona D-2 before AD. 1150 

N. of Painted Ware Sherds 

Site Area TOWa SJRWa TWWa Total Source 

UT V-13-130 (NAU) Utah V-13 4 5 9 Worthington (1983:5) 

UT V-13-131(NAU) 2 2 4 

UT V-15-3(NAU) Utah V-IS 5 9 14 Jeffers (1983:4) 

NA8801 Arizona D-2 15 12 27 Stein (1966) 

NA8802 45 47 92 " 
NA8813 3 4 7 

NA8824 25 37 62 

NA8830 36 84 120 

NA8833 24 40 64 

NA8838 37 13 7 75 

NA8840 95 84 179 

NA8843 12 3 15 

NA8852 6 3 9 

NA8856 28 81 109 

NA8859 19 45 64 

NA8871 34 51 85 

NA8883 12 39 51 

NA8897 32 77 109 

NA8899 13 16 28 

NA8913 13 28 41 

NA8919 14 21 35 

NA8925 7 26 33 

a TOW: Tsegi Orange Ware; SJRW: San Juan Red Ware (Little Colorado 
Series); TWW: Tusayan White Ware (Kayenta Series). 
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On the other hand, Tsegi Orange Ware is distributed all over northern Arizona: 

Arizona B-9 and H-12 in the west (Kelly 1968; Bluhm 1951:32), Arizona 0-5 and P-6 in 

the south (Bretemitz 1960:10; Klie et al. 1982:43) and New Mexico A-6 and 10 in the 

east (Windes 1977:348). Thus, even though there were other manufacturing areas of 

Tsegi Orange Ware in addition to the one isolated above and the San Juan Series of San 

Juan Red Ware was manufactured in only one area, it seems unlikely that exchange 

spheres of Tsegi Orange Ware greatly shrank in comparison with that of San Juan Red 

Ware. 

In addition to red and orange wares, S. Plog also pinpointed the shrinkage of 

exchange spheres of raw materials for chipped stone tools based on the provenience 

studies done by Green (1982) and Fernstrom (1980a, 1984). The shrinkage of the 

exchange spheres was postulated on the basis of the observation that raw materials from 

intermediate sources increased through time, while those from distant sources decreased 

as time went on. Again, the change in source areas of rocks alone is not sufficient to 

demonstrate waxing and waning of exchange spheres as a whole. Whereas S. Plog 

(1986f:290) mentioned that his argument is based on Green's study, the diachronic trend 

of rock source compositions reconstructed from Green's data (1985:170-172) is totally 

different from S. Plog's descriptions (Table 15). 

S. Plog pointed out that Fernstrom's study also revealed the same trend as 

discerned in Green's analysis. However, in Fernstrom's study (1984) the number of sites 

analyzed for each period is so small (N = 0 to 5) that the reliability of the purported 

diachronic trend is questionable. In addition, identifications of lithic raw materials by 

Green and Fernstrom possibly are not comparable to each other (compare the data on 

AZ D:ll:1153 in both studies). 
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Table 15. Lithic raw material source compositions in the eastern lease area of 
northern Black Mesa. -- Data and chronological divisons after Green (1985: 165-166, 170-
172). 

Time Period N. of 
(AD.) Site Local 

850-900 3 27(36%) 
900-950 11 127(51%) 
950-1000 11 90(42%) 

1000-1050 14 106(45%) 
1050-1100 20 121(39%) 
1100-1150 4 33(42%) 

Lithic Raw Material Source Category N(%) 

!nter
mediate 

31(42%) 
101(41%) 
89(42%) 
96(41%) 

153(49%) 
38(48%) 

Distant 

3(4%) 
6(2%) 
6(3%) 

18(8%) 
12(4%) 
4(5%) 

Unknown Total 

13(18%) 74 
15(6%) 249 
28(13%) 213 
14(6%) 234 
24(8%) 310 
4(5%) 79 

In his argument of the exchange spheres, S. Plog adopted the entire eastern lease 

area as a unit of observation. However, this is inappropriate because rock source 

compositions were significantly different in the northern and southern part of the eastern 

lease area before 1000. In the Moenkopi Wash basin (the northern part of the eastern 

lease area), materials from intermediate sources were abundant before 1000, while those 

from local sources were predominant in the Dinnebito Wash basin and the Red Peak 

Valley (the southern part of the eastern lease area). In the Reed Valley, which is located 

between the Moenkopi Wash and the Dinnebito Wash-Red Peak Valley area, on the 

other hand, the proportional makeup of materials from local and intermediate sources was 

midway between the north and south (Table 16, Figure 16). Such a regional difference 

in rock source compositions before 1000 was leveled out and a homogeneous pattern 

emerged after 1000. 
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. Table 16. Lithic raw material source compositions in three localities within the 
eastern lease area. -- After Green (1985:170-172). 

Localitt N. 

AD. 850-1000 

MWB 8 
RV 11 
DW&RPV 6 

AD. 1000-1150 

MW 9 
RV 17 
DW&RPV 12 

Lithic Raw Material Source Category N(%) 

Local 

41(23%) 
127(50%) 
76(70%) 

69(44%) 
123(45%) 
68(35%) 

Inter
mediate 

98(56%) 
96(38%) 
27(25%) 

72(46%) 
123(45%) 
91(47%) 

Distant 

8(5%) 
6(2%) 
1(1%) 

9(6%) 
12(4%) 
14(7%) 

Unknown Total 

29(16%) 176 
22(9%) 251 
5(5%) 109 

- (-) 156 
16(6%) 274 
20(10%) 193 

a MW: Moenkopi Wash basin, RV: Reed Valley, DW & RPV: Dinnebito Wash 
basin and Red Peak Valley. 
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Figure 16. Probable source areas of lithics recovered in northern Black Mesa. 
- D: Distant source, I: Intermediate source, 1: Moenkopi Wash basin, 2: Reed Valley, 
3: Red Peak Valley, 4: Dinnebito Wash basin. Not all distant sources are presented in 
the figure (Green 1986:Figure 30 modified). 
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This chronological change in lithic material source compositions is crucial, 

because it strongly suggests that raw materials from intermediate sources, which S. Plog 

assumed to have been obtained through exchange, were actually not brought through 

exchange, but through direct procurement trips to rock sources by the people inhabiting 

the eastern lease area. In accordance with Green's study, intermediate sources of rocks 

are located in the north of northern Black Mesa (Figure 16). After 1000, these lithic 

materials from the north decreased in the northern part of the eastern lease area (the 

Moenkopi Wash basin), while they increased in the southern part of the eastern lease 

area (the Dinnebito Wash basin and the Red Peak Valley). Such a pattern is unlikely to 

have happened if materials from intermediate sources were actually obtained through an 

exchange network radiating from the north. 

According to Green (1986:156), intermediate sources of rocks are located within 

ca. 32 kID from the eastern lease area, while some of distant sources outcrop more than 

100 kID away (Figure 16). Rocks from the very distant sources, i.e., more than 100 kID 

away, are likely to have been obtained through exchange as postulated, because some of 

their outcrops lie outside the area in which Tusayan White and Gray Wares predominat

ed. However, direct trips are more likely than material exchange for the procurement of 

rocks from intermediate sources, given the short distance to the outcrops as well as the 

pattern of diachronic change in rock source compositions as noted above. 

It should be mentioned that lithic materials from distant sources make up less 

than 10% of the assemblages. Even if all the rocks from distant sources and some rocks 

from unknown sources were obtained through exchange, it is apparent that exchange did 

not play an important role in the procurement of chipped stone raw materials from 850 

to 1150--possibly in the entire northern Black Mesa. The possibility of the Moenkopi 
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Wash as a trade route, postulated on the basis of observations on lithic raw material 

source compositions (Klesert 1979:238, 239, 1983:42), also needs reconsideration. 

Not only in chipped stone raw materials, but also in other artifacts and raw 

materials, traded items seem to be rather rare in northern Black Mesa at large. 

Furthermore, there is no concentration of possible traded items in certain sites or 

localities. For instance, turquoise is known from only two sites in very small quantities 

(Powell et al. 1980:378; Klesert 1984a:71), although there may be unreported instances. 

It should be noted that the occurrence of turquoise seems to be more frequent in 

preceramic Basketmaker sites than in Puebloan sites on northern Black Mesa. Beads, 

bracelets) and so forth made of marine shells (Glycymeris, olivella or abalone) occur in 

many sites from 850 through 1150. However, the number of shell pieces found in a site 

is usually one or two (Table 17). 

Hammerstone, manos, polished axes, etc. are sometimes made of igneous rocks 

that do not outcrop on northern Black Mesa (Green 1985:67). However, because 

detailed provenience studies of ground stone raw materials have never been conducted, 

whether they were imported or directly procured cannot be determined. Be that as it 

may, the numbers and/or percentages of such items are generally low in northern Black 

Mesa (Table 18). While AZ D:11:18 yielded 8 hammerstones of igneous rocks, 19 other 

hammerstones made of nonigneous materials were also recovered (Gumerman et al. 

1972:110). 

As already noted, San Juan Red and Tsegi Orange Wares were no doubt 

imported into northern Black Mesa. The frequency of these wares in primary habitation 

sites increased after 1050 when San Juan Red Ware was replaced by Tsegi Orange Ware. 
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Table 17. Occurrence of shell artifacts in northern Black Mesa 

Site N Artifact Type Source 

AD. 850-1000 

AZ D:7:136 1 Unknown Chandler (1984:150) 
(Early Component) 

AZ D:7:2094 1 Unknown Smiley et al. (1983:415) 
(Early Component) 

AZ D:7:2103 1 Bracelet Nichols and Smiley (1984a:801) 
AZ D:11:2027 2 Bead, Bracelet " 
AZ D:11:2030 2 Worked Shell Christenson and Parry (1985:643) 
AZ D:11:2038 1 Bead Nichols and Smiley (1984a:801) 
AZ D:11:2068 2 Bead, Unknown Smileyet aI. (1983:415) 

AD. 1000-1150 

AZ D:7:102 1 Bead Ware (1984:235) 
AZD:7:136 5 Bracelet Chandler (1984:158) 

(Late Component) 
AZ D:7:704 1 Bead Gilreath (1979:66) 
AZ D:7:2085 1 Bead Christenson and Parry (1985:643) 
AZ D:7:2103 2 Bracelet Nichols and Smiley (1984a:801) 
AZ D:7:3021 1 Worked Shell Andrews et al. (1982:279) 
AZ D:11:3 1 Bead Gumerman (1970:61) 
AZ D:11:11 1 Bracelet Gumerman (1970:96) 
AZ D:11:14 1 Bead Gumerman et al. (1972:148) 
AZ D:11:425 1 Bead Powell et aI. (1980:420) 
AZ D:11:2051 1 Bead Nichols and Smiley (1984a:801) 
AZ D:11:2062 1 Tinkler " 
AZ D:11:2108 1 Bracelet " 

AD. 850-1150 

AZ D:7:262 2 Pendant Andrews et al. (1982:259) 
AZ D:7:2094 1 Unknown Smiley et al. (1983:415) 

(Component Unknown) 
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Table 18. Occurrence of ground stone tools made of igneous rocks in northern 
Black Mesa 

Site N Artifact Type Kind of Rock Source 

AD. 850-1000 

AZ D:11:57 1 Hammerstone Basalt Gumerman et aI. (1972:53) 

AZ D:11:2068 2 Mano Basalt Smileyet al. (1983:410) 

AD. 1000-1150 

AZ D:7:12 1 Flake Rhyolite Gumerman et a1. (1972:129) 

AZ D:7:216 2 Grooved Axe Basalt Powell et aI. (1980:375,377) 

AZ D:7:234 1 Mano Basalt Smiley et al. (1983:401) 

1 Grooved Axe Basalt Smiley et a1. (1983:416) 

AZ D:11:14 2 Hammerstone Unknown Gumerman et a1. (1972:148) 

AZ D:11:18 8 Hammerstone Basalt and Gumerman et a1. (1972:110) 
Unknown 
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It appears, however, that the amount of Tsegi Orange Ware declined slightly after 1100. 

Even during its peak from 1050 to 1100, the proportion of red and/or orange wares in 

primary habitation sites is usually less than 10% (Table 19). 

S. Plog (1986f:306) suggested that the exchange of red and/or orange wares was 

centralized from 1060 through 1110 or 1120, because large sites (a kiva and more than 

10 rooms) yield significantly more red and/or orange wares than smaller sites (see also S. 

Plog 1988:8-9). In light of published ceramic tallies, however, it cannot be said that red 

and/or orange wares are significantly more common in large sites. Thus, between 1050 

and 1100, red and/or orange wares are only 4% of the entire ceramics in AZ D:11:14, 

which has 35 rooms and a kiva, while they are 7 to 8% in AZ D:7:27, AZ D:11:3, AZ 

D:11:15, and RB 551, which have only two to six rooms other than a kiva (Table 19). 

Moreover, much smaller sites of the same period, which are composed only of structures 

without kivas or only of a kiva, yield equal or larger percentages of red and/or orange 

wares than primary habitation sites (Table 20). It should be noted that AZ D:11:354, in 

which red and/or orange wares comprise 10% of the entire assemblage, has only two or 

three jacal structures and some extramural hearths without a kiva. 

Accepting the proposition made by Klesert (1982), S. Plog also pointed out the 

possibility that AZ D:7:60, a 55-room cliff dwelling located near the north rim of Black 

Mesa (outside the lease area), was a node of centralized exchange of red and/or orange 

wares as well as maize. It should be noted, however, that the percentage of red and/or 

orange wares in this site is 8% (Klesert and Cowan 1978:83; Klesert 1982:50), which is 

the same amount as ob~erved in other contemporaneous habitation and nonhabitation 

sites in the lease area. 
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Table 19. Frequency of San Juan Red and/or Tsegi Orange Wares in primary 
habitation sites in northern Black Mesa 

Site 

AO. 850-1000 

AZ 0:7:134 
AZ 0:7:136 
AZ 0:7:262 
AZ 0:11:338 
AZ 0:11:2025 
AZ 0:11:2030 
AZ 0:11:2068 

AO. 1000-1050 

AZ 0:7:216 
AZ 0:7:234 
AZ 0:7:2013 
AZ 0:11:73 

AO. 1050-1100 

AZ 0:7:18 
AZ 0:7:27 
AZ D:7:220 
AZ 0:7:719 
AZ 0:7:725 
AZ 0:11:3 
AZ 0:11:14 
AZ 0:11:15 
AZ 0:11:20 
AZ 0:11:97 
AZ 0:11:290 
AZ 0:11:352 
AZ 0:11:409 
RB 551(lowest level) 

SJRwrrowa 

N (%) 

? (1%) 
299 (2%) 

1237 (2%) 
68 (1%) 
25 (1%) 

364 (l%)b 
121 (O%)C 

350 (3%) 
140 (0%) 
16 (1%) 
? « 1%) 

250 (2%) 
954 (8%) 

2668 (4%) 
438 (4%) 

2137 (4%) 
1910 (8%) 
245 (4%) 
44 (7%) 
77 (4%) 

447 (5%) 
3005 (5%) 
1130 (6%) 
287 (3%) 
46 (7%)d 

Total N. 
of Sherds Source 

? Layhe (1984:128) 
15650 Chandler (1984:160-161) 
63330 Andrews et al. (1982:230-231) 
8719 J. Anderson (1978b:%) 
4991 Nichols and Smiley (1984a:636) 

44061 Christenson and Parry (1985:559) 
37095 Smiley et al. (1983:353-354) 

12736 Andrews et al. (1980:89) 
32447 Smiley et al. (1983:353-354) 
1340 Andrews et al. (1982:228-229) 
? Layhe (1984:138) 

16492 Layhe (1978a:48) 
11517 Nelly (1984c:210-211) 
69978 Blomberg and Sink (1980:117) 
10245 Fernstrom (1980b:200) 
50004 Whitecotten (1979:237) 
23925 Gumerman (1970:56-57) 
5677 Gumerman et a1. (1972:151) 
599 Gumerman (1970:113) 

2096 Gumerman et al. (1972:162) 
8615 S. Plog (1984a:36) 

56811 " 
18415 " 
8259 S. Plog (1984a:37) 
662 Beals et a1. (1945:18) 



Table 19.--Continued. 

Site 

AD. 1100-1150 

AZ D:7:222 

SJRwrrOwa 

N (%) 

109 (4%) 

Total N. 
of Sherds 

2531 

203 

Source 

Ravesloot and Plante 
(1980:126) 

AZD:7:704 2156 (5%) 46554 Whitecotten (1979:237,239) 
AZ D:7:2092 42 (1%) 5332 Smileyet al. (1983:353-354) 
AZ D:11:12 359 (4%) 10021 Gumerman et al. (1972: 

184-185) 
AZ D:ll:356 384 (3%) 12073 S. Plog (1984a:37) 

a SJRW: San Juan Red Ware; TOW: Tsegi Orange Ware. 

b Including late component sherds. 

C Including some misidentified sherds (Christenson and Parry 1985:559) 

d The number was read from the chart. 



Table 20. Frequency of San Juan Red and/or Tsegi Orange Wares in sites 
without kivas in northern Black Mesa (AD. 1050-1100) 

Site 

AZ D:11:2 

AZ D:11:8 

AZ D:ll:354 

N. of 
Room 

3 

1 

2 

SJRW/ 
TOWa 

N (%) 

71 (6%) 

44 (7%) 

388 (10%) 

Total N. 
of Sherds 

1157 

599 

3851 

Source 

Gumerman (1970:81) 

Gumerman (1970:101) 

S. Plog (1984a:36) 

a SJRW: San Juan Red Ware; TOW: Tsegi Orange Ware. 
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KIesert argued that AZ D:7:60 was a redistribution center of maize based on 

various characteristics of this site: (1) much greater storage space than in usual habitation 

sites, (2) absence of a discernible midden, low density of artifacts, and limited range of 

artifact types collected despite long-term utilization (if not continuous) of the site from 

the beginning of the Dinnebito phase to the Lomaki phase (1050-1100), (3) presence of 

two kivas, and (4) predominance of com remains with few other food items. KIesert also 

proposed only seasonal (during maize harvesting) occupation of this site mainly on the 

basis of the content of coprolites and the absence of artiodactyl bones. 

It should be underscored that KIesert's conclusion was derived from surface 

observations of the site and the analysis of surface collected materials. Because the site 

is not excavated, as KIesert himself recognized, the exact ratio of total floor area of 

storage rooms to that of habitation rooms cannot be solidly determined. Hence, whether 
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the storage space in this site was unusually larger than in other sites is presently 

undeterminable. Moreover, even if storage space was actually large, it does not 

immediately imply that storage was for redistribution. There are sites in and outide of 

northern Black Mesa which had a substantial area of probable storage space yet had no 

other characteristics of redistribution centers as Klesert enumerated, e.g., AZ D:11:14 

(1050-1100) (Gumerman et al. 1972:132-152), AZ D:11:18 (1000-1050) (Gumerman et 

al. 1972:85-117), and AZ 1:3:1 (1050-1100) (Ward 1976:68-85). 

As will be shown in the next chapter, AZ D:7:60 was possibly occupied around 

1060. Ceramically, there is no reason to postulate an unusually long-term utilization of 

the site. Regarding the absence of a trash deposit, a deep fissure on the cliff was possibly 

utilized as a trash receptacle (Jeffrey S. Dean, personal communication, 1987). It seems 

likely that the limited range of artifact types collected from this site is mainly a result of 

the low density of artifacts. As a cause of the low density of artifacts, in addition to the 

probable use of a fissure as a trash deposit, the possibility of short-term occupation should 

first be evaluated rather than the possibility of unusual site function. Because artifactual 

and nonartifactual data are all based on surface collections as noted, the reliability of 

associations and the representativeness of faunal, floral, and coprolite data especially are 

not certain. Productive arguments regarding these aspects must await the availability of 

excavated data. 

The presence of two kivas in a site is certainly unusual at least in the lease area 

of northern Black Mesa (as already noted). However, this fact does not strengthen the 

possibility of a redistributive function for AZ D:7:60. Rather, the presence of two kivas 

can be interpreted more parsimoniously and convincingly as a result of the aggregation 

of two kiva-habitation-storage complexes in the same locality. Klesert believed that AZ 
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D:7:134 and 136 were simultaneously occupied multi-kiva sites that functioned as another 

redistribution center in northern Black Mesa because of the extraordinary high number 

of storage rooms as well as the presence of two kivas. In terms of the floor area, rather 

than the number, of storage rooms, it is true that AZ D:7:134 has a large storage area 

(82.3 m2) in comparison with that of other primary habitation sites. It should be noted, 

however, that this site also has a large floor area of habitation rooms (30.5 m2) in 

comparison with other contemporaneous habitation sites. On the other hand, the floor 

area of storage rooms is not at all unusually large in AZ D:7:136 (19.1 m2). 

As indirect evidence of the centralization of exchange of red and/or orange wares, 

S. Plog pointed out that the proportion of habitation sites having a kiva among all 

habitation sites was lower in the period from 1076 to 1125 than in preceding and 

subsequent periods, i.e., ritual activities associated with exchange that were conducted in 

kivas were more centralized in this time period. 

For this argument, S. Plog utilized his absolute seriation as a means of temporal 

control. It should be noted, however, that the reliability of his seriation is questionable, 

as discussed later, so that the chronological trend in the proportion of habitation sites 

having kivas that S. Plog discerned needs confirmation with a more reliable dating 

framework. Moreover, even if that diachronic pattern holds up, it should not be 

interpreted outright as representing a greater centralization of ritual activities, because 

there is an alternative possibility: the proportion of field houses associated with primary 

habitation sites increased in later periods. 

Elsewhere, S. Plog (1978b:34, 1984b:116) also argued that sites having a kiva and 

masonry rooms were centers for redistribution in northern Black Mesa and other areas, 

because (1) the occurrence of masonry rooms is uncommon, (2) sites having masonry 
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rooms always have a kiva, and (3) kivas in sites having masonry rooms are larger and 

more elaborated than those in sites without masonry rooms (as if they served to 

accommodate a nonresident population in kiva rituals). Layhe (1981:137, 172) accepted 

this argument in his locational analysis of northern Black Mesa. Lightfoot (1979:324, 325) 

estimated the geographic range of food redistribution focused on kivas to have been a 2.5 

km radius or less in the case of northern Black Mesa. 

A closer look reveals that S. Plog's claims about kivas and masonry rooms are not 

supported by excavation and survey data from nOlthern Black Mesa. Of 69 excavated 

kiva complexes dating from 850 to 1150, more than half (N = 41, 59%) contain coursed 

masonry structures of variable number (Table 21). The proportion of kiva complexes that 

had masonry rooms probably increased through time. While the number of excavated 

cases is not large, there certainly were sites that had masonry rooms, yet had no kiva, 

dating from 850 to 1150 (Table 22). The survey data disclose numerous sites that have 

rubble mounds with no kiva depressions, some or most of which probably were sites 

having masonry rooms without a kiva (Powell and Klesert 1980: 11, 24, 25, 28; Layhe et 

a1. 1982:22, 24, 26, 27, 31; Nichols and Karlstrom 1983:18, 19, 22-24, 29, 33, 35, 40; 

Nichols and Sink 1984:32, 33, 40, 42, 46, 52, 53, 58, 64, 67, 77, 83; Parry et. a1. 1985:22-24, 

27, 28, 30, 31, 35, 36, 40, 44). 

With regard to the size (floor area) of kivas, there are a number of kivas in sites 

having no masonry rooms that are larger than those in sites having masonry rooms (Table 

21). Also, in terms of the presence-absence of bench, recess, and slab-lined or coursed 

masonry walls, there is no indication that these features occur always and only in kivas 

associated with masonry structures (Table 21). Furthermore, large kivas do not 

necessarily occur in large sites, e.g., in AZ D:ll:316 (which had the largest kiva, 46.5 m2, 
.... 



Table 21. Kivas in sites with masonry rooms and without masonry rooms in northern Black Mesa. -- (1) Site, (2) 
Kiva, (3) Masonry rooms associated with a kiva, (4) Floor area of kiva (m2), (5) Bench, (6) Coursed masonry or slab-lined 
wall, (7) Recess, (8) Source. +: Present (including partially present), -: Absent 

(1) (2) (3) (4) (5) (6) (7) (8) 

AD. 850-1000 

AZ D:7:134 Kiva Rm 1-10 173 + Layhe (1984:121-130) 
AZ D:7:262 St. 1 St. 2,3,30 19.6 +1 -1 1 Sink et al. (1982a) 

St. 17 St. 19-21 25.1 

St. 18 St. 24-26 363 + ? 
S1. 33 St. 11,12 15.9 + + 

AZ D:7:2103 S1. 5 S1. 1 9.1 Olszewski et al. (1984a) 

AZ D:ll:2023 S1. 1 S1. 2,4,5 22.0 + Olszewski (1984) 
AZ D:ll:2025 S1. 1 S1. 2,5,7 113 + Stone (1984) 
AZ D:ll:2030 S1. 1 St. 5-7 113 of Green et al. (1985) 

S1. 2 S1. 28 14.9 + + + 
S1. 9 S1. 18-23,29,33 23.7 + + + 

34,36-38,4042 

AZ D:7:135 S1. 5 9.1 + + Layhe (1984:130-134) 

AZ D:7:136 PH2 18.0 + + Chandler (1984) 
AZ D:7:2013 St. 5 9.1 + 1 ? Sink et al. (1982a) 
AZ D:7:2103 S1. 3 9.1 Olszewski et a\ (1984a) 

AZ D:ll:338 S1. 1 11.9 J. Anderson (1978b) 
AZ D:ll:2027 S1. 2 13.8 + Olszewski et al. (1984b) 

AZ D: 11:2068 S1. 3 93 + Sink et al. (1983) 

S1. 4 17.7 +1 + 
S1. 9 122 + N 

0 
00 



Table 21.--(Continued). 

(1) (2) (3) (4) (5) (6) (7) (8) 

AD. 1000·1050 

AZ D:7:11 Kiva 1 Rm 1,2,4 17.3 + + Gumeman et al. (1972:55-85) 
AZ D:7:216 St. 2 St. 2·5,8·10 18.5 + + + Andrews et a1. (1980) 

AZ D:7:234 S1. 2 S1. 4 22.9 + + Olszewski et al. (1983) 

AZ D:7:2013 S1. 1 S1. 24 22.1 ? Sink et al. (1982a) 

AZ D:ll:73 St. 1 St. 4-6 10.5 + + Layhe (1984:134-138) 

AZ D:7:11 PHI 10.2 Gumerman et al. (1972:55-85) 

AZ D:7:214 St. 1 12.6 +1 1 Fernstrom and Riley (1980) 

AZ D:7:3021 St. 2 18.1 + -1 Smiley et al. (1982) 

AZ D:11:320 S1. 3 11.3 -1 Andrews and Plante (1980) 

AZ D:l1:814 S1. 1 8.3 + Neily (1984b) 

AZ D:ll:2062A St. 14 13.8 Sink et al. (1984b) 

AZ D:ll:2062B St. 4 10.2 + + 

AD. 1050-1100 

AZ D:7:18 St. 8 S1. 1-5 221 Layhe (1978a) 

AZ D:7:220 S1. 1 S1. 2-6 15.9 + + Blomberg and Sink (1980) 

AZ D:7:725 St. 3 St. 1,2,4-7 11.3 + 1 Fernstrom (1979) 

AZ D:11:3 Kiva 1 Rm 14 13.8 + Gumerman (1970:33-69) 

AZ D:ll:14 Kiva 1 Rm 1-3 8.0 + Gumerman et al. (1972:134-152) 

AZ D:ll:15 Kiva 1 Rm 1,2 9.6 + Gumerman (1970:101-115) 

AZ D:11:290N S1. 11 S1. 16 13.8 + Corum et al. (1984) ~ 
AZ D:11:290S S1. 10 S1. 1-3 12.2 + I,Q 



Table 21.--(Continued). 

(1) (2) (3) (4) (5) (6) (7) (8) 

AD. 1050-1100-(Continued) 

AZ D:11:352 St. 3 St. 1,2 11.9 + + + K1esert (1984b) 

RB 551 Kiva Rm 2-5 17.3 + + Beals et at. (1945:42-62) 

AZ D:7:27 Kiva 13.8 + + Neily (1984c) 

AZ D:7:719 St. 1 _a 9.9 + + + Fernstrom (1980b) 

AZ D:11:20 Kiva 1 6.2 + + Gumerman et at. (1972:152-163) 

AZ D:ll:97 St. 2 7.1 -? ? ? L Mason (1984) 

AZ D:11:409 St. 2 8.0 Spalding ~nd Klein (1984) 

AD. 1100-1150 

AZ D:7:19 S1. 1 S1. 2 7.1 + Synenki (1978) 

AZ D:7:222 St. 3 St. 1 85 -? -? ? Ravesloot and Plante (1980) 

AZ D:7:704 S1. 3 S1. 2,9,10 15.2 + + Gilreath (1979) 

AZ D:7:2103 S1. 8 St. 2,4 45 OIszewski et al. (1984a) 

AZ D:ll:12 Kiva 1 Rm 1,2 8.8 + Gumermanet at. (1972:173-187) 

AZ D:11:93 Kiva Rm 1-3 ? + + + Euler and Ward (1984:246-252) 

AZ D:11:102 Kiva Rm 1,2 ? + + Euler and Ward (1984:251-253) 

AZ D:11:356 S1. 5 St. 1 145 + ? Neily (1984a) 

AZ D:11:426 St. 1 St. 2,3 11.3 + Ravesloot and French (1980) 

AZ D:ll:2051 S1. 5 St. 9 12.6 Stone et at. (1984b) 

AZ D:ll:2068 S1. 1 St. 12 75 + + + Sink et at. (1983) 

AZ D:ll:2108 S1. 1 S1. 10 11.3 + + Sink et at. (1984a) 
N 
~ 
0 



Table 21.--(Continued). 

(1) (2) (3) (4) (5) 

AD. 1100-1150--(Continued) 

AZ D:7:2092 S1. 4 11.9 + 
AZ D:ll:ll Kiva 1 10.2 + 
AZ D:ll:275 S1. 1 12.6 + 
AZ D:ll:348 S1. 1 8.0 
AZ D:l1:425 S1. 1 16.6 + 

AD. 1050-1150 

AZ D:7:109 St. 3 S1. 2,5,9,10 10.1 
AZ D:7:2001 S1. 3 S1. 1 15.2 
AZ D:ll:316 S1. 2 Fea 1 46.5 

AZ D:ll:2001 St. 2 113 

a St. 7 was excluded because it is located far away from S1. 1. 

(6) (7) 

+ + 
+ + 
+ 
+ 
+ + 

+ 

+ + 

(8) 

Cushman et al. (1983) 
Gumerman (1970:80-97) 
Layhe (1978b) 
K1esert (1984a) 
Hantman (1980) 

Demarcay et al. (1982a) 
Plante et al. (1982) 
Landreth (1983) 

Demarcay et al. (1982c) 

tv ..... ..... 
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Table 22. Excavated sites having masonry stluctures (without kivas) in northern 
Black Mesa 

Time Period Masonry 
Site (AD.) Structure Source 

AZ D:7:2094 850-1000 St. 1 Barton and Gilman (1983) 

AZ D:7:3034 St. 1 Smiley (1982) 

AZ D:11:3061 St. 1 Micbalik and Bostwick (1983) 

AZD:7:2090 1000-1050 St. 1-3 S. J. Smitb (1984) 

AZ D:11:2 1050-1100 Rm.1-3 Gumerman (1970:69-80) 

AZD:ll:8 Rm.1 Gumerman (1970:97-101) 

AZD:7:514 1050-1150 St. 1 Hutira and Laybe (1980) 

AZ D:11:103 1100-1150 Masonry Room Euler and Ward (1984:253-254) 

AZD:7:704 
(Early Component) 850-1150 St. 1 Gilreatb (1979) 

thus far excavated in northern Black Mesa), there is only one other pit structure and a 

masonry cist built in a small sandstone fissure. 

Similarly, large storage areas are not necessarily associated with a large kiva, e.g., 

AZ D:ll:14, which had an extremely large storage area (187.5 m2) had a very small kiva 

whose floor area was only 8 m2• In view of this evidence, it is unlikely that kivas in sites 

having masonry structures played a role in redistribution. Nor is it reasonable to suppose 

that there was ceremonial integration through kivas beyond a settlement system c.omposed 

of a primary habitation site and nearby secondary villages (if present). 
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As an alternative view of regional integration and societal complexity, F. Plog 

(1983) postulated cyclical alternations of a stable power-based phase and a resilient

efficient phase in each area of the northern Southwest. A stable phase is characterized 

by a stratified social organization in which elite inhabitants residing in central sites 

maintained political and economic alliances with each other. A resilient phase is, on the 

other hand, socially nonhierarchical and economically autonomous. According to F. Plog, 

in northern Black Mesa the period from 900 to 1050 was a resilient-efficient phase, while 

it was part of the Kayenta alliance from 1050 to 1100. 

As a prime indicator of societal complexity, mortuary practices of the populations 

in northern Black Mesa were examined in order to evaluate F. Plog's proposition. 

Attributes of all burials excavated are listed in Tables 23 and 24. While some burials are 

found in sites without kivas, the majority of burials are from primary habitation sites. In 

primary habitation sites, most burials are located in formal midden areas, whereas some 

burials are discovered in the fill or floor of structures (usually kivas). The number of 

burials uncovered in each primary habitation site binges mainly on how large a portion 

of the midden area was excavated rather than the actual number of burials present in 

each site. 

Most burials in the fill or floor cif structures are associated not with the main 

occupation of primary habitation sites, but with the reuse of the locality for miscellaneous 

purposes (including only for disposal of the dead), which occurred varying years after its 

original abandonment. Burials found in midden areas are randomly distributed. There 

is no spatial arrangement such as central and peripheral burials. 



Table 23. Burials found on northern Black Mesa (1). -- (1) Site, (2) Burial number, (3) Number of individuals 
interred, (4) Primary (P) or secondary (5) burial, (5) Location of burial: Midden (M), structure (S), or other (0), (6) 
Slab lined and/or slab covered burial pit, (7) Legs flexed, (8) Adult (A), child (C), or fetus (F), (9) Male (M) or female 
(P), (10) Head orientation. +: Present, -: Absent. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

AD. 850-1000 

AZ D:7:2103 147 P S + + C ? E 
AZ D:ll:2025 129 P M + + A F? ? 

132 P S ? + C ? ? 
AZ D:ll:2030 133 P M ? + A ? N 

135 P M ? + A F N 
136 1 P M ? + A F N 
137 1 P M ? + A F N 
138 1 P M + +? C F SE 
139 1 P M + + A F N 
174 2 P? M ? ? C ? ? 

AZ D:ll:2068 84 1 P M + A F ? 

AD. 1000-1050 

AZ D:7:23 1 1 P 0 ? ? C ? ? 
2 1 P 0 ? ? A F SW 

AZ D:7:216 1 1 P M ? + A ? SW 
2 1 P M ? ? C ? ? 
3 1 P M ? + C ? NINE 

AZ D:7:234 85 1 P M ? + A F ? 
89 1 P M? ? ? C ? ? 
90 1 P M + + A M ? 
91 1 P M ? + C ? ? 

N ..... 
.f:>. 



Table 23.--(Continued). 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

AD. 1000·1050-(Continued) 

AZ D:7:234 92 1 P M ? ? C ? ? 
93 1 P M? +? + C ? ? 
94 1 P M? + + A M ? 
95 1 P M ? ? C ? ? 
96 1 P M ? ? C ? ? 
97 1 P S ? ? A M ? 
98 1 P M + ? A F ? 
99 1 P M ? + A F ? 

AZ D:7:262 1 1 P M + ? C ? ? 
AZ D:7:704 1 P 0 ? A ? NINE 
AZ D:ll:2062 140 1 P M ? + A F ? 

143 1 P S ? ? A F ? 
144 1 S S ? ? A F ? 
145 1 S S ? ? A F ? 
146 1 S S ? ? C ? ? 

AD. 1050·1100 

AZ D:7:27 1 1 P M ? ? C ? ? 
2 1 P M ? ? A M ? 
3 1 P M ? ? A M ? 
4 1 P M ? ? C ? ? 
5 2? S? M ? ? C F? ? 
6 1 P M ? ? A M ? 

AZ D:7:220 1 1 P M ? ? C ? ? 
4? ? M ? ? C&A F&? ? 

N ..... 
VI 



Table 23.--(Continued). 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

AD. 1050·1100·.(Continued) 

AZ D:7:220 ? 0 ? ? ? ? ? 
AZ D:7:719 1 P M ? + A ? E 
AZ D:7:725 1 P M ? ? C ? ? 

2 P M ? ? C ? ? 
3 ~1 ? M ? ? ? ? ? 
4 1 P M ? + A M E 

AZ D:1l:3 1 1 P M? ? ? F ? S 
2 3 S? M ? ? ? ? ? 
3 3 S? M ? ? ? ? ? 
4 1 P M ? + ? ? ? 
5 1 P M + ? C ? ? 
6 3 S? M ? ? ? ? 

AZ D:1l:14 1 1 P M + ? ? ? ? 
? ? M ? ? ? ? ? 

AZ D:1l:15 1 1? S M ? ? C ? ? 
AZ D:11:97 1 P M ? ? C ? ? 
AZ D:1l:352 1 P S ? ? ? ? ? 
AZ D:1l:409 1 ? ? M ? ? ? ? ? 
RB551 1 1 P M ? ? ? ? ? 

2 1 P M ? ? ? ? ? 
3 1 P M ? + ? ? ? 

AD. 1100·1150 

AZ D:7:12 1 1 P M ? ? A ? ? 
2 1 P M ? + A M N 
3 1 P 0 ? + C&A ? S 

AZ D:7:704 ~2 ? M ? ? A ? ? 
N .... 
0\ 



Table 23.--(Continued). 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

AD. ll00-1150--(Continued). 

AZ D:7:2020 1 1 P M + ? A M ? 
AZ D:ll:275 1 1 P M + ? A ? NW 

2 1 S M + ? A F ? 
3 1 P M ? + A F ? 

AZ D:11:348 1 P S ? ? A F ? 
AZ D:1l:425 1 P 0 ? + A M ? 
AZ D:11:426 1 P S + + A M NW 
AZ D:ll:2068 84 1 P M + ? A F ? 

86 1 P M ? + A M ? 
AZ D:11:2108 126&127 1 P S ? ? A F ? 

134 1 P S ? ? A ? ? 

AD. 850-1150 

AZ D:7:102 I? P? M ? ? ? ? ? 
I? P? M ? ? ? ? ? 

AZ D:7:135 1 ? ? S ? ? ? ? ? 
AZ D:7:262 2 1 P S ? ? C ? ? 

3 1 P S +? + A F ? 
4 1 P M ? + A F ? 
5 2? ? S ? ? A ? ? 

AD. 1000-1100 

AZ D:7:234 97 1 P S ? + A ? ? 

N -'-l 



Table 23.--(Continued). 

(1) (2) (3) (4) (5) 

AD. 1000-1150 

AZ D:ll:2025 130 P S 

AD. 1050-1150 

AZ D:7:109 1 1 P M 
2 1 P M 
3 1 P M 
5 1 P S 
6 1 P S 

? ? M 
AZ D:7:2001 P M 
AZ D:ll:2023 P S 

(6) (7) (8) 

? ? C 

? + A 
? + C 
? + A 
? +? C 
? C 
? ? ? 
? + A 
? ? A 

(9) 

? 

M 
? 
F 
? 
F 
? 
F 
F? 

(10) 

? 

? 
E 
? 
? 
W 
? 
? 
? 

N ..... 
00 



Table 24. Burials found on northern Black Mesa (2). -- (1) Site, (2) Burial number, (3) Number of unbroken (or 
broken large) vessels, (4) Number of beads, (5) Number of bracelets, (6) Number of pendants, (7) Number of other stone 
tools and debitage, (8) Worked and unworked sherds, (9) Number of other grave goods. +: Present, -: Absent. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) Source 

AD. 850-1000 

AZ 0:7:2103 147 2 1 1 1 Olszewski et al. (1984a); Magennis and Martin (1984) 
AZ 011:2025 129 2 Stone (1984); Magennis and Martin (1984) 

132 
AZ 0:11:2030 133 Green et al. (1985); Magennis et al. (1985) 

135 2 
136 6 I? I? +? 
137 2 
138 5 
139 6 
174 

AZ 0:11:2068 87 7 1 Sink et al. (1983); Martin and Piacentini (1983) 

AD. 1000-1050 

AZ D:7:23 1 J. Anderson (1978a) 
2 2 

AZ D:7:216 1 2? Andrews et al. (1980) 
2 
3 2 + 

AZ D:7:234 85 1 Olszewski et al. (1983); Martin and Piacentini (1983) 
89 1 
90 2 
91 
92 4 

tv .... 
1.0 



Table 24.--(Continued) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) Source 

AD. 1000.1050-(Continued) 

AZ D:7:234 93 3 Olszewski et al. (1983); Martin and Piacentini (1983) 
94 3 " 
95 3 
96 3 2 
97 3 
98 5 
99 3 

AZ D:7:262 1 2 Sink et al. (1982b) 
AZ D:7:707 4 Fernstrom and Bergman (1979) 
AZ D: 11:2062 140 4 Sink et al. (1984b); Magennis and Martin (1984) 

143 ? " " 
144 
145 
146 

AD. 1050-1100 

AZ D:7:27 1 1 Neily (1984c) 
2 1 " 
3 4 
4 1 
5 + 
6 1 

AZ D:7:220 1 Blomberg and Sink (1980) 
" 

N 
N 
0 



Table 24.--(Conlinued) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) Source 

AD. 1050-1100-(Continued) 

AZ D:7:719 1 Fernstrom (1980b) 
AZ D:7:725 1 3 Fernstrom (1979) 

2 3 
3 
4 4 >3 

AZ D:11:3 1 Gumerman (1970:33-69) 
2 5 1 2 5 
3 1 1 2 2 
4 4 
5 3 1 
6 

AZ D:ll:14 1 2 1 Gumerman et al. (1972:134-152) 
1 

AZ D:ll:15 2 Gumerman (1970:101-115) 
AZ D:11:97 1 L Mason (1984) 
AZ D:11:352 I? Klesert (1984b) 
AZ D:11:409 1 ? ? ? ? ? ? ? Spalding and Klein (1984) 
RB 551 1 Beals et al. (1945:53) 

2 1 
3 4 

AD. 1100-1150 

AZ D:7:12 1 1 Gumerman et al. (1972:117-134) 
2 4 
3 

AZ D:7:704 Gilreath (1979) ~ .... 



Table 24.--(Continued) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) Source 

AD. 1100-1150-(Continued) 

AZ D:7:2020 1 1 Anderson and Andrews (1982) 
AZ D:11:275 1 5 Layhe (1978b) 

2 3 
3 4 

AZ D:11:348 + + K1esert (1984a) 
AZ D:ll:425 1 3 Hantman (1980) 
AZ D:11:426 Ravesloot and French (1980) 
AZ D: 11:2068 84 Sink et al. (1983); Martin and Piacentini (1983) 

86 
AZ D:ll:2108 126& 

127 
134 

AD. 850-1150 

AZ D:7:102 ? ? ? ? ? ? ? Ware (1984:234-236) 
? ? ? ? ? ? ? 

AZ D:7:135 1 ? ? ? ? ? ? ? Layhe (1984:130-134) 
AZ D:7:262 2 Sink et al. (1982b) 

3 
4 3 
5 " 

AD. 1000-1100 

AZ D:7:234 97 3 Olszewski et al. (1983); Martin and Piacentini (1983) 

~ 



Table 24.--(Continued) 

(1 ) (2) (3) (4) (5) (6) (7) (8) (9) Source 

AD. 1000-1150 

AZ D:11:2025 130 ? + Stone (1984); Magennis and Martin (1984) 

AD. 1050-1150 

AZ D:7:109 1 2 DeMarcay et at. (1982a) 
2 5 II 

3 
5 2 + 
6 + 

+ 
AZ D:7:2001 2 Plante et at. (1982) 
AZ D:11:2023 Olszewski (1984); Magennis and Martin (1984) 

~ 
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Either in middens or in structures, the dead are usually placed in a burial pit. 

While the information available is not sufficient, slab-lined and/or slab-covered burial pits 

appear to be common throughout the periods. Most burials are unequivocally primary 

disposal (inhumation), while some are apparently secondary burials in terms of the 

absence of critical bones, the admixture of bones from more than one individual (e.g., 

Burials 144, 145, and 146 of AZ D:ll:2062, Burials 2,3, and 6 of AZ D:ll:3, Burial 1 of 

AZ D:ll:15) and pigment attached to some bones (e.g., Burial 2 of AZ D:ll:275). 

Interestingly, the overwhelming number of adult burials whose sex is identifiable 

is female before 1050, while an equal number of male and female adult burials are 

present after 1050. The posture of burials usually lie on the right or left side with legs 

flexed; extended and supine posture is rare. Whereas the data available are scant, no 

predominant directional orientation of head seems to have been present throughout the 

periods. 

Of 75 solid primary burials (excluding three questionable ones), 55 (73%) yielded 

grave goods. The proportion of burials with grave goods was virtually the same in adult 

(72%, N = 31) and child (67%, N = 18) burials. The most common grave goods were 

ceramic vessels of ordinary size or miniature, usually complete, yet sometimes broken or 

fragmentary. In addition, lithics, shell ornaments, pigments, etc. were offerings in some 

burials. Because the majority of burials had grave goods, those burials cannot be 

interpreted as elite burials. Of 55 primary burials having grave goods, at least 51 had 

pottery and 42 (86%) yielded one to four vessels. Of these 51 burials, 38 (75%) yielded 

only pottery. There is no multimodality in the frequency distribution of burials in 

accordance with the number of associated vessels, as might be expected if there had been 

discrete elite echelons (Figure 17). Coupled with the observations on settlement and 
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community patterns and regional integration as already discussed, it is certain that there 

was no elite-nonelite differentiation in northern Black Mesa from 850 to 1150 

(Gumerman et a1. 1972:198). 

Demographic Trends 

A series of attempts has been made to reconstruct demographic trends in 

northern Black Mesa from 850 to 1150 (Gumerman 1970:28-31; Swedlund and Sessions 

1976; Layhe 1977, 1981; S. Plog 1986e). These studies produced a basically similar trend, 

i.e., rapid population growth sometime after 900, the peak population sometime between 

1050 and 1100, and decrease thereafter until the eventual abandonment of northern Black 

Mesa at large by 1150. However, details of the reconstructed demographic patterns differ 

because of the different methods employed for chronological control as well as population 

estimates using survey data. 

In Gumerman's study (1970), population levels were simply estimated by the 

number of sites in each phase. Since the study was conducted in the early stage of the 

Black Mesa Archaeological Project, only 45 sites located in a portion of the western lease 

area were employed. In Swedlund and Session's study (1976), the data base had 

expanded slightly to a total of 169 surveyed sites, mostly in the western lease area. In this 

study, three different population curves were derived in accordance with different 

classifications of size and type of sites. 

In the first method, all the surveyed sites were regarded as habitation sites of the 

same size in each phase, while in the other two methods sites were divided into habitation 

and nonhabitation sites, and habitation sites were further subdivided into different size 

classes. Based on the observations of excavated sites in each phase, a different population 
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size was assigned to each size class. Nonhabitation sites (small sherd areas with no 

architectural features and little trash) were naturally excluded in computing regional 

population size. 

In comparison with preceding studies, Layhe's study in 1977 was based on the 

much larger survey data from the entire northern Black Mesa. In computing population 

levels, Layhe estimated the size of the resident population in individual habitation sites 

through floor area of habitation structures, i.e., kivas and rooms having internal hearths, 

which was predicted by a multiple regression utilizing site area and artifact density as 

predictor variables. Furthermore, instead of using the conventional phase system of 

varying lengths, 25- to 125-year intervals, Layhe utilized a constant 25-year period 

chronology based on the absolute seriation achieved by a multiple regression of the 

frequencies of critical pottery types. 

In calculating regional population size, (1) those sites whose surface area is less 

than 64 m2, (2) sites that have only gray ware or only white ware, and (3) sites with 

extremely low surface ceramic counts in the survey data were excluded, because these 

sites were considered to have been specialized activity loci. In Layhe's study in 1981, 

which focused on demographic reconstruction only in the eastern lease area, the 

regression formula to predict floor area was refined and the absolute seriation devised by 

Plog and Hantman (1986) was adopted to achieve 25-year divisions. Some alternative 

population estimates were derived in accordance with: (1) two different criteria of 

excluding nonhabitation sites, i.e., those sites whose areas are smaller than 100 m2 or this 

criterion plus sites in which red and/or orange ware sherds are lacking and (2) two 

different settlement system models, i.e., northern Black Mesa was only seasonally occupied 

before 1025 or permanently occupied throughout the periods. 
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s. Plog (1986e) reconstructed demographic trends in the eastern lease area in 5-

year intervals based on his absolute seriation (Plog and Hantman 1986). Instead of 

predicting habitation floor area, S. Plog used room frequencies in each site (predicted 

from site area and artifact density) as an index of residential population size. S. Plog 

believed that Layhe's regressions contain technical problems and room frequency was 

considered a more reliable indicator of population size than habitation floor area. While 

it is not clearly mentioned, sites having a Idva depression or a masonry roomblock in 

survey data appear to have been regarded as habitation sites in S. Plog's demographic 

reconstruction (e.g., S. Plog 1986e:231). 

S. Plog produced two popUlation curves in the eastern lease area assuming that 

the mean occupation span of sites was 15 years and 25 years, based on Hantman's 

(1983:159) questionable estimates. A major finding of S. Plog's demographic reconstruc

tion is that before the rapid population growth after 1005 the population levels underwent 

short term oscillations, i.e., there appear to have been some periods (906-910, 926-935, 

956-960, and 996-1(05) in which few or no people occupied the eastern lease area. 

In spite of these continual attempts to improve the accuracy of demographic 

reconstruction, various problems preclude acceptance of the results of these studies 

except for the gross demographic trend that population growth occurred sometime after 

1000. A major difficulty lies in attempts to achieve finer temporal control than 

conventional ceramic groups can achieve: a 25-year interval in Layhe's study and a 5-year 

interval in S. Plog's study. In these attempts at microseriation, an assumption was 

accepted that chronological division can be made in equal-sized time intervals. This 

appears to assume also that the popularity of ceramic styles or attributes shifted constantly 
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in a linear or near linear fashion, so that the popularity shifts can be precisely approxi-

mated by simple linear regression or multiple regression. 

As will be revealed in the next chapter, however, this assumption does not hold 

for Tusayan White and Gray Wares. Frequencies of some pottery styles in these wares 

did not change constantly and at an even pace. For instance, from 850 to around 1010 

was the period of stasis with regard to the popularity of alleged time-sensitive attributes 

that S. Plog adopted in his 5-year interval chronology. It is impossible, therefore, to 

isolate time segments within this period based on the popularity shifts in the attributes. 

The short-term oscillations of population levels that S.Plog discerned before 1005 are 

apparently a result of fallacious chronological control 

In his attempt at fine-grained ceramic chronology, S. Plog utilized ceramic 

attributes instead of the traditional Southwestern pottery types, because the latter are 

defined on the basis of miscellaneous attributes not all of which are necessarily time 

sensitive. However, to adopt attributes rather than types in chronological seriation is a 

potentially dangerous undertaking because some attributes can easily be reinvented or 

resurrected in different time periods. In contrast, pottery types as a whole are unlikely 

to be revived in unrelated contexts except for extremely simple forms (Rands 1961:338-

339; Rouse 1965:93-94). 

Reinvention or readoption of attributes creates multimodality in popularity 

curves. As a result, obtaining a precise approximation of a popularity shift by linear 

regression becomes difficult. This is actually the case in a putative time-sensitive attribute 

that S. Plog employed in his microseriation. The line width of Tusayan White Ware 

underwent cyclical changes through time. Some classes of thin lines were commonly 
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utilized in both early and late periods of Black Mesa Puebloan occupation with no use 

of them in the intermediate period. 

In S. Plog's absolute seriation, he recognized that a ± 19-year standard error is 

associated with dates given to each assemblage (Plog and Hantman 1986:105) Given a 

19-year standard error, it is, needless to say, not possible to reliably achieve 5-year 

chronological divisions. Furthermore, the standard error can be much larger than a ± 19 

years if absolute dates and ceramic counts of standard assemblages are not accurate. 

Regarding the accuracy of absolute dates given to standard assemblages, 11 out of the 22 

standard assemblages were dated by noncutting tree-ring dates. With respect to the 

accuracy of ceramic counts, it is not certain if a specific procedure was employed to 

eliminate sherds mixed from different components. In northern Black Mesa, it is fairly 

common for abandoned habitation sites to have been utilized repeatedly for various 

purposes or abandoned nonhabitation sites to be reoccupied as habitation sites. As a 

result, most habitation sites yield variable amounts of sherds from time periods that differ 

from the main occupation. Mechanical counting of ceramics recovered from a site as a 

whole will doubtless include varying numbers of mixed sherds from earlier and/or later 

components. It goes without saying that this very same problem will affect any ceramic 

assemblages to which the seriation is applied. 

The effort to achieve finer and finer chronological divisions in order to facilitate 

isolation of absolutely contemporaneous sites is an inesistible lure in demographic 

reconstructions. However, it is by no means clear that the fine-grained chronological 

resolution needed by a particular research interest can really be achieved in a specific 

ceramic context. In this regard, Black Mesa's traditional phase system based on con

ventional pottery types is much more useful and reliable as a means of chronological 



231 

control than microseriations because the length of each phase was determined not by 

specific research needs, but simply by tree-ring dated time ranges of preexisting pottery 

types (except for Wepo Black-an-white). 

A few more thoughts are warranted with regard to the methods for estimating 

population size. As noted above, Layhe utilized the floor area of structures as a 

population index, while S. Plog employed the number of structures in a site. A problem 

is that both indices were computed from survey data. Because there was substantial 

intercrew variation in site area mea')urements, a correction factor was formulated by S. 

Plog (1986b:42-47) and was applied to his population estimates. It should be noted, 

however, that the validity of this correction factor was evaluated by the degree of 

correlation between the first and second measurements of the same site made by the same 

crew. It is highly questionable whether the application of the correction factor thus 

formulated can really improve the accuracy of site area measurements. Since idiosyncra

cies of individual crews in their perceptions of site area are unpredictable, systematic 

correction of intercrew variation in the measurements of site area is technically 

impossible. It is doubtful, therefore, whether the effort to reconstruct population size in 

each habitation site from survey data is a worthwhile undertaking. It appears much better 

simply to multiply the number of habitation sites by the mean population size of 

habitation sites in each period as estimated from excavation data. 

m order to do this, reliable separation of habitation and nonhabitation sites in 

survey data is of paramount importance. However, different criteria were adopted by 

scholars to identify habitation sites, the appropriateness of which has by no means been 

substantiated. In order to avoid under- or overestimation of habitation sites, it is crucial 

to determine whether there actually were secondary habitation sites and, if so, to devise 
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reliable indicators to differentiate secondary habitation sites from seasonally or temporally 

occupied nonhabitation sites. 

Based on his compilation of chronometric dates from the entire northern 

Southwest, Berry (1982) proposed a bold model that Anasazi prehistory was punctuated 

by repeated dislocations of populations induced by severe droughts. According to Berry, 

populations inhabiting the Colorado Plateau congregated in a small number of refugia 

located in and out of the plateau during drought periods and returned to dispersed 

settlements when the climate ameliorated. 

In the present study, Berry's claim that abandonments occurred in the PI-PIT and 

PIT-pm transitions is directly relevant; around 950 populations on the Colorado Plateau

including those in northern Black Mesa--abandoned their habitat and migrated to some 

sites in Chaco Canyon, Cross Canyon, Canyon de Chelly, Defiance Plateau, Chuska 

Mountains, and possibly the Hohokam area. A similar abandonment occurred around 

1150, with the people on the Colorado Plateau migrating to sites in Wupatki basin, 

Aquarius Plateau, and areas outside the Colorado Plateau. Berry did not clearly mention 

exactly when the occupation of abandoned areas resumed after the first abandonment in 

950. However, in light of the chart Berry (1982:105) provided, he possibly considered that 

counter-migrations started by at least 1000. 

In northern Black Mesa, Berry's hypothesis of PI-PIT abandonment does not 

seem to be applicable because some tree cutting activities possibly took place between 

950 and 1000 as represented in the occurrence of tree-ring dates in this period, e.g., 977v 

(Ward 1972:212) and 990r (Andrews et al. 1982:287). Also, a peculiar technique of 

building pitstructure walls, observable in the 870s, lasted at least until 966 in the same 

portion of northern Black Mesa as already mentioned. Moreover, in accordance with the 
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recent dendroclimatic reconstructions (Dean, n.d.), no such severe drought as postulated 

by Berry occurred in northern Black Mesa from 900 to 910. 

With regard to the PIT-Pill abandonment, the demographic data from northern 

Black Mesa perfectly fit with Berry's hypothesis. However, dendroclimatic reconstructions 

do not indicate the occurrence of the postulated drought in northern Black Mesa around 

1100 (Dean n.d.). In contrast to Berry's hypothesis, archaeological observations strongly 

suggest that the Anasazi occupation in northern Black Mesa was controlled more by 

edaphic factors than by climatic perturbations. 

Lower Reaches of the Little Colorado River 

Only a handful of excavations has been carried out in this area (Table 25). 

Systematic surface reconnaissance has never been conducted, or at least the results of any 

such surveys have not been published. In accordance with probable chronological 

assignments of excavated sites, the area appeared to have been occupied from before 

1000 through after 1150. Five out of nine excavated components are possibly dated to 

the 1050-1065 period as inferred from the Sunset Crater ash layer which fell at 1064 or 

1065 (Pilles 1979:464), tree-ring dates and pottery type compositions. It is likely that 

population substantially increased during this time period in this area. Whether this 

population increase was a result of internal growth or of immigration is presently 

undeterminable. 

The community pattern of NA 7398B (late component), a probable habitation site, 

is identical with that of primary habitation sites in northern Black Mesa except for a 

formal midden (presence-absence of a formal midden in this site is not mentioned in the 

excavation report). However, other habitation sites, including a nearby contemporaneous 



Table 25. Excavated sites in the lower reaches of the Little Colorado River 

Site 

NA1293 

NA7398B (Early) 

NA7398B (Late) 

NA1600 

NA1601 

AZ 1:1:17 (ASM) 

AZ 1:3:1 

NAI292 (Early) 

NAI292 (Late) 

Time Period 
(AD.) 

800-900? 

800-1000 

1050-1065 

1050-1065 

1050-1065? 

10605 

1050-1065 

1000-1100 

Post 1150 

Site Type 

Habitation 

Nonhabitation? 

Habitation 

Habitation 

Field House? 

Habitation 

Habitation 

Habitation? 

Habitation? 

Ceramics 

TGwa ABwa SFMGwa 

201 63 13 

? ? ? 

? ? '! 

3738b 1285b 1161b 

97 7 6 

1366 404 

1263 315 

? ? ? 

? ? ? 

Source 

Colton (1946:101-102) 

Bretemitz (1962) 

Breternitz (1962) 

Colton (1946:116-118) 

Colton (1946:118-119) 

Sullivan (1986) 

Ward (1976:68-85) 

Colton (1946:99-101) 

Colton (1946:99-101) 

a TGW: Tusayan Gray Ware (excluding Lino Black-on-gray), ABW: Alameda Brown Ware, SFMGW: San 
Francisco Mountain Gray Ware (excluding Deadmans Black-on-gray). 

b Sherds in the trash mound. ~ 
~ 
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site, AZ 1:3:1, are greatly different from typical habitation sites in northern Black Mesa, 

although these sites definitely belong to the Kayenta Anasazi in terms of ceramic 

composition (Table 25). A salient difference is that an apparent ceremonial (and 

habitation) structure comparable to the kiva in northern Black Mesa is not present 

in NA1600, AZ 1:1:17 (ASM) and AZ 1:3:1. A large jacal structure in AZ 1:3:1 is 

reminiscent of similar structures in some habitation sites of northern Black Mesa. 

However, the L-shaped arrangement of contiguous masonry rooms in this site and in 

NA1600 is totally unknown in northern Black Mesa. In terms of these differences in 

community patterns, it seems unlikely that a substantial immigration of people from 

northern Black Mesa is responsible for the probable population growth in this area during 

the mid-lOOOs. 

Flagstaff Area 

Introduction 

Two different archaeological cultures, the Sinagua and the Cohonina, were 

present in the Flagstaff area. The Sinagua tradition is defined by the predominance of 

Alameda Brown Ware, while in the Cohonina tradition, San Francisco Mountain Gray 

Ware predominated. Colton (1946:256) classified sites in the Flagstaff area into the 

Sinagua and the Cohonina based on the index ware that exceeds 60% of the sherds in 

ceramic assemblages. The meaningfulness of this criterion for identifying discrete 

sociocultural entities is uncertain. However, if this criterion is applied literally to the sites 

from 850 to 1070 in the Flagstaff area, one finds many intermediate sites that cannot be 

labeled either as the Sinagua or the Cohonina in the east side of Medicine Valley (the 

northeastern part of Arizona 1-10), the Bonito Terrace (the eastern part of Arizona 1-10), 
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and the Bonito Park areas (the eastern part of Arizona 1-10). In these areas, both 

Alameda Brown and San Francisco Mountain Gray Wares are abundant. In some sites, 

profuse Tusayan Gray Ware sherds are also present (Table 26). In spite of such ceramic 

compositions, sites in these areas have thus far somehow been regarded as belonging to 

the Sinagua (e.g., Colton 1946:269; J. Wilson 1969; Pilles 1978). Because no better 

criterion to delineate culture group boundaries is available, the present study also follows 

this conventional division of archaeological cultures. 

Subsistence-Settlement Systems 
in the Sinagua 

Maize agriculture was clearly carried out by the Sinagua population as indicated 

by the abundance of milling stones apparently used for grinding com (Colton 1946:283, 

285-286), the occurrence of agricultural implements (Colton 1946:286-287), and the 

agriculturally oriented settlement pattern as described below. Hunting and gathering were 

also definitely practiced in parallel with farming as indicated in the occurrence of 

projectile points (Colton 1946:290) and the availability of edible plants, e.g., pinyon nuts, 

juniper berries, in the area. The roles played by farming, hunting, and gathering in the 

overall subsistence economy, however, is an issue to be clarified in the future based on 

systematic analysis of faunal and floral remains. 

The settlement system in the Sinagua is discussed by Pilles (1978). According to 

his reconstruction, at least three major types of sites are distinguished in the Flagstaff area 

between 850 and 1070: small and large pithouse villages and field houses. Small villages 

that were composed of two to five pithouses were thought to have been united into 

intervillage communities through larger villages having a large communal structure. 

Pithouse villages were located primarily in agriculturally optimal areas of the ponderosa 



Table 26. Ceramic compositions of selected sites in different parts of the Flagstaff area (AD. 850 to 1070) 

Site SFMGWa ABwa TGWa Total Source 

Red Lake (Southern Part of Arizona H-12) 

NA3577A 5439 (97%) 5 (0%) 162 (3%) 5606 Colton (1946:218) 

Baker Ranch (Northwestern Part of Arizona 1-10) 

NA2798 5953 (97%) 157 (3%) - (-) 6110 Colton (1946:209) 

Medicine Valle~ (West Side) (Eastern Part of Ariwna 1-10) 

NA862 2537 (72%) 292 (8%) 716 (20%) 3545 Colton (1946:84) 
NA1238 150 (77%) - (-) 44 (23%)b 194 Colton (1946:97) 
NA1239 92 (95%)C 3 (3%)C 2 (2%)C 97c Colton (1946:97) 

Medicine Valle~ (East Side) (Eastern Part of Ariwna 1-10) 

NA860A 26 (32%) 40 (49%) 15 (19%) 81 Colton (1946:80) 
NA1296 290 (50%) 192 (33%) 99 (17%) 581 Colton (1946:106) 

Bonito Terrace (Eastern Part of Ariwna 1-10) 

NA1570A 198 (10%) 1029 (53%) 714 (37%) 1941 Colton (1946:113) 
NA1633 18 (23%) 30 (39%) 29 (38%) 77 Colton (1946:124) 
NA1920B 158 (46%) 169 (49%) 19 (5%) 346 Colton (1946:159) 
NA1922A 314 (53%) 222 (38%) 53 (9%) 589 Colton (1946:160) 
NA1925A 90 (18%) 393 (78%) 23 (5%) 506 " 
NA1925B 141 (37%) 202 (53%) 37 (10%) 380 Colton (1946:161) 
NA1927A 174 (41%) 182 (43%) 71 (17%) 427 Colton (1946:163) 

N w 
-...J 



Table 26.--Continucd. 

Site SFMGwa 

Bonito Park (Eastern Part of Arizona 1-10) 

NA1676 
NA3028 
NA3029A 
NA3056 

25 (19%) 
27 (13%) 

316 (51%) 
515 (44%) 

ABwa 

76 (56%) 
166 (79%) 
226 (36%) 
558 (47%) 

East of Elden Mountain (Northeastern Part of Arizona 1-14) 

NA1531 24 (14%) 142 (86%) 

Turkey Tanks (Southwestern Part of Arizona 1-17) 

NA2060C 
NA2060D 
NA2060E 
NA2060F 
NA2060G 

1 (4%) 
11 (14%) 
28 (36%) 
15 (38%) 
9 (16%) 

23 (85%) 
56 (72%) 
39 (50%) 
19 (48%) 
43 (78%) 

a SFMGW: San Francisco Mountain Gray Ware; ABW: 
(excluding Lino Black-on-gray). 

TGwa Total Source 

34 (25%) 135 Colton (1946:126) 
17 (8%) 210 Colton (1946:215) 
78 (13%) 620 " 

109 (9%) 1182 Colton (1946:217) 

- (-) 166 Colton (1946:110) 

3 (11%) 27 Colton (1946:175) 
11 (14%) 78 " 
11 (14%) 78 Colton (1946:176) 
6 (15%) 40 " 
3 (5%) 55 

Alameda Brown Ware; TGW: Tusayan Gray Ware 

b 321 Tusayan Gray Ware sherds in Colton (1946:97) is a typographical error. The correct number is 32 (Museum 
of Northern Arizona Site File). 

c 59 Tusayan Corrugated sherds, 33 Deadmans Gray sherds, 1 Deadmans Fugitive Red sherds in Colton 1946:97 
are all typographical errors. The correct number of Tusayan Corrugated is one, Deadmans Gray is 59 and Deadmans 
Fugitive Red is 33 (Museum of Northern Arizona Site File). 

N 
W 
00 
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pine zone. Summer field houses appeared around 1000 in order to augment agricultural 

output in response to increasing population and decreasing agricultural productivity 

resulting from soil depletion. 

With regard to the two-tier hierarchy of pithouse villages, Pilles (1978:129) 

mentioned that there are several large pithouse village sites with a communal structure 

in the Flagstaff area. Between 850 and 1070, only one such "large village" site has thus 

far been excavated, i.e., NAlO,754 (DeBoer 1976). In contrast to Pilles' proposal, 

however, DeBoer (1976:19, 64-65) is skeptical of the probable ceremonial function of 

large structures in this site, not to mention the possibility that it was a locus for 

intervillage ceremonies. It should be noted that only two habitation structures (excluding 

a putative communal house) were uncovered in the southern section of this site (northern 

and southern sections of NA10,754 were probably not contemporaneous). Also, another 

so-called large village site, NA6873 (probably of pre-850 occupation) has only one 

medium-sized pithouse associated with a "great kiva" (Breternitz 1959). Because of these 

observations that "large sites" do not always have many structures and because the exact 

distribution of large structures in the area overall is not well clarified, the two-tier 

hierarchy of habitation sites and supravillage integration remains to be substantiated. 

Because most excavations in the Flagstaff area were conducted by the Museum 

of Northern Arizona in the 1930s and these early excavations were focused primarily on 

burned pithouses in order to recover tree-rings, there are few pithouse village sites in 

which all or most of the structures and features were excavated. As a result, it is difficult 

to know exactly the general community patterns of pithouse village sites. Nevertheless, 

according to unpublished site records at the Museum of Northern Arizona, there are 

some cases that possibly contemporaneous structures were not closely clustered together, 
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but were located 25 to 75 m apart along the north-south or northwest-southeast axis, e.g., 

NA1237A, 1237B, and 1238, NA1570A-F, NA1571A-C (see Apependix K). Also, it is 

likely that some surface structures (possibly for storage) were included in a pithouse 

village site, e.g., NAl237A (Colton 1946:95; see also Appendix K). 

In the pithouse villages, as DeBoer (1976:18-19) cogently argued, at least two 

different types of structures are distinguished: deep medium-to-Iarge-sized pithouses 

usually having internal hearths and shallow small structures without internal hearths. The 

former structure was possibly for habitation and the latter for storage (see also Hargrave 

1933:44-46). In NA10,754, a midden deposit probably associated with the northern 

section of the site was discerned, while the presence of middens associated with the 

southern section have not been reported. The presence-absence of discernible midden 

deposits in other pithouse villages is indeterminate except for NA1570A (Colton 

1946:112). Because of (1) the presence of deep pithouses with internal hearths, (2) the 

association of pithouses with storage structures observed in some excavated sites, e.g., 

NA152 and 153 (Colton 1946:45-46), NAl238 and 1237B (Hargrave 1933:46), and (3) the 

agriculturally optimal areas in which sites were located, it is plausible that Sinagua 

pithouse villages were generally occupied year-round between 850 and 1070. 

Pilles (1978:120) defined the field house as a masonry structure of one to four 

rooms whose wall height is 1 m or lower and which usually lacks an internal hearth. Only 

two Sinagua field houses have been excavated dating between 850 and 1070: NA74 

(Colton and Colton 1918:110; Colton 1946:38) and NA2077 (Ward 1978). Both sites have 

only an isolated small masonry room whose characteristics conform well to the 

ethnographically known summer utilized field houses of the Pueblo Indians and Navajo. 

However, as discussed in the section on northern Black Mesa, the possibility of "daughter 
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villages" or habitation sites without a communal structure needs to be considered for 

multiroom "field houses." In identifying field houses in this area, the possibility that a 

structure was part of a habitation site composed of scattered rooms also needs to be 

taken into account. 

Subsistence-Settlement Systems 
in the Cohonina 

Based on his pioneering excavations in the Cohonina heartland, Red Lake, and 

Red Butte areas (Arizona H-4 and 12), McGregor (1951:141-142,149) argued that all the 

sites he excavated were hunting-related localities that were occupied only for warm 

months of the year, although he also recognized that the Cohonina did some farming. 

McGregor considered those sites to have been seasonal or temporary occupations because 

of their general lack of internal hearths in structures, presence of extramural work areas, 

and repeated occupations of the sites as evidenced by remodeling and remodifications of 

structures. The hunting hypothesis was posited because of the scarcity of surface water 

and edible plants and the abundance of game animals in the areas today. In spite of 

McGregor's initial synthesis, some permanent sites that have large structures with internal 

hearths were uncovered in his excavations in Mt. Floyd area (Arizona H-I0) a couple of 

years later (McGregor 1967:126). 

It should be noted that a site having large structures with internal hearths had 

already been excavated in the Red Lake area years before McGregor's excavations, i.e., 

NA3577A and C (Colton 1946:217-220), although he did not mention it. Also, recent 

salvage excavations added more such instances in the same area, including the addition 

of some structures discovered through the reexcavation of the same site excavated by 

McGregor (Fiero et al. 1980:75-76). Furthermore, it has been revealed by recent surface 
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reconnaissance in the Mt. Sitgreaves area (Arizona H-12) that a number of sites were 

composed of several pithouses and/or masonry structures from 750 to 1100 (Cartledge 

1979). Some of these sites had extremely large pithouse depressions, e.g., 14 m in 

diameter, which supposedly were communal structures. Cartledge suggested that small 

masonry sites located near large sites might have been field houses. 

Despite the general scarcity of surface water and the absence of reported soil and 

water control devices, Cartledge (1979:312) also suggested the possibility of dependence 

on agriculture as well as on hunting and gathering, because such a high incidence of 

habitation structures in hunting camps is unlikely. Also, Fiero and others (1980:76) 

indicated the possibility of at least part-time agriculture conducted in the Red Lake sites 

based on symptoms of human bone pathology, the abundance of ground stone tools, and 

the apparent sedentism of some excavated sites. 

Thus, the initial model formulated by McGregor that occupations in the 

Cohonina heartland were hunting oriented is questioned by the findings of recent 

investigations. It seems likely that the part played by farming in the Cohonina subsistence 

economy was much larger than originally thought and that both permanent habitation and 

seasonally occupied sites were present in the Cohonina heartland. 

In the Cohonina frontier, especially on the west side of Medicine Valley (the 

eastern part of Arizona 1-10), the subsistence-settlement system appears to be more like 

that of the Sinagua than that of the Cohonina heartland; deep pithouses with internal 

hearth(s) were present in probable habitation sites. Colton (1946:274) interpreted this 

similarity as a consequence of the Sinagua influence on neighboring Cohonina 

populations. In the Baker Ranch area (the northwestern part of Arizona 1-10), however, 

small contiguous masonry structures of three to four rooms (without internal hearths) are 
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known in some sites (Colton 1946:206-208, 210-211). Contiguous masonry rooms were 

not popular in the contemporaneous Sinagua sites. 

In spite of general similarities between Cohonina and Sinagua settlements, so-

called "forts" are present in some Cohonina sites, e.g., NA862, NA1765A, and NA3577 A, 

which are not known in Sinagua sites. Forts are large, elongated masonry structures, 

approximately 18 m long and 10 m wide. It should be noted that all three presently 

known Cohonina forts were possibly occupied between 1060 to 1080. Although these 

structures were dubbed forts due mainly to their robust construction and defensive 

locations (Hargrave 1933:52), it is not certain whether they were actually forts related to 

warfare. Pilles (1979:461) pointed out the possibility that these forts were not actually 

forts, but communal structures in which intervillage activities were conducted. Pilles' 

proposition, however, also needs further substantiation. 

Occupation Spans of Habitation Sites in 
the Sinagua and the Cohonina 

In the Flagstaff area betweem 850 and 1070, only one site (NA1238) has a secure 

clustering of construction dates. In this site, one repair date (cutting) occurs two years 

after construction in 1066 (Figure 18). Because of the absence of data from other sites, 

one may hesitate to generalize the occupation span from this example alone. However, 

other indirect evidence also suggests short-term occupation of habitation sites as the norm 

in the Flagstaff area. For instance, NA1296 (pithouse) (Colton 1946:105-107) is covered 

with Sunset Crater ash, which fell at 1064 or 1065, and yielded a cutting date of 1049 

(Robinson et a1. 1975:41). This tree-ring date is likely to be the construction date of the 

pithouse because there are usually fewer repair elements than construction timbers. The 

occupation span of this pithouse was, hence, apparently less than 15 years. 
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Figure 18. Frequency distribution of tree-ring dates (NAl238). -- After Robinson 
and others (1975:62-63). 

The amount of refuse discarded in a trash deposit also provides additional 

indirect evidence suggesting short-term occupation. In the Flagstaff area, there is only 

one completely excavated trash deposit, i.e., NA1570A (Colton 1946:112-113). NA1570A 

is a depression filled with trash and sealed with Sunset Crater ash. From the bottom of 

this depression a piece of wood was found that yielded a noncutting date of 1046 

(Robinson et al. 1975:29). That is, the trash was deposited between 1047 and 1065. The 

source of trash was considered to be the occupants of a nearby pithouse, NA1570B 

(Colton 1946:112), while it is probable that the occupants of another nearby pithouse, 

NA1570C, were also the source of trash (see Appendix K). The total number of sherds 

recovered from NA1570A is 2430. Because excavation techniques and other parameters 

are different, a rigorous comparison of the number of sherds with those on northern 
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Black Mesa is probably meaningless. However, 2430 sherds are fewer than a quarter of 

the number usually recovered from habitation sites in northern Black Mesa. 

A short-term occupation is also suggested by the number of sherds recovered not 

only from a refuse deposit, but also from a habitation site as a whole. For instance, 8469 

sherds were recovered from NA10,754 (DeBoer 1976:24). Although this number includes 

sherds recovered from major structures, features, part of a midden deposit, and some 

extramural areas, the entire site was not completely excavated. Also, as already noted, 

the site possibly includes at least two chronologically different components. Taking into 

account these facts, it is unlikely that the occupation span of NA10,754 was longer than 

the general occupation spans of its counterparts on northern Black Mesa. Rather, it is 

highly likely that the occupation spans of habitation sites in the Flagstaff area were as 

short as on northern Black Mesa. 
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CHAPTERS 

OBSERVATIONS OF STYLISTIC CHANGE 

Ceramic Assemblages 

Fifteen ceramic assemblages in northern Black Mesa and nine in the Flagstaff 

area were selected for observations of stylistic change in Tusayan White and Gray Wares 

(Table 27, Figures 19 and 20). These assemblages are composed of sherds and recon

structible vessels recovered in excavations of a particular structure (and its perimeter in 

some structures) in a site except for AZ D:7:60. In AZ D:7:60, the assemblage consists 

of surface collected sherds from the entire site, because no excavated materials are 

available. 

In the selection of assemblages, structures whose construction date can be reliably 

determined by a salient cluster of cutting dates were taken up first. However, because 

the number of such structures proved to be very small, structures and a site having a weak 

or no cluster of cutting dates were added in northern Black Mesa. In the Flagstaff area, 

structures covered with Sunset Crater ash that fell in 1064 or 1065 were incorporated. 

The dates of assemblages are between 850 and 1150 in northern Black Mesa and between 

965 and 1070 in the Flagstaff area. 

All of the structures selected in northern Black Mesa are those in primary habi

tation sites except for PHl of AZ D:ll:113. In AZ D:ll:113, whether the site was a 

primary habitation cannot be securely determined because a large part was destroyed prior 

to excavation and areas other than PHl were not tested. AZ D:7:60 (cliff dwelling) is 



Table 27. Assemblages analyzed in northern Black Mesa and the Aagstaff area. -- DP: De facto and primary refuse; 
SE: Secondary refuse; + : Present; -: Absent. . 

Assemblage 

Northern Black Mesa 

AZ D:ll:113 PH1 

AZ D:ll:2023 St. 1 

AZ D:11:2025 St. 1 

AZ D:ll:2027 St. 2 

AZ D:ll:2068 St. 4 

AZ D:11:2030 St. 2 

AZ D:7:216 St. 1 

AZ D:ll:18 Kiva 3 

AZ D:7:234 St. 2 
AZ D:7:11 PH1 

AZ D:7:60 

AZ D:ll:3 Kiva 1 

AZ D:ll:425 St. 1 

AZ D:7:2092 St. 4 

AZ D:ll:2051 St. 5 

The Year of 
Excavation 
or Survey 

1970 

1982 

1982 

1982 

1981 

1983 

1979 
1970 

1981 

1969 

1969, 1973, 1977 

1968 

1979 

1981 

1982 

Refuse 
Type 

DP 
DP 

DP 

DP 

DP 
DP 

DP 

DP 

DP 
SE 

DP? 

DP 

DP 

DP 

DP 

Burnt 
Roof 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
? 

+ 
+ 
+ 
+ 

Intervening 
Fill 

+ 
+ 
+ 
+ 

+ 
? 

? 

+ 
+ 
+ 
+ 

Reference 

Gumerman et al. 1972:37-46 

Olszewski 1984 

Stone 1984 

Olszewski et al. 1984b 

Sink et al. 1983 
Green et al. 1985 

Andrews et al. 1980 

Gumerman et al. 1972:85-117 

Olszewski et al. 1983 

Gumerman et al. 1972:55-85 

Klesert and Cowan 1978 

Gumerman 1970:33-69 

Hantman 1980 

Cushman et al. 1983 

Stone et al. 1984b 

N 

""" -..J 



Table 27.--Continued. 

Site 
No. Assemblage 

Flagstaff Area 

NA3056 

NA1927A 

NA1920B 

NA1922A 

NA1925A 

NA1925B 

NA3029A 

NA1570A 

NA1238 

The Year of 
Excavation 
or Survey 

1935 

1930s 

1931, 1935 

1935 

1930s 

1930s 

1935 

1932 

1930 

a Ventilator shaft was burnt. 

Refuse 
Type 

SE 

OP 

OP 

OP 

OP 

OP 

OP 

SE 

OP 

Burnt 
Roof 

a -
+ 
+ 
+ 
+ 
+ 
+ 

+ 

Intervening 
Fill 

? 

? 

+ 
? 

? 

? 

? 

? 

Reference 

Colton 1946:216-217 

Colton 1946:162-163 

Colton 1946:158-159 

Colton 1946:159-160 

Colton 1946:160 

Colton 1946:160-161 

Colton 1946:215-216 

Colton 1946:112-113 

Colton 1946:95-97 

N 

& 
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Figure 19. Sites in northern Black Mesa. -- The lease area of the Black Mesa 
Archaeological Project is delineated. 
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Figure 20. Sites in the Aagstaff area. -- The map is the eastern to northeastern 
part of Arizona 1-10. 
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also a primary habitation site as already discussed. Although various different designa-

tions are employed, e.g., PHI (Pithouse 1), St. 2 (Structure 2), Kiva 3, all of the structures 

analyzed in northern Black Mesa are kivas. 

In the Flagstaff area, all of the structures analyzed are pithouses in habitation 

sites except for NA1570A In NA1570A, no hearth, postholes or ventilator shaft was 

found in the excavation, although a pithouse-like square depression was identified, i.e., 

the domicile function of the structure is indeterminate. In the Flagstaff area, different 

site names (NA + number + alphabet) have been given to each structure rather than to 

a complex of structures because each structure is usually isolated from other structures 

and, as a result, the extent of a site is difficult to delineate precisely. In cases where 

structures are located relatively close to each other, the same site number and a different 

alphabetical suffix, e.g., NA1925A and NAl925B, have been, if not always, given, i.e., 

these designations implicitly indicate different structures of the same site. 

With respect to sites in northern Black Mesa, ceramic tallies based on 

conventional pottery types and/or selected attributes have already been published. Also, 

in the Flagstaff area tallies based on conventional pottery types are available. However, 

these data are not utilized here because (1) the replicability of type identification is not 

known, (2) criteria for identifying some pottery types in each area are apparently 

different; Wepo Black-on-white was first isolated as a separate type in 1972 in northern 

Black Mesa, while ceramic tallies in the Flagstaff area were published in 1946, (3) ceramic 

tallies based on conventional pottery types are not available in sites excavated after 1979 

in northern Black Mesa, (4) structure-specific tallies are not available for most sites in 

northern Black Mesa excavated after 1979, and (5) ceramic tallies after refitting of sherds 

are not available both in northern Black Mesa and the Flagstaff area. 
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For these reasons, firsthand observations of ceramic collections were carried out 

by the author in 1986 and 1987 in the Center for Archaeological Investigations, Southern 

lilinois University at Carbondale, lilinois (for collections in northern Black Mesa) and the 

Museum of Northern Arizona, Flagstaff, Arizona (for collections in the Flagstaff area). 

In the Center for Archaeological Investigations, reconstructible vessels, sherds and small 

ceramic artifacts (sherd scrapers, scoops, etc,) are deposited in separate places. Both 

reconstructible vessel collections and sherd collections were examined. However, small 

artifact collections could not be checked because of the lack of time. Reconstructible 

vessel collections include not only complete vessels but also partially reconstructible 

vessels or large sherds. Some reconstructible vessels mentioned in excavation reports 

could not be located either in reconstructible vessel collections or sherd collections. 

Conversely, reconstructible vessels that have not been restored were often included in 

sherd collections and were restored by the author. 

In sherd collections, sherds are usually put in bags in accordance with ware 

(white, gray, red/orange, etc.) and provenience. In excavations from 1968 to 1976, only 

floor, floor fill (which means right above the floor, although the precise thickness is 

unknown), fill and some other special proveniences (ventilator shaft, hearth, etc.) were 

distinguished in the recovery of artifacts. After 1976, artifacts were recovered from 

arbitrary levels of varying thickness (sometimes less than 10 cm) in a 1 x 1 m grid. As a 

result, there are usually numerous sherd bags even for a single structure excavated after 

1976. Although most of these sherd bags in each structure were located, some bags 

recorded in site files were missing. 

In the Museum of Northern Arizona, ceramics from each structure are normally 

placed in reconstructible vessel collections and/or sherd collections. Some sherds are also 
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put in the ceramic repository, which is a showcase of pottery types for researchers. Some 

complete vessels are also on exhibition. All of these places were examined. In most of 

the excavations in the Flagstaff area, only floor, floor fill, fill (floor fill and fill are often 

combined as above floor) and some other special proveniences were distinguished in the 

recovery of artifacts. These proveniences and site names are usually labelled on each 

sherd. Because more than 50 years has passed since excavations were conducted (Table 

27), the authenticity of ceramic collections were carefully evaluated by cross referencing 

published ceramic tallies (Colton 1946) and existing ceramics in each collection (see 

Appendix K). As a result, some sherds whose provenience information is questionable 

were removed from the analysis. 

Refitting of sherds was conducted in order (1) to minimize the difference 

between the number of sherds in a collection and the actual number of vessels included 

in it, (2) to maximize the reliability of pottery type identification, and (3) to reveal 

formation processes of assemblages. "Refitting of sherds" means both actually fitting 

sherds together and grouping sherds together that are possibly of the same vessel. In the 

latter case, only sherds that are unquestionably from the same vessel were grouped 

together. In vessels having many variable features, e.g., painted vessels, grouping of 

sherds from the same vessel can be easily and precisely achieved. However, in vessels 

having few variable features, e.g., plain vessels, it cannot be easily achieved. Hence, the 

refittability of sherds is not necessarily the same between pottery types or wares. 

Refittability of each ware in each assemblage is shown in Table 28. 

Refitting was conducted for all sherds in all assemblages except for NA1570A and 

NA3029A In these assemblages, refitting of plain sherds in Tusayan Gray Ware could 

not be done because of the lack of time. Refitting was usually done between sherds 
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Table 28. Refittability of Tusayan White and Gray Ware sherds in each 
assemblage. -- Apparent de facto refuse and some apparent mixed sherds were excluded. 

Tusayan White Ware 

Assemblage 
N. before 
Refitting 

Northern Black Mesa 

AZ D:11:113 PHl 30 
AZ D:11:2023 St. 1 60 
AZ D:11:2025 St. 1 125 
AZ D:11:2027 St. 2 102 
AZ D:11:2068 St. 4 84 
AZ D:11:2030 St. 2 32 
AZ D:7:216 St. 1 254 
AZ D:11:18 Kiva 3 97 
AZ D:7:234 St. 2 107 
AZ D:7:11 PHl 378 
AZD:7:60 29 
AZ D:11:3 Kiva 1 135 
AZ D:11:425 St. 1 70 
AZ D:7:2092 St. 4 59 
AZ D:11:2051 St. 5 57 

Flagstaff Area 

NA3056 103 
NA1927A 34 
NAl920B 115 
NAl922A 79 
NA1925A 32 
NAl925B 37 
NA3029A 137 
NA1570A 387 
NA1238 30 

N. after 
Refitting 

23 
32 
84 
53 
54 
28 

224 
39 
69 

224 
27 
73 
41 
50 
43 

81 
30 
96 
57 
27 
26 

101 
279 
13 

a Plain gray sherds were excluded. 

Refit
tability 
(%) 

23 
47 
33 
48 
36 
22 
12 
60 
36 
41 
7 

46 
41 
15 
25 

21 
12 
17 
28 
16 
30 
26 
28 
57 

Tusayan Gray Ware 

N. before 
Refitting 

321 
305 
479 
531 
359 
476 
903 
126 
203 
680 
183 
256 
325 
118 
172 

105 
29 
75 
60 
17 
23 
7a 

277a 

57 

Refit-
N. after tability 
Refitting (% ) 

106 67 
179 41 
367 23 
273 49 
227 37 
384 19 
788 13 
47 63 

171 16 
368 46 
149 19 
90 65 

103 68 
67 43 
89 48 

88 16 
28 3 
67 11 
42 30 
16 6 
14 39 
7a Oa 

15ga 43a 

33 42 



255 

recovered from a structure. However, in the Flagstaff area refitting was also attempted 

between nearby sites (structures) if sherds appeared to be refittable. 

In excavations of northern Black Mesa, a screen (a quarter inch mesh ?) was 

usually (not always) utilized for the secure recovery of small artifacts. In the Flagstaff 

area, on the other hand, it is probable that screens of any size were never utilized in 

excavations. Despite such a difference, at least the occurrence of sherds whose longest 

dimension is greater than 2 em does not appear to be significantly different between 

assemblages in these two areas (Figure 21). Because of this and another fact that the 

number of sherds smaller than 2 em is very few in each collection, only sherds larger than 

2 em were examined in the present study. 

Formation Processes of Ceramic Assemblages 

In order to reveal the relationship of assemblages with tree-ring dates recovered 

from structures, formation processes of assemblages need to be considered. Assemblages 

analyzed here are divided into two types: (1) those consisting mainly of de facto and 

primary refuse and (2) those consisting mainly of secondary refuse. Detailed descriptions 

of each site, structure and ceramic collection in relation to formation processes of 

assemblages are provided in Appendix K. 

In both northern Black Mesa and the Flagstaff area, most assemblages are 

composed of de facto refuse and primary refuse (Table 27). Reconstructible, complete 

or recycled vessels on the floor or the roof or in the wall niche are certainly de facto 

refuse left at the abandonment of a structure. Such vessels were recovered from five 

structures (AZ D:11:2027 St. 2, AZ D:11:2068 St. 4, AZ D: 11:2030 St. 2, AZ D:11:18 
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Figure 21. Shcrd size distribution of assemblages in northern Black Mesa and 
the Aagstaff area 
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Kiva 3, and AZ D:ll:2051 St. 5) in northern Black Mesa and three structures (NA1920B, 

NA1922A, and NA3029A)in the Flagstaff area. Of these, the vessels in NA3029A were 

recovered not only from the inside of the pithouse but also from an old ground surface 

near the pithouse. Some of these vessels recovered from the inside of the pithouse are 

likely to have been originally put on old ground surface near the pithouse and have fallen 

into the pithouse after the abandonment of the site. 

Of the above eight structures, AZ D:ll:2027 St. 2 and NA3029A can be regarded 

as Pompeii-like contexts; many reconstructible vessels were recovered from the structures. 

On the other hand, only one or some reconstructible vessels were recovered in the other 

six structures. In AZ D:ll:2051 St. 5, no reconstructible complete vessels were found on 

the floor or the roof, while two reconstructible pukis were recovered in the wall niche. 

The reason for the occurrence of Pompeii-like contexts in the above two structures is 

unknown. However, it is unlikely at least that accidental fire was a major cause because 

AZ D:ll:2027 St. 2 was obviously not burned by accidental fire; there was an intervening 

fill layer between the floor and the burnt roof-fall. 

It is unequivocal that completely or nearly completely reconstructible vessels on 

the floor, the roof or old ground surface are de facto refuse. However, it is probable that 

not only complete or nearly complete vessels but also broken vessels or sherds recycled 

or saved for future recycling (Deal 1985b:253-259) were left at the abandonment of a 

structure. As a result, much de facto refuse can be included in sherds recovered from 

each structure. It should be noted that several large sherds (10 to 40 cm) having 

apparent reshaping and peculiar use-wear were recovered from the floor and the roof of 

AZ D:l1:2027 S1. 2 together with many completely or nearly completely reconstructible 

vessels. Also, in northern Black Mesa large sherds (~ 10 cm) having no apparent 
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structure (Appendix K). At least, these large sherds on or near the floor and the roof 

are likely to be de facto rather than primary refuse. 

In all structures in northern Black Mesa, there was a burnt roof-fall layer above 

the floor. In many structures, however, all or part of the burnt roof-fall was not directly 

lying on the floor but on intervening fill of varying thickness (Table 27). In light of the 

presence of this intervening fill, it is apparent that structures were usually not burned as 

they were abandoned. Hence, it is unlikely that the burning of kivas was related to the 

custom that houses or ceremonial structures are burned upon the death of a certain 

individual that prevailed among non-Pueblo Indians in the desert Southwest (Seymour and 

Schiffer 1987:553). 

In the Flagstaff area, seven out of eight structures (excluding NA1570A) had 

burnt roof-fall (Table 27). Of these, the presence of intervening fill between the floor 

and the burnt roof-fall is reported only in NAl920B (the thickness of this fill was 2 to 3 

cm). However, because detailed descriptions of fill strata below Sunset Crater ash fall are 

not available for most of the structures, whether there was a meaningful difference in the 

mode of burning structures between northern Black Mesa and the Flagstaff area is 

indeterminate. It should be noted that in NA3056 only the ventilator part of the pithouse 

was burned after the abandonment of the structure (Appendix K). 

In structures having no secondary refuse, sherds recovered from the fill of a 

structure include primary or de facto refuse that migrated into the depression from the 

perimeter of a structure after its abandonment. It is obvious that sherds were scattered 

around a structure when it was originally occupied in terms of the sherds recovered from 

the perimeter of many structures. Also, it is unequivocal that these scattered sherds 

migrated into the depression after the collapse of the roof because (1) sherds recovered 
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in and around a structure were refitted in some structures, e.g., AZ D:ll:113 PH1, AZ 

D:ll:2025 St. 1, (2) sherds recovered from the main part of a structure and from 

ventilator shaft were refitted in some structures, e.g., AZ D:ll:2025 St. 1, AZ D:ll:18 

Kiva 3 and AZ D:7:11 PH1, and (3) sherds recovered in the upper and lower parts of the 

fill were refitted in many structures. Considering the possibility of the migration of sherds 

into a depression from its perimeter, it is too naive to assume that "if two fragments of 

the same object are found at greatly different depths, mixing is strongly indicated" (Rowe 

1961:325). 

It has been pointed out that sherds migrated into the structure after the abandon

ment due to the collapse of its walls (Hargrave and Colton 1937:24; Colton 1946:107). 

However, both in northern Black Mesa and the Flagstaff area walls of the structures do 

not appear to be severely decomposed up to old ground surface. It is more likely that 

surface runoff rather than the collapse of walls mainly brought sherds and sediment into 

a depression. This process was actually observed in a reexcavated pithouse in the 

Flagstaff area (Beeson, n.d.). 

It is well known that abandoned pithouses are often utilized as receptacles of 

secondary refuse (Seymour and Schiffer 1987:554). A main criterion that has been 

employed to determine the presence-absence of secondary refuse in the fill of a structure 

is high sherd density. However, in order to correctly identify the presence of secondary 

refuse in the fill by comparing sherd density the function and the volume of structures to 

be compared need to be similar. Because it is generally difficult to meet this requirement, 

however, the comparison of sherd density between strata in the fill of a structure is a 

much more reliable means to identify the presence of secondary refuse in the fill; in a 

structure that lacks secondary refuse the sherd density is usually much larger in the lower 
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than in the upper part of the fill, while in a structure that has secondary refuse it is 

opposite. 

Although it is preferred to employ this criterion, the former criterion was utilized 

to see the presence-absence of secondary refuse in the fill because of the difficulty in 

stratigraphic comparison of sherd density in some structures in northern Black Mesa and 

all structures in the Flagstaff area (Table 29). Needless to say, apparent de facto refuse 

(reconstructible, complete, or recycled vessels) were excluded from the computation of 

sherd density in northern Black Mesa, while they are possibly included in the Flagstaff 

area. In northern Black Mesa, AZ D:7:11 PH1 and AZ D:ll:2068 St. 4 have high sherd 

densities (after refitting) in comparison with other kivas. Based on this and other 

evidence, it is unquestionable that these two structures had secondary refuse in the fill. 

However, the relatively high sherd density in AZ D:ll:2027 St. 2 is simply because (1) 

primary and de facto refuse are generally concentrated on the lower part of the fill and 

(2) only the lower part of the fill was analyzed in this structure. 

In the Flagstaff area, sherd density was computed by the number of sherds before 

refitting because only Tusayan White and Gray Wares were refitted and other predomi

nant wares were not refitted in this area. Also, sherd density in NA1925A could not be 

computed because the size of the excavated area and its depth are unknown. In 

structures whose sherd density can be computed, NA3029A, NA3056 and NA1570A have 

much higher sherd density than other structures. However, it is unlikely that NA3029A 

had secondary refuse because (1) the deepest part of Sunset Crater ash fall reached near 

the top of the roof-fall and (2) some possibly intact reconstructible vessels were put on 

old ground surface near the structure. The sherd density in this structure is unusually 

high despite the absence of secondary refuse in the fill because (1) there are many whole 
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Table 29. 8herd density in each structure in northern Black Mesa and the 
Flagstaff area 

Provenience 

Number 8herd 
of Area Depth Density 

Assemblage 8herdsa (m2) (m) (N/m3) 

Northern Black Mesa 

AZ D:11:113 PHI 135 11.0 1.7 7 
AZ 0:11:2023 8t. 1 216 17.0 2.3 6 
AZ 0:11:2025 8t. 1 455 16.0 1.8 16 
AZ 0:11:2027 8t. 2 327 16.0 0.5b 41 
AZ 0:11:2068 8t. 4 291 2.0c 1.7 86 
AZ 0:11:2030 8t. 2 421 15.0 1.6 18 
AZ 0:7:216 8t. 1 1038 28.0 1.5 25 
AZ 0:11:18 Kiva 3 87 14.0 1.4 4 
AZ 0:7:234 8t. 2 244 12.0 2.1 10 
AZ D:7:11 PHI 1212d 10.0 2.0 61 
AZ 0:11:3 Kiva 1 170 13.8 2.0 6 
AZ 0:11:425 8t. 1 144 24.0 2.6 2 
AZ 0:7:2092 8t. 4 120 9.0 1.3 10 
AZ 0:11:2051 8t. 5 140 10.0 2.2 6 

Flagstaff Area 

NA3056 1315 22.0 1.3 46 
NA1927A 492 22.5 1.5 15 
NA1920B 415 18.4 2.1 11 
NA1922A 609 18.5 2.0 16 
NA1925A 539 ? ? ? 
NAl925B 419 29.0 1.2 12 
NA3029A 777 6.8 1.0 114 
NA1570A 2430 43.6e 1.8 31 
NA1238 238 16.9 1.6 9 

a After refitting in northern Black Mesa and before refitting in the Flagstaff 
area. In the Flagstaff area, the data are after Colton 1946. 

b Only lower part of the fill. 
c Only two grids (E506 N488 and E507 N488). 
d The figure was computed by the published ceramic data (Gumerman et al. 

1972:78-79) and the reciprocal of refittability of each ware in the collection (Table 28). 
e The plan of the structure was assumed to be 6.6 x 6.6 m square. 
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vessels in and near this structure and the sherds were possibly counted before reconstruc-

tion of these vessels and (2) this structure is much smaller than the others. NA3029A is 

very different from other pithouses in the Flagstaff area with regard to its shape (the 

main part of the pithouse and the vestibule were connected by a narrow corridor) and 

size (less than half of other pithouses). 

Although it was not mentioned in the published site description (Colton 

1946:216-217) and the unpublished site file, NA3056 is likely to have had secondary refuse 

in the fill because its sherd density is more than twice that of most other pithouses and 

there was the thick fill between the floor and the ash layer. It is not known if there were 

nearby pithouses whose occupants discarded the refuse. Whether NA1570A had 

secondary refuse cannot be determined by sherd density because the function of this 

structure is not known. The presence of secondary refuse in the fill of this structure was 

postulated in light of the presence of two structures nearby, i.e., NA1570B and C, whose 

occupants could have discarded trash into the depression. Although the sherd density is 

unknown, NA1925A probably had no secondary refuse because the number of sherds 

recovered from the structure is similar to that of NA1925B, which was possibly occupied 

simultaneously and had no secondary refuse in the fill. 

Thus, secondary refuse was present in only four of the structures analyzed here, 

AZ D:ll:2068 St. 4, AZ D:7:11 PH1, NA3056 and NA1570A Of these, the fill in AZ 

D:ll:2068 St. 4 can be separated into the de facto and primary refuse in the lower part 

(from the floor to 3.0 m level) and the secondary refuse in the upper part (from 3.0 m 

level to the top) based on the stratigraphic difference in predominant pottery types. 

Therefore, in this structure only sherds and reconstructible vessels from the lower part 

of the fill were analyzed. 
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In other structures, because stratigraphic differences in pottery types are not 

observable or stratigraphic distribution of pottery types cannot be known for the lack of 

data, all sherds of Tusayan White and Gray Wares from the fill were analyzed except for 

AZ D:7:11 PHl. In this structure, there were two floors near the top of the fill. 

Therefore, sherds recovered from the fill below these floors were analyzed for Tusayan 

White Ware. In Tusayan Gray Ware, because the number of sherds in the fill below the 

floors is large, only sherds recovered from the lower part of the fill were analyzed. It 

should be noted that assemblages of AZ D:7:11 PH1 and NA3056 can include some 

primary and de facto refuse associated with the original occupation of each structure in 

addition to secondary refuse discarded by later occupants of each site. 

In northern Black Mesa and the Flagstaff area, most of the sherds in each 

assemblage can be regarded as primary and de facto refuse associated with the original 

occupation of a structure and/or secondary refuse associated with the later reoccupation 

of a site. However, it is also probable that some mixed sherds are included in assemblages 

if a site was occupied or used earlier or later than these occupational episodes. 

Moreover, unrelated sherds can be mixed in an assemblage simply because of mistakes 

made in post-recovery stages. 

Apparently mixed sherds are present in four structures in northern Black Mesa. 

In AZ D:ll:2023 8t. 1, sherds of later pottery types are recovered only in a burial and 

near a charcoal lens in the fill and in the ventilator shaft. Most of these later sherds were 

refitted. In AZ D:ll:2068 8t. 4, as noted, there was secondary refuse composed mainly 

of later pottery types in the upper part of the fill. In the lower part of the fill, which is 

composed mainly of earlier pottery types, however, some later sherds are also included. 
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These later sherds in each structure can be understood as mixture from later components 

and were removed from each assemblage. 

On the other hand, in AZ D:11:425 8t. 1 and AZ D:7:2092 8t. 4 sherds of early 

pottery types are present only in a particular sherd bag in each collection. Also, the 

number of sherds in these bags is substantially larger than that recorded in the site file. 

These instances can be interpreted as mixture in postrecovery stages, i.e., mislabeling of 

sherds and sherd bags of unrelated proveniences of the same or a different site. 

Therefore, all of the sherds in these bags were removed from each assemblage (see 

Appendix K for more detailed descriptions of the apparent mixed sherds). 

Even though these apparent mixed sherds are removed, more mixed sherds can 

be present in assemblages. A small number of mixed sherds does not cause a serious 

problem if the frequency of a particular type in an assemblage is large. However, if the 

frequency is small, it causes a serious problem in determining the time range of a type; 

the frequency of a type in the beginning and end of its span is necessarily small and, as 

a result, the time range of a type can be erroneously extended due to the presence of 

mixed sherds. The possibility of mixture will be, therefore, evaluated for the earliest 

and/or the latest specimens of each type when the time range of each type is determined. 

Date of Assemblages 

The construction date of structures and the median date of assemblages are 

shown in Table 30. Tree-ring dates obtained from each structure and their interpretations 

are provided in Appendix K. In assemblages consisted mainly of primary and de facto 

refuse, most vessels can be regarded as those utilized during the original occupation of 

a structure. Therefore, the median date of an assemblage can be determined by adding 



265 

Table 30. The construction date of structure and the median date of assemblage 
in northern Black Mesa and the Flagstaff area 

Northern Black Mesa 

AZ D:11:113 PHl 
AZ D:11:2023 St. 1 
AZ D:ll:2025 St. 1 
AZ D:11:2027 St. 2 
AZ D:11:2068 St. 4 
AZ D:11:2030 St. 2 
AZ D:7:216 St. 1 
AZ D:11:18 Kiva 3 
AZ D:7:234 St. 2 
AZ D:7:11 PHl 
AZD:7:60 
AZ D:11:3 Kiva 1 
AZ D:11:425 St. 1 
AZ D:7:2092 St. 4 
AZ D:11:2051 St. 5 

Flagstaff Area 

NA3056 
NAl927A 
NAl920B 
NAl922A 
NAl925A 
NAl925B 
NA3029A 
NA1570A 
NAl238 

Construction Date of 
Structure (AD.) 

852 
860 
862 
873 
873 
875-880 

1012? 
1025 
1025? 
1029? 
1058? 
1089? 
1123? 
1135? 
1144? 

915-1059 
933-1062 
965-1062 
965-1062 
965-1062 
965-1062 
965-1062 

? 
1066 

Median Date of 
Assemblage (AD.) 

854 
862 
864 
877 
878 
877-882 

1015? 
1027 
1027? 
1040? 
1060? 
1092? 
1125? 
1138? 
1146? 

920-1064 
935-1064 
967-1064 
967-1064 
967-1064 
967-1064 
967-1064 

1049-1064 
1069 
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a half of the occupation span of a structure to the construction date of the structure. 

Because the occupation span of a structure (and a site as a whole) was usually very short 

both in northern Black Mesa and the Flagstaff area as already discussed, there is little 

difference between the construction date of a structure and the median dates of an 

assemblage consisting mainly of primary and de facto refuse. In assemblages consisted 

mainly of secondary refuse, on the other hand, the median date of an assemblage cannot 

be determined by the construction date of a structure. The only thing that can be 

confidently said is that the median date of an assemblage is some years later than the 

construction date plus an average occupation span of a structure. 

The construction date of a structure is determined by the latest cluster of cutting 

dates. As the number of cutting dates in the cluster is larger, more reliable becomes the 

construction date. It should be noted, however, that the largest terminal cluster of cutting 

dates does not necessarily represent the construction date. If the largest cluster is more 

than three years earlier than the latest date, the possibility that the largest cluster is not 

the construction date should be considered because the interval in the occurrence of 

repair date is generally smaller than three years (see AZ D:11:2023 St. 1 and AZ 

D:11:2030 St. 2 in Appendix K). 

In the present study, a cluster of four or more cutting dates (including probable 

cutting dates as represented by the symbol of ''v") was regarded as reliable. Exactly 

speaking, a cutting date includes the possibility that a tree was cut one year after the 

cutting date. It was, however, assumed here that a tree was cut in cutting year because 

the difference is trivially small. In northern Black Mesa, the construction dates of six 

structures were reliably determined, while only one in the Flagstaff area was dated. In 

other structures that yielded tree-rings in both areas, there is no salient cluster of cutting 
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dates. Nonetheless, in AZ D:ll:2030 St. 2 the construction date possibly falls between 

875 and 880 because large clusters of mainly noncutting dates are present in the last two 

years (873 and 874). It is probable that these terminal clusters represent the concentra

tion of dates immediately before the construction date that is usually observable in the 

distribution of tree-ring dates. 

In other structures in northern Black Mesa, the latest cutting date mayor may 

not represent the construction date of each structure. In these structures, the median 

dates of assemblages were tentatively computed on the assumption that (1) the latest 

cutting date is the construction date and (2) noncutting dates of the same year as the 

latest cutting date represent either a construction date or a repair date of three years 

after the construction date. With regard to AZ D:7:11 PH1, which consists mainly of 

secondary refuse, the date was tentatively determined to be 1040 because the structure 

yielded a cutting date of 1029 which may be the construction date and the trash appears 

to have been deposited shortly after the abandonment of the structure. 

Except for NAl238, all of the structures in the Flagstaff area are covered with 

Sunset Crater ash fall (1064 or 1065). Also, the deepest part of the ash layer reached 

near the floor of these structures except for NA1570A, NAl927 A, and NA3056. Because 

of the thin intervening fill between the ash fall and the floor or the burnt roof-fall, the 

abandonment of these structures certainly took place shortly before the eruption of the 

crater (McGregor 1936). Although it is difficult to specify exactly how many years before 

the eruption these structures were abandoned, it is possibly secure enough to assume that 

the abandonment took place within 100 years before the eruption. 

Most of these structures yielded cutting or non cutting dates. However, these 

dates are apparently too early (the latest ones are between 834 and 874) to be related to 
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the construction date of a structure; the tree-ring dates are not useful to narrow down the 

possible range of construction date. In these structures, the construction date was simply 

bracketed between 965 and 1062 (1065 minus three years, i.e., an average occupation span 

of a structure) and the median date of an assemblage was determined to be between 967 

and 1064 by adding a half of the average occupation span. It should be noted that of 

these structures the occupations of NAl925A and B were possibly simultaneous because 

sherds recovered from the floor of both structures were refitted. 

In NAl927A, because of the latest date obtained from the structure (932, 

noncutting), the construction date can be bracketed between 933 and 1062. With regard 

to NA1570A, the construction date is indeterminate because no postholes were 

recognized in this structure and, as a result, whether tree-rings recovered from the fill are 

related to the construction of this structure cannot be determined. Nonetheless, the 

median date of the assemblage (mainly secondary refuse) can be securely bracketed in the 

15 year period from 1049 to 1064 because a noncutting date of 1046 was obtained on 

wood at the bottom of the fill. In NA3056, the structure was constructed sometime 

between 915 and 1059 (1065 minus occupation spans of the structure and the later 

component) in light of the latest date of 914 (noncutting) associated with the structure. 

The median date of the assemblage (mainly secondary refuse) is, therefore, sometime 

between 920 and 1064 (by adding the occupation span of the structure and a half of the 

occupation span of the later component). 

The Method for Observing Stylistic Change 

In order to observe the pattern of stylistic change, stylistic characteristics of 

Tusayan White and Gray Wares, which changed within the time period from 850 to 1150, 
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need to be isolated. Conventional pottery types suit this need because it is already known 

that some types were replaced in this time range. However, there are some problems in 

the use of these types as units of observation. A problem is the ambiguous definition of 

each type (Maimer 1963: 19, 253-254; Dunnell 1987:165). The definition of a type implies 

the necessary and sufficient conditions for membership in a type (Dunnell 1971:17). A 

type needs to be defined by specifying unique characteristics that occur only in members 

of a type if it is of a monothetic classification. 

Characteristics of pottery types relevant here were described by Colton (1955a), 

except for Wepo Black-on-white described by Gumerman and others (1972: 18,22,247-

248; see also J. Wilson 1969:576-579). In Colton's work, detailed descriptions of stylistic 

and technological aspects of each type were provided. Also, characteristics that 

differentiate a type from other similar types were (if not always) mentioned. However, 

which characteristics in these descriptions and explanations are necessary and sufficient 

conditions of a type was not clearly specified. The same is true of the description of 

Wepo Black-on-white made by Gumerman and others. Because of the lack of explicit 

definition of each type, it is questionable whether all scholars using these types share 

identical understanding of necessary and sufficient conditions of each type. The 

discrepancy in the understanding can be a major factor to give rise to the low replicability 

in type identification (Fish 1971). 

In addition to the need of explicit definitions of types, these definitions should 

be made with characteristics that can be identified objectively (MaImer 1963: 16-18,252-

253). Subjective characterization needs to be minimized in the definitions. Stylistic 

characteristics of types that Colton described often include those difficult to identify 

objectively, e.g., boldness in treatment, precision in execution of painted design. 
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Definition of diagnostic characteristics based on subjective criteria, needless to say, also 

reduces the replicability of type identification. 

In order to cope with these problems, diagnostic characteristics of each type rele

vant here were explicitly defined considering original descriptions of each type (Tables 31 

and 32). Also, typical specimens of each type were shown in Figures 22 to 28. In terms 

of the large variation in painted design, it is apparent that styles of Tusayan White Ware 

are those as art. Styles of Tusayan Gray Ware are, on the other hand, apparently those 

as isochrestic variation in terms of the small variation in surface manipulation. In the 

white ware, therefore, diagnostic characteristics were defined with main design elements 

or motifs in painted design, while in the gray ware they were defined with the presence 

of certain surface manipulation on certain parts of a vessel. Note that these definitions 

are effective only in distinguishing the types dealt here. Because identical design elements 

were recurrently resurrected in other pottery types of Tusayan White Ware after 1150 

(Colton 1955a), defining a type with exclusive design elements or unique combination of 

design elements becomes difficult if all types in the ware are taken into account. 

Colton (1955a) classified white ware bowls having corrugated bands on the 

outside of a bowl to be Shato Black-on-white regardless of painted designs on the inside. 

However, those vessels were regarded here as Shato variety of each type, not an 

independent type, as generally accepted in current Anasazi archaeology. With regard to 

Sosi Black-on-white, Colton (1955a) separated Styles A and B based on the presence

absence of "large solid triangles, simply or in series" which he thought to be a prototype 

of thunderbolt motifs (barbed lines) of solid triangles in Flagstaff Black-on-white. 

However, because his description of the design, i.e., large solid triangles, is vague and the 

division of the styles in this type is generally not accepted in current Anasazi archaeology, 



Table 31. Diagnostic characteristics of t"jpes in Tusayan White Ware 

Type 

Kana-a 

Wepo 

Black Mesa 

Sosi 

Dogoszhi 

Flagstaff Style A 

Flagstaff Style B 

a ~ 1.9 mm thick. 

b 2-3.9 mm thick. 

C ~ 4 mm thick. 

Main Design Elements or Motifs 

Fine lines, a solid areasd, pendant dots/ticks 

Fine lines, solid areasd 

Fine lines, pendant dots/ticks 

Medium lines,b solid areasd, pendant dots 

Medium lines, solid areasd 

Medium lines, pendant dots 

Wide lines, C solid areasd, pendant dots 

Wide lines, pendant dots 

Wide lines, solid areasd 

Parallel and oblique line hatchure (hatching lines are 
either wavy or straight) 

Medium/wide lines, opposed thunderbolt motifs of solid 
triangles 

Medium/wide lines, cross line hatchure 

d Except for opposed thunderbolt motifs. 
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Table 32. Diagnostic characteristics of types in Tusayan Gray Ware 

Type 

Lino Gray 

Kana-a Gray 

Coconino Gray 

Medicine Gray 

O'Leary Tooled 

Tusayan Corrugated 

Moenkopi Corrugated 

Surface Manipulationa 

No surface manipulation on upper and lower bodies 

Nonindented horizontal bands on the upper body and no 
surface manipulation on the lower body 

Parallel and horizontal tooled lines on the upper body and no 
surface manipulation on the lower body 

Indented horizontal bands on the upper body and no surface 
manipulation on the lower bodyb 

Rows of punched indentations on upper body and no surface 
manipulation on the lower body 

Deeply indented horizontal bands on upper and lower bodiesb 

Lightly indentedlnonindented horizontal bands on upper and 
lower bodies 

aDiagnostic characteristics of Lino Gray are applicable to jars and seed jars. 
Those of other types are applicable to jars only. 

bAll bands are indented, or indented and nonindented bands occur alternately 
(patterned variety). 
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Figure 22. Typical specimken of Kana-a Black-on-white. -- 1 and 2: AZ 
D:11:2027 St. 1,3: AZ D:11:2030 Burial 87. Scale variable. 
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Figure 23. Typical specimens of Wepo, Black Mesa, and Sosi Black-on-whites. 
-- 1 to 3: Wepo Black-on-white, 4 and 5: Black Mesa Black-on-white, 6 to 8: Sosi Black
on-white. 1: AZ D:ll:500 Burial 164, 2: AZ D:7:725 Burial 4, 3: AZ D:ll:265 Burial 
185, 4: NA3644B, 5: AZ D:ll:300 Burial 106, 6 and 7: NAl600,8: AZ D:ll:325 Burial 
193. Scale variable. 
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Figure 24. Typical specimens of Dogoszhi and Flagstaff Black-on-whites. -- 1 to 
3: Doguszhi Black-on-white, 4: Aagstaff Black-on-white Style A, 5 and 6: Aagstaff 
Black-on-white Style B. 1: AZ D:ll:666 Burial 176, 2: NA3029A, 3: AZ D:ll:275 
Burial 3, 4: NA 1814F, 5: AZ D:7:2092 St. 4, 6: AZ D:ll:2051 St. 5. Scale variable. 
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Figure 25. Typical specimens of Lino Gray and Kana-a Gray. -- 1 to 3: Lino 
Gray, 4 and 5: Kana-a Gray. 1 to 3: AZ D:ll:2027 St. 1, 4: NA3029A, 5: AZ D:ll: 
2068 St. 4. Scale variable. 
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Figure 26. Typical specimens of Coconino Gray, Medicine Gray, and O'Leary 
Tooled. - 1: Coconino Gray, 2: Medicine Gray, 3 and 4: O'Leary Tooled. 1: Imaginary 
reconstruction, 2: AZ D:ll:1161 St. 1 (imaginary reconstruction), 3 and 4: NA1570A 
(imaginary reconstruction). Scale variable. 



Figure 27. Typical specimens of Tusayan Corrugated. -- 2 is patterned 
variety, 1: NA3029A, 2: NA2135C,3 and 4: AZ D:7:60. Scale variable. 
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Figure 28. Typical specimens of Moenkopi Corrugated. -- 1: NA1814E, 
2: AZ D:7:99 Kiva 1, 3 and 4: AZ D:ll:3 Kiva 1. Scale variable. 
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it was not adopted here. On the other hand, Styles A and B were separated here in 

Flagstaff Black-an-white (although they were combined in Colton's (1955a) original 

typology and in current Anasazi archaeology), because certain diagnostic characteristics 

of these two styles, i.e., opposed thunderbolt motifs of solid triangles and cross line 

hatchure, are stylistically very different and possibly do not usually occur together in the 

same vessel. 

In the original description of Wepo Black-an-white (Gumerman et al. 1972:18, 

22,247-248), primary line width of the type was simply mentioned as being thicker than 

that of Kana-a Black-an-white and thinner than that of Black Mesa Black-on-white; a 

metric range of the line width was not specified. Sullivan (1984:78, 80), on the other 

hand, defined it as 2.0 to 4.0 mm. Because there is no other specification of the line 

width of the type (or style), this definition (2.0 to 3.9 mm, exactly speaking) was employed 

here as a standard in separating primary line widths of white ware types. In some white 

ware bowls, painted designs are executed both inside and outside of a vessel. However, 

inside and outside designs are often totally different and outside designs are usually (not 

always) sloppy, only inside designs should be considered in type identification. Although 

it was attempted to remove ambiguous characterization as much as possible, certain 

subjective elements could not be excluded in the definitions of some types, e.g., deeply 

indented bands in Tusayan Corrugated vs. lightly indented bands in Moenkopi 

Corrugated. On the other hand, because ambiguous characterization was minimized and 

classificatory criteria were made consistent as much as possible, some stylistic variants 

included in the original descriptions of types were excluded. 

With these definitions, highly replicable type identification would be possible at 

least on whole vessels. However, in type identification of sherds there are some more 
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problems. For instance, the difference between Black Mesa and Sosi Black-an-whites is 

the presence of pendant dots in the former and their absence in the latter within the 

basically same stylistic configuration.. Even in sherds in which only part of an entire 

design can be observed, Black Mesa Black-on-white can be securely identified for the 

presence of pendant dots and other diagnostic characteristics of the type. However, Sosi 

Black-an-white cannot be identified in sherds with the diagnostic characteristics alone 

because pendant dots of Black Mesa Black-on-white are executed only in some parts of 

an entire design of the type and painted designs in other parts are indistinguishable from 

those of Sosi Black-an-white. Sosi Black-on-white should be, therefore, identified in 

sherds in accordance with the presence of a certain design element, i.e., the stepped 

element in solid area, which is known to appear in this type as an alternative to pendant 

dots along a side of a solid area in Black Mesa Black-on-white. The stepped element in 

solid area means right angle or obtuse angle triangles along a side of a solid area (Figure 

29). 

Because identification criteria of types in sherds are seldom stipulated in ceramic 

tallies in excavation or survey reports, it is not known how Sosi Black-an-white is usually 

identified in sherds. Nonetheless the fact that the occurrence of the type is common in 

published ceramic tallies despite the difficulty in reliably identifying the type in sherds 

suggests that the type is usually identified in sherds simply with the prevalence of wide 

lines and/or solid areas and the absence of pendant dots. It should be noted, however, 

that the application of such criteria inflates the number of Sosi Black-an-white by 

misidentifying many sherds of Black Mesa and Flagstaff Black-an-whites vessels as Sosi. 
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Figure 29. Stepped elements in solid areas of Sosi Black-on-white. -- 1: NA1238, 
2: AZ D:ll:3 Kiva 1, 3 to 6: NA1570A 
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In the gray ware, the reliable identification of types in sherds is also not easy, 

because, although types are defined by the presence-absence of certain surface manipula

tion on upper and lower bodies of a vessel, most of sherds are of either only the upper 

or only the lower body of a vessel. If vessels of each type are covered with a unique 

surface characteristic on both upper and lower bodies, there is no problem in type 

identification in sherds. In most of types, however, only the upper or lower body of a 

vessel has a unique surface characteristic or only a combination of surface characteristics 

on lower and upper bodies is unique, i.e., surface characteristics of both upper and lower 

bodies are not unique. For type identification of the gray ware in sherds, therefore, it is 

necessary to stipulate unique portions in a vessel and their characteristics of each type as 

identification criteria of types in sherds (Table 33). It should be noted that lower and 

upper bodies of a vessel Gar) can be distinguished in sherds by observing curvature of 

their cross section; straight or olltflared cross section is the upper body of a jar, while 

incurving cross-section is usually (not always) the lower body of a jar (Figure 30). 

As far as pottery types in the present analysis are concerned, the upper body of 

a vessel having no surface manipulation is a unique characteristic of Lino Gray. However, 

Kiet Siel Gray that is generally considered to have become popular shortly after 1150 in 

Tusayan Gray Ware has the same characteristic as Lino Gray (Colton 1955a). Because 

it was not certain if a small amount of Kiet Siel Gray did not appear before 1150 and if 

mixed pieces of the type are not included in assemblages, the identification criteria of 

Lino Gray were defined taking into account characteristics of Kiet Siel Gray; Kiet Siel 

Gray has an outflaring rim and very short neck, so short that shoulder-to-neck sherds 

without rim are unlikely to be present, while Lino Gray has a straight rim and relatively 

long neck and, as a result, shoulder-to-neck sherds without rim can be produced. With 
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Table 33. Identification criteria of gray ware types in sherds 

Type 

Lino Gray 

Kana-a Gray 

Coconino Gray 

Medicine Gray 

O'Leary Tooled 

Tusayan Corrugated 

Moenkopi Corrugated 

Identification Criteria 

Plain vertical rim sherds not broken at the juncture of the 
uppermost band 

Plain shoulder-to-neck sherds not broken at the juncture of 
the lowest band 

Sherds having nonindented bands on the upper body and no 
surface manipulation on the lower body 

Upper body sherds having parallel and horizontal tooled lines 

Sherds having indented bands on the upper body and no 
surface manipulation on the lower body 

Upper body sherds having punched indentations 

Lower body sherds having deeply indented bands (excluding 
base sherds) 

Lower body sherds having lightly indented/nonindented 
bands (excluding base sherds) 
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Figure 30. Vessel wall curvature of Tusayan Gray Ware jars. -- Mer Colton 
(1955a). 
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regard to Tusayan Corrugated which is characterized by deeply indented bands on both 

upper and lower bodies, indentation is often lacking on bands in the base of a vessel, i.e., 

it is often difficult to distinguish base sherds of Tusayan Corrugated from those of 

Moenkopi Corrugated. Therefore, base sherds having indented or nonindented bands 

should be excluded from type identification in sherds. 

In the white ware, some vessels have design elements characteristic of two or 

more different types. If sherds of those vessels are large (~ 10 cm) or those vessels are 

reconstructible, they should be classified as a particular type in accordance with predom

inant design elements or as an intermediate style based on more or less equal amounts 

of the design elements. If the sherds are small « 10 cm), however, they should be 

classified as type unspecifiable specimens because it is difficult to know precisely which 

design elements were predominant in mother vessels. 

Table 34 shows frequencies of each type as represented by reliable specimens in 

northern Black Mesa. Assemblages are arranged in accordance with the median date 

given to each assemblage. Although there are some anomalies, the occurrence of each 

type is mostly continuous through assemblages; the dates given to the assemblages seem 

to be correct. By applying rigorous criteria to type identification, however, the number 

of sherds that can be identified as a particular type became small; in many sherds the 

possibility of two or more different types or of unnamed styles needed to be considered. 

Small sample size of identifiable specimens is naturally detrimental to reliable observations 

of the pattern of stylistic change. Therefore, some residual sherds that do not satisfy 

diagnostic characteristics of types due apparently to their small sizes were added to the 

samples based on their association with the reliable specimens. 



Table 34. First ceramic tally in northern Black Mesa 

Tusayan White Ware 

Black 
Assemblage Kana-a Wepo Mesa Dogoszhi 

AZ D:ll:113 PH1 4 1 

AZ D:11:2023 St. 1 8 
AZ D: 11 :2025 St. 1 22 3 

AZ D:ll:2027 St. 2 21 1 

AZ D:ll:2068 St. 4 19 

AZ D:11:2030 St. 2 2 

AZ D:7:216 St. 1 41 3 1 

AZ D:ll:18 Kiva 3 1 2 2 

AZ D:7:234 St. 2 2 7 1 2 

AZ D:7:11 PH1 28 28 12 3 

AZ D:7:60 2 6 

AZ D:ll:3 Kiva 1 2 17 

AZ D:ll:425 St. 1 2 6 

AZ D:7:2092 St. 4 1 1 9 

AZ D:ll:2051 St. 5 2 3 

Sosi 

3 

1 

2 

1 

Flagstaff 
Style A 

1 

1 

1 

1 

1 

Flagstaff 
Style B 

3 

3 

Total 

5 

8 
25 

23 

19 

2 

45 

5 

12 

74 

9 

22 

9 

16 

9 

~ 
-...I 



Table 34.--Continued. 

Assemblage 

AZ D:ll:113 PH1 
AZ D:ll:2023 St. 1 
AZ D:ll:2025 St. 1 

AZ D:ll:2027 St. 2 

AZ D:11:2068 St. 4 

AZ D:11:2030 St. 2 

AZ D:7:216 St. 1 

AZ D:ll:18 Kiva 3 

AZ D:7:234 St. 2 

AZ D:7:11 PH1 

AZ D:7:60 

AZ D:11:3 Kiva 1 

AZ D:11:425 St. 1 

AZ D:7:2092 St. 4 

AZ D:l1:2051 St. 5 

Lino 
Gray 

21 
25 
47 

54 

33 
62 

74 

2 

5 

8 

Kana-a 
Gray 

1 

1 

2 

9 

2 

11 
21 

Coconino 
Gray 

2 

3 
8 

Tusayan Gray Ware 

Medicine 
Gray 

2 

Tusayan 
Corrugated 

1 

1 

5 

2 

8 

44 
12 

5 

3 

Moenkopi 
Corrugated 

1 

5 

1 

30 

59 

35 

45 

Total 

21 
25 
48 

57 

34 

64 

93 

6 

26 
32 

55 

42 

64 

38 

45 

~ 
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Table 35 shows frequencies of reliable specimens of Kana-a Black-on-white and 

sherds having only fine lines. The occurrence of the sherds is apparently correlated with 

that of reliable specimens of Kana-a Black-on-white. It can be reasonably understood 

that most of these sherds are of Kana-a Black-on-white, yet they happen to have no 

design elements of the type other than fine lines due to their small sizes. Hence, these 

sherds were also regarded as of Kana-a Black-on-white. As similar to Kana-a Black-on

white, temporal distribution of reliable specimens of Wepo Black-on-white was also 

examined (Table 36) and sherds having only medium lines which are associated with the 

reliable specimens were classified as Wepo Black-on-white. Note that some large and 

medium-sized sherds whose designs in mother vessels apparently or possibly lack elements 

other than medium lines were excluded from this undertaking (Figure 31). 

In the gray ware, upper body sherds of Kana-a Gray are stylistically similar to 

those of Moenkopi Corrugated having no indentation on bands. However, the pre

dominant periods of these two types are apparently different, while tails of frequency 

curves might have overlapped each other (Table 37). Hence, those upper body sherds 

associated with reliable Kana-a Gray specimens were regarded as of this type. In spite 

of the absence of reliable specimens, the 10 sherds in AZ D:7:60 were also classified as 

Kana-a Gray because a proportion of the nonindented variant in Moenkopi Corrugated 

is generally very small and the frequency of reliable Moenkopi Corrugated in this 

assemblage is only one. With regard to other specimens, two of the five sherds in AZ 

D:7:2092 St. 4 and one of the three sherds in AZ D:ll:2051 St. 5 (Figure 32) are possibly 

mixtures of Kana-a Gray because (1) their average band width is wide (> 9.7 mm) and (2) 

some plain gray body sherds, which can be of lower bodies of Kana-a Gray, are also 
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Table 35. Frequency of reliable specimens of Kana-a Black-an-white and sherds 
having only fine lines in northern Black Mesa 

Assemblage 

AZ D:ll:113 PHl 

AZ D:ll:2023 St. 1 

AZ D:ll:2025 St. 1 

AZ D:ll:2027 St. 2 

AZ D:ll:2068 St. 4 

AZ D:ll:2030 St. 2 

AZ D:7:216 St. 1 

AZ D:ll:18 Kiva 3 

AZ D:7:234 St. 2 

AZ D:7:11 PHl 

AZD:7:60 

AZ D:ll:3 Kiva 1 

AZ D:ll:425 St. 1 

AZ D:7:2092 St. 4 

AZ D:ll:2051 St. 5 

Kana-a (N) 

4 

8 

22 

21 

19 

2 

41 

1 

2 

28 

2 

Sherds Having Only 
Fine Lines (N) 

2 

4 

12 

8 

6 

3 

19 

1 

3 

10 

1 
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Table 36. Frequency of reliable specimens of Wepo Black-on-white and sherds 
having only medium lines in northern Black Mesa 

Assemblage 

AZ D:11:113 PHI 

AZ D:11:2023 8t. 1 

AZ D:11:2025 8t. 1 

AZ D:11:2027 8t. 2 

AZ D:11:2068 8t. 4 

AZ D:11:2030 8t. 2 

AZ D:7:216 8t. 1 

AZ D:11:18 Kiva 3 

AZ D:7:234 8t. 2 

AZ D:7:11 PHI 

AZ D:7:60 

AZ D:11:3 Kiva 1 

AZ D:11:425 8t. 1 

AZ D:7:2092 8t. 4 

AZ D:ll:2051 8t. 5 

Wepo (N) 

1 

3 

1 

3 

2 

7 

28 

2 

1 

Sherds Having Only 
Medium Lines (N) 

1 

1 

1 

1 

11 

1 

4 

2 

4 



Figure 31. Large and medium-sized sherds lacking design elements other 
than medium lines. -- 1 and 2: AZ D:ll:18 Kiva 3, 3 and 5: AZ D:ll:3 Kiva 1, 4: AZ 
D:7:234 St. 2, 6: AZ D:ll:2051 St. 5. 
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Table 37. Frequency of reliable specimens of Kana-a Gray and Moenkopi 
Corrugated and upper body sherds having nonindented bands in northern Black Mesa 

Assemblage 

AZ D:11:113 PHI 

AZ D:11:2023 8t. 1 

AZ D:11:2025 8t. 1 

AZ D:11:2027 8t. 2 

AZ D:11:2068 8t. 4 

AZ D:11:2030 8t. 2 

AZ D:7:216 8t. 1 

AZ D:11:18 Kiva 3 

AZ D:7:234 8t. 2 

AZ D:7:11 PHI 

AZ D:7:60 

AZ D:11:3 Kiva 1 

AZ D:ll:425 8t. 1 

AZ D:7:2092 8t. 4 

AZ D:11:2051 8t. 5 

Kana-a 
Gray (N) 

1 

1 

2 

9 

2 

11 

21 

Moenkopi 
Corrugated (N) 

1 

5 

1 

30 

59 

35 

45 

Upper Body 
8herds Having 
Nonindented 
Bands (N) 

1 

6 

2 

1 

50 

9 

33 

60 

10 

2 

1 

5 

3 
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Figure 32. Probable Kana-a Gray sherds in AZ D:7:2092 St. 4 and AZ D:ll:2051 
St. 5. -- 1 and 2: AZ D:7:2092 St. 4, 3: AZ D:ll:2051 St. 5. 
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recovered in these structures. Ceramic tallies after adding above sherds to each type in 

northern Black Mesa are shown in Table 38. 

In the Flagstaff area, all of the assemblages are before 1070 when Kana-a and 

Wepo Black-on-whites and Kana-a Gray were popular in northern Black Mesa. 

Therefore, except for a specimen in NAl238, the sherds having only fine lines, only 

medium lines and only neckbands in the area were regarded as Kana-a Black-on-white, 

Wepo Black-on-white and Kana-a Gray respectively regardless of the presence-absence 

of reliable specimens of each type in an assemblage. In NAl238, there is a specimen (two 

sherds of the same vessel) whose design is composed only of medium lines (Figure 33). 

This specimen was not classified as Wepo Black-on-white, because, though the sherds are 

not large, it was probably devoid of solid areas and pendant dots in the mother vessel. 

After the data base was thus expanded and consolidated, frequency seriation was carried 

out on the assumption that NAl238 (1069) is the latest assemblage (Table 39, Figure 34). 

As a result, all of the assemblages in the Flagstaff area turned out to fall in the period 

between 956 and 1070. 

Time Ranges of Types 

As noted, in order to precisely delimit the time range of each type, the possibility 

of mixture should be evaluated for the earliest and/or the latest specimens of each type, 

if the number of the specimens is small. This is, however, done only in northern Black 

Mesa, because in the Flagstaff area dates of assemblages are only vaguely known except 

for NA1238 and time ranges of types cannot be determined. Although the possibility of 

mixture is not evaluated for assemblages in the Flagstaff area, the chance of mixture of 

unrelated sherds in prerecovery stages was much smaller in the Flagstaff area than in 



Table 38. Second ceramic tally in northern Black Mesa 

Assemblage Kana-a 

AZ D:11:113 PH1 6 (86%) 

AZ D:11:2023 St. 1 12 (100%) 

AZ D:11:2025 St. 1 34 (89%) 

AZ D:11:2027 St. 2 29 (94%) 

AZ D:11:2068 St. 4 25 (100%) 

AZ D:11:2030 St. 2 5 (100%) 

AZ D:7:216 St. 1 60 (92%) 

AZ D:11:18 Kiva 3 2 (29%) 

AZ D:7:234 St. 2 5 (31%) 

AZ D:7:11 PH1 38 (40%) 

AZ D:7:60 1 (9%) 

AZ D:11:3 Kiva 1 

AZ D:11:425 St. 1 

AZ D:7:2092 St. 4 

AZ D:11:2051 St. 5 2 (22%) 

Wepo 

1 (14%) 

4 (11%) 

1 (3%) 

4 (6%) 

3 (43%) 

8 (50%) 

39 (41%) 

3 (27%) 

1 (6%) 

Black 
Mesa 

1 (2%) 

2 (29%) 

1 (6%) 

11 (12%) 

2 (9%) 

2 (22%) 

1 (6%) 

Tusayan White Ware 

Flagstaff Flagstaff 
Sosi Dogoszhi Style A Style B 

1 (3%) 

2 (13%) 

3 (3%) 4 (4%) 

1 (9%) 6 (55%) 

2 (9%) 17 (77%) 1 (5%) 

6 (67%) 1 (11%) 

1 (6%) 9 (56%) 1 (6%) 3 (19%) 

3 (33%) 1 (11%) 3 (33%) 

Total 

7 

12 

38 

31 

25 

5 

65 

7 

16 

95 

11 

22 

9 

16 

9 

N 
\C 
-.) 



Table 38.--Continued. 

Assemblage 

AZ D:11:113 PHI 

AZ D:ll:2023 St. 1 

AZ D:11:2025 St. 1 

AZ D:l1:2027 St. 2 
AZ D:11:2068 St. 4 

AZ D:l1:2030 St. 2 

AZ D:7:216 St. 1 
AZ D:l1:18 Kiva 3 

AZ D:7:234 St. 2 

AZ D:7:11 PHI 

AZ D:7:60 

AZ D:11:3 Kiva 1 

AZ D:11:425 St. 1 

AZ D:7:2092 St. 4 
AZ D:11:2051 St. 5 

Lino 
Gray 

21 (100%) 

25 (100%) 

47 (98%) 

54 (86%) 
33 (92%) 

62 (95%) 

Kana-a 
Gray 

7 (11%) 
3 (8%) 

3 (5%) 

74 (52%) 59 (41%) 

2 (13%) 11 (73%) 

5 (8%) 45 (75%) 

8 (9%) 81 (88%) 

10 (15%) 

Tusayan Gray Ware 

Coconino 
Gray 

2 (3%) 

3 (3%) 

8 (12%) 

Medicine 
Gray 

2 (3%) 

Tusayan 
Corrugated 

1 (2%) 

1 (2%) 

5 (3%) 

2 (13%) 

8 (13%) 

44 (68%) 

12 (29%) 

5 (8%) 

3 (8%) 

Moenkopi 
Corrugated 

1 (2%) 

5 (3%) 

1 (1%) 

30 (71%) 

59 (92%) 

35 (92%) 
45 (100%) 

Total 

21 

25 

48 
63 

36 

65 

143 

15 

60 

92 

65 

42 

64 
38 
47 

N 
\0 ex:: 



299 

~ -

Figure 33. A white ware specimen in NAl238 whose design is composed only 
of medium lines. -- The sherds belong to the same vessel. 



Table 39. Ceramic tally in the Flagstaff area 

Assemblage Kana-a 

NA1925B 17(100%) 

NA1925A 19 (90%) 

NA1922A 26 (93%) 

NA3056 30 (83%) 

NA1920B 29 (74%) 

NA1927A 13 (72%) 

NA3029A 31 (72%) 

NA1570A 51 (51%) 

NA1238 

Wepo 

2 (10%) 

1 (4%) 

4 (11%) 

5 (13%) 

2 (11%) 

3 (7%) 

12 (12%) 

3 (46%) 

Tusayan White Ware 

Black 
Mesa 

1 (4%) 

1 (3%) 

5 (13%) 

2 (11%) 

6 (14%) 

21 (21%) 

1 (14%) 

Sosi Dogoszhi Total 

17 

21 

28 

1 (3%) 36 

39 

1 (6%) 18 

2 (5%) 1 (2%) 43 

12 (12%) 4 (4%) 100 

1 (14%) 2 (29%) 7 

w 
8 



Table 39.--Continued. 

Assemblage 

NA1925B 

NA1925A 

NA1922A 

NA3056 

NA1920B 

NA1927A 

NA3029A 

NA1570A 

NA1238 

Lino 
Gray 

1 (50%) 

1 (100%) 

2 (22%) 

2 (17%) 

3 (23%) 

5 (5%) 

Kana-a 
Gray 

1 (50%) 

7 (78%) 

8 (67%) 

9 (69%) 

5 (100%) 

9 (69%) 

64 (60%) 

2 (20%) 

Coconino 
Gray 

1 (8%) 

1 (8%) 

11 (10%) 

Tusayan Gray Ware 

Medicine 
Gray 

1 (8%) 

1 (8%) 

1 (8%) 

3 (3%) 

1 (10%) 

O'Leary 
Tooled 

3 (3%) 

Tusayan 
Corrugated 

2 (15%) 

20 (19%) 

6 (60%) 

Moenkopi 
Corrugated 

1 (10%) 

Total 

2 

1 

9 

12 

13 

5 

13 

106 

10 

Vol 
o ..... 
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northern Black Mesa because (1) there were no structures in the immediate vicinity of 

most structures and (2) each structure was covered with the ash layer except for NAl238, 

a post-eruption site. In northern Black Mesa, the possibility of mixture is evaluated, if 

the number of earliest and/or the latest specimens of each type is less than five. Also, in 

determining time ranges of some types, published and unpublished ceramic information 

other than the present data is utilized. 

In northern Black Mesa, the latest Kana-a Black-on-white is the one in AZ 

D:7:60 (1060) because two "Kana-a" sherds in AZ D:ll:2051 St. 5 (1146) (Figure 35) are 

possibly not of Kana-a Black-on-white but of unnamed styles. Based on the diagnostic 

characteristics of Kana-a Black-on-white as defined in Table 31, the sherds were 

tentatively classified to be Kana-a Black-on-white. However, there are no Kana-a Black 

on-white specimens in assemblages between 1060 and 1146, i.e., the occurrence of the 

type in AZ D:11:2051 Sl 5 is temporally isolated. Possibilities should be, therefore, 

considered that (1) the sherds are mixtures from earlier components or (2) the sherds are 

of styles which resurrected the use of fine lines long after the disappearance of Kana-a 

Black-on-white. 

Both of the sherds are not large (3.7 and 5.3 cm, respectively) and recovered 

from 1.4 to 1.5 m above the floor, i.e., the possibility of mixture is not inconceivable. 

Notwithstanding, they are possibly not mixtures but unnamed styles that were not phylo

genetically related to Kana-a Black-on-white because there are two more specimens 

having fine lines (1.2 and 1.3 mm thick, respectively) and four specimens having medium 

lines (2.0 to 2.8 mm thick) in the assemblage (Figure 35 and No.6 of Figure 31). With 

regard to the latest specimen of Kana-a Black-on-white, the one in AZ D:7:60 (1060) was 

assumed to be reliable, though it is small (2.7 cm), because all of the specimens in this 
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Figure 35. "Kana-a Black-an-white" sherds and sherds having fine or medium 
lines in AZ D:ll:2051 St. 5. -- 1 and 2: "Kana-a Black-an-white", 3 and 4: Sherds having 
fine lines,S to 7: Sherds having medium lines. 
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site are surface collected ones and there is no way to determine if a particular sherd is 

a mixture. 

The earliest Wepo Black-on-white are four sherds in AZ D:ll:2025 St 1 (864), 

because a specimen in AZ D:ll:113 PH1 (854) is small (2.6 cm) and recovered from a 

broadside, i.e., outside, of the structure, which had a burial in the fill; the association of 

the specimen with the occupation of the structure is not solid. Three of the four Wepo 

sherds in AZ D:ll:2025 St. 1 are also small (2.7 to 5.0 cm), while the remaining one is 

medium sized (7.7 cm). The site had an apparent later components (Stone 1984:197) and 

there is a probable mixed sherd (Tusayan Corrugated) from this component. Nonetheless, 

the Wepo sherds are unlikely to be mixture from later components because all of these 

sherds have coarse-grained temper; Wepo sherds in later assemblages (after 1000) are the 

composite of fine- and coarse-tempered specimens or mostly fine-tempered specimens 

(Table 40; the standard used for dividing coarse and fine temper is the same as the one 

used in Figure 4). 

The latest Wepo Black-on-white are three sherds in AZ D:7:60 (1060) because 

the one in AZ D:7:2092 St. 4 (1138) is possibly not Wepo but an unnamed style. The 

occurrence of the "Wepo" sherd in AZ D:7:2092 St. 4 (Figure 36) is apparently isolated, 

i.e., there are no Wepo specimens between 1060 and 1138. The sherd is not large (5.9 

cm) and was recovered from the fill of the ventilator shaft (40 to 60 cm above its bottom). 

Therefore, the possibility of mixture of Wepo Black-on-white from an earlier component 

is not inconceivable. However, as similar to the "Kana-a" specimens in AZ D:ll:2051 St. 

5, the sherd is more likely to be an unnamed style than a mixture because there is one 

more sherd having medium lines (2.3 mm thick) in this assemblage (Figure 36). For the 
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1 

2 

Figure 36. A "Wepo Black-on-white" sherd and a sherd having medium lines in 
AZ D:7:2092 St. 4. -- 1: "Wepo Black-on-white", 2: A sherd having medium lines. 
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Table 40. Frequency of coarse- and fine-tempered specimens in Wepo Black-on
white in northern Black Mesa 

Temper Size 

Assemblage Coarse Fine Total Unknown 

AZ D:ll:2025 St. 1 4(100%) 4 
AZ D:ll:2027 St. 2 1(100%) 1 1 
AZ D:7:216 St. 1 2(50%) 2(50%) 4 
AZ D:ll:18 Kiva 3 3(100%) 3 
AZ D:7:234 St. 2 2(22%) 7(78%) 9 
AZ D:7:11 PHI 20(57%) 15(43%) 35 4 
AZD:7:60 2(33%) 4(67%) 6 

same reason as the latest Kana-a Black-on-white, therefore, three specimens of the type 

in AZ D:7:60 (1060) were regarded as the latest Wepo Black-on-white. 

The earliest Black Mesa Black-on-white is the one in AZ D:7:216 St. 1 (1015). 

Since the sherd, which is composed of four pieces, is large (13.4 cm) and three pieces 

were recovered on or near the floor (within 30 cm from the floor), its association with the 

original occupation of the structure is solid. On the other hand, the latest specimens of 

Black Mesa Black-on-white are those in AZ D:ll:425 St. 1 (1125) because a sherd in AZ 

D:7:2092 St. 4 (1138) is not reliable. In the latter site, the Black Mesa sherd is small (3.4 

cm) and was recovered near present ground surface (6 to 16 cm below the surface). Also, 

the site had an earlier occupation. In AZ D:ll:425 St. 1, one of the two Black Mesa 

sherds is large (15.3 em) and was recovered in a pit (Fea. 20) on the bench of the 
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structure. The absence of Black Mesa Black-on-white in AZ D:7:60 (1060) is possibly a 

composite result of the low identifiability of the type in sherds and small sample size (N 

= 27) of white ware in this assemblage. 

The earliest Sosi Black-on-white are three sherds in AZ D:7:11 PH1 (1040). 

Although these three sherds are small (3.8, 3.0, and 2.8 cm, respectively), they are 

probably not mixtures from later components because there are no probable mixed sherds 

in the gray ware associated with the white ware, i.e., Tusayan and/or Moenkopi 

Corrugated. The latest Sosi Black-on-white are two sherds in AZ D:11:3 Kiva 1 (1092), 

because a sherd of the type in AZ D:7:2092 St. 4 (1138) can be a mixture; it is small (4.0 

cm) and was recovered from 27 to 43 cm above the floor. On the other hand, the two 

Sosi Black-on-white sherds (8.8 and 5.7 cm, respectively) in AZ D:11:3 Kiva 1 are possibly 

reliable because there are no clearly mixed sherds in the gray ware from earlier 

components, i.e., Lino Gray and/or Kana-a Gray, in this assemblage. 

The earliest Dogoszhi Black-on-white are two specimens in AZ D:7:234 St. 2 

(1027). Although one of these specimens is very small (2.2 cm), the other one which is 

composed of three sherds of the same vessel includes a large sherd (10.6 cm) recovered 

near the floor (within 12 to 24 cm from the floor); the possibility of mixture is hardly 

conceivable. The latest Dogoszhi Black-an-white are three sherds in AZ D:11:2051 St. 

5 (1146). All of these sherds are small (2.6 to 3.6 cm) and the site probably had earlier 

components. As noted, an upper body sherd having nonindented bands and some plain 

gray sherds in the assemblage may be of Kana-a Gray mixed from an earlier component. 

However, it is unlikely that the Dogoszhi sherds are also mixture from the same 

component because the number of probable Kana-a Gray sherds is smaller than that of 

Dogoszhi Black-an-white. 
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A sherd of Flagstaff Black-on-white Style A in AZ D:11:2027 St 2 (877) is 

apparently mixture from a later component because (1) its occurrence is temporally 

isolated, (2) its temper is fine grained, which is characteristic of later white ware vessels; 

almost all of the white ware sherds in the assemblage are coarse-grained, (3) it is small 

(3.7 em), and (4) there are two possibly mixed gray ware sherds (Tusayan and Moenkopi 

Corrugated) in the assemblage. Therefore, the earliest specimen of this style is the one 

in AZ D:11:3 Kiva 1 (1092) whose size is relatively large (11.3 em). The latest Flagstaff 

Black-on-white Style A is the one in AZ D:11:2051 St 5 (1146). This sherd, which is 

composed of four pieces, is reliable because one piece is large (11.1 cm) and was 

recovered on or near the floor (within 19 em from the floor). 

The earliest Flagstaff Black-on-white Style B is three sherds in AZ D:7:2092 St. 

4 (1138). Whereas all of these sherds are small (2.6 to 4.4 cm), they are possibly not 

mixture from later components because there are no structures and features associated 

with later occupations of the site and northern Black Mesa at large was abandoned by 

about 1150. The latest specimens of the style are three sherds in AZ D:11:2051 St. 5 

(1146). Although these sherds are small (2.0 to 5.9 em), they are possibly not mixture 

because one of these sherds was recovered on or near the floor (within 13 em from the 

floor). 

In Table 38, the earliest Kana-a Gray are seven sherds in AZ D:11:2027 St. 2 

(877). However, the initial appearance of this type was possibly earlier than this 

assemblage. In AZ D:11:2025 St. 1 (864), four rim sherds broken at the juncture of the 

uppermost band and a lower body specimen broken at the juncture of the lowest band 

are present. Of these, the lower body specimen is a half reconstructible vessel (20.5 em 

and 13.7 cm pieces) recovered on or near the floor (within 11 cm from the floor). 
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Because reliable specimens of gray ware types having neck or body bands other than 

Kana-a Gray occur only in assemblages after 1000, these specimens, which have traces of 

bands, can be securely regarded as of Kana-a Gray. In AZ D:ll:113 PHl (854), a 

neckband sherd was also uncovered in a broadside of the structure and this sherd is 

possibly of Kana-a Gray. However, because there was a burial in the fill of this structure 

as noted, the association of the sherd with the original occupation of the structure is not 

solid. Thus, the earliest Kana-a Gray are those in AZ D:11:2025 St. 1 (864). 

The earliest Coconino Gray are three specimens in AZ D:7:11 PHl (1040), 

because the two Coconino Gray sherds in AZ D:7:234 St. 2 (1027) might be mixtures; 

both of these sherds are small (2.7 and 3.7 cm, respectively) and were recovered near 

present ground surface (within 10 cm and 36 to 66 cm from the surface, respectively). 

In AZ D:7:11 PHl (1040), one of the three Coconino Gray specimens consists of three 

sherds of the same vessel, and one of these sherds is relatively large (10.0 cm). Also, 

although it is not included in the present assemblage, a half reconstructible Coconino 

Gray vessel was recovered in the upper part of the trash deposit (Level 2). In the 

present assemblages, the latest Coconino Gray are eight sherds in AZ D:7:60 (1060). 

However, in northern Black Mesa it is reported that some Coconino Gray sherds were 

recovered in Rooms 3 and 4 of RB551, which were constructed in 1077 (Beals et al. 

1945:60). In this site, a noncutting date of 1108 was also obtained from Room 5. This 

date, however, apparently belongs to a reoccupation of the site. It is probable that 

Coconino Gray sherds were associated with the original occupation rather than with the 

reoccupation of the site. Coconino Gray in this site was regarded as the latest one, i.e., 

1079, in northern Black Mesa. 
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In the present assemblages, Medicine Gray occurs only in AZ D:7:60 (1060). 

However, an earlier specimen of this type in northern Black Mesa is present in AZ 

0:7:11 Kiva 1. Because the specimen is a half reconstructible vessel on the floor 

(Gumerman et al. 1972: 20, 78-79), its association with the structure is solid. Occupants 

of the Kiva 1 complex apparently discarded their trash in PHl (1040). Therefore, the 

date of the Medicine Gray vessel can be regarded as 1040. The latest Medicine Gray is 

also a half reconstructible vessel (16.8 cm and 11.5 cm pieces) recovered on the floor of 

AZ 0:11:1161 St. 1 (J. Anderson 1978c) (Figure 37; see also Figure 26). Based on two 

cutting dates (107Ov and 1073rB) (Powell et al. 1980:434) obtained from the structure, 

the construction date of the structure was tentatively determined to be 1073 and the date 

of the Medicine Gray vessel was regarded as 1075. 

The earliest Tusayan Corrugated is five sherds in AZ 0:7:216 St. 1 (1015) 

because those sherds in earlier assemblages are unreliable. Thus, a Tusayan Corrugated 

sherd in AZ 0:11:2025 St. 1 (864) is small (3.3 cm) and was recovered near present 

ground surface (within 30 to 49 cm from the surface). Also, the site had a later 

component that yielded Tusayan and/or Moenkopi Corrugated sherds (Stone 1984:197). 

In AZ D:11:2027 St. 2 (877), a Tusayan Corrugated sherd is also small (4.5 cm) and there 

is an apparent mixed sherd (Flagstaff Black-on-white Style A) possibly from the same 

component. The latest Tusayan Corrugated are five sherds in AZ 0:11:425 St. 1 (1125) 

because three sherds in AZ 0:7:2092 St. 4 can be mixture. In the latter site, all of the 

Tusayan Corrugated sherds are small (3.5 to 4.3 cm). Also, as noted, upper body sherds 

having nonindented bands in the assemblage can be of Kana-a Gray mixed from an earlier 

component. In the present assemblage, Tusayan Corrugated is absent in AZ 0:7:11 PHl 



Figure 37. Medicine Gray in AZ D:ll:1161 St. 1. - The two sherds 
belong to the same vessel. 
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(1040). However, a large specimen of the type was recovered from the upper part of the 

deposit (Level 2), which was not analyzed in the present study. 

A Moenkopi Corrugated sherd in AZ D:ll:2027 S1. 2 (877) is possibly mixture 

from a later component because it is small (4.6 cm) and there is an apparent mixed sherd 

(Flagstaff Black-an-white Style A) in the assemblage. In AZ D:7:216 S1. 1 (1015), four 

of the five Moenkopi Corrugated sherds have very wide bands (average band width of 

each specimen is from 10.2 to 12.1 mm). Also, three of them have no indentation on the 

bands, i.e., these four sherds are not typical Moenkopi Corrugated (Figure 38). The 

typical specimen of the type is the only one (average band width is 3.8 mm) in this 

assemblage, while an upper body sherd of the typical Moenkopi Corrugated (average band 

width is 4.2 mm) is also present in this assemblage. These two specimens are not large 

(3.4 and 5.9 cm, respectively) and were recovered from the same provenience, i.e., nearly 

1 m above the floor. Hence, the association of the sherds with the occupation of the 

structure is not solid. 

If these typical specimens of Moenkopi Corrugated were mixture, the possibility 

becomes high that the atypical specimens in the assemblage were phylogenetically not 

related to Moenkopi Corrugated because there are no reliable Moenkopi Corrugated 

specimens in AZ D:7:234 St. 2 (1027) and AZ D:7:11 PHI (1040) despite large samples 

of identifiable gray ware in these assemblages (N = 171 and 368, respectively). Although 

there is no lower body sherd of Moenkopi Corrugated, there is an upper body sherd of 

the type (average band width is 6.9 mm) in AZ D:7:234 St. 2. The sherd is, however, 

small (4.5 cm) and recovered near present ground surface (within 10 cm below the 

surface); the association of the sherd with the occupation of the structure is not solid. 
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Figure 38. "Moenkopi Corrugated" sherds having wide bands in AZ D:7:216 St. 1 
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In terms of these observations, the earliest Moenkopi Corrugated was modified 

to be the one in AZ D:7:60 (1060). In addition to a lower body sherd, there is also an 

upper body sherd of the type in this assemblage. While average band width of the lower 

body specimen is relatively wide (9.6 mm), that of the upper body specimen is as narrow 

(4.7 mm) as that of the typical Moenkopi Corrugated. Because the assemblage is of 

surface collected sherds and there is no way to determine if a particular sherd in the 

assemblage is mixture as already noted, the specimens were regarded as reliable. 

Frequencies of types after removing the above unreliable specimens are shown 

in Table 41 and Figure 39. Based on these data, the time range of each type in northern 

Black Mesa was estimated (Figure 40 and Table 42; cf. Table 1). Note that dates of the 

earliest and latest assemblages in which a type is present are not necessarily equal or close 

to the beginning and ending dates of the type because a percentage of a type in these 

assemblages is not necessarily small. 

The beginning and ending dates of each type were estimated by the following 

methods: (1) if a percentage of a type in the earliest or latest assemblage is very small 

(1 or 2%), the date of the earliest or latest assemblage was regarded as the beginning or 

ending date of the type; percentages of Medicine Gray or Coconino Gray in AZ D:7:11 

Kiva 1, AZ D:ll:1161 St. 1, and RB551 Rooms 3 and 4 were regarded as very small, (2) 

if a percentage of a type in the earliest or latest assemblage is not very small, yet a 

segment of a frequency curve right after the earliest assemblage or right before the latest 

assemblage has a gradient suited to a unimodal frequency shift, the beginning or ending 

dates of the type was estimated by extending the segment of the curve to zero percent 

in accordance with the gradient, and (3) if a segment of a frequency curve right after the 

earliest assemblage or right before the latest assemblage has no gradient or a gradient not 



Table 41. Final ceramic tally in northern Black Mesa 

Tusayan White Ware 

Black Flagstaff Flagstaff 
Assemblage Kana-a Wepo Mesa Sosi Oogoszhi Style A Style B Total 

AZ 0:11:113 PHI 6 (100%) 6 

AZ 0:11:2023 S1. 1 12 (100%) 12 

AZ 0:11:2025 St. 1 34 (89%) 4 (11%) 38 

AZ 0:11:2027 S1. 2 29 (97%) 1 (3%) 30 

AZ 0:11:2068 St. 4 25 (100%) 26 

AZ 0:11:2030 St. 2 5 (100%) 5 

AZ D:7:216 St. 1 60 (92%) 4 (6%) 1 (2%) 65 

AZ 0:11:18 Kiva 3 2 (29%) 3 (43%) 2 (29%) 7 

AZ 0:7:234 St. 2 5 (31%) 8 (50%) 1 (6%) 2 (13%) 16 

AZ 0:7:11 PHI 38 (40%) 39 (41%) 11 (12%) 3 (3%) 4 (4%) 95 

AZ 0:7:60 1 (9%) 3 (27%) 1 (9%) 6 (55%) 11 

AZ 0:11:3 Kiva 1 2(9%) 2 (9%) 17 (77%) 1 (5%) 22 

AZ 0:11:425 81. 1 2 (22%) 6 (67%) 1 (11%) 9 

AZ 0:7:2092 S1. 4 9 (69%) 1 (8%) 3 (23%) 13 

AZ 0:11:2051 St. 5 3 (43%) 1 (6%) 3 (43%) 7 

w --...l 



Table 41.--Continued. 

Tusayan Gray Ware 

Lino Kana-a Coconino Medicine Tusayan Moenkopi 
Assemblage Gray Gray Gray Gray Corrugated Corrugated Total 

AZ 0:11:113 PHI 21 (100%) 21 

AZ 0:11:2023 St. 1 25 (100%) 25 

AZ 0:11:2025 St. 1 47 (100%) 47 

AZ 0:11:2027 St. 2 54 (89%) 7 (11%) 61 

AZ 0:11:2068 St. 4 33 (92%) 3 (8%) 36 

AZ 0:11:2030 S1. 2 62 (95%) 3 (5%) 65 

AZ 0:7:216 S1. 1 74 (54%) 59 (43%) 5 (4%) 138 

AZ 0:11:18 Kiva 3 2 (13%) 11 (73%) 2 (14%) 15 

AZ 0:7:234 St. 2 5 (9%) 45 (78%) 8 (14%) 58 

AZ 0:7:11 PHI 8 (9%) 81 (88%) 3 (3%) 92 

AZ 0:7:60 10 (17%) 8 (13%) 2 (3%) 39 (65%) 1 (2%) 60 

AZ 0:11:3 Kiva 1 11 (27%) 30 (73%) 41 

AZ 0:11:425 S1. 1 5 (8%) 56 (92%) 64 

AZ 0:7:2092 St. 4 35 (100%) 35 

AZ 0:11:2051 St. 5 47 (100%) 47 

w .... 
00 
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Figure 39. Graphic representation of the final ceramic tally in northern Black Mesa 
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TUSAYAN GRAY WARE 

AZ 0:11:2051 ST.5 

AZ 0:7:2092 ST.4 

AZ 0:11:425 ST.1 

AZ 0:11:3 KIVA 1 

AZ 0:7:60 

AZ 0:7:11 PH1 

AZ 0:7:234 ST.2 

AZ 0:11:18 KIVA3 

AZ 0:7:216 ST.1 

AZ 0:11:2030 ST. 2 

AZ 0:11:2068 ST.4 

AZ 0:11:2027 51:2 

AZ 0:11:2025 ST.l 

AZ 0:11 :2023 ST.1 

AI 0:11:113 PH1 

Figure 39. -- (Continued). 
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Figure 40. Frequency curve of each type in northern Black Mesa. - a: Average 
of AZ D:ll:2023 St 1 and AZ D:ll:2025 St 1, h. Average of AZ D:ll:2027 St 2, AZ 
D;11:2068 St 4, and AZ D:ll:2030 St 2. Values in 1027 are averaged of AZ D:ll:18 
Kiva 3 and AZ D:7:234 St. 2. 



Table 42. Time ranges of types in northern Black Mesa 

Type 

Tusayan White Ware 

Kana-a 
Wepo 
Black Mesa 
Sosi 
Dogoszhi 
Flagstaff A 
Aagstaff B 

Tusayan Gray Ware 

Lino Gray 
Kana-a Gray 
Coconino Gray 
Medicine Gray 
Tusayan Corrugated 
Moenkopi Corrugated 

Date of the 
Earliest 
Assemblage 
(AD.) 

854 
864 

1015 
1040 
1027 
1092 
1138 

854 
864 

1040 
1040 
1015 
1060 

Date of the 
Latest 
Assemblage 
(AD.) 

1060 
1060 
1125 
1092 
1146 
1146 
1146 

1040 
1060 
1079 
1075 
1125 
1146 

Time Range (AD.) 

Before 854 to 1065 
Before 864 to 1090 
1015 to between 1125 and 1138 
1040 to between 1092 and 1125 
Between 1015 and 1027 to after 1146 
1070 to after 1146 
1130 to after 1146 

Before 854 to between 1040 and 1060 
864 to 1065 
1035 to 1079 
1040 to 1075 
1010 to 1135 
1060 to after 1146 

322 



323 

suited to a unimodal frequency shift, a specific beginning or ending date of a type was not 

given; it was simply indicated as (a) before or after a date of the earliest or latest 

assemblage or (b) between a date of the earliest or latest assemblage and a date of the 

nearest assemblage that lacks a type. 

In Wepo Black-on-white, the beginning date could not be determined because 

(1) there was a very long period of small-scale manufacture of the type before the rapid 

increase started and (2) sample sizes of assemblages before the earliest assemblage in 

which the type is present are so small (N = 23 and 32, respectively) that low frequency 

types are unlikely to be represented. In Wepo Black-on-white and Kana-a Gray, the 

beginning dates of the rapid increase of the types were inferred in accordance with the 

gradient of a frequency curve between 1015 (AZ D:7:216 St. 1) and 1027 (AZ D:11:18 

Kiva 3 and AZ D:7:234 St. 2) because (1) assemblages between 882 and 1015 are absent 

and (2) it is unrealistic to assume that the rapid increase of these types happened to have 

started in 1015. 

Although there are small reversals in frequency curves of some types, the pattern 

of frequency shift of each type is basically unimodal except for Black Mesa Black-on

white. In Black Mesa Black-on-white, there are two peaks in AZ D:7:216 St. 1 (1015) 

and AZ D:11:425 St. 1 (1125) and a dip in AZ D:7:6O (1060) in the frequency shift. As 

noted, however, the dip (the absence of the type) in AZ D:7:6O is possibly a composite 

result of the low identifiability of this type in sherds and a small sample size of white ware 

in this assemblage. The bimodality in the frequency curve is, therefore, unlikely to be 

true. The shape of the frequency curve cannot, however, be precisely known because 

sample sizes of the white ware in most assemblages are not so large. 



Temporal Overlap in the Manufacture 
of Successive Styles 
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The assumption of no temporal overlap in the manufacture of successive styles 

is based on the hypothetical scheme that an old style is one by one replaced by a new 

style (except for the case that a new style branched off from a stem of a stylistic 

continuum). Such a simple scheme, however, usually does not hold in stylistic change of 

Tusayan White and Gray Wares (Figure 40). For instance, the decrease of Lino Gray was 

apparently correlated with the increase of Kana-a Gray. However, Lino Gray did not 

disappear as Kana-a Gray reached the peak. The disappearance of Lino Gray took place 

after Kana-a Gray began to decrease after it reached the peak. On the other hand, the 

decrease of Kana-a Gray was apparently correlated with the increase of Tusayan 

Corrugated. However, Tusayan Corrugated appeared before Kana-a Gray began to 

decrease. The only case that the simple scheme of style replacement was applicable is the 

Tusayan Corrugated-Moenkopi Corrugated transition. 

Although the simple scheme of style replacement was usually not applicable, 

there certainly was a process that the decrease of a style was largely correlated with the 

increase of another style. Pairs of styles to which such a relationship was applicable were 

regarded as successive styles. Note that successive styles are not necessarily successively 

appeared styles. Table 43 shows lengths of overlapping periods of the successive types 

(styles). Lengths of the periods vary from more than 16 years to more than 201 years. 

The overlapping periods between some successive types included not only a 

period of frequency shift but also a period of stasis in type frequencies. A long stasis at 

low percentage manufacture of a type before a rapid increase is observable in Wepo 

Black-an-white (more than 140 years) and Kana-a Gray (about 120 years). Although it 
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Table 43. Lengths of overlapping periods of successive types in Black Mesa 

Successive Types 

Tusayan White Ware 

Kana-a--Wepo 
Kana-a--Dogoszhi 
Wepo--Dogoszhi 
Dogoszhi--Flagstaff B 

Tusayan Gray Ware 

Lino Gray--Kana-a Gray 
Kana-a Gray--Tusayan Currugated 
Tusayan Corrugated--Moenkopi Corrugated 

Length of Overlapping Period 
(years) 

> 201 
38 to 50 
63 to 75 

> 16 

176 to 196 
55 
75 

was not followed by a rapid increase of frequency, a long stasis at low percentage 

manufacture of a style is also observable in the same period in a variant of the gray ware 

not included in conventional pottery types. 

In assemblages between 877 and 1015, gray ware seed jars having a nonindented 

band around the rim are present in small percentages (Table 44, Figure 41). Stylistically, 

this variant is a seed jar version of Kana-a Gray. At least in northern Black Mesa, the 

style appeared simultaneously or only slightly later than the appearance of Kana-a Gray 

and was manufactured as a minor component of gray ware seed jar assemblages for at 

least 138 years. In this period , the majority of gray ware seed jars had no surface 

manipulation at all, i.e., Lino Gray seed jars. Although ceramic data between 882 and 
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Table 44. Frequency of gray ware seed jar having a rim band and not having 
a rim band (Lino Gray) in northern Black Mesa 

Assemblage 

AZ D:ll:113 PH1 

AZ D:11:2023 St. 1 

AZ D:11:2025 St. 1 

AZ D:11:2027 St. 2 

AZ D:11:2068 St. 4 

AZ D:11:2030 St. 2 

AZ D:7:216 St. 1 

AZ D:11:18 Kiva 3 

AZ D:7:234 St. 2 

AZ D:7:11 PHI 

Date 
(AD.) 

854 

862 

864 

877 

878 

877-882 

1015 

1027 

1027 

1040 

Seed Jar Having 
a Rim Band 

1 (5%) 

2 (29%) 

5 (24%) 

Seed Jar Not Having 
a Rim Band 

4 (100%) 

6 (100%) 

11 (100%) 

20 ( 95%) 

5 ( 71%) 

10 (100%) 

16 ( 76%) 

1 (100%) 



327 -

1 
3 

4 5 
6 

7 

8 
o Scm 
L' -J,.--iL---'--___ ..,.I1 

Figure 41. Gray ware seed jar having a rim band. -- 1: AZ D:l1:2027 St. 2. 2 
and 3: AZ D:ll:2068 St. 4. 4 to 8: AZ D:7:216 St. 1. 9: Imaginary reconstruction. 
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1015 are lacking, it is unlikely that the style became predominant sometime in this period 

because the style has not been reported thus far and the style has not been isolated as 

a separate type or a variety of Lino Gray (if the style once became predominant, it should 

have been reported and/or established as a separate type or a variety). It is probable that 

the style eventually disappeared without becoming predominant in gray ware seed jar 

assemblages. Be that as it may, in terms of these instances a long period of low 

percentage manufacture of a style was by no reason unusual or exceptional. 

As already discussed in Chapter 4, the average occupation span of habitation sites 

in northern Black Mesa was about 3 years. It is apparent, then, that median use-lives of 

vessels that are profusely present in each site were much shorter than 3 years; probably 

less than a year. In terms of such short use-lives of vessels, the overlapping periods of 

the above types cannot be interpreted as a result of heirloom curation. This is also 

apparent, for instance, in the observation that the percentage of Kana-a Gray increased 

after Tusayan Corrugated appeared, although the former type was eventually replaced by 

the latter type. 

Temporal overlap in the manufacture of successive styles in a site can be a result 

either of the coresidence of different individuals who made only an earlier style and who 

made only a later style in a site or of the parallel manufacture of both earlier and later 

styles by each individual. In northern Black Mesa, the number of residents in a habitation 

site was generally very small, i.e., possibly 7 to 10 persons as discussed in Chapter 4. It 

is highly likely, then, that the number of potters residing in each site was usually five 

persons or less (assuming that pottery was made only by male or female). If the number 

of potters in a site was so small, it becomes difficult to interpret a small percentage of a 
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type present in a site as an outcome of the presence of the small percentage of potters 

residing in the site who made only the type. Rather, it should be interpreted as a result 

of the continuous adoption of new types by each potter residing in the site. 

If qualitative and quantitative changes of style were induced by certain 

sociocultural change, the stagnation of type percentages before 1000 should be 

interpreted as an outcome of few sociocultural changes that are relevant to ceramic 

changes in the period. On the other hand, frequent changes in pottery style and its per

centage after 1000 should be understood as a result of frequent changes in certain socio

cultural parameters in the period. As discussed in Chapter 4, the regional population 

increased between 1000 and 1100 and decreased thereafter in northern Black Mesa. It 

is highly likely that changes in sociocultural milieu were caused by this population growth 

and subsequent decline. The increase of a type after a long stasis of low percentage 

manufacture as observed in Wepo Black-on-white and Kana-a Gray cannot be explained 

unless occurrences of changes in ideologies or aesthetics in response to certain 

sociocultural changes are considered. It is known that population growth and decline also 

occurred concurrently (if not perfectly simultaneously) in other areas of the northern 

Southwest in which the same styles of pottery as dealt here were distributed (S. Plog 

1986e:224-225). 

In most cases, no more than change in ideologies or aesthetics concomitant with 

certain sociocultural change can be provided as the reason that a particular style started 

to increase in a particular year. However, in some cases the increase of a particular style 

in a particular year can be explained more specifically than change in ideologies or aes-

thetics. Thus, in Wepo Black-on-white the increase of its percentage started simultane

ously with the increase of Black Mesa Black-on-white. As noted, the increase of Wepo 
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Black-on-white was also correlated with the decrease of Kana-a Black-on-white. The 

major difference between Kana-a and Wepo Black-on-whites is the thickness of primary 

lines; 0.5 to 1.9 mm in Kana-a Black-on-white and 2.0 to 3.9 mm in Wepo Black-on-white. 

Because Black Mesa Black-on-white is characterized by wide lines (~ 4.0 mm), the 

increase of Wepo Black-on-white can be understood as the increase of a wider line 

variant within an existing style that occurred concurrently with the increase of an even 

wider line variant, i.e., Black Mesa Black-on-white (Table 45). Note that the occurrence 

of specimens having primary lines between 3.0 and 5.0 mm is very rare, i.e., there was a 

gap in primary line width between Wepo and Black Mesa Black-on-whites. It is probable 

that there was a process in stylistic behavior that when a new style becomes popular, a 

variant of an existing style more similar to the new style increases and that less similar 

decreases under the decreasing process of the existing style at large. Although the peak 

frequency of Black Mesa Black-on-white is small due to the low identifiability of the type 

in sherds, the type might have been much more popular in its peak. 

The presence of such a process is further supported by the observation of the 

increase and decrease of a certain stylistic variant within Kana-a Gray. Between 880 and 

1040, the average width of neckbands in Kana-a Gray was relatively wide, ca. 10.0 mm. 

However, soon after 1040, it became narrower to ca 7.0 mm. This narrowing of average 

band width was achieved by the decrease of wide banded specimens and the increase of 

narrow banded specimens, Le., range of band width did not change significantly before 

and after 1040. Narrow bands are characteristic of Tusayan (and Moenkopi) Corrugated, 

while typical narrow bands of Kana-a Gray (ca. 7.0 mm) are still slightly wider than typical 

band width of contemporaneous Tusayan Corrugated (5.0 to 6.0 m) as similar to the gap 

in primary line width between Wepo and Black Mesa Black-on-whites. The increase of 



Table 45. Primary line width of Kana-a, Wepo, and Black Mesa Black-on-whites in northern Black Mesa 

Primary Line Width (mm) 

Kana-a Wepo Black Mesa 

Assemblage 0.5-0.9 1.0-1.4 1.5-1.9 2.0-2.4 2.5-2.9 3.0-3.4 3.5-3.9 4.0-4.4 4.5-4.9 ~ 5.0 

AZ 0:11:113 PHI 4(57%) 1(14%) 1(14%) 1(14%) 

AZ 0:11:2023 St. 1 2(17%) 6(50%) 4(33%) 

AZ 0:11:2025 St. 1 11(28%) 18(46%) 5(13%) 1(3%) 2(5%) 1(3%) 

AZ 0:11:2027 St. 2 11(38%) 18(60%) 1(3%) 

AZ 0:11:2068 St. 4 5(19%) 14(54%) 7(29%) 

AZ 0:11:2030 St. 2 2(40%) 2(40%) 1(20%) 

AZ 0:7:216 St. 1 7(11%) 36(55%) 17(26%) 3(5%) 1(2%) 1(2%) 

AZ 0:11:18 Kiva 3 1(14%) 1(14%) 2(29%) 1(14%) 2(29%) 

AZ 0:7:234 S1. 2 2(14%) 2(14%) 1(7%) 5(36%) 2(14%) 1(7%) 1(7%) 

AZ 0:7:11 PHI 3(3%) 23(26%) 12(14%) 24(27%) 9(10%) 4(5%) 2(2%) 1(1%) 111%) 9(10%) 

AZ 0:7:60 1(25%) 2(50%) 1(25%) 

Thtal 

7 

12 

38 

30 

26 

5 

65 

7 

14 

88 

4 

Vol 
Vol 
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narrow banded specimens in Kana-a Gray after 1040 was concurrent with the rapid 

increase of Tusayan Corrugated (Table 46). 

In Tusayan and Moenkopi Corrugated, the average band width also became 

narrower after 1125. The narrowing of band width in these types was caused by the 

decrease of wide banded specimens and the increase of narrow banded specimens without 

significant changes in range of band width as similar to the case of Kana-a Gray (Table 

46). However, the narrowing of average band width observed in Tusayan and Moenkopi 

Corrugated was possibly caused by a process totally different from the one noted above. 

In Tusayan and Moenkopi Corrugated, mean band width of a vessel is related to the size 

(height) of a vessel; while large vessels (~20 cm high) usually have relatively large mean 

band widths (~ 4 mm), small vessels « 20 cm high) have varying mean band widths 

including wider and narrower than 4 mm (Figure 42). It is reported that the median 

volume of "utility vessels" to which Tusayan and Moenkopi Corrugated belong significantly 

reduced after around 1100 in northern Black Mesa (M. Smith 1988). It is possibly 

because of this reduction of vessel size that brought about the increase of narrow banded 

specimens and the decrease of wide banded specimens in Tusayan and Moenkopi Corru

gated after 1125. The reduction of sizes of these vessels is likely to have been related to 

the decrease in the average number of residents in habitation sites as shown in Chapter 

4. 

Other than Tusayan White and Gray wares, the presence of substantial overlap 

between successive styles was purported in six design styles of White Mountain Redware 

in east-central Arizona and west-central New Mexico from the eleventh to fourteenth 

centuries (Graves 1984). In this case, the presence of temporal overlap was indicated in 

occurrence seriation of assemblages; there are many assemblages that include more than 



Table 46. Mean and range of average band width of Kana-a Gray, Tusayan Corrugated, and Moenkopi 
Corrugated in northern Black Mesa. -- Because there are some specimens whose band width cannot be measured, the 
number of specimens of types in some assemblages is smaller than that shown in Table 41. Unit: mm. 

Kana-a Gray Tusayan Corrugated Moenkepi Corrugated 

Assemblage N. Mean Range N. IMeanRange N. Mean Range 

AZ D:ll:2027 St. 2 5 9.7 6.5-14.5 

AZ D:l1:2068 St. 4 3 10.3 9.7-11.2 

AZ D:11:2030 St. 2 3 11.8 10.3-12.6 

AZ D:7:216 St. 1 54 10.9 4.4-16.4 5 5.7 4.8-7.4 

AZ D:ll:18 Kiva 3 11 9.6 6.8-14.5 2 6.3 5.7-6.8 

AZ D:7:234 St. 2 43 9.9 5.8-16.7 8 5.2 4.5-6.4 

AZ D:7:11 PHI 75 10.3 6.8-15.8 

AZ D:7:60 10 7.3 5.0-12.4 39 5.8 4.0-7.7 1 9.6 

AZ D:11:13 Kiva 1 10 5.0 3.9-6.0 30 6.1 4.1-9.1 

AZ D:ll:425 St. 1 5 5.2 4.4-5.7 59 5.5 4.0-9.3 

AZ D:7:2092 St. 4 3 4.1 3.6-4.7 35 4.6 3.4-6.2 

AZ D:11:2051 St. 5 44 4.9 3.3-7.6 
w 
VJ 
w 
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Figure 42. The relationship between height and mean band width of Tusayan and 
Moenkopi Corrugated in northern Black Mesa. - Measurements were made for 
reconstructible vessels deposited in the Center for Archaeological Investigations, Southern 
lllinois University at Carbondale. 
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one design style. Assemblages employed in this seriation are, however, composed of 

whole vessels recovered from multiroom pueblos that were often occupied for more than 

one hundred years. Hence, the absolute contemporaneity of vessels in an assemblage is 

not solid. Also, absolute dates of assemblages are unknown or could be merely bracketed 

in large time ranges, usually more than 50 years. As a result, the presence of substantial 

temporarl overlap in the manufacture of successive design styles was not strongly 

substantiated in this case. 

In contrast to the present observation that substantial temporal overlap in the 

manufacture of successive styles was the norm, Montgomery and Reid (1990) recently 

reported that the replacement of Cibola White Ware bowls by Roosevelt Redware bowls 

in east-central Arizona in the late thirteenth century was completed fairly rapidly, i.e., 

within a couple of years. The argument is based on a large difference in the percentage 

of Roosevelt Redware between surface sherds and floor vessels in the Chodistaas Pueblo; 

only 3.9% of the surface sherds that were deposited between 1263 and around 1290 are 

Roosevelt Redware, while 65.4% of the floor vessels that were deposited around 1290 are 

this ware. It should be noted that the replacement of pottery styles in this case was 

concurrent with a replacement of wares, i.e., a change in pottery style occurred simul

taneoulsy with changes in pottery making techniques. It is highly likely that these 

technostylistic changes were caused by a change in the production mode of pottery, i.e., 

a transition from the household mode of pottery production to the importation of exotic 

pottery or the opposite, or by a change in sources of imported pottery. Therefore, the 

observation is not relevant to the issue of temporal overlap in the manufacture of 

successive styles among the same group of potters. Rather than as an example of rapid 
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replacement of successive styles, the case should have been presented as clear evidence 

that use-lives of prehistoric vessels (serving bowls) were extremely short. 

As mentioned in Chapter 1, the assumption of no temporal overlap in the 

manufacture of successive styles originated in observations of occurrence seriation (the 

find combination chronology) of the Scandinavian Metal Age. In the seriation, there 

were many pure finds that do not encase earlier and later styles in a stylistic continuum. 

It should be noted, however, that in occurrence seriation the presence of pure finds 

cannot be accepted as strong evidence of the presence of time periods in which earlier 

and later styles were absent because sample sizes of assemblages in occurrence seriation 

are usually not large; the major reason that occurrence seriation, not frequency seriation, 

is conducted is that the number of items encased in finds is so small that reliable 

quantitative comparisons of finds are not feasible. 

As noted, Montelius interpreted the coexistence of successive styles in a find in 

his Bronze Age chronology as a consequence of heirloom curation of earlier styles. 

Because use-lives of some durable and/or precious artifacts can be very long (D. Wilson 

1959:119; Kristiansen 1978:79-82, n.d.:158-166), the coexistence of successive styles of 

some artifacts in some finds might have been actually a result of heirloom curation. 

However, it is questionable if the same possibility is applicable to other artifacts, especially 

those not equally durable and/or precious. In terms of observations in the present study 

and other ethnographic settings, median use-lives of preindustrial vessels are usually very 

short, often less than an year (DeBoer 1974:338). If so, it is a very small possibility that 

assemblages in hand happen to fall in an overlapping period of successive styles due to 

the use of an earlier style. As far as preindustrial ceramics are concerned, there is no 

problem to assume that the coexistence of successive styles in a deposit is always a result 
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of their simultaneous manufacture unless there is a possibility of depositional or 

postdepositional mixture. 

In his Swedish Battleaxe Culture chronology, MaImer (1962:106-107) argued that 

the presence-absence of temporal overlap in the manufacture of successive styles is 

determined by the magnitude of stylistic differences between successive styles; temporal 

overlap is absent if the difference between successive styles is large, while it is present if 

the difference is small. This argument is based on the observation of the absence of 

mixed finds that encase specimens of successive ceramic groups whose stylistic contents 

are very different, i.e., Groups Band F, in Schonen-Blekinge area. However, the absence 

of the mixed finds in this case is more likely to be a result simply of sampling error than 

real; the number of finds that encase more than one vessel is only three in each ceramic 

group (MaImer 1962:106). There is no convincing reason at all that the magnitude of a 

stylistic difference exerts influences on the presence-absence of temporal overlap between 

successive styles. 

As a determinant of the presence-absence of temporal overlap in the manufac

ture of successive styles, whether a production of artifacts is designed to meet individual 

demands is certainly essential. In home made or custom made artifacts, earlier styles can 

be naturally made together with the latest styles if there is demand for earlier styles. 

However, in mass-produced andlor "state of the art"-oriented artifacts, the parallel 

manufacture of earlier and the latest styles is technically and tactically inhibited. It is, 

therefore, apparently inappropriate to cite no temporal overlap in the manufacture of 

successive styles observed in modern commercial products, e.g., automobiles, clothing 

items, and thereby legitimize the applicability of the assumption to stylistic change in 

preindustrial handicrafts. 
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Continuity in Stylistic Change 

As noted, the regional population in northern Black Mesa increased between 

1000 and 1100. As a cause of this population growth, the influx of some people from 

other areas is conceivable. It is unlikely, however, that the original inhabitants were 

totally eradicated or replaced by immigrants because (1) a regional micro tradition in 

construction techniques of stmctures persisted in the same part of northern Black Mesa 

from before 1000 to after 1100 as mentioned in Chapter 4 and (2) there was little change 

in many aspects of material and nonmaterial culture from 850 to 1150. Also, it should be 

noted that pottery styles as isolated in conventional types dealt here are distributed not 

only in northern Black Mesa but also in wider areas in the northern Southwest; the 

replacement of inhabitants in the northern Southwest at large is inconceivable. Hence, 

continuous stylistic change should be applicable to both white and gray wares, if the 

assumption that stylistic change in a continuous population is continuous is valid. 

As mentioned in Chapter 1, continuous stylistic change implies (1) overlaps of 

attributes between successively appeared styles, i.e., Style I: A + B + C + D + E, Style 

II: B + C + D + E + F, Style ill: C + D + E + F + G, Style IV: D + E + F + G 

+ H, or (2) minor and progressive change in attribute states in successively appeared 

styles, i.e., Style I: A + Bl + C + D + E1, Style II: A + B2 + C + D + Ez, Style ill: 

A + B3 + C + D + ~, Style IV: A + B4 + C + D + E4. Note that in the second 

criterion whether a change in an attribute state is small or large is determined by 

subjective judgment. In the white ware, because most of the specimens are so small that 

overall design structure cannot be precisely known, the continuity only in design elements 

is evaluated here. In the gray ware, on the other hand, the continuity in surface 

manipulation and the position on which it is executed on a vessel is examined, because 
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these characteristics can be precisely known, in spite of small sizes of most of the gray 

ware specimens. 

In the white ware, main design elements of successively appeared types can be 

schematically represented as follows; (1) Kana-a Black-on-white : Al + Bl, Al + Cor 

Al + B + C, and/or Wepo Black-on-white : A2 + B, A2 + C or A2 + B + C, (2) Black 

Mesa Black-on-white : A3 + Cor A3 + B + C, (3) Dogoszhi Black-on-White : D, (4) 

Sosi Black-on-white : A3 + B, (5) Flagstaff Black-on-white Style A : ~ + E or A3 + E, 

(6) Flagstaff Black-on-white Style B : ~ + For A3 + F, where Al is fine lines, A2 is 

medium lines, A3 is wide lines, B is solid areas (except for opposed thunderbolt motifs), 

C is pendant dots or ticks, D is parallel and oblique line hatchures, E is opposed 

thunderbolt motif of solid triangles, and F is cross line hatchures. 

If the second criterion of continuous stylistic change is applicable, Kana-a Black

on-white might have appeared before the beginning of Wepo Black-on-white. Whether 

this was the case is, however, indeterminate because the beginning dates of these two 

types are outside the time range of the present study. In terms of no gap in width of 

primary lines between these two types (Table 45), however, there is a possibility that both 

two types simultaneously appeared simply as contemporaneous variants of primary line 

width in the same stylistic configuration. 

In light of main design elements, Dogoszhi Black-on-white appears to be 

discontinuous because there is no common design elements or no minute change in 

common design elements to those of the preceding type, i.e., Black Mesa Black-on-white. 

If all design elements observable in a vessel are taken into consideration, however, it is 

not discontinuous. Within Dogoszhi Black-an-white, there were two varieties, the one 

having only hatchures and the other having many hatchures and some other design 
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elements. In AZ D:7:234 St.2 (1027) in which the earliest Dogoszhi Black-on-white is 

present, one of the specimens of the type has some wide lines in addition to hatchures 

(Figure 43). Wide lines were prevalent in Black Mesa Black-on-white. 

If the first criterion of continuous stylistic change is applicable, the variety of 

Dogoszhi Black-on-white having some wide lines should have appeared before the 

appearance of the other variety composed only of hatchures. It is, however, not known 

whether this was the case because the other specimen of Dogoszhi Black-on-white in AZ 

D:7:234 St.2 is too small to speculate its entire design. With regard to the origin of 

parallel and oblique line hatchures, this design element is likely to have been adopted 

from San Juan Red Ware or Tsegi Orange Ware. However, because precise time ranges 

of types in the wares are unknown, the issue cannot be resolved here. 

In accordance with given dates of each type, Sosi Black-on-white appeared later 

than Black Mesa Black-on-white. In terms of the first criterion of continuous stylistic 

change, however, these two types should have appeared simultaneously because (1) Sosi 

Black-on-white can be understood as a product of minor change (widening) in primary 

line width of Wepo Black-on-white having no pendant dots and (2) Black Mesa Black-on

white can be regarded as a product of the same minor change in primary line width of 

Wepo Black-on-white having pendant dots. Due to the low identifiability of Sosi Black

on-white in sherds and small sample sizes of most white ware assemblages, the beginning 

date of Sosi Black-on-white given here is not solid. Hence, there is a possibility that Sosi 

Black-on-white appeared earlier than the date given here and simultaneously with Black 

Mesa Black-on-white. 
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Figure 43. Dogoszhi Black-on-white having wide lines in AZ D:7:234 5t. 2. -
The sherds belong to the same vessel. 
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In Flagstaff Black-on-white Style A, there were possibly two varieties, i.e., the one 

having medium lines and the other having wide lines. Although the earliest specimen of 

the style in AZ D:ll:3 Kiva 1 (1092) is the former variety, it is not certain if the former 

variety appeared earlier than the latter because the number of the style present in this 

assemblage is only one. IT (1) the variety having wide lines appeared earlier than the one 

having medium lines and (2) the opposed thunderbolt motifs in this type is interpreted 

as a developed form of a series of solid triangles that are often observable in Black Mesa 

and Sosi Black-on-whites, the appearance of Flagstaff Black-on-white Style A can be 

understood as an outcome of continuous stylistic change. The style having medium lines 

can be also interpreted as a consequence of the beginning of a process of thinning 

primary lines after thickening the lines reached a technological limit. IT these interpreta

tions are adopted, Dogoszhi Black-on-white needs to be regarded as an offshoot from a 

stem of a stylistic continuum. 

The origin of cross line hatchure of Flagstaff Black-on-white Style B is not 

certain. Nevertheless, it is possible to interpret it to be a developed from of parallel and 

oblique line hatchures in Dogoszhi Black-on-white. IT so interpreted, the appearance of 

the style after the appearances of Dogoszhi Black-on-white and Flagstaff B1ack-on-white 

Style A is congruent with the first criterion of continuous stylistic change. 

Thus as far as conventional pottery types are concerned, the assumption of 

continuous stylistic change in a continuous population appears to be applicable in the 

white ware. There were, however, many styles that deviate from definitions of 

conventional types. If these deviated styles are taken into consideration, the assumption 

becomes inapplicable. For instance, in AZ D:ll:18 Kiva 3 (1027) and AZ D:7:11 PH1 

(1040), there are two specimens of an intermediate style, which has many fine lines 
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(characteristic of Kana-a Black-on-white) and many wide lines (characteristic of Black 

Mesa and Sosi Black-on-whites) (Figure 44). Some type unspecifiable small sherds in AZ 

D:7:216 St. 1 (1015), AZ D:ll:18 Kiva 3 (1027), and AZ D:7:234 St. 2 (1027) may also 

be parts of the intermediate style (Figure 44). In AZ D:ll:2027 St. 2 (877), there are 

also two small sherds that have both fine lines and wide lines. These sherds are, however, 

possibly parts of Kana-a Black-on-white having many fine lines and some wide lines that 

are present in AZ D:ll:2027 St. 2 and AZ D:ll:2068 St. 4 (878) (Figure 45). It is highly 

likely that the intermediate style having many fine lines and many wide lines appeared 

simultaneously with or later than Black Mesa and Sosi Black-on-whites rather than 

between Kana-a Black-on-white and Black Mesa and Sosi Black-on-whites. 

In AZ D:7:60 (1060), there is a specimen of the other intermediate style that has 

many medium lines (characteristic of Wepo Black-on-white) and many wide lines 

(characteristic of Black Mesa and Sosi Black-on-whites) (Figure 46). Some type 

unspecifiable small sherds in AZ D:7:234 St. 2 (1027), AZ D:7:11 PH1 (1040), and AZ 

D:7:60 may also be parts of the intermediate style (Figure 46). It is highly likely that this 

intermediate style appeared later than Black Mesa and Sosi Black-on-whites rather than 

between Wepo Black-on-white and Black Mesa and Sosi Black-on-whites. 

In AZ D:ll:18 Kiva 3 (1027) and AZ D:7:11 PH1 (1040), on the other hand, 

there are two specimens of another intermediate style that has many fine lines 

(characteristic of Kana-a Black-on-white) and stepped elements (characteristic of Sosi 

Black-on-white) (Figures 47 and 48). Two type unspecifiable small sherds in the same 

assemblages may also be parts of this intermediate style (Figures 47 and 48). If the 

appearance of Sosi Black-on-white was simultaneous with that of Black Mesa Black-on-
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Figure 44. Specimens of the intermediate style having many fine lines and many 
wide lines and type unspecifiable specimens that may be the s'ame style. -- 1: AZ D:7:216 
St. 1 (type unspecifiable), 2: AZ D:ll:18 Kiva 3 (intermediate style), 3 to 5: AZ D:ll:18 
Kiva 3 (type unspecifiable), 6: AZ D:7:234 St. 2 (type unspecfiable), 7: AZ D:7:ll PHI 
(type unspecifiable), 8: AZ D:7:11 PHI (intermediate style). 
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Figure 45. Kana-a Black-an-white having some wide lines. -- 1 and 4: AZ 
D:ll:2068 St. 4, 2 and 3: AZ D:1l:2027 St. 2, UN: Design unidentifiable. 
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Figure 46. Intermediate style having many medium lines and many wide lines and 
type unspecifiable specimens that may be the same style. -- 1: AZ D:7:60 (intermediate 
style), 2: AZ D:7:60 (type unspecifiable), 3: AZ D:7:234 St. 2 (type unspecifiable), 4 to 
7: AZ D:7:11 PHI (type unspecifiable). 
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Figure 47. Specimens having tine lines and stepped elements in AZ D:ll:18 Kiva 
3. -- 1: Intermediate style. 2: Type unspecifiable, UN: Design unidentifiable. 
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Figure 48. Specimens having fine lines and stepped elements in AZ D:7:11 
PH!. -- 1: Intermediate style, 2: Type unspecifiable. 
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white, it becomes that the intermediate style appeared after Sosi Black-on-white rather 

than between Kana-a and Sosi Black-on-whites. 

In the gray ware, surface manipulation of successively appeared types can be 

schematically represented as follows; (1) Lino Gray: Al, (2) Kana-a Gray : ~ + Bt , (3) 

Tusayan Corrugated: A3 + B3, (4) Coconino Gray: A2 + C (5) Medicine Gray: A2 + 

B3, (6) Moenkopi Corrugated: A3 + B2 or A3 + Bl, where Al is no surface manipulation 

at all, A2 is 50% surface manipulation on the upper body, A3 is nearly 100% surface 

manipulation on the entire body, Bl is nonindented bands, B2 is lightly indented bands, 

B3 is deeply indented bands, and C is parallel and horizontal tooled lines. 

As apparent in the schematic representation, the second criterion of continuous 

stylistic change was not applicable to successively appeared types in the gary ware; change 

in the surface manipulated area was not progressive but oscillatory between Tusayan 

Corrugated and Moenkopi Corrugated because of the appearances of Coconino Gray and 

Medicine Gray. It should be noted that if Coconino Gray and Medicine Gray are 

excluded, stylistic change in gray ware types was perfectly continuous in terms of the 

continuity criteria. 

The continuity criteria are also not applicable, if styles deviated from definitions 

of conventional types are taken into consideration. For instance, as already mentioned, 

there are four specimens of gray ware jars having bands on both upper and lower bodies 

in AZ D:7:216 St. 1 (1015) (Figure 38). Three of these specimens have no indentation 

on the bands, while the remaining one specimen has light indentation on the bands. 

Nonindented bands are characteristic of Kana-a Gray and the presence of bands on upper 

and lower bodies of a jar is characteristic of Tusayan Corrugated. The appearance of this 
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intermediate style was, however, later than that of Kana-a Gray and simultaneous with 

that of Tusayan Corrugated, not between those of Kana-a Gray and Tusayan Corrugated. 

Thus, in the white ware the continuity criteria in the typological method are 

possibly applicable to stylistic change of conventional types, while they are not applicable 

if other styles appeared in the period are taken into consideration. In the gray ware, on 

the other hand, the continuity criteria are not applicable regardless of whether stylistic 

change is of conventional types or other styles appeared in the period. Whereas these 

observations may appear to be inconsistent, they can be consistently understood as 

follows; the continuity criteria are applicable to stylistic change of high frequency styles, 

while they become inapplicable if low frequency styles are taken into account. Note that 

due to the rigorous criteria adopted for type identification in sherds, frequencies of Black 

Mesa and Sosi Black-on-whites and Flagstaff Black-on-white Style A are apparently 

underrepresented here. 

If temporal overlap in the manufacture of successively appeared styles was absent 

as assumed in the typological method, it is inconceivable that a new style was created by 

combining stylistic characteristics of successively appeared styles in a stylistic continuum. 

However, if earlier styles were continuously manufactured after the appearance of a new 

style in each potter, stylistic innovation based on such a process is by no means 

inconceivable (Almgren 1969:1520; Graslund 1974:79). It should be underscored that a 

style created by this process is necessarily intermediate between mother styles, yet 

necessarily appears after the appearances of the mother styles, not between the 

appearances of the mother styles. 

Intermediate styles created by the process usually have low peak frequencies and, 

as a result, they are usually not isolated as separate types in a ceramic typology (at least 
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in the American Southwest). Coconino Gray and Medicine Gray are exceptions that they 

were isolated as separate types despite their low peak frequencies possibly because of 

their relatively high peak frequencies within low frequency styles. In terms of low peak 

frequencies of the intermediate styles, it is likely that intermediate styles created by 

combining characteristics of existing styles cannot usually acquire a greater aesthetic or 

ideological appeal than mother styles. In other words, intermediate styles having low peak 

frequencies are usually not intermediate stages in a continuous stylistic development. 

In addition to the intermediate styles, there are some other low frequency styles 

that apparently or possibly deviate from definitions of conventional types (Figures 49 and 

50), some of which were already mentioned (Figures 31 and 41). Note that all of the 

large specimens (~ 10 cm) of these styles have a design element or a characteristic of 

surface manipulation that is common to the one in an existing style or can be regarded 

as a minor modification of the one in an existing style. It is probable that peak frequency, 

duration and geographic distnbution of these low frequency styles varied. Peak 

frequencies of Coconino Gray and Medicine Gray were, for instance, relatively large in 

comparison with those of other low frequency styles as noted. Distributions of these 

types were also wide (Table 47). With regard to other low frequency styles, on the other 

hand, their distribution areas cannot be delineated because illustrations of sherds and 

reconstructible vessels are, except for some typical specimens of each type, usually not 

presented in excavation and survey reports of Anasazi sites. Nonetheless, it is not 

inconceivable that some of the low frequency styles were made only by a particular potter 

and never duplicated by other potters. As for the duration, low frequency styles were not 

necessarily short-lived as already seen in gray ware seed jars having a rim band. 



Figure 49. Tusayan White Ware specimens deviated from definitions of 
conventional types. -- 1 to 5: AZ D:7:11 PH1, 6 to 8: AZ D:11:425 St. 1,9 to 11: AZ 
D:7:2092 St. 4, 12: AZ D:11:2051 St. 5. 
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Figure 50. Tusayan Gray Ware specimens deviated from definitions of 
conventional types. -- 1: A lower body sherd having wavy bands (deeply indented) (AZ 
D:7:216 St. 2), 2: An upper body sherd having a composite of wavy and horizontal bands 
(nonindented) (AZ D:7:234 St. 2), 3: An upper-to-Iower body specimen having wavy 
tooled lines (AZ D:7:11 PH1), 4: An upper-to-Iower body specimen having a composite 
of wavy and horizontal bands (nonindented) (AZ D:7:11 PH1), 5: A base sherd whose 
indented bands are mostly obliterated (AZ D:7:60), 6: A base sherd having very deep 
grooves and lightly indented bands (AZ D:ll:425 St. 1). 7: A specimen having light 
identation near the rim (indentation was executed after junctures of bands were 
obliterated) and lightly indented and nonindented bands in other parts (AZ D:11:425 St. 
1), 8: A lower body sherd having lightly indented bands and incised lines over the bands 
(AZ D:ll:2051 St. 5), 9: An upper body sherd having a juncture line between bands 
(AZ D:ll:2051 St. 5). 
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Table 47. A list of sites yielded Coconino Gray and/or Medicine Gray 
(excluding the sites dealt in the present study). -- Only sites yielded specimens directly 
observed by the author are presented. +: Present, CR: Ceramic Repository in the 
Museum of Northern Arizona, RVC: Reconstructible vessel collection in the Museum 
of Northern ·Arizona. 

Site 

Arizona C 

NAlO,963 (AZ C:7:19) 
NAll,080 (AZ C:8:27) 

Arizona D 

NA2519 (Kiet Siel) 
NA6706 (AZ D:6:25) 
NAI0,738 (AZ D:6:13) 
NAll,057 (AZ D:9:7) 

Arizona E 

NA9435 (AZ E:14:1) 
NA9600 (AZ E:15:4) 

Arizona H 

NA2460 
NA5150 (AZ H:12:5) 
NAll,354 (AZ H:15:5) 

Arizona 1 

NA691 (AZ 1:7:326) 
NA1600 
NAlO,806 
NAlO,971 (AZ 1:6:1) 

Arizona K 

NAll,355 (AZ K:6: 18) 
NAll,904 (AZ K:6:25) 

Arizona 0 

NA7207 (Persbing Site) 

Coconino 
Gray 

+ 

+ 
+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

Medicine 
Gray 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

Depository 

CR 
CR 

CR 
CR 
CR,RVC 
RVC 

CR 
RVC 

RVC 
CR 
CR 

RVC 
CR,RVC 
CR 
CR 

CR 
CR 

RVC 
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As the reason for the prevalence of continuous stylistic change in continuous 

population, Rands (1961:332) considered that man's conservatism to derive "emotional 

stability from the predictability of behavior provided by cultural patterns" is responsible. 

Rather than postulating man's conservatism, however, the overlap of attributes between 

successively appeared styles can be more convincingly explained by the cognitive 

constraint imposed on makers and/or users of artifacts. According to Martindale 

(1984:351-353), there are two kinds of stylistic innovation in art to which different kinds 

of cognitive processes are relevant; one is stylistic innovation which is achieved by the 

operation of primary process cognition (free-associative and irrational thought) and the 

other by the operation of secondary process cognition (logical and reality-oriented 

thought). 

In order for a stylistic change to be discontinuous in terms of the first criterion 

of continuity, every aspect of an existing style must be altered to be entirely novel. 

Except for very simple styles, such a change becomes possible only when critical and 

rational analyses of existing styles can be achieved. Overlap of one or more characteris

tics between successively appeared styles is, therefore, natural if makers and/or users of 

artifacts are dominated by associative and irrational thinking, which was possibly common 

in preindustrial periods. As cited in Chapter 1, Kidder (1936c:612) mentioned radical 

stylistic changes occurred around the tum of this century in Hopi and Hopi-Tewa pottery 

in Arizona and San lldefonso pottery in New Mexico in spite of the apparent continuity 

of these populations. These changes are, however, exceptional because they were induced 

by requests of a white trader or an archaeologist to duplicate ancient pottery excavated 

from prehistoric Indian sites (Wade and McChesney 1981:455; Marriott 1976:156-157). 
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With regard to the occurrence of minor and progressive change, on the other 

hand, a different reason from the cognitive constraint needs to be considered; it is 

probable that substantial temporal overlap in the manufacture of successively appeared 

styles is a major factor. Needless to say, a new style must have one or more different 

attributes or different attribute states from those of existing styles. If two successively 

appeared styles having different states of an attribute are manufactured in parallel, a new 

style that has a different state of the attributes and can acquire greater aesthetic or 

ideological appeal than that of existing style is naturally and necessarily the one furthered 

the change thus far took place. As a result, the attribute state tends to progressively 

change to a technological limit. 

If there is no temporal overlap in the manufacture of successively appeared styles, 

a new style having the same attribute state as that of a style which appeared immediately 

before the latest style can acquire aesthetic or ideological appeal and, as a result, the 

stylistic change can become oscillatory rather than progressive. In contrast to the 

assumption of the typological method, therefore, temporal overlap in the manufacture of 

successively appeared styles is a prerequisite for the progressive change in attribute states. 

Ironically, however, temporal overlap in the manufacture of successively appeared styles 

also produces intermediate styles by combining characteristics of existing styles and, as a 

result, invalidates the fIrst criterion of continuous stylistic change as already discussed. 

With regard to the applicability of progressive change in attributes, it is essential 

to clearly distinguish progressive change in means of attribute states of styles in an 

assemblage as a whole from progressive change in means and distributions of attribute 

states in successively appeared styles. Means of attribute states of styles in successive 

assemblages can progressively change through time simply because an old style is gradually 
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replaced by a new style. In the well-known study of American and European women's 

evening dress from the seventeenth to the twentieth century, Richardson and Kroeber 

(1940) isolated progressive (and cyclical) changes in length and width of skirt, waist, and 

decolletage (see also Lowe and Lowe 1982). However, because (1) the progressive 

changes in this study were shown only in means of length and width of each part of 

women's dress and (2) distributions of these variables in each time unit were not shown, 

whether progressive changes in attribute states are applicable to this case is unknown. 

The same is true of progressive changes in average heights of English and French 

candlesticks occurred in some periods of the seventeenth and eighteenth centuries 

(Sinclair 1987:44). 

In contrast, mode and range of bore diameter of clay tobacco pipes in the 

seventeenth and eighteenth century Colonial North America progressively shifted through 

time (Harrington 1954:10), while the speed of the change was possibly not precisely 

uniform (Hanson 1971, 1972; Binford 1972 originally 1962; Heighton and Degan 1972). 

According to Deetz (1977:19), the progressive change (narrowing) of bore diameter was 

correlated with progressive elongation of pipestems and the progressive elongation of 

pipestems was correlated with progressive enlargement of pipe bowls. Further, the 

progressive enlargement of pipe bowls was caused by the progressive increase in the 

availability of tobacco, i.e., the progressive change in bore diameter was not a stylistic but 

a functional change. 

In contrast to continuous stylistic change in a continuous population, a 

discontinuity in a stylistic tradition can naturally take place if a population that makes and 

uses artifacts was exterminated, eradicated or absorbed by an incoming population having 

totally different styles in the artifacts. It should be noted, however, that discontinuous 
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stylistic change can be caused by an influx of only a handful of artisans with no 

extermination, eradication or absorption of native populations (Y. Adams 1979). Also, 

invasion or immigration of a new population does not automatically bring about a 

disruption of a native stylistic tradition of pottery (Tschopik 1950; Charlton 1968). 

Time Lags in the Diffusion of Styles 

Time lags in the diffusion of styles are examined (1) within northern Black Mesa 

and (2) between northern Black Mesa and the Flagstaff area. Before examining the issue, 

however, the distinction should be clearly made between contemporaneous variation 

caused by time lags in diffusion due to social isolation and/or geographic distance and that 

caused by variation in generational composition of individuals who produced assemblages. 

As discussed in Chapter 2, collective change in styles and their percentages is generally 

associated with successive appearances of generations producing or using different styles 

or different percentages of styles. If it is so and each provenience unit does not include 

similar percentages of vessels produced by each generation, absolutely contemporaneous 

proveniences should yield different percentages of styles. 

Figure 51 shows percentages of Tusayan White and Gray Ware types in various 

proveniences in habitation sites in northern Black Mesa based on published ceramic tallies 

(note that identification criteria of types in the figure are not necessarily comparable to 

those in the present study). These sites are all primary habitation having the conventional 

community pattern as mentioned in Chapter 4, i.e., absolute contemporaneity of different 

proveniences (rooms and a midden) within a site is secure. Also, in order to eliminate 

variations caused by sampling error, only proveniences having more than one hundred (N 

= 117 to 10,363) type identifiable sherds of each ware were selected; differences in type 
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Figure 51. Percentages of Tusayan White and Gray Ware types in various 
proveniences of habitation sites in northern Black Mesa. - K: Kana-a Black-on-white, 
W: Wepo Black-on-white, B: Black Mesa Black-on-white, S: Sosi Black-on-white, D: 
Dogoszhi Black-on-white, F: Flagstaff Black-on-white, L: Lino Gray, KG: Kana-a Gray, 
C: Coconino Gray, ME: Medicine Gray, H: Honani Tooled, T: Tusayan Corrugated, 
MO: Moenkopi Corrugated, KS: Kiet Siel Gray. After Gumerman and others (1972:78-
79), Neily (1984c:210-211) and Gumerman (1970:56-57). 
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percentages between provenience units are likely to be caused largely by differences in 

generational composition of individuals who produced assemblages. In these assemblages, 

it would be reasonable to assume that percentages of types in a midden represent the 

average percentages of types manufactured by all potters residing in a site. In some 

predominant types, differences in percentages between a midden and other proveniences 

including a kiva in the same site are often more than 10%. 

In order to remove contemporaneous variation caused by the generational factor, 

generational compositions of individuals who produced assemblages need to be made 

more or less identical. Most of assemblages in northern Black Mesa are refuse produced 

by occupants of a kiva. It is, therefore, not unreasonable to assume that these 

assemblages are comparable with respect to generational compositions of individuals who 

produced the assemblages. Also, an assemblage from a trash deposit, i.e., AZ D:7:11 

PHl, and an assemblage of surface collected sherds, i.e., AZ D:7:60, in northern Black 

Mesa can be regarded as comparable to each other because both of these two 

assemblages are likely to be random samples of vessels produced by all potters residing 

in a habitation site. As observed in the above examples, however, the kiva assemblages 

and the trash or surface collection assemblages might not be comparable with regard to 

generational composition of individuals who produced assemblages. The same may be 

true of pithouse and trash assemblages in the Flagstaff area. In the interpretations of 

similarities or differences in ceramic compositions between these assemblages, therefore, 

this possibility should be taken into consideration. 

One way to examine the presence-absence of significant time lags in diffusion is 

to compare percentages of types among absolutely contemporaneous assemblages; if time 

lags in diffusion were present, contemporaneolls assemblages should have different 
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percentages of types (assuming that there is no sampling error and no significant 

difference in generational compositions of individuals producing assemblages). It should 

be noted, however, that such comparisons are meaningful only in periods of frequency 

shift of types. In periods of stasis in frequency composition, the similarity in type 

percentages among contemporaneous assemblages cannot be employed as evidence of no 

time lags in diffusion. 

In northern Black Mesa, certainly or possibly contemporaneous assemblages are 

few; (1) AZ D:ll:2027 St. 2 (877), AZ D:ll:2068 St. 4 (878), and AZ D:ll:2030 St. 1 

(877-882) and (2) AZ D:ll:18 Kiva 3 (1027) and AZ D:7:234 St.2 (1027). Percentages 

of types are similar within each set of these assemblages and all small differences can be 

reasonably understood as a result of sampling error due to small sample sizes. Because 

the former set of assemblages belong to a period of a stasis in frequency composition of 

types, however, the similarities in type percentages in these assemblages cannot be 

employed as strong evidence of no time lags in diffusion. On the other hand, the latter 

set falls in a period of rapid frequency shift; the similarities in the type percentages in 

these assemblages indicates that there were no time lags in the diffusion of manufacturing 

frequencies of types. 

Another method to examine the presence-absence of time lags is to see anomalies 

in unimodal frequency shift. Whereas unimodal frequency shift is applicable to all types 

except for Black Mesa Black-on-white, there are small reversals in the shift of percentage 

of some types. Because such anomalies can be produced simply by sampling error due 

to small sample sizes, however, not all anomalies can be interpreted as an outcome of 

contemporaneous variation in diffusion. Also, in the interpretation of anomalies the 
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possibility of contemporaneous variation caused by the generational factor needs to be 

taken into consideration as noted above. 

Both in the white and gray wares, all of the anomalies in frequency shift can be 

reasonably interpreted as an outcome of sampling error due to small sample sizes except 

for those in AZ D:7:11 PH1 (1040). In AZ D:7:11 PH1, percentages of Kana-a and 

Dogoszhi Black-an-whites, Lino Gray, and Tusayan Corrugated are apparently anomalous 

in comparison with those in earlier and/or later assemblages. Because sample sizes of 

white and gray wares in the assemblage are large (N = 224 and 368, respectively), 

sampling errors are unlikely to be applicable. In this case, the possibility of contempora

neous variation due to the generational factor needs to be taken into consideration 

because, as noted above, the generational composition of individuals who produced the 

assemblage in AZ D:7:11 PH1 could have been significantly different from those that 

produced other assemblages. It should be noted that in AZ D:7:11 PH1 the transition 

from coarse to fine temper in the white ware might also have delayed for the generational 

factor (Table 40). 

In order to examine time lags in diffusion between northern Black Mesa and the 

Flagstaff area, frequency seriation was conducted for assemblages of northern Black Mesa 

and the Flagstaff area together (Table 48, Figure 52). Note that NAl925A and B were 

excluded from the seriation because the seriation relied mainly on gray ware type 

percentages as described below and sample sizes of type identifiable specimens of the gray 

ware are extremely small (N = 1 and 2, respectively) in these assemblages. 

Because the date of NA1238 is 1069, the assemblage can be securely placed 

between AZ D:7:60 (1060) and AZ D:ll:3 Kiva 1 (1092). On the other hand, NA1570A 

(1049-1064) is either between AZ D:7:60 (1060) and NAl238 (1069) or between 



Table 48. Frequency seriation of assemblages in northern Black Mesa and the Flagstaff area 

Tusayan White Ware 

Black 
Assemblage Kana-a Wepo Mesa Sosi Dogoszbi Total 

AZ D:7:216 St. 1 60 (92%) 4 (6%) 1 (2%) 65 

AZ D:11:18 Kiva 3 2 (29%) 3 (43%) 2 (29%) 7 

AZ D:7:234 St. 2 5 (31%) 8 (50%) 1 (6%) 2 (13%) 16 

AZ D:7:11 PHI 38 (40%) 39 (41%) 11 (12%) 3 (32%) 4 (4%) 95 

NA1922A 26 (93%) 1 (4%) 1 (4%) 28 

NA3056 30 (83%) 4 (11%) 1 (3%) 1 (3%) 36 

NAl920B 29 (74%) 5 (13%) 5 (13%) 39 

NAl927A 13 (72%) 2 (11%) 2 (11%) 1 (6%) 18 

NA3029A 31 (74%) 3 (7%) 6 (14%) 2 (2%) 42 

NA1570A 51 (50%) 13 (13%) 21 (21%) 12 (12%) 4 (4%) 101 

AZ D:7:60 1 (9%) 3 (27%) 1 (9%) 6 (55%) 11 

NAl238 3 (43%) 1 (14%) 1 (14%) 2 (29%) 7 

lJJ 
0\ 
VI 



Table 48.--Continued. 

Tusayan Gray Ware 

Lino Kana-a Coconino Medicine O'Leary Tusayan Moenkopi 
Assemblage Gray Gray Gray Gray Tooled Corrugated Corrugated Total 

AZ D:7:216 St.1 74 (54%) 59 (43%) 5 (4%) 138 

AZ D:ll:18 Kiva 3 2 (14%) 10 (71%) 2 (14%) 14 

AZ D:7:234 St.2 5 (10%) 45 (90%) 50 

AZ D:7:11 PHI 8 (9%) 81 (88%) 3 (3%) 92 

NA1922A 2 (22%) 7 (78%) 9 

NA3056 2 (17%) 8 (67%) 1 (8%) 1 (8%) 12 

NA1920B 3 (23%) 9 (69%) 1 (8%) 13 

NAl927A 5 (100%) 5 

NA3029A 9 (69%) 1 (8%) 1 (8%) 2 (15%) 13 

NA1570A 5 (5%) 64 (60%) 11 (10%) 3 (3%) 3 (3%) 20 (19%) 106 

AZ D:7:60 10 (17%) 8 (13%) 2 (3%) 39 (65%) 1 (2%) 60 

NA1238 2 (20%) 1 (10%) 6 (60%) 1 (10%) 10 

w 
0'1 
0'1 
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AZ D:7:11 PHl (1040) and AZ D:7:60 (1060). Of these two possibilities, the latter one 

is apparently applicable in terms of white and gray ware type percentages. The problem 

is chronological positions of five assemblages from NA1922A (967-1064) to NA3029A 

(967-1064). In terms of white and gray ware type percentages, these assemblages can be 

placed either between AZ D:7:216 St. 1 and AZ D:ll:18 Kiva 3, i.e., between 1015 and 

1027, or between AZ D:7:11 PHl and NA1570A, i.e., between 1040 and 1049 to 1064. 

Of these two possibilities, the latter one is more likely to be true because (1) the 

temporal distance between the ash fall (1064 or 1065) and assemblages is shorter, i.e., 15 

to 25 years (if the assemblages are between 1015 and 1027, the temporal distance 

becomes 37 to 50 years), (2) average band widths of Kana-a Gray in the assemblages are 

congruent with those between 1040 and 1060 in northern Black Mesa (if the assemblages 

are between 1015 and 1027, a large time lag must be taken into account as to the 

beginning of a narrowing process of the bands between two areas) (Figure 53), and (3) 

large time lags need not be considered as to the appearances of Coconino Gray and 

Medicine Gray between two areas (if the assemblages are between 1015 and 1027, some 

20 year time lags must be considered). In terms of large differences in percentages of 

Kana-a Gray and Tusayan Conugated between NA1570A (1049-1064) and AZ D:7:60 

(1060), it is likely that the date of NA1570A is around 1050 rather than around 1060. It 

follows that dates of five assemblages from NA1922A to NA3029A are between 1040 and 

1050. 

Even in these chronological assignments of the Aagstaff assemblages, however, 

the presence of time lags needs to be postulated in the diffusion of manufacturing 

frequencies of white ware types. Thus, in the Aagstaff area, the increase of Wepo Black

on-white possibly began between 1040 and 1050 and the frequency of the type reached 
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Figure 53. Means of average band width of Kana-a Gray in assemblages before 
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11 to 13% in the same period, while in northern Black Mesa it was between 1015 and 

1020 that the type reached these percentages (Figure 40), i.e., there was a 20 to 35 year 

delay in the beginning of the increase of Wepo Black-on-white in the Flagstaff area in 

comparison with northern Black Mesa. In the Flagstaff area, the percentage of Wepo 

Black-on-white was 43% in 1069 (NAl238). Assuming that this percentage was the one 

occurred in the decreasing process of the type, the presence of an approximately 30-year 

delay in the Flagstaff area in comparison with northern Black Mesa also needs to be 

considered in the progress of the decrease of the type; in northern Black Mesa it was 

around 1040 that the percentage of the type was 43% in the decreasing process of the 

type (Figure 40). 

As noted, the increase of Wepo Black-on-white was correlated with the increase 

of Black Mesa Black-on-white in northern Black Mesa due to a process in stylistic 

behavior that when a new style becomes popular, a variant in an existing style that is more 

similar to the new style increases. If this is true, the beginning of the increase of Black 

Mesa Black-on-white in the Flagstaff area should also have substantially delayed in 

comparison with northern Black Mesa. In the Flagstaff area, the increasing process of 

Black Mesa Black-on-white appears to have started between 1040 and 1050 concurrently 

with the beginning of the increasing process of Wepo Black-on-whitej there was possibly 

an equally large time lag in the beginning of the increase of Black Mesa Black-on-white 

between the Flagstaff area and northern Black Mesa. 

Because the early stage in the decrease of Kana-a Black-on-white was correlated 

with the increase of Wepo Black-on-white, the beginning of the decrease of Kana-a 

Black-on-white was naturally delayed in the Flagstaff area in comparison with northern 

Black Mesa. With regard to the appearance and increase of Sosi Black-on-white, it is not 
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clearly known if there were time lags between the Flagstaff area and northern Black Mesa 

because the frequency data of the type are not reliable in both of these two areas. On 

the other hand, there was also a 20- to 30-year delay in the appearance and increase of 

Dogoszhi Black-on-white in the Flagstaff area in comparison with northern Black Mesa; 

it was possibly around 1045 that Dogoszhi Black-on-white appeared in the Flagstaff area, 

while in northern Black Mesa it was between 1015 and 1027. It was 1069 that the type 

was 29% in the Flagstaff area, while in northern Black Mesa it was around 1050 (Figure 

40). 

In contrast to white ware types, no time lags appear to have been present in 

frequency shift of gray ware types between the Flagstaff area and northern Black Mesa. 

In northern Black Mesa, Tusayan Corrugated appeared around 1010. In the Flagstaff 

are"a, the earliest Tusayan Corrugated in Table 49 is the ones in NA3029A (possibly the 

late 1040s). It is probable, however, that this is a result of sampling error due to small 

sample sizes of the gray ware in earlier assemblages, i.e., NAl922A (N = 42), NA3056 

(N = 88), NAl920B (N = 67), and NAl927A (N = 28), not an outcome of time lags in 

diffusion. Although it was not counted as Tusayan Corrugated because it is not a lower 

body sherd, there is an upper body sherd having deeply indented bands in NAl922A and 

NA3056 respectively. These sherds can be of Tusayan Corrugated. In the present 

assemblages of northern Black Mesa, there are no specimens of O'Leary Tooled that are 

present in NA1570A (ca. 1050). The type is, however, found in some sites of northern 

Black Mesa, e.g., AZ D:ll:ll (Gumerman 1970:94-95), AZ D:ll:12 (Gumerman et al. 

1972:185), AZ D:ll:18 (Gumerman et al. 1972:113), while dates of the proveniences from 

which the type was recovered are unknown. 
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As shown in Chapter 3, all of Tusayan White and Gray Wares in the Flagstaff 

area are imported vessels, many of which have been manufactured in the lower reaches 

of the Little Colorado River. Hence, the occurrence of these wares in the Flagstaff area 

was a composite result of the diffusion of styles from some areas (not necessarily northern 

Black Mesa) to the Little Colorado River basin and the importation of finished vessels 

from the Little Colorado River basin to the Flagstaff area. It follows that a delay in the 

diffusion of styles to the Flagstaff area might have been caused by a delay in the 

importation of finished pottery rather than a delay in the diffusion of ideas. 

In the down-the-line mode of exchange, the spread of items over a densely settled 

area requires a considerable amount of time. In some parts of the highlands of Papua 

New Guinea, for instance, pottery was until recently exchanged as part of marriage gifts 

and it took years for them to move only 50 miles through a chain of villages (Hughes 

1977:128-129). It is considered by some scholars that time lags in the diffusion of 

Southwestern pottery styles between the core and the peripheral areas of their 

distribution were caused by delays in the importation of finished vessels due to down-the

line mode of exchange (Breternitz 1966:108; Graves 1982:329, 340). 

With regard to Tusayan White and Gray Wares, it is unknown how these vessels 

reached the Flagstaff area from the areas of their production. Nonetheless, it is least 

likely that the pottery was exchanged by down-the-line mode and there were significantly 

large time lags between the manufacture and the receipt of the vessels simply because of 

the very short use-lives (possibly less than a year) of these vessels as already discussed. 

Hence, a delay in reaching a certain percentage in a type in the Flagstaff area in 

comparison with northern Black Mesa should be regarded simply as a consequence of the 
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corresponding delay in reaching the percentage of the type manufactured in the 

production areas. 

In light of the diffusion of utilitarian innovations (Rogers 1983:164), an adoption 

process of stylistic innovation needs to be divided into two stages; (1) from the occurrence 

to the awareness of an innovation and (2) from the awareness to the adoption of an inno

vation. Time lags in diffusion are caused by a delay in either or both of these two stages. 

Needless to say, the awareness of change by potential adopters is a prerequisite not only 

for the adoption of qualitative change of style but also for the adoption of quantitative 

change of style. However, this does not mean that all of the changes occurred in an 

individual are noticed by other individuals. It is unlikely at least that small change in 

quantitative composition of styles occurred in an individual is recognized by other 

individuals. Among the Kalahari San, for instance, there is a small difference in the 

percentage of "complex design format" in their headbands between /Xai/xai (10%) and 

Dobe (17%). However, such a small difference in the percentage is naturally not 

perceived by San women. On the other hand, a large difference in the percentage of 

"complex design format" between Tsumkwe (55%) and /Xai/xai (10%) is clearly 

recognized by the majority of lXai/xai women as Tsumkwe design being more gaudy and 

complex than lXai/xai design (Wiessner 1984:215). 

Under circumstances that a replica is the only means to convey a visual image, 

direct exposure to a new style of pottery is a necessary condition for the awareness of a 

stylistic innovation. If a stylistic innovation requires special tools or techniques in applying 

decoration, direct observations of pottery making also become necessary for its 

duplication. Furthermore, direct observations of one's inventory of pottery as a whole are 

required for the awareness of quantitative change of stylistic composition. A delay in the 



375 

awareness of quantitative change of style is, therefore, likely to have been caused by a 

lack of direct contacts between individuals. 

With regard to the time lags in the diffusion of styles in the white ware, a delay 

in the awareness of change due to a lack of contacts between areas is possibly not 

relevant because the time lags occurred only in styles of the white ware, not of the gray 

ware. If a delay in the awareness of change due to a lack of contacts between individuals 

was responsible for the time lags, they should have occurred in all contemporaneous styles 

of both white and gray wares, not styles only of the white ware. Moreover, white ware 

styles were possibly styles as art, i.e., each potter should have been much interested in 

stylistic composition of other potters, while gray ware styles were possibly styles as 

isochrestic variation, i.e., each potter should not have been equally interested in stylistic 

compositions of other potters. Hence, if a delay in the awareness of change was the 

cause of time lags in diffusion, they should have occurred in gray ware styles rather than 

in white ware styles. Thus, the time lags in the diffusion of white ware styles were 

possibly caused not by delays in the awareness of change but by delays after the awareness 

of change. 

As a factor causing a delay in the adoption of a stylistic as well as utilitarian 

innovation after the awareness of the innovation, Eighmy (1977, 1981) pinpointed that 

strong conformity demand in a group can be responsible; in isolated agricultural 

communities in which conformity demand is strong, it takes more time to start adopting 

an innovation after the awareness than in less isolated communities in which conformity 

demand is not strong. The reason for the delay is that it takes a long time to obtain a 

community-wide consensus to accept an innovation in isolated agricultural communities. 

Eighmy also mentioned that in isolated communities the speed of adopting an innovation 
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is faster than in less isolated communities once an adoption process begins. This is 

because (1) there is strong conformity demand to be homogeneous in isolated 

communities and (2) the assurance that the innovation is useful can be obtained in a 

prolonged period after the awareness of an innovation. Eighmy drew these conclusions 

from observations of adoption or abandonment processes of 21 different architectural 

innovations in Altkolonier (an isolated agricultural community) and Sommerfelder (a less 

isolated community) of Mexican Mennonites for the past 50 years. 

If the data presented by Eighmy are carefully examined, however, the validity of 

his conclusions become questionable. The speed of adopting or abandoning innovations 

after adopting or abandoning processes started is not always faster in Altkolonier than in 

Sommerfelder (Table 49). In 12 out of 21 innovations, the speed is not significantly 

different between Altkolonier and Sommerfelder. It follows, then, that these twelve 

innovations were not affected by strong conformity demand in Altkolonier. Notwithstand

ing, the adopting or abandoning process of half of these twelve innovations started later 

in Altkolonier than in Sommerfelder. This observation indicates that the frequent delay 

in the beginning of processes in Altkolonier was not a result of strong conformity demand 

in this community. It is more likely that it was caused simply by the delayed awareness 

of achievement or abandonment of innovations in Altkolonier owning to this community's 

social isolation. 

As discussed in Chapter 2, a stylistic innovation is adopted by individuals for its 

ideological or aesthetic appeal unless it is a product of political manipulation. Styles of 

Tusayan White and Gray Wares are unlikely to have been products of political 

manipulation because there is no evidence of social stratification as discussed in Chapter 

4. Hence, ideological or aesthetic appeal of an innovation should have been a major 
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Table. 49. Adoption or abandoment processes of innovations in Altkolonier and 
Sommerfelder.-- (1) The speed of a process. A:. Altkolonier was faster, S: 
Sommerfelder was faster, N: No difference, (2) A statistically significant difference in 
the speed of a process. +: A statistically significant difference is present, -: A 
statistically significant difference is absent, (3) The difference in the year in which a 
process was initiated. A:. Altkolonier was earlier, S: Sommerfelder was earlier, N: No 
difference. After Eighmy (1977:143-144, 146). 

Kind of Innovation (1) (2) (3) 

Functional Attributes8 

Commercial Material House Roofs A + N 
Sheet Metal or Carton Bam Roofs A N 
Concrete or Brick House Walls A + S 
Concrete or Metal Bam Walls A + N 
Metal House Chimneys A + S 
Concrete House Foundation S N 
Concrete Bam Foundation A N 
Metal Bam Doors S A 
Concrete House Door Sills A S 
House Well Vents A S 
Bam Total Floor Area A + S 
Two Stories Barns A + S 
Barns Attached to Houses A + S 
Bam to House Distance S + N 

Stylistic Attributes8 

Modem Type House Windows A + S 
Non-Earth House Roof Pitch A N 
Molded and Shaped House Windows 

and House Door Heads N S 
Trimmed House Eaves S S 
"Ornate" House Chimneys S S 
House Orientation East to West S N 
House Type C A S 

8 The distinction between functional and stylistic attributes is based on Eighmy's 
(1977:117-120) own classification. 
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cause for adopting stylistic innovations in these wares. As noted, the collective adoption 

of a stylistic innovation for its ideological or aesthetic appeal is usually achieved by 

appearances of new generations having novel ideological or aesthetic preferences. It 

follows that a delay in the adoption of an innovation in an area in comparison with other 

areas can be caused by a delay in appearances of new generations having novel ideologies 

or aesthetic preferences between areas even if there are no time lags in the awareness of 

an innovation between areas. 

As already discussed, collective change in ideologies or aesthetics is caused by 

change in certain sociocultural parameters. A delay in the appearances of generations 

having different ideologies or aesthetic preferences in an area is, therefore, an outcome of 

a delay in the occurrence of the same sociocultural change in the area. Among the 

Kalahari San, complex designs are more frequently adopted in their headbands at Tsumkwe 

than in other areas because of the disruption of traditional aesthetics caused by 

socioeconomic change occurring in this community (Figure 54). As noted, San women 

living in areas other than Tsumkwe are well aware of the prevalence of complex designs 

at Tsumkwe. It is not inconceivable, then, to interpret this synchronic difference in 

percentages of complex designs between Tsumkwe and other areas as a consequence of a 

delay in the occurrence of the same sociocultural change in area other than Tsumkwe. 

In terms of this observation, it is likely that the time lags observed in the diffusion 

of popularity of white ware styles were caused by delays in change of certain sociocultural 

parameters in the Little Colorado River basin in comparison with northern Black Mesa 

Mesa. If the time lags in the diffusion of white ware styles were caused by delays in the 

progress of certain sociocultural change, it should be understood that the occurrence of 

change in these styles was controlled by sociocultural parameters different from those 
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controlling change in other styles, because there were no time lags in the diffusion of styles 

in the gray ware between the Little Colorado River basin and northern Black Mesa. While 

such a possibility might appear to be unrealistic, it is not necessarily so. Among the 

Kalahari San, as noted, the percentage of complex designs in their headbands is increasing 

at Tsumkwe due to the progress of certain socioeconomic change taking place in this 

community. In response to this increase of complex designs, the percentage of "basic 

headband designs" is possibly decreasing at Tsumkwe. However, the percentages of "basic 

apronlbelt design" and "developed major design" at this community are possibly intact or 

at least not largely changing despite the progress of certain socioeconomic change. This 

is indicated in the much smaller differences in the percentages of these designs at Tsumkwe 

from those in other communities (Wiessner 1984:214) (Figure 55). 
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CHAPTER 6 

CONCLUSIONS 

Based on empirical observations and theoretical considerations thus far made 

concerning stylistic change in ceramics, the potential and limitations of existing techniques 

of ceramic chronology building are evaluated below. The techniques to be considered are 

the typological method, occurrence seriation, and frequency seriation. As discussed in 

Chapter 1, a major assumption of the typological method is no temporal overlap in the 

manufacture of successive styles. This assumption is, however, not generally applicable 

to stylistic change in ceramics. Rather, it is by no means unusual that substantial temporal 

overlap in the manufacture of successive styles is produced by the continuous adoption 

of new style in each individual and/or the coresidence of potters or customers having 

different ideological or aesthetic preferences. Hence, the coexistence of successive styles 

in a deposit cannot be ~ priori interpreted as a result of heirloom curation or mixture. 

If there is no evidence of mixing, it can well be an outcome of temporal overlap in the 

manufacture of successive styles. In preindustrial pottery whose use-lives were usually 

very short, the coexistence of successive styles in a deposit was almost always a 

consequence of temporal overlap in the manufacture of successive styles, unless there is 

evidence of mixing. 

In the typological method, contemporaneity in manufacture, use or deposition of 

artifacts is clearly distinguished in order to legitimize the assumption of no temporal 

overlap in the manufacture of successive styles. Such a distinction is no doubt important 
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in its own light. However, the distinction becomes necessary in chronology building only 

when use-lives of individual specimens of a style were very different. If they can be 

assumed to be more or less identical, such a distinction is not necessary because what is 

important in chronology building is simply temporal overlap between successive styles 

regardless of it being due to the simultaneous manufacture or use. In chronology 

building, therefore, the standard deviation of use-lives of artifacts is more important than 

the mean or median use-lives of artifacts. It can be securely regarded that standard 

deviation of use-lives of preindustrial ceramics was very small in response to their very 

short median use-lives. 

Another assumption of the typological method is continuous stylistic change in 

a continuous population. The two criteria of continuous stylistic change in the typological 

method are, however, also not always applicable to stylistic change in ceramics. The 

criteria can be disrupted by the appearance of intermediate styles created by combing 

characteristics of successively appeared styles, if the manufacture of the successively 

appeared styles temporally overlapped. Because intermediate styles thus created usually 

cannot acquire greater ideological or aesthetic appeal than mother styles, intermediate 

styles having low peak frequencies are more likely to be those created by this process than 

intermediate stages in a continuous stylistic development. 

It should be noted that minor and progressive stylistic change as postulated in the 

typological method requires substantial temporal overlap in the manufacture of 

successively appeared styles. If there is no temporal overlap, it is less likely that stylistic 

change becomes progressive. The assumption of no temporal overlap in the manufacture 

of successive styles and the assumption of minor and progressive stylistic change are, 

therefore, mutually incompatible. 
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In stylistic change of ceramics and, possibly, other artifacts, there is a process that 

a variant in an existing style which is more similar to a new style than other variants 

increases when the existing style as a whole decreases in response to the increase of the 

new style. If the assumption of no temporal overlap in the manufacture of successive 

styles is !!. priori accepted, a stylistic variant whose frequency increased due to this process 

would be erroneously interpreted as an intermediate stage in a progressive stylistic 

development. 

The typological method is also based on the assumption of no contemporaneous 

variation in stylistic composition in an area in which chronology is built. However, this 

assumption is also not always applicable. Because collective stylistic change is caused by 

certain sociocultural change, a time lag in the diffusion of manufacturing frequencies of 

styles can take place in response to a delay in the occurrence and progress of sociocultu

ral change in a locality and, as a result, contemporaneous variation in stylistic composition 

between localities can be produced. In addition to time lags in diffusion, contemporane

ous variation in stylistic composition can be also produced by variation in generational 

composition of individuals who produced assemblages. In contrast with occurrence and 

frequency seriation, it is impossible in the typological method to detect erroneous 

ordering of assemblages caused by contemporaneous variation due to time lags in 

diffusion or variation in generational composition of individuals who produced 

assemblages. As a rare example, MaImer (1962:90-93, 114-118) took into consideration 

the possibility of significantly large time lags in the diffusion of pottery styles within the 

same style zone and correlated his typological chronologies of different areas within the 

same style zone of the Swedish Battleaxe Culture. However, MaImer's undertaking was 
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too speculative to be accepted as better than assuming that there was no time lags in 

diffusion. 

Because of these problems, the typological method cannot be accepted as a valid 

technique for deriving correct ceramic chronology. A problem with the typological 

method has been repeatedly pointed out since the method was initially established, i.e., 

the method cannot reliably determine which end of a type series is the earliest or latest 

(Montelius 1903:16-17; Childe 1956:71-73). However, the serious problem with the 

typological method lies not in the difficulty in determining the direction of chronology but 

in producing erroneous chronological divisions (Almgren 1969:1520; Forssander n.d.:33) 

and an erroneous expectation to be able to achieve finer-grained chronological divisions 

than are actual possible. 

Typological chronology is in many cases "validated" by independent evidence as 

mentioned in Chapter 1. However, because evidence for validating chronology is usually 

not appropriate, the "validated" chronology is usually not actually validated. For instance, 

in testing typological chronology, the presence of a nonoverlapping period of a style is 

validated by the presence of assemblages having only a style with no earlier and later 

styles in a developmental trajectory. However, it is not rare that sample sizes of such 

assemblages are only two or three vessels (e.g., Bakker 1979:52-53; Mom 1982). As 

noted, such small assemblages simply indicate that there was a time period in which 

frequencies of earlier and/or later styles were low, not necessarily a time period in which 

earlier and later styles were absent. Also, the presence of the assemblages per se does 

not validate chronological order of styles postulated by continuity criteria. 

It should be noted, however, that the inappropriateness of typological chronology 

does not immediately mean that the order of assemblages produced by the chronology is 
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also incorrect. If (1) sample sizes of assemblages by which typological chronology are 

validated and to which typological chronology is applied are more or less identical, i.e., 

the same representativity of low frequency styles and (2) the chronological order of peak 

periods of successive styles is correct, the order of assemblages produced by the 

chronology can be valid. A serious problem arises when sample sizes of the assemblages 

are variable; small assemblages can be erroneously distinguished from large assemblages 

as earlier, although they were actually contemporaneous or later, or vice versa. 

In comparison with the typological method, occurrence and frequency seriation 

has much greater potential in achieving reliable chronological ordering because they do 

not include assumptions of no temporal overlap in the manufacture of successive styles 

and of continuous stylistic change in a continuous population. MaImer (1963:22, 30-33, 

255-256, 261-262, 1976:100-103) argued that the typological method and occurrence 

seriation (find combination method) "have the same logical stmcture insofar as the 

methods in both cases are based on independent typological elements" and, as a result, 

"there is no difference in reliability between a time determination obtained from 

typological studies and one obtained by the study of find combinations." Needless to say, 

MaImer's argument is inappropriate simply because the typological method cannot 

correctly reconstruct stylistic change that deviated from continuity criteria and cannot 

correctly isolate overlapping periods of successive styles, while occurrence seriation can 

do them (see Graslund 1974:27-31, 1976a:70, 1976b:113-117 for his criticisms). 

A major problem with occurrence and frequency seriations lies in the assumption 

of no contemporaneous variation in stylistic composition of assemblages in an area in 

which seriation is conducted. This assumption is, as noted, not always applicable. As a 

means for detecting erroneous ordering of assemblages caused by contemporaneous 
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variation in stylistic composition of assemblages, Dunnell (1970:316) proposed to conduct 

multiple seriations based on different sets of "historical cla.sses" and to adopt the repetitive 

order of assemblages in different seriations as correct. Marquardt (1978:298-299) and de 

Barros (1982:310-311), however, regarded Dunnell's proposal as unrealistic because in 

most situations different classes of artifacts for which equally time sensitive seriations are 

feasible are unlikely to be available. Although Marquardt and de Barros ~ priori assumed 

that multiple seriations should be done with different functional classes of artifacts, e.g., 

pottery, stone tools, architecture, "historical classes" in Dunnell's proposal do not have to 

be different functional classes of artifacts. They can be independent sets of styles in 

ceramics, e.g., styles in different wares. 

It should be noted that there are two kinds of contemporaneous variation in 

stylistic composition among assemblages; one is contemporaneous variation in manufactur

ing frequencies of all styles in an assemblage and the other is contemporaneous variation 

in manufacturing frequencies of a part of styles in an assemblage. Of these two kinds of 

contemporaneous variation, the latter can be detected as a difficulty in seriating an 

assemblage due to an anomalous stylistic composition, i.e., the contemporaneous variation 

can be detected without conducting multiple seriations. It is the former kind of 

contemporaneous variation that should be detected by multiple seriations. 

Under circumstances that multiple seriations are not feasible, it becomes 

necessary in advance to eliminate unfavorable assemblages that may produce contempora

neous variation in stylistic composition. With regard to contemporaneous variation caused 

by time lags in diffusion, it is difficult in advance to eliminate unfavorable assemblages in 

accordance with criteria other than geographic proximity between proveniences. In 

contrast, to specify unfavorable assemblages in terms of contemporaneous variation in 
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generational composition of individuals who produced assemblages is not so difficult; 

assemblages possibly produced by many individuals, e.g., surface collected sherds in a 

habitation site as a whole, sherds in trash in a habitation site, are eligible assemblages for 

seriation, assuming that the site was a single component and there were no age-villages 

(M. Wilson 1951) among habitation sites. On the other hand, assemblages that might 

have been produced by one or a few individuals are not favorable to seriation. In this 

respect, assemblages from grave lots cannot be said to be "ideal archaeological units \vith 

which to construct a temporal seriation" (Steponaitis 1983:82; see Rowe 1962 for other 

problems with assemblages from grave lots). 

Other than contemporaneous variation caused by time lags in diffusion or 

variation in generational composition of individuals who produced assemblages, additional 

factors that can cause problems in seriation have been already pointed out by some 

scholars, e.g., incomparability of duration of assemblages (Dunnell 1970:312-313), long 

duration of assemblages (Cowgill 1972:385), rapid replacement rates and short life spans 

of styles (de Barros 1982). In order to produce correct chronological order in seriation, 

however, it is possibly not necessary to be too rigorous about controlling these factors. 

It is well known that S. South's ceramic formula produces remarkably accurate 

occupation dates of the seventeenth and eighteenth century sites in North America (S. 

South 1972a, 1972b; Grange 1972; G. Miller 1972; S. D. Smith 1976; Turnbaugh and 

Turnbaugh 1977; Bonath 1978; see also Grange 1984 for the applicability of the modified 

technique to other setting). The ceramic formula is a version of frequency seriation using 

pottery types whose manufacturing periods are known. In addition to assumptions 

involved in ordinary seriation, however, many additional assumptions concerning the 

pattern of frequency shift of types are included in the ceramic formula, e.g., the 
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correspondence between a median manufacture date and a peak popularity date of each 

type, the same shape of frequency curves, the same length of manufacturing periods and 

the same amount of peak frequency of each type. Needless to say, most of these 

assumptions are apparently unrealistic (see Cleland 1972b; Fitting 1972:159-160; Jelks 

1972:175; Liggett 1972:198-199; Lofstrom et a1. 1982:4; D. South 1972:11; Walker 

1972:128). Notwithstanding, the fact that the ceramic formula works indicates that various 

errors are mutually counteracted (Cleland 1972b:186; Walker 1972:135). 

With regard to the potential for achieving fine-grained chronological divisions, 

frequency seriation naturally has a greater potential than occurrence seriation. How fine

grained chronological divisions can be achieved by frequency seriation binges on a rate 

of percentage shift of styles and the statistical reliability of quantitative data of each 

assemblage (Beals et a1. 1945:165-166). If the rate of percentage shift of styles is one 

percent per year and a ten percent difference in styles is reliable, assemblages whose 

median dates are ten years apart can be successfully distinguished. 

In Tusayan White and Gray Wares, a percentage shift near or faster than this 

rate is observable in increase or decrease processes of types between 1000 and 1150 

(Figure 40). It is not unrealistic, therefore, to attempt to achieve ten year chronological 

divisions in frequency seriation, if sample sizes of type identifiable specimens in 

assemblages are large. Note that such fine-grained chronological divisions can be 

achieved with conventional pottery types, not with "time sensitive" attributes specifically 

isolated for microseriation. It should be underscored, however, that because a rate of 

percentage shift of styles is variable and there can be a long period of stasis in frequency 

composition, there is no guarantee that equally fine-grained chronological divisions can 

be achieved in a particular time period, even if it is demanded by a certain research goal 
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(cf. F. Plog 1979:225-227). It is a limit of chronological division in a period that 

determines a range of viable research goals. 

Among Scandinavian archaeologists, there was a series of arguments concerning 

a limit of chronological divisions using the find combination method (Almgren 1955:70-76; 

<Z>rsnes 1969:10-14; Graslund 1974:69-78, 1976a:80-81). In these arguments, it was 

focused that what effects varying production curves of a style have on a use period of the 

style after the end of the style production. Such arguments are, however, meaningless 

because the significance of overlapping periods in the find combination method is not 

properly understood. 

In occurrence seriation, how fine-grained chronological divisions can be achieved 

naturally relies on how short overlapping or nonoverlapping periods of successive styles 

were. With regard to relative lengths of these periods, there is a tendency among 

archaeologists to assume that lengths of overlapping periods are generally much shorter 

than those of nonoverlapping periods (e.g., E. Schmidt 1928:285; Rouse 1967:189-190). 

Based on time ranges of tree-ring dated pottery types in the American Southwest and 

historically dated pottery types in the Colonial North America, on the other hand, de 

Barros (1982:297) suggested that in painted pottery overlapping periods were usually 

short, while in unpainted pottery they were long. In terms of the observations of Tusayan 

White and Gray Wares, however, both of these tendencies are unlikely to have been 

present. 

In order to estimate relative lengths of overlapping and nonoverlap ping periods 

of successive pottery styles in Swedish Battleaxe Culture, Maimer (1962:93-121) used a 

technique, which he called "production diagram." In this method, Maimer estimated 

lengths of nonoverlapping periods of styles by the abundance of closed finds belonging 
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to each period on the assumption that the number of closed finds in each period is 

proportional to the length of each period. With regard to lengths of overlapping periods 

of successive styles, on the other hand, Maimer adopted intermediate values between 

minimal and maximal estimates of their lengths. Minimal lengths were estimated by 

percentages of mixed finds in a total number of closed finds that encase one or more 

vessels. Maximal lengths were determined by percentages of mixed finds in a total 

number of closed finds that encase two or more vessels. 

Under circumstances that chronometric dating, historically dated assemblages or 

types are not available, it is an irresistible lure to interpret that the number of 

assemblages known in each period is directly proportional to relative lengths of each 

period. It goes without saying, however, that at least a regional population size needs to 

have been constant through time for this interpretation to be valid. As repeatedly 

mentioned, collective stylistic change of artifacts usually takes place in response to certain 

sociocultural change. It is possibly not unusual that population growth or decline is 

associated with this sociocultural change. It follows that to estimate lengths of periods 

from the abundance of assemblages in each period is a dangerous undertaking. 

In his attempt to estimate lengths of time periods in Swedish Battleaxe Culture, 

Maimer finally interpreted that the progressive increase of closed finds through time in 

the Schonen-Blekinge area as an outcome of the progressive increase in ceramic 

production through time and assigned an equal length of time, i.e., 30 years, to each 

period by accepting a generalization made in art history that stylistic change in art usually 

takes place in an interval of a generation. It should be noted that it is not rare especially 

among "typochronologists" to equate an interval of stylistic change with a time span of a 

generation and to delineate a limit of chronological divisions by the typological method. 
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Because a collective replacement of styles is usually associated with a replacement 

of generations, the limit of chronological divisions in occurrence seriation can be related 

to the time span of manufacture and/or use period of artifacts in a generation. However, 

this is true only of the limit of chronological divisions in terms of lengths of overlapping 

periods of successive styles. A time span of a generation is totally unrelated to lengths 

of nonoverlapping periods. Lengths of nonoverlapping periods of successive styles are 

determined by intervals of collective stylistic change that occurred in a regional population 

at large, not by intervals of stylistic change that occurred in an individual member of a 

regional population. Collective stylistic change in a regional population is caused by 

certain sociocultural change that affects a regional population at large. There is no 

reason that sociocultural change affecting a regional population at large has to take place 

in an interval of a generation or an equal interval of any lengths. 

In attempts to achieve fine grained chronological divisions, many archaeologists 

have believed the superiority of attributes to types and built ceramic chronology with 

specifically selected time sensitive attributes (Rowe 1959; O'Brien 1972; Deutchman 1973; 

Marquardt 1974; LeBlanc 1975; Drennan 1976:17-69; KIesert 1977; Hantman and 

Lightfoot 1978; Graybill and Doyel 1980; Hantman 1983:164-212; Blinman 1984; Neitzel 

1984; Plog and Hantman 1986, 1990). It should be underscored, however, that such a 

belief is dangerous. Except for mutually exclusive attributes, attributes can coexist in a 

specimen of vessels, while types cannot. If attributes are employed as units of observation 

in chronological seriation, the association of attributes within a vessel and the association 

of attributes between different vessels within an assemblage cannot be distinguished and, 

as a result, they can be erroneously regarded as contemporaneous. In order to avoid this 

problem, chronological seriation should be conducted with types to which one-to-one 
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correspondence between a unit of obsetvation and a specimen of vessels is always 

applicable. 

Ceramic chronology is generally understood simply as a time scale for observing 

sociocultural change (see Kristiansen 1978 and Davis 1981 for exceptions, putting aside 

the appropriateness of their obsetvations and interpretations). Such an understanding is, 

however, inappropriate because collective stylistic change in ceramics per ~ is a product 

of certain sociocultural change. Also, such an understanding is detrimental because (1) 

it produces an illusion that finer and finer chronological divisions can be made 

independent of intetvals and progress of sociocultural change to be obsetved and (2) 

potential information concerning sociocultural change contained in collective stylistic 

change in ceramics is ignored. It should be underscored that the potential and limitations 

of chronological division rely on occurrence of certain sociocultural change. Ceramic 

chronology cannot be an independent time scale for obseIVing sociocultural change 

cocomitant with ceramic change and cannot be a time scale for obseIVing sociocultural 

change occurred in shorter intetvals than that produced ceramic change. 

In accordance with these conclusions, the validity of extant ceramic chronologies 

needs to be reconsidered. 
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TWW& 
Area Site TWW8 TGW> Source 

Utah U-13 NA11,598 11 Moffitt et al. (1978:67) 
Utah V-B 42Sa6887 5 Hobler and Hobler (1978:41) 
Arizona C-13 GC268 67 Schwartz et al. (1981:82-85) 

GC270 48 " 
GC378 47 
GC414A 74 
WP14 67 

Arizona D-2 NA8901 66 Stein (1966:152, 155, 158) 
NA8913 68 
NA8914 77 
NA8915 92 

Arizona D-7 AZ D:7:12 64 Gumerman et al. (1972:130) 
AZ D:7:26 100 Powell and Klesert (1979:18-19) 
AZ D:7:204 100 Powell and Klesert (1980:14) 
AZ D:7:209 90 " 
AZ D:7:220 99 
AZ D:7:222 91 
AZ D:7:708 100 
AZ D:7:1103 100 
AZ D:7:1104 100 
AZ D:7:1105 100 

Arizona D-9 AZ D-9-26(NAU) 100 Andrews (1979:25) 
Arizona D-I0 AZ D-I0-1(NAU) 53 Jeffers (1979:Table 2) 

AZ D-I0-42(NAU) 100 Paupore (1981:12) 
Arizona D-l1 AZ D:11:2 81 Gumerman (1970:80-81) 

AZ D:11:3 82 Gumerman (1970:56-57) 
AZ D:11:8 82 Gumerman (1970:101) 
AZ D:l1:ll 90 Gumerman (1970:94-95) 
AZ D:11:12 91 Gumerman et al. (1972:184-185) 
AZ D:11:14 89 Gumcrman et al. (1972:150-151) 
AZ D:ll:15 71 Gumerman (1970:113) 
AZ D:ll:18 97 Gumerman et al. (1972:113) 
AZ D:11:20 89 Gumerman et al. (1972:162) 
AZ D:ll:23 81 Gumerman et al. (1972:171) 

Arizona D-15 AZ D-15-19(NAU) 77 Jeffers et al. (1983:4) 
Arizona D-16 AZ D-16-19(NAU) 100 Fairley (1983:Table 4) 

AZ D-16-21(NAU) 90 
78-4 83 Dechambre (1983:109) 
78-13 92 
78-79 95 Dechambre (1983:110) 
78-106 96 Dcchambrc (1983: 111 ) 
78-110 78 
78-112 91 
78-113 80 
78-116 82 Dcchambre (1983:112) 

Arizona E-12 AZ E-12-1(NAU) 38 Andrews (1982b:112) 
Arizona H-12 NA3577A 8 Colton (1946:218) 

NA5137B&C 3 Bluhm (1951:36) 
NA5142 2 
NA5149 5 
NA5150 4 Bluhm (1951:31-32) 
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TWW& 
Area Site TWWa TGWb Source 

Arizona H-12 NA5155 2 Bluhm (1951:36) 
NA5160 2 
NA5161 2 

Arizona 1-1 AZ I:1:17(ASM) 76 Sullivan (1986:54) 
Arizona 1-10 NAI92A 26 Colton (1946:48) 

NA409 14 Colton (1946:65) 
NA860A 30 Colton (1946:80) 
NA862 24 Colton (1946:84) 
NAl123 20 Colton (1946:88) 
NAl239 59 Colton (1946:97) 
NAl244B 4 Colton (1946:98) 
NA1297A 21 Colton (1946:107) 
NA1524B 9 Colton (1946:109) 
NA1570A 47c Colton (1946:113) 

Arizona 1-12 NAI600 RoomC 59 Colton (1946:117) 
NA1600 Trash Mound 71 

Arizona 1-14 NA152 9 Colton (1946:46) 
NA153 6 

Arizona 1-15 NA2131K 6 Colton (1946:181) 
NA2133A 12 Colton (1946:186) 
NA2133B 6 Colton (1946:187) 
NA2133D 14 Colton (1946:140) 
NA2133G 11 
NA2133H 15 Colton (1946:191) 
NA2134E1 8 Colton (1946:194) 
NA2134E 15 Colton (1946:196) 
NA2135 12 Colton (1946:199) 
NA3644A 25 Colton (1946:224) 

Arizona J-6 AZ J-6-2(NAU) 96 Jeffers (1982:52) 
Arizona J-11 AZ J-11-9(NAU) 100 Jeffers (1981:9) 

AZ J-1l-27(NAU) 88 Andrews (1982a:5) 
Arizona J-12 AZ J-12-6(NAU) 13 Andrews and Tsosie (1980:32) 
Arizona K-1 AZ K-1-16(NAU) 26 Andrews (1983:27) 

AZ K-1-17(NAU) 66 Andrews (1983:28) 
AZ K-1-19(NAU) 29 Andrews (1983:29) 
AZ K-I-28(NAU) 4 Andrews (1983:32) 

Arizona K-6 AZ K-6-4(NAU) 31 Andrews (1978:Table 1) 
AZ K-6-15(NAU) SOc 
AZ K-6-39(NAU) 29 Andrews (1982b:62-64) 
AZ K-6-41(NAU) 20 

a Percentage of Tusayan White Ware in the entire painted wares. 

b Percentage of Tusayan White and Gray Wares in the entire ceramic assemblage. 

c The most abundant in the ceramic assemblage, although the percentage is less than or 
equal to 50%. 
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Fired Color Mean Grain Size 
Sample (Color Group)B (S.D.) (mm) 

Shonto Plateau 

AZ D:3:3(ASM) 1 75YR 8/6 (B) 0.85(0.39) 
2 5YR 7/6 (RY) 0.45(0.17) 
3 5YR 7/6 (RY) 0.64(0.27) 
4 75YR 8/2 (W) 0.53(0.22) 
5 7.5YR 8/2 (W) 0.74(0.33) 
6 7.SYR 8/4 (B) 0.39(0.21) 
7 7.SYR 8/4 (B) 0.63(0.26) 
8 75YR 7/6 (RY) 0.71(0.30) 
9 75YR 7/6 (RY) 0.69(0.33) 

AZ D:3:S(ASM) 1 7.5YR 8/6 (B) 0.71(0.46) 
2 7.SYR 8/4 (B) 059(0.27) 
3 7.SYR 8/4 (B) 0.81(0.43) 
4 5YR 7/6 (RY) 0.69(0.4S) 
5 7.5YR 8/4 (B) 0.97(0.75) 
6 75YR 8/4 (B) 0.74(0.32) 
7 10YR 8/4 (B) 1.65(1.37) 
8 7.5YR 8/4 (B) 0.66(0.33) 
9 7.5YR 8/4 (B) 0.70(0.41) 

AZ D:3:9(ASM) 1 75YR 8/4 (B) 0.82(0.47) 
2 10YR 8/4 (B) 0.93(0.61) 

AZ D:6:2(ASM) 1 7.SYR 8/4 (B) 0.45(0.33) 
2 5YR 7/6 (RY) 1.17(0.57) 

AZ D:6:6(ASM) 1 SYR 8/4 (B) 0.30(0.10) 
2 7.5YR 8/4 (B) 05S(0.2.';) 
3 7.5YR 8/4 (B) 0.60(0.39) 
4 7.SYR 8/4 (B) 059(0.30) 
5 75YR 8/4 (B) 054(0.30) 
6 75YR 8/4 (B) 0.68(0.37) 
7 7.5YR 8/4 (B) 052(0.19) 
8 7.5YR 8/4 (B) 0.65(0.37) 

Black Mesa 

AZ D:7:12(ASM) 1 7.5YR 8/4 (B) 0.S3(0.22) 
2 7.5YR 8/4 (B) 0.40(0.17) 
3 7.5YR 8/4 (B) 0.35(0.24) 
4 7.5YR 8/4 (B) 0.44(0.28) 
5 7.5YR 8/4 (B) 1.03(0.49) 
6 7.SYR 8/2 (W) 0.40(0.17) 
7 7.5YR 8/4 (B) 0.69(0.27) 
8 7.5YR 8/4 (B) 0.51(0.24) 

AZ D:7:13(ASM) 1 7.5YR 8/4 (B) 0.52(0.28) 
2 7.SYR 8/4 (B) 0.51(0.50) 

AZ D:ll:1(ASM) 1 7.5YR 8/4 (B) 0.41(0.18) 
2 7.5YR 8/4 (D) 0.25(0.12) 

AZ D:ll:12(ASM) 1 7.5YR 8/6 (B) 0.46(0.27) 
2 7.5YR 8/4 (D) 0.71(0.28) 
3 75YR 8/4 (B) 0.30(0.17) 
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Fired Color Mean Grain Size 
Sample (Color Group)n (S.D.) (mm) 

Black Mesa 

AZ D-ll-6(NAU) 1 lOYR 8/4 (B) 
2 7.5YR 8/6 (B) 
3 7.5YR 8/6 (B) 
4 7.SYR 8/6 (B) 
S lOYR 8/4 (B) 
6 7SYR 8/6 (B) 
7 7.SYR 8/6 (B) 
8 7.SYR 8/6 (B) 
9 7.SYR 8/6 (B) 

AZ D-ll-28(NAU) 1 10YR 8/4 (B) 
2 10YR 8/4 (B) 
3 10YR 8/4 (B) 
4 7.SYR 8/6 (B) 
S 7.SYR 8/6 (B) 
6 lOYR 8/4 (B) 
7 10YR 8/4 (B) 
8 7.5YR 8/6 (B) 
9 lOYR 8/4 (B) 

Lower Little Colorado River Basin 

NA7398A 1 lOYR 8/4 (B) 
2 10YR 8/4 (B) 
3 lOYR 8/4 (B) 

NA7398B 1 lOYR 8/4 (B) 
2 lOYR 8/4 (B) 
3 7.SYR 7/6 (RY) 
4 7.SYR 8/4 (B) 
S lOYR 8/4 (B) 
6 lOYR 8/4 (B) 
7 lOYR 8/4 (B) 
8 lOYR 8/4 (B) 
9 lOYR 8/4 (B) 

10 lOYR 8/4 (B) 
11 lOYR 8/4 (B) 
12 lOYR 8/4 (B) 

NA1293 1 lOYR 8/4 (B) 
2 lOYR 8/4 (B) 
3 lOYR 8/4 (B) 
4 lOYR 8/4 (B) 
S lOYR 8/4 (B) 
6 lOYR 8/4 (B) 
7 lOYR 8/4 (B) 
8 lOYR 8/4 (B) 
9 7.SYR 8/4 (B) 

10 lOYR 8/4 (B) 
11 SYR 7/6 (RY) 
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Flfed Color Mean Grain Size 
Sample (Color Group)B (S.D.) (mm) 

!,.ower Little Colorado River Basin 

NA1293 12 75YR 8/4 (B) 
13 lOYR 8/4 (B) 
14 10YR 8/4 (B) 
15 10YR 8/4 (B) 

NAI292 1 75YR 8/4 (B) 0.49(0.43) 
NA1600 1 lOYR 8/4 (B) 0.29(0.11) 

2 lOYR 8/4 (B) 0.83(0.30) 
3 lOYR 8/4 (B) 0.72(0.32) 
4 10YR 8/4 (B) 059(0.32) 

Flag§taff Area 

NAI925B 1 10YR 8/4 (B) 0.83(0.48) 
2 10YR 8/4 (B) 0.76(0.47) 
3 10YR 8/4 (B) 057(0.34) 
4 lOYR 8/4 (B) 0.87(0.47) 
5 10YR 8/4 (B) 0.65(0.37) 
6 75YR 7/6 (RY) 
7 lOYR 8/6 (B) 
8 lOYR 8/4 (B) 
9 lOYR 8/4 (B) 

10 5YR 8/4 (B) 
NA1531 1 10YR 8/4 (B) 

2 lOYR 8/4 (B) 
3 10YR 8/4 (B) 
4 10YR 8/4 (B) 
5 10YR 8/4 (B) 
6 75YR 7/6 (RY) 
7 lOYR 8/4 (B) 

NA2798 1 lOYR 8/4 (B) 
2 75YR 8/6 (B) 
3 75YR 8/6 (B) 
4 10YR 8/4 (B) 
5 10YR 8/4 (B) 

NA1296 1 25YR 6/6 (RY) 
2 lOYR 8/4 (B) 
3 10YR 8/4 (B) 
4 10YR 8/4 (B) 
5 25YR 5/6 (RB) 

NAl920B 1 75YR 8/4 (B) 
2 10YR 8/4 (B) 
3 lOYR 8/4 (B) 

a W: White, B: Buff, RY: Reddish Yellow, RB: Reddish Brown. 
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Fired Color Mean Grain Size 
Sample (Color Group)" (S.D.) (mm) 

Shonto Plateau 

NA8631 1 7.SYR 7/6 (RY) 
2 SYR 7/6 (RY) 
3 lOYR 8/4 (B) 

NA86S2 1 10YR 8/4 (B) 
2 7.SYR 8/6 (B) 
3 7.SYR 7/6 (RY) 
4 lOYR 8/4 (B) 
S lOYR 8/4 (B) 
6 lOYR 8/4 (B) 
7 lOYR 8/4 (B) 
8 75YR 8/6 (B) 
9 lOYR 8/4 (B) 

10 10YR 8/4 (B) 
11 10YR 8/4 (B) 
12 7.SYR 8/6 (B) 
13 lOYR 8/4 (B) 
14 75YR 8/6 (B) 
IS 10YR 8/4 (B) 
16 75YR 8/6 (B) 
17 lOYR 8/4 (B) 
18 75YR 8/6 (B) 

AZ D:3:S(ASM) 10 SYR 7/6 (RY) 0.37(0.27) 
AZ D:3:9(ASM) 3 lOYR 8/4 (B) 0.24(0.12) 
AZ D:6:2(ASM) 3 SYR 8/4 (B) 0.43(0.17) 

4 7.SYR 8/2 (W) 0.38(0.21) 
AZ D:6:6(ASM) 9 7.SYR 8/4 (B) 0.43(0.28) 

10 SYR 7/4 (B) 0.41(0.29) 
11 75YR 8/4 (B) 0.29(0.IS) 
12 7.SYR 8/4 (B) O.44(O.4S) 
13 SYR 8/4 (B) 0.38(0.13) 

Black Mesa 

AZ D:7:10(ASM) 1 7.SYR 8/4 (B) 0.31(0.11) 
2 7.SYR 8/4 (B) 0.36(0.16) 
3 7.SYR 8/4 (B) 0.34(0.12) 
4 75YR 8/4 (B) 0.26(0.10) 
5 10YR 8/4 (B) 0.30(0.15) 
6 7.5YR 8/4 (B) 0.33(0.12) 
7 7.5YR 8/4 (B) 0.56(0.27) 
8 7.5YR 8/4 (B) 0.27(0.02) 

AZ D:7:12(ASM) 9 7.5YR 8/4 (B) 0.40(0.28) 
10 7.5YR 8/4 (B) 0.35(0.13) 
11 10YR 8/4 (B) 0.81(0.78) 

AZ D:7:13(ASM) 3 7.5YR 8/4 (B) 0.34(0.19) 
4 7.5YR 8/4 (B) 0.51(0.32) 
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FIred Color Mean Grain Size 
Sample (Color Group)B (S.D.) (mm) 

Black Mesa 

AZ D:ll:1(ASM) 3 75YR 8/4 (B) 0.33(0.20) 
" 4 75YR 8/4 (B) 0.36(0.22) 

AZ D:ll:ll(ASM) 1 75YR 7/6 (RY) 0.72(0.65) 
" 2 75YR 8/4 (B) 0.30(0.16) 

AZ D:ll:12(ASM) 4 75YR 8/4 (B) 0.22(0.10) 
AZ D-11-20(NAU) 1 lOYR 8/4 (B) 

" 2 lOYR 8/4 (B) 
3 lOYR 8/4 (B) 
4 10YR 8/4 (B) 
5 10YR 8/4 (B) 
6 10YR 8/4 (B) 
7 10YR 8/4 (B) 
8 10YR 8/4 (B) 
9 75YR 8/6 (B) 

10 10YR 8/2 (W) 
AZ D:15:1(ASM) 1 75YR 8/6 (B) 0.65(0.81) 
AZ D:15:8(ASM) 1 75YR 8/6 (B) 0.36(0.20) 

" 2 75YR 8/4 (B) 053(058) 
3 75YR 8/6 (B) 052(0.38) 

AZ D:15:13(ASM) 1 75YR 8/4 (B) 052(0.38) 
" 2 75YR 8/4 (B) 0.40(0.25) 

Lower Little Colorado River Basin 

AZ I:l:17(ASM) 1 lOYR 8/4 (B) 
2 10YR 8/4 (B) 
3 lOYR 8/4 (B) 
4 10YR 8/4 (B) 
5 75YR 7/6 (RY) 
6 75YR 8/4 (B) 

NA7398A 1 10YR 8/4 (B) 
2 5YR 7/6 (RY) 

NA7398B 1 5YR 7/6 (RY) 
2 10YR 8/4 (B) 
3 5YR 7/6 (RY) 
4 10YR 8/4 (B) 
5 5YR 7/6 (RY) 

NA1600 1 7.5YR 7/6 (RY) 
2 lOYR 8/4 (B) 
3 10YR 8/4 (B) 
4 10YR 8/4 (B) 
5 10YR 8/4 (B) 
6 75YR 8/4 (B) 

NA1601 1 7.SYR 7/6 CRY) 
2 lOYR 8/4 CB) 
3 lOYR 8/4 (B) 
4 SYR 7/6 (RY) 
S 7.5YR 7/6 CRY) 
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Fired Color Mean Grain Size 
Sample (Color Group)B (S.D.) (mm) 

Aagstaff Area 

NA1601 6 10YR 8/4 (B) 
NA1765 1 7.5YR 8/6 (B) 

2 10YR 8/4 (B) 
3 5YR 7/6 (RY) 
4 7.5YR 7/6 (RY) 
5 10YR 8/4 (B) 
6 10YR 8/4 (B) 
7 5YR 7/6 (RY) 
8 7.5YR 7/6 (RY) 
9 5YR 7/6 (RY) 

10 7.5YR 8/4 (B) 
AZ I:10:2(ASM) 1 5YR 7/6 (RY) 0.55(0.51) 
AZ I:10:3(ASM) 1 7.5YR 8/4 (B) 0.38(0.21) 

2 7.5YR 8/4 (B) 0.71(1.03) 
AZ I:15:1(ASM) 1 5YR 7/6 (RY) 0.34(0.17) 

2 7.5YR 8/4 (B) 0.41(0.38) 
3 7.5YR 8/4 (B) 0.28(0.19) 
4 7.5YR 7/6 (RY) 1.52(1.93) 
5 7.5YR 8/4 (B) 0.55(0.34) 

San Francisco Mt.10:14 1 7.5YR 8/4 (B) 0.25(0.13) 
San Francisco Mt.15:3 1 7.5YR 8(1. (W) 0.34(0.14) 
AR-03-04-02-2479 1 7.5YR 8/4 (B) 0.51(0.28) 
AR-03-04-05-287 1 10YR 8/4 (B) 0.39(0.25) 
NA3577A 1 lOYR 8/4 (B) 

2 10YR 8/4 (B) 
3 10YR 8/4 (B) 
4 10YR 8/4 (B) 
5 10YR 8/4 (B) 
6 10YR 8/4 (B) 
7 10YR 8/4 (B) 
8 10YR 8/4 (B) 

B W: White, B: Buff, RY: Reddish Yellow. 
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Sample FIred Color (Color Group)B 

Shonto Plateau 

NA8652 19 10YR 8/4 (B) 
" 20 75YR 8/6 (B) 

21 75YR 8/6 (B) 
22 7.5YR 8/4 (B) 
23 10YR 8/4 (B) 
24 10YR 8/4 (B) 
25 10YR 8/4 CB) 
26 10YR 8/4 (B) 
27 75YR 8/6 CB) 
28 10YR 8/4 CB) 

NA8666 1 75YR 8/6 CB) 
2 10YR 8/4 CB) 
3 5YR 7/6 CRY) 
4 5YR 7/6 CRY) 
5 5YR 7/6 CRY) 
6 ?5YR 6/6 CRY) 

AZ D:3:5CASM) 11 75YR 7/6 (RY) 
12 25YR 6/8 CRY) 

AZ D:3:9(ASM) 4 75YR 8/4 CB) 
5 5YR 5/4 (RB) 
6 5YR 5/4 (RB) 
7 75YR 8/4 (B) 

AZ D:6:2(ASM) 5 75YR 8/4 CB) 
" 6 75YR 8/4 (B) 

7 5YR 8/4 (B) 
AZ D:6:6(ASM) 14 75YR 8/4 CB) 

15 75YR 8/4 (B) 
16 7.5YR 8/2 (W) 
17 10YR 8/2 (B) 
18 7.5YR 8/4 (B) 

Black Mesa 

AZ D:7:lDCASM) 9 75YR 8/4 CB) 
10 lOYR 8/4 CB) 
11 75YR 8/2 (W) 
12 10YR 8/4 (B) 
13 7.5YR 8/2 (W) 
14 lOYR 8/4 (B) 
15 7.5YR 8/4 CB) 
16 5YR 8/4 (B) 

AZ D:l1:11CASM) 3 7.5YR 8/4 CB) 
AZ D:11:12CASM) 5 7.5YR 8/4 (B) 

6 7.5YR 8/4 CB) 
AZ D:ll:18CASM) 1 7.SYR 8/4 CB) 

2 7.SYR 8/6 CB) 
AZ D-1l-20CNAU) 11 lOYR 8/4 CB) 

12 10YR 8/6 CB) 
13 10YR 8/4 CB) 
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Sample Ftred Color (Color Group)" 

Black Mesa 

AZ D-1l-20(NAU) 14 10YR 8/4 (B) 
" 15 7.5YR 8/6 (B) 

16 lOYR 8/4 (B) 
17 10YR 8/4 (B) 
18 10YR 8/6 (B) 
19 2.5YR 8/4 (B) 

AZ D:15:1(ASM) 2 25YR 6/8 (R Y) 
3 2.5YR 8/6 (B) 
4 2.5YR 6/8 (RY) 
5 5YR 7/6 (RY) 
6 75YR 8/6 (B) 

AZ D:15:8(ASM) 4 75YR 8/6 (B) 
AZ D:15:13(ASM) 3 75YR 8/6 (B) 

" 4 75YR 8/6 (B) 
5 75YR 8/6 (B) 

Lower Little Colorado River Basin 

AZ I:1:17(ASM) 1 lOYR 8/4 (B) 
" 2 10YR 8/4 (B) 

3 75YR 8/4 (B) 
4 75YR 8/4 (B) 
5 75YR 8/4 (B) 
6 7.SYR 8/4 (B) 
7 75YR 8/4 (B) 
8 10YR 8/4 (B) 
9 lOYR 8/4 (B) 

10 75YR 8/4 (B) 
11 10YR 8/4 (B) 
12 75YR 8/4 (B) 
13 lOYR 8/4 (B) 
14 lOYR 7/4 (B) 
15 10YR 8/4 (B) 

NA7398B 1 75YR 7/6 (RY) 
2 75YR 8/2 (W) 
3 5YR 7/6 (RY) 
4 75YR 7/6 (RY) 
5 7.5YR 7/6 (RY) 
6 lOYR 8/4 (B) 
7 5YR 7/6 (RY) 
8 5YR 7/6 (RY) 
9 75YR 8/2 (W) 

10 10YR 8/4 (B) 
11 lOYR 8/4 (B) 
12 lOYR 8/4 (B) 
13 7.5YR 7/6 (RY) 
14 lOYR 8/4 (B) 
15 lOYR 8/4 (B) 



Sample 

Flagstaff Area 

AZ I:1O:2(ASM) 

AZ I:1O:3(ASM) 

AZ I:15:1(ASM) 

San Francisco Mt. 10:15 

San Francisco Mt. 15:2 
San Francisco Mt. 15:3 
AR-03-04-02-70 
AR-03-04-02-1026 

AR-03-04-02-2252 

AZ I:15:29(ASM) 

San Francisco Mt. 15: 1 

AR-03-04-02-2269 
AR-03-04-02-2271 
AR-03-04-02-2283 
AR-03-04-02-2479 
AR-03-04-02-2480 
AR-03-04-02-2506 
AR-03-04-02-2507 
AR-03-04-02-2514 

2 
3 
3 
4 
5 
6 
7 
8 
9 

10 
11 
13 
14 
15 
1 
2 
2 
2 
1 
1 
2 
3 
4 
5 
1 
2 
1 
2 
1 
2 
3 
4 
1 
1 
1 
2 
2 
3 
1 
1 

Fired Color (Color Group)B 

10YR 8/4 (B) 
5YR 7/6 (RY) 

75YR 8/4 (B) 
75YR 8/4 (B) 
75YR 8/4 (B) 
75YR 8/4 (B) 
75YR 8/4 (B) 
75YR 8/4 (B) 
75YR 8/4 (B) 

5YR 5/6 (RB) 
75YR 8/4 (B) 

5YR 8/4 (B) 
75YR 8/4 (B) 
75YR 8/4 (B) 
75YR 8/4 (B) 
75YR 8/4 (B) 
10YR 8/4 (B) 

75YR 8/6 (B) 
75YR 8/4 (B) 
10YR 8/4 (B) 
5YR 7/6 (RY) 

10YR 8/4 (B) 
75YR 8/6 (B) 
10YR 8/4 (B) 
10YR 8/4 (B) 
10YR 8/4 (B) 

75YR 8/4 (B) 
5YR 6/6 (RY) 
5YR 7/6 (RY) 
5YR 7/6 (RY) 

75YR 8/2 (W) 
75YR 8/4 (B) 
10YR 8/4 (B) 
10YR 8/4 (B) 

75YR 8/6 (B) 
75YR 8/4 (B) 
10YR 8/4 (B) 

25YR 5/6 (RB) 
5YR 7/6 (RY) 

10YR 8/4 (B) 

B W: White, B: Buff, RY: Reddish Yellow, RB: Reddish Brown. 
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APPENDIX E 

FREQUENCY OF COARSE- AND FINE-TEMPERED 

SPECIMENS OF TUSAYAN WIllTE WARE IN 

TREE-RING DATED PROVENIENCES 
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Latest 
Tree-Ring Total 

Provenience Date (AD.) Pottery Type N. Coarse Fine 

Northern Black Mesa 

AZ 0:11:113 PHI 854 Kana-a 7 7 
AZ 0:11:2025 St. 1 864 20 16 4 
AZ D:11:2068 St. 4 878 20 16 4 
AZ 0:7:216 St. 1 1015 30 15 15 
AZ 0:7:11 PHI 1040 20 5 15 

Black Mesa/Sosi 16 8 8 
AZ 0:11:3 Kiva 1 1092 Black Mesa/Sosi/ 

flagstaff 25 24 
AZ 0:11:425 St. 1 1125 20 19 
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FREQUENCY OF LI1TLE COLORADO WHITE WARE 

AND VARIOUS TEMPER TYPES OF 

TUSAYAN WIllTE WARE 
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Tusayan White Ware 

Total Little Colorado 
Provenience N. QBa QBSb QC QSd White Ware N. 

AZ D:7:11 PHI 30 30(100%) 
AZ D:7:27 Fea. 3 SO 49(98%) 1(2%) 
AZ D:7:216 St. 1 90 90(100%) 
AZ D:7:234 St. 2 30 30(100%) 
AZ D: 11:3 Kiva 1 30 30(100%) 
AZ D:11:18 Kiva 3 39 39(100%) 
AZ D-1S-67(NAU) 10 10(100%) 
AZ D-1S-91(NAU) 10 10(100%) 
AZ D-lS-94(NAU) 7 7(100%) 
AZ J-4-13(NAU) 10 10(100%) 
AZ J-S-lS(NAU) 8 8(100%) 
AZ J-S-17(NAU) 31 30(97%) 1(3%) 
AZ J-S-18(NAU) 17 16(94%) 1(6%) 
AZ J-S-19(NAU) 43 42(98%) 1(2%) 
AZ J-S-21(NAU) 6 6(100%) 
AZ J-S-28(NAU) 30 27(90%) 3(10%) 
AZ J-S-29(NAU) 26 24(92%) 2(8%) 
AZ J-6-2(NAU) 20 20(100%) 
AZ J-6-6(NAU) 13 13(100%) 2 
AZ J-7-11(NAU) 8 7(88%) 1(12%) 6° 
AZ J-7-1S(NAU) 9 1(11%) 8(89%) 
AZ J-B-31(NAU) 10 1(10%) 8(80%) 1(10%) 
AZ J-11-9(NAU) 10 10(100%) 
AZ J-1l-13(NAU) 7 7(100%) 
AZ J-11-21(NAU) S 1(20%) 4(80%) 
AZ J-1l-27(NAU) 13 1(8%) 11(8S%) 1(8%) 1 
AZ J-12-2(NAU) 6 S(83%) 1(17%) 1 
AZ J-12-3(NAU) S 1(20%) 3(60%) 1(20%) 6 
AZ J-12-11(NAU) 9 1(11%) 1(11%) 3(33%) 4(44%) 18 
AZ J-12-23(NAU) 6 1(17%) 4(67%) 1(17%) 13 

a Quartz + basaltic component. 

b Quartz + basaltic componet + sherds. 

C Quartz. 

d Quartz + sherds. 

e Five out of six are quartz-tempered without sherds. 

QB and QBS = Hopi Buttes Variety. 
QBS and QS = Sherd-tempered Tusayan White Ware. 
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FREQUENCY OF VARIOUS TEMPER 
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413 



414 

Tusayan Gray Ware 

Total 
Provenience N. QBIl QBSb QC QSd 

AZ J-5-15(NAU) 5 1(20%) 4(80%) 
AZ J-5-17(NAU) 19 19(100%) 
AZ J-5-18(NAU) 8 1(13%) 7(87%) 
AZ J-5-19(NAU) 25 25(100%) 
AZ J-5-21(NAU) 8 8(100%) 
AZ J-5-28(NAU) 13 13(100%) 
AZ J-5-29(NAU) 9 9(100%) 
AZ J-6-2(NAU) 9 9(100%) 
AZ J-6-6(NAU) 10 10(100%) 
NAI4,487 12 12(100%) 
NAI4,492 10 10(100%) 
NA14,494 10 10(100%) 
AZ J-7-11(NAU) 10 3(30%) 7(70%) 
AZ J-7-15(NAU) 8 1(13%) 7(87%) 
AZ J-7-17(NAU) 25 7(28%) 1(4%) 17(68%) 
NAI058 10 10(100%) 
AZ J-8-18(NAU) 12 1(8%) 11(92%) 
AZ J-ll-6(NAU) 7 2(29%) 5(71%) 
AZ J-1l-9(NAU) 8 8(100%) 
AZ J-1l-14(NAU) 6 6(100%) 
AZ J-1l-21(NAU) 14 3(21%) 11(79%) 
AZ J-1l-27(NAU) 6 6(100%) 
AZ J-ll-28(NAU) 5 1(20%) 4(80%) 
NA9176 10 3(30%) 7(70%) 
NA9311 10 8(80%) 2(20%) 
AZ J-12-3(NAU) 7 7(100%) 
AZ J-12-6(NAU) 16 11(69%) 5(31%) 
AZ J-12-1l(NAU) 14 5(36%) 1(7%) 8(57%) 
AZ J-12-13(NAU) 14 11(79%) 2(14%) 1(7%) 
AZ J-12-15(NAU) 6 6(100%) 
AZ J-12-19(NAU) 10 8(80%) 2(20%) 
AZ J-12-21(NAU) 44 20(45%) 24(55%) 
AZ J-12-23(NAU) 11 9(82%) 1(9%) 1(9%) 

B Quartz + basaltic component. 

b Quartz + basaltic componet + sberds. 

C Quartz. 

d Quartz + sberds. 

QB and QBS = Hopi Buttes Variety. 

QBS and QS = Sberd-tempered Tusayan Gray Ware. 
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(1) Monocrystalline quartz, (2) Polycrystalline quartz/feldspar, (3) Unlwinned feldspar, (4) Cross twinned feldspar, (5) Albite twinned feldspar, (6) 
Mica, (7) Organic-rich mudstone/shale, (8) Potsherd, (9) Standstone, (10) Chert/Rhyolite, (11) Crystalline schist, (12) Carbonate, (13) Unidentifiable, 
(14) Grain total. 600 points were scanned (scanning interval: 0.1 mm (horizontal) and 0.5 mm (vertical)). 

Sample (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

Shonto Plateau 

AZ D:3:3(ASM) 1 41 40 6 6 93 
2 57 39 19 4 1 1 122 
3 51 49 4 104 
4 94 76 36 6 212 
5 36 20 4 5 65 
6 40 3 4 1 25 7 3 83 
7 90 67 2 2 1 4 166 
8 48 45 14 3 6 116 
9 59 37 30 5 9 16 156 

AZ D:3:5(ASM) 1 66 44 9 5 1 125 
2 107 46 12 1 166 
3 60 62 6 5 133 
4 81 52 26 28 189 
5 69 48 12 8 2 141 
6 52 53 12 4 121 
7 36 67 12 5 8 128 
8 37 32 45 3 3 3 2 125 
9 75 45 3 6 2 131 

AZ D:3:9(ASM) 1 68 58 4 3 4 1 138 
2 77 31 3 1 5 117 

AZ D:6:2(ASM) 1 60 46 15 2 2 2 9 12 5 153 
2 28 53 19 14 6 14 1 135 

AZ D:6:6(ASM) 1 108 22 34 1 165 
2 67 44 2 4 1 118 
3 44 17 8 14 2 85 
4 89 37 10 10 147 
5 55 37 4 2 1 99 

-"'-..... 
0\ 



Sample (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

Shonto Plateal! 

AZ D:6:6(ASM) 6 36 57 14 5 1 2 2 117 
7 76 38 2 1 2 119 
8 48 55 10 1 114 

Northern Black Mesa 

AZ D:7:12(ASM) 1 95 55 8 2 160 
2 82 33 4 16 135 
3 24 30 11 1 75 3 3 147 
4 100 19 29 6 5 8 2 11 180 
5 54 61 16 11 1 1 144 
6 57 28 29 5 1 2 122 
7 23 32 3 1 1 5 7 72 
8 77 35 12 4 128 

AZ D:7:13(ASM) 1 38 70 21 1 2 25 5 2 164 
2 38 34 19 4 20 18 1 134 

AZ D:ll:1(ASM) 1 115 36 27 5 1 2 3 5 194 
2 92 40 15 1 13 7 1 5 174 

AZ D:11:12(ASM) 1 20 20 10 1 3 8 50 4 4 1 4 125 
2 74 87 25 1 7 194 
3 64 29 11 1 1 1 1 108 

Lower Little Colorado River Basin 

NA1292 1 33 38 15 31 2 120 
NA1600 1 88 21 5 21 137 

2 26 20 18 5 69 

.;>. ..... 
-....l 



Sample (1 ) (2) (3) (4) 

Lower Little Colorado River Basin 

NA1600 3 75 61 24 3 
4 29 7 3 

Flagstaff Area 

NAI925B 1 44 33 7 5 
2 62 38 15 
3 101 10 
4 48 70 6 1 
5 72 38 8 2 

(5) (6) (7) (8) (9) 

4 
12 73 

8 5 
1 7 

13 16 

(10) (11) (12) (13) 

1 
1 

8 1 

(14) 

167 
126 

104 
124 
112 
134 
149 

~ .... 
00 
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PETROGRAPHIC COMPOSmONS (POINT COUNTS) OF 
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(1) Monocrystalline quartz, (2) Polycrystalline quartz/feldspar, (3) Untwinned feldspar, (4) Cross twinned feldspar, (5) Albite twinned feldspar, (6) Mica, 
(7) Organic-rich mudstone/shale, (8) Potsherd, (9) Standstone, (10) Chert/Rbyolite, (11) Crystalline schist, (12) Carbonate, (13) Andesite, (14) Unidentifiable, 
(15) Grain total. 600 points were scanned (scanning interval: 0.1 mm (horizontal) and 0.5 mm (vertical». 

Sample (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 

Shonto Plateau 

AZ D:3:5(ASM) 10 53 35 21 2 3 8 6 5 134 
AZ D:3:9(ASM) 3 69 32 22 3 4 1 131 
AZ D:6:2(ASM) 3 81 26 24 5 3 12 151 

4 64 28 20 2 11 7 2 134 
AZ D:6:6(ASM) 9 26 18 5 10 42 4 1 107 

" 10 86 22 3 2 19 15 5 1 153 
11 22 25 18 3 21 14 103 
12 51 37 7 14 7 5 121 
13 72 48 8 7 9 22 1 167 

Northern Black Mesa 

AZ D:7:1O(ASM) 1 51 32 16 2 17 3 122 
2 62 23 24 3 9 6 127 
3 58 19 20 5 3 4 18 4 131 
4 82 25 7 3 1 1 1 120 
5 60 29 14 6 2 112 
6 53 23 26 3 1 9 30 6 151 
7 53 62 40 4 1 5 1 166 
8 53 36 28 1 13 16 16 14 2 179 

AZ D:7:12(ASM) 9 55 24 18 1 3 17 14 133 
10 44 19 21 2 2 1 1 4 21 14 130 
11 17 5 5 27 68 1 123 

AZ D:7:13(ASM) 3 28 33 26 22 11 6 126 

" 4 22 2 1 10 59 3 97 

~ 
tv 
0 



Sample (1) (2) (3) (4) (5) 

Northern Black Mesa 

AZ D:ll:1(ASM) 3 37 17 24 
4 69 35 21 

AZ D:11:11(ASM) 1 31 22 6 2 
2 94 40 12 1 

AZ D:11:12(ASM) 4 70 29 12 1 

Flagstaff Area 

AZ I:I0:2(ASM) 1 41 25 28 
AZ I:I0:3(ASM) 1 58 22 17 2 2 

2 67 15 20 
AZ I:15:1(ASM) 1 34 45 18 6 

" 2 42 11 6 1 
3 31 16 14 
4 29 17 9 4 
5 29 12 7 

San Francisco Mt. 10:14 1 38 23 16 1 
San Francisco Mt. 15:3 1 23 14 19 
AR-03-04-02-24 79 1 27 29 22 
AR-03-04-05-287 1 20 42 14 2 

(6) (7) (8) (9) (10) 

2 10 
2 23 7 

33 21 
11 4 
1 19 5 

5 7 
1 45 1 
1 2 28 3 

2 6 5 
2 46 5 

1 
112 3 

4 12 17 4 
8 5 
1 5 

4 4 
2 

(11) (12) (13) (14) 

4 

8 
5 

5 

2 

3 
5 
5 
8 

7 1 

(15) 

94 
157 
123 
168 
138 

111 
148 
137 
117 
113 
65 

174 
88 
96 
68 
94 
88 

~ 
N ..... 
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PETROGRAPHIC COMPOSmONS (POINT COUNTS) OF 

INDENTED CORRUGATED (TUSAYAN CORRUGATED 

OR MEDICINE GRAY) 
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(1) MonocrystaIline quartz, (2) PolycrystaIline quartz/feldspar, (3) Untwinned feldspar, (4) Cross twinned feldspar, (5) Albite twinned feldspar, (6) Mica, 
(7) Organic-rich mudstone/shale, (8) Potsherd, (9) Standstone, (10) Chert/Rhyolite, (11) Carbonate, (12) Unidentifiable, (13) Grain total. 600 points were 
scanned (scanning interval: 0.1 mm (horizontal) and 0.5 mm (vertical)). 

Sample (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

Shonto Plateau 

AZ D:3:5(ASM) 11 61 40 1 3 105 
12 95 54 19 3 4 175 

AZ D:3:9(ASM) 4 48 74 20 10 2 1 155 
5 41 75 4 3 16 139 
6 53 54 1 2 14 124 
7 20 34 1 1 2 58 

AZ D:6:2(ASM) 5 70 51 1 13 2 137 
6 51 82 15 4 3 155 
7 56 65 10 131 

AZ D:6:6(ASM) 14 20 65 10 1 11 8 115 
15 25 22 1 4 11 63 
16 18 68 10 2 98 
17 32 51 19 1 1 104 
18 53 13 36 29 3 134 

Northern Black Mesa 

AZ D:7:IO(ASM) 9 35 75 2 9 121 
10 63 43 2 1 109 
11 63 65 2 2 132 
12 31 46 3 2 23 105 
13 54 78 2 134 
14 36 24 21 1 82 
15 40 41 3 84 
16 100 68 6 3 177 

tl w 



Sample (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

Northern Black Mesa 

AZ D:II:l1(ASM) 3 31 76 17 124 
AZ D:ll:12(ASM) 5 38 79 6 20 18 2 11 174 

6 48 55 1 1 6 111 
AZ D:1l:18(ASM) 1 14 72 11 13 111 

2 11 41 23 2 2 1 38 118 

Aag§taff Area 

AZ I:lO:2(ASM) 2 25 54 3 8 90 
3 29 40 8 17 3 97 

AZ I:1O:3(ASM) 3 32 33 23 15 103 
4 32 31 55 5 8 131 
5 96 36 7 14 153 

AZ I:15:1(ASM) 6 31 4B 6 6 38 12 141 
7 51 5 4 64 5 129 
8 38 46 3 6 16 109 
9 60 35 10 8 11 125 

10 45 39 4 3 2 1 94 
11 17 85 7 6 17 18 6 4 160 
13 45 74 1 2 3 2 127 
14 57 50 28 13 9 158 
15 38 8 21 4 2 28 101 

San Francisco Mt. 10: 15 1 42 49 20 5 5 121 
2 36 41 22 7 2 4 112 

San Francisco Mt. 15:2 2 16 39 9 3 37 12 2 118 
San Francisco Mt. 15:3 2 34 11 7 12 1 7 72 
AR-03-04-02-70 1 4 37 11 8 2 62 
AR-03-04-02-1026 1 86 45 2 3 3 2 141 

2 17 42 8 1 32 45 8 3 156 
3 41 26 1 1 34 20 1 124 it3 

.j:>. 



Sample (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

F1agstaff Area 

AR-03-04-02-1026 5 86 12 1 1 41 6 147 
AR-03-04-02-2252 1 38 53 3 1 95 

2 71 47 1 13 1 133 
AZ I:15:29(ASM) 1 38 29 21 23 6 3 22 3 145 

2 14 89 9 2 2 116 
San Francisco Mt. 15:1 1 29 48 4 13 13 11 118 

2 64 14 9 6 1 24 2 8 7 135 
3 52 28 15 1 1 2 99 
4 20 19 13 19 8 79 

AR-03-04-02-2269 1 76 32 13 1 5 9 136 
AR-03-04-02-2271 1 88 23 4 5 3 1 5 129 
AR-03-04-02-2283 1 47 12 6 3 26 3 6 3 106 
AR-03-04-02-2479 2 46 27 22 17 2 7 121 
AR-03-04-02-2480 2 25 84 10 7 126 
AR-03-04-02-2506 3 11 3 1 2 140 1 2 1 161 
AR-03-04-02-2514 1 88 36 1 1 20 4 6 156 

~ 
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NORTHERN BLACK MESA 

AZ D:11:113 PHI (Gumerman et al. 1972:37-(6) 

Site 

A kiva (PHI) was the only structure excavated in this site. Because of heavy overburden from 
higher terraces and from excavations fOJ." the pipeline, no testing was done in other parts of the site. As a 
result, the presence-absence of other structures associated with the kiva is unknown. 

Deposit 

A third of the structure was already destroyed by construction. The remaining part was excavated 
in 1970. No profile of the fill is available either in the excavation report or the site file. Burnt roof-fall was 
directly lying on most parts of the floor. However, in the west part of the floor, "a number of beams rested 
on a 20 em. lens of clean, tan aeolian deposited sand" (Gumerman et at 1972:42). The fill above the burnt 
roof-fall consisted mainly of alluvially deposited sand with gravel and clay lenses. It is mentioned that 
sandstone slabs of varying sizes were distributed in the 20 to 60 em above the burnt roof-fall. Possibly, these 
slabs were deposited by alluvial processes rather than being intentionally placed by reoccupants of the site. 
Although it is not mentioned in the excavation report, a field note in the site file recorded the presence of 
a burial in the fill. It was a disturbed and very fragmentary burial and was found 91 cm below ground 
surface. No grave goods were reported. 

The number of sherds recovered from each provenience is presented in Table K-1. The 
occurrence of large sherds (~ 10 em) is much higher in floor fill than in other proveniences (Table K-2). 
Seven sherds recovered from the perimeter (Broadsides I and II) were refitted with sherds recovered from 
the fill of the structure. 

Table K-1. The number of sherds recovered from each provenience of AZ D:11:113 PH1 (before 
refitting) 

Provenience 

Backdirt 
Broadside I 
Broadside II 
Fill 
Floor Fill 
Hearth Fill 

Total 

Number of Sherds 

44 
69 
63 
27 

155 
3 

361 
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Table K-2. Sherd size distribution in AZ D:11:113 PHI (after refitting) 

Sherd Size (em) 

Provenience 2-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 Total 

Backdirt 18 (72%) 5 (20%) 2 (8%) 25 
Broadside I 36 (63%) 21 (37%) 58 
Broadside II 31 (53%) 23 (40%) 3 (5%) 1 (2%) 58 
Fill 3 (43%) 3 (43%) 1 (14%) 7 
Floor Fill 11 (31%) 13 (36%) 6 (17%) 2 (6%) 2 (6%) 1 (3%) 1 (3%) 36 
Hearth Fill 1 (100%) 1 

Cemmic ColleclJoD 

Sherds in the sherd collection include specimens recovered from the perimeter (Broadsides I and 
II) of the structure. Although there are no whole vessels, there are many large sherds including extremely 
large ones (30 to 40 em after refitting). Most of these large sherds are amorphous; some of them have 
ground or trimmed edges, i.e., they were apparently reused for unknown purposes after breakage. 

Dote or the Cemmic Assemblage 

1Wenty-eight tree-ring dates were obtained from the structure (Ward 1972:212) (Figure 14). Of 
these, 16 cutting dates are concentrated at 852. The construction of the structure in this year is 
unquestionable. Since there is no repair date, the structure was possibly occupied until around 855. The 
median date of ceramic assemblage was, therefore, determined to be 854. 

AZ D:1l:2023 St. 1 (Olszewski 1984) 

Site 

The site consisted of a kiva (St. 1) and three slab-lined contiguous rooms whose association with 
the kiva is apparent in terms of their positions. 

Deposit 

The structure was partially excavated in 1982. Although the excavated area is not precisely known, 
possible excavated grids in and around the structure are shown in Figure K-l based on records in the site 
file. According to the excavation report, there was a culturally sterile sandy loam layer (thickness unknown) 
between floor and burnt roof-fall- at least in the east-west fill profile (not published). This intervening fill 
is not recorded in the north-south fill profile. The fill above the roof-fall consisted of the floor sandy loam 
layers that included a low density of artifacts. About 70 cm above in the north-south fill profile, there were 
two charcoal lenses that were, as discussed below, possibly produced by later reuse of the depression (Figure 
K-2). 
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..... :REFITTED SHERO'> 

Figure K-1. Plan, excavated grids and distribution of refitted sherds of AZ D: 11:2023 St. 1. - B: 
Burial, V: Ventilator shaft, Shaded grids: Excavated • 

• Charcoal concentration 

7\ Elevation points below 
verticol conl!ol dotum 

Ro Root disturbonce 

Rd Rodent clslurbonce 

® Pas tor beom 

e-o Refitted sherds 
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Figure K-2. Fill profile and distribution of refitted sherds of AZ D:ll:2023 Sl. I (Olszewski 
1984:Figure 3.21 modified). 
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Near the center of the floor, a burial was uncovered. Since the burial pit was dug into fill and 
roof-faU, it is apparent that the disposal of the dead antedated by some years the burning of the structure. 
The upper side of the skeleton was burned, while the lower side that rested against floor was not. Olszewski 
(1984:186) interpreted the burning of skeleton to be a result of the burning of the structure. However, this 
is apparently impossible because the burning of the structure took place before the digging of burial pit In 
light of the fill prOfile, the burial was partiaUy covered with burnt roof-faU. A plausible scenario is that (1) 
a fire was made above the corpse after it was placed in the pit, (2) the pit was not bacldilled after the 
burning of the corpse, and (3) the waU of burial pit eventually coUapsed and sediments flowed into the pit 
from its perimeter. This burial is a clear example of a very unusual mortuary practice in northern Black 
Mesa and other parts of the American Southwest. 

Sherds were recovered in accordance with arbitrary levels whose thickness was variable. The 
southernmost two grids and the northernmost three grids were dug in 10 to 20 em thickness. However, in 
other grids, 40 to 180 em columns were completely removed except for levels near the ground surface and 
floor (possibly because of their low artifact density). Sherd density was higher in the lower part of the 
deposit (Table K-3). Also, the occurrence of large sherds (~ 10 em) was higher in the lower part of the 
deposit (Table K-3). Many sherds recoverd from different grids refit (Figures K-1 and K-2). In terms of 
(1) the directionality in the distribution of refitted sherds and (2) the recovery of two refitted sherds in high 
levels and not directly lying on roof-fall (E491 N506), most of these sherds probably migrated into the 
depression from the southern perimeter after the collapse of roof. 

Ceramic CollecUon 

Sherds in the sherd coUection include those recovered from the perimeter of the structure. Most 
sherds in the collection are typical pottery types predominant before 1000, i.e., Kana-a Black-on-white and 
Lino Gray. However, there are also some sherds that were predominant after 1000, i.e., Tusayan Corrugated 
(N = 5) and Moenkopi Corrugated (N = 2). All these later types were recovered from the burial pit and 
ventilator shaft except for one Moenkopi Corrugated sherd. Some of these sherds were refitted within and 
between the proveniences. It is probable, therefore, that those sherds were associated with activities of the 
people responsible for placing the burial, not with the original occupation of the structure. 

Table K-3. Sherd size distribution in AZ D:ll:2023 St. 1 (after refitting). - (1) Approximate level 
below vertical control datum (m). 

Sherd Size (em) 

(1) 2-5 5-10 10-15 15-20 20-25 Total 

Above 2.0 19 (95%) 1 ( 5%) 20 
2.0-2.5 5 (83%) 1 (17%) 6 
2.5-3.0 61 (77%) 16 (20%) 1 ( 1%) 1 (1%) 79 
3.0-3.5 25 (64%) 11 (28%) 3 (8%) 39 
3.5-4.0 53 (56%) 29 (31%) 11 (12%) 1 (1%) 1 (1%) 95 
Below 4.0 11 (85%) 1 ( 8%) 1 ( 8%) 13 
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A remaining Moenkopi Corrugated sherd was recovered 50 to 60 cm above the burial. Hence, 
it is unlikely to have been associated with activities of the mortuary party. In almost the same level as this 
sherd were recovered two charcoal concentrations, apparently the result of another reuse of the depression 
occurring an unknown years after the earlier reuse of the depression as a burial ground. It is probable that 
the sherd belonged to this later reuse of the depression. 

Dote or the CeramJc Assemblage 

Fifteen tree-ring dates were obtained from the structure (Nichols and Smiley 1984a:584) (Figure 
K-3). Of these, four were taken from the fill, but not from burnt roof-fall. This anomaly perhaps results 
from the disturbance created by digging of the burial pit. Based on the clustering of cutting dates at 852 
(N = 5), Olszewski (1984: 186) inferred that the structure was constructed in this year and occupied at least 
until 860; an occupation of eight or more years was postulated. If this interpretation is correct, the site was 
occupied for an unusually long period in northern Black Mesa. However, in terms of the thin midden 
deposit (10 to 20 em in depth) and its low sherd density (Olszewski 1984:186), an exceptionally long-term 
occupation of tbis site is unlikely. It is more plausible that the structure was constructed at 860 as indicated 
in another clustering of cutting dates (N = 4) and occupied for only 2 or 3 years like most of primary 
habitation sites in northern Black Mesa. As a result, the median date of the ceramic assemblage was 
determined to be 862. 

II CUTTING DATE 
o NONCUTTING DATE 

Figure K-3. Frequency distribution of tree-ring dates in AZ D: 11:2023 Sl. 1 
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AZ D:ll:2025 S1. 1 (Stone 1984) 

Site 

The site was composed of a kiva (S1. 1) and seven other structures (S1. 2 to 8). Although the 
spatial arrangement is not usual, S1. 2 and 4 to 7 were possibly associated with the kiva in terms of their 
positions and orientation. Two jacal structures (S1. 3 and 8) are also likely to have been part of the kiva 
complex because a high or moderate density of Uno Gray and/or Kana-a Gray was recorded from the 
structures. On the other hand, a burial (Fea. 6) possibly belonged to a later component because it contained 
several Tusayan and/or Moenkopi Corrugated sherds. 

Deposit 

1bree-quarters of the structure was excavated in 1982 (FIgure K-4). According to the excavation 
report, there was intervening fill (fine aeolian yellow sand-maximum thickness of 8 em) between floor and 
burnt roof-fall mainly in the eastern portion of the structure, while it was absent in the southwestern part 
of the structure. However, the profile in the site file taken in the western part of the structure recorded this 
intervening fill. Fill above roof-fall was sand lamination and sandy loam. No charcoal concentrations or 
other indications of later reuse of the depression in this fill are reported (FIgure K-5). 
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Figure K-4. Plan, excavated grids and distribution of refitted sherds of AZ D:11:2025 St. 1. -
H: Hearth, V: Ventilator shaft, Sbaded grids: Excavated. 
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Sherds were recovered from arbitrary levels of varying thickness. In some grids, levels were ca. 
10 to 20 em thick, while in other grids large columns of ca. 100 to 200 em thickness were removed 
altogetber. In terms of tbe observation of grids wbere sberds were recovered from fine-grained levels, sberd 
density was possibly not significantly different between the upper and lower part of the deposit (Table K-
4). However, tbe occurrence of large sberds (~ 10 em) was much higber in the lower part of the deposit 
(possibly floor) tban the upper part (Table K-S). Many sherds were refitted between the inside of tbe 
structure and tbe fill of tbe ventilator shaft (Figure K·4). Because most of these refitted sberds inside tbe 
structure are concentrated on the base of tbe wall near tbe ventilator shaft, tbe refitted sberds in the 
structure and in the ventilator shaft possibly were deposited originally on old ground surface near the 
ventilator sbaft. Also, two sherds recovered from tbe perimeter of the structure were refitted with tbose 
recovered from the inside of structure. 

CemmJc CoUection 

The sherd collection includes some specimens recovered from the perimeter of the structure. 
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Table K-4. The number of sl1erds recovered from each level in selected grids of AZ D: 11:2025 
St. 1 (before refitting). -- (1) Approximate level below vertical control datum (m). 

E495 E496 
(1) N496 N496 Total 

Above 2.5 3 6 9 
2.5-3.0 15 21 36 
3.0-3.5 10 25 35 
3.5-4.0 13 15 28 
Below 4.0 3 26 29 

Table K-5. Sherd size distribution in AZ D:1l:2025 St. 1 (after refitting). -- (1) Approximate level 
below vertical control datum (m). 

(1) 2-5 

Above 2.5 67 (77%) 
2.5-3.0 46 (87%) 
3.0-3.5 78 (87%) 
3.5-4.0 108 (79%) 
Below 4.0 40 (63%) 

Date of the Ceramic Assemblll&e 

Sherd Size (cm) 

5-10 10-15 

20 (23%) 
6 (11%) 1 (1%) 

11 (12%) 1 (1%) 
25 (18%) 4 (3%) 
18 (28%) 4 (6%) 

15-20 20-25 

1 (2%) 1 (2%) 

Total 

87 
53 
90 

137 
64 

1\venty tree-ring dates were obtained from the structure (Nichols and Smiley 1984:584) (Figure 
14). The cluster of 10 cutting dates at 862 clearly indicates that the structure was built in this year. Since 
there is no repair date, the median date of the ceramic assemblage was determined to be 863. 
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AZ 0:11:2027 SI. 2 (Olszewski et al. 1984b) 

Site 

The site was composed of a kiva (St. 2) and six other structures. It is obvious that these structures 
formed a kiva complex in terms of their spatial arrangement (Figure 13). No structures or features indicating 
occupations earlier or later than the kiva complex were found. 

Deposit 

The structure was completely excavated in 1982. Several ill situ vessels and other artifacts were 
found on the floor and in burnt roof-fall. Between the floor and the burnt roof-fall, there was a relatively 
thick (25 cm max.) intervening fill layer (brown sand and sandy loam). The fill above the roof-fall was sandy 
or clayey loam and was divided into three strata (Figure K-<i). According to the excavation report, artifact 
density was low to moderate in the upper two fill strata, while it became moderate to heavy below them. 
The size distribution of sherds removed from the roof-fall to floor level is presented in Table K-<i. 

A 

• Cnorcool concentratlon 

a Sandsfone slob Of rOCk 

a 

" 

Arllfacl 

E.levotlon POI"ts below 
'{erllcol conlrol datum 

Ir.sec' disturbance 

506 505 504 

~ Brown(IOYR 4/3) sandy loom. a"dac's 

~ Brown! 7.5 YR 5/4) sandy loom; arllfacls 

lliill 
ITIIIIl 

Brown (7.5 YR 5/4) clayey loom wllh grovel InCluSions; 
scotter of charcoal; artifacts 
Roof-fall. very dark gray!lOYR 3/1) sanoy loom; 
heavy Scolter at Chorcoal; burned beams, artifacts 

Brown! 7. 5 YR 512lsono and sanoy loom m"lure, arllfOCIS 

!fii:ffl Cloy ridge 

77 BedrOCK 

Figure K-<i. Fill profile of AZ 0:11:2027 SI. 2 (Olszewski et al. 1984b:Figure 3.31 modified) 
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Table K-6. Sherd size distribution in AZ D:ll:2027 St. 2 (after refitting). - (1) Approximate level 
below vertical control datum (m). 

Sberd Size (em) 

(1) 2-5 5-10 10-15 15-20 20-25 25-30 30-35 Total 

2.0-25 219(55%) 133(34%) 27(7%) 13(3%) 3(1%) 1(0%) 3% 

Ceramic Collection 

There are eight wbole vessels in the reconstructible vessel collection. However, after refitting of 
sherds in the sherd collection, 12 more vessels (including recycled broken pots) recovered from floor or roof 
were reconstructed. The distribution of these vessels within the structure is presented in Figure K-7. When 
the precise borizontal coordinates of a pot's location are unknown, (1) the center or near the center of a grid 
from which the majority of sberds of a vessel was recovered or (2) the border of two grids from whicb many 
sherds of a vessel were recovered was plotted in tbe figure. Two pots shown in Figure 3.31 of the excavation 
report, i.e., Fea. 26 and 32 (Olszewski et aI. 1984b:214), could not be found in the reconstructible vessel 
collection. Of seven recycled broken pots on floor or roof, four of them have very peculiar use wear, i.e., 
a concentric sooting band both on the inside and outside of a vessel with no sooting area in the center of 
the base (Figure K-8). 

Because many reconstructible vessels were not reconstructed, the amount of sberds in the sherd 
collection was unusually large. Hence, only sberds recovered below the 20 m level (roof-fall, fill below roof
fall and floor) were examined. Although no indication of later reoccupations of the locality was reported, 
there are some apparently later pottery types included in the sberd collection. Thus, all sberds (N = 38) 
put in Bag 431 (E496 N505 228-2.33 m) are pottery types dominant after 1050, which differ totally from 
types recovered from otber proveniences (see Appendix: L). The label of tbe bag mentions that tbese sberds 
were recovered from "Kiva root fill," wbose meaning is unknown. No more detailed information about this 
provenience tban this description is provided in tbe site file. Be that as it may, it is probable tbat sberds 
in tbe bag were not associated witb tbe occupation of tbe structure. 

Dllte or the Ceramic Assemblage 

Eleven tree-ring dates were obtained from tbe structure (Nicbols and Smiley 1984a:584) (Figure 
14). Five cutting dates are concentrated at 873, whicb securely indicates tbe year of construction. The latest 
repair date, 877+r (noncuUing), was tentatively regarded as 878. In terms of a 3-year repair interval, tbe 
occupation would bave continued until 881. The median date of tbe ceramic assemblage was, tberefore, 
determined to be 877. 
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Figure K-7. Distribution of reconstructible vessels on the floor and the roof of AZ D:ll:2027 8t. 
2 - H: Hearth, V: Ventilator shaft. On the floor-Fl: Kana-a Black-on-white (No. 1 of Figure 22, No. 35 
of Figure M-4), F2: Kana-a Black-on-white seed Jar (No. 36 of Figure M-4), F3: Kana-a Black-on-white seed 
jar (VN633)(No. 37 of Figure M-4), F4: Lino Gray seed jar (VN641), F5: Lino Gray seed jar (VN642), 
F6: Lino Gray jar (No. 1 of Figure 25), F1: Lino Gray pitcher (No.2 of Figure 25), F8: Lino Gray pitcher 
(VN64{), F9: Broken gray ware jar (recycled), FlO: Broken gray ware jar (recycled), Fl2: Broken 
unpainted white ware bowl (No.1 of Figure K-8). On the roof-Rl: Kana-a Black-on-white bowl (VN638) 
(No. 38 of Figure M-4), R2: Plain gray miniature bowl (VN631), R3: Lino Gray pitcher (VN635), R4: 
Lino Gray seed jar (VN636), R5: Lino Gray seed jar, R6: Broken gray ware jar (recycled) (No.4 of Figure 
K-8), R7: Broken gray ware jar (recycled) (No.2 of Figure K-8), R8: Broken gray ware jar (recycled). 



Figure K-8. Recycled broken vessels having peculiar use-wear in AZ D:ll:2027 S1. 2.-1: Tusayan 
White Ware bowl body or base, 13.3 x 14.8 em (F12) 2: Tusayan Gray Ware (Fugitive Red) jar body, 235 
x 26.0 em (R1), 3: Tusayan Gray Ware jar body, 195 x 195 em (Fll), 4: Tusayan Gray Ware (Fugitive 
Red) jar body, 29.5 x 32.0 em (R6). a: Lateral view, b: Inside, c: Outside. Scale variable. 
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AZ D:ll:2068 St. 4 (Sink et al. 1983) 

Site 

This was a large multicomponent site consisting of 22 structures and many features. Sink and 
others (1983) divided tbe site into three discrete occupations, components 1 to 3 (see also Powell and 
Gumerman 1987:75, 94-95). While the validity of their division is questionable, only problems with 
component 2 are discussed below because St. 4 is included in this component. 

According to Sink and others, component 2 consisted of 14 structures and two features (possibly 
jacal structures). However, it is more likely that (1) some of these structures were of later components, (2) 
a structure of component 1 actually belonged to component 2, and (3) component 2 includes two discrete 
kiva complexes that were possibly occupied at different times. In terms of the prevalent ceramics in the fill, 
i.e., gray ware and "late Black-on-white" (Sink et at. 1983:233), St. 16 probably belonged to a later 
component. Similarly, based on tree-ring dates (the latest date is 1098vv, noncutting) (Sink et al. 1983:433) 
and pottery types (primarily Tusayan Corrugated) (Sink et at. 1983:233) associated with tbe structure, St. 2 
was apparently of a later component, although Sink and others regardC'.d it as part of component 2 at least 
in the text (note that the text and Figure 52 in the excavation report are contradictory in this regard). 

Contrastingly, Sink and others considered that St. 3 belonged to component 1 based on the tree
ring date (B47+v, noncutting) obtained from the structure. However, in terms of its isolation (more than 
40 m apart) from other structures of the component, this seems a less likely possibility. It is more likely, 
rather, that St. 3 (Kiva) was part of a kiva complex (associated structures were St. 17, 18 and 22) of 
component 2 Another kiva complex in component 2 possibly consisted of St. 4 (Kiva), St. 19 (habitation 
room), st. 5, 7, 10, 11, 13, 14, 19, Fea. 46 and 55 (storage rooms). Since the northern balf of St. 3 was 
covered witb Midden 2, whicb was possibly associated with the St. 4 complex, it is probable that the 
abandonment of tbe St. 3 complex predated the St. 4 complex. 

Deposit 

The structure was completely excavated in 1981 except for ES07 N487 grid (Figure K-9). The line 
along whicb the fill profile was taken in Figure 54 of the excavation report (Sink et al. 1983:222) is not 
correct. The probable correct line is delineated in Figure K-9. Yet, the profile and tbe plan do not perfectly 
matcb even in this position. There was burnt roof-fall, perbaps directly on floor. Fill above tbe roof-fall was 
sand layers (Figure K-I0). The fill from the present ground surface to about 28 m level (ca. 80 em 
thickness) included many artifacts. Dominant pottery types above and below 3.0 m level are totally different 
(see Appendix L). It is apparent that the fill above 28 m level was mainly secondary refuse discarded by 
later occupants of the site. It sbould be noted that some later sberds apparently originated in the secondary 
refuse were recovered near the floor, i.e., sberds moved downward substantially due to rodent and/or insect 
activities. The occurrence of large sberds (O!: 10 em) was higher in tbe lower part of the deposit (Table K-
7). 

Cerumlc CoUecUon 

In tbe reconstructible vessel collection are a Kana-a Gray pitcber (VN701) (80% reconstructed) 
and a Kana-a Black-on-white bowl (VN702) (one-balf reconstructed). The former was possibly recovered 
from roof and tbe latter was from floor. In the excavation report, it is mentioned tbat pieces of two 
reconstructible gray ware pots were recovered from floor (Sink et al. 1983:233). One of tbese pots might 
be VN 702, tbough it may not bave been recovered from the floor. The other reconstructible pot mentioned 
could not be located in the reconstructible vessel collection. After refitting of sherds in tbe sberd collection, 
a Lino Gray pitcber was balf reconstructed and several sberds, possibly belonging to this vessel, were also 
identified. This vessel may have been de facto refuse on floor. 
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Figure K-9. Plan and excavated grids of AZ D:ll:2068 St. 4.- H: Hearth, V: Ventilator shaft, 
Shaded grids: Excavated. 
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Table K-7. Sherd size distribution in AZ D:l1:2068 St. 4 (after refittin). - (1) Approximate depth 
from vertical control datum (m). 

Sherd Size (em) 

(1) 2-5 5-10 10-15 15-20 

Above 3.0a 168(72%) 62(27%) 3(1%) 
3.0-3.5 70(58%) 44(36%) 6(5%) 1(1%) 
Below 35 97(59%) 52(32%) 9(5%) 5(3%) 

a Only two grids (ES06 N488 and ES07 N488). 

20-25 

1(1%) 

25-30 

1(1%) 

Total 

233 
121 
165 

In addition, a recycled plate using a body sherd of Tusayan Gray Ware was reconstructed from 
sherds in the sherd collection. The diameter of this plate is 155 em (max.) and the height is 35 em (max.). 
Both sides of the plate and the cross section of the rim are entirely sooted. In terms of its size, sooting, and 
the lack of abrasion at the base, this is obviously not a puld. However, the recycling is apparent in terms 
of its neat shape and sooting both inside and outside. Perhaps this plate was also de facto refuse on floor. 

Since the upper part of the fill was apparently composed of trash discarded by later occupants of 
the site, only sherds recovered from below the 3.0 m level were analyzed in the sherd collection. Apparent 
later pottery types were not included because all of them were probably mixed in from secondary refuse in 
the upper part. 

Date or the Cernmlc Assemblage 

Seventeen tree-ring dates were obtained from the structure (Smiley et a1. 1983:433) (Figure 14). 
Four cutting dates are concentrated at 873, which possibly represents the construction year of the structure. 
The latest repair date of 876 (noncutting) was tentatively regarded as 879. In terms of a 3-year interval of 
repair, the occupation of the structure possibly lasted until 882. The median date of the ceramic assemblage 
was determined to be 878. 

AZ D:ll:2030 S1. 2 (Green et al. 1985) 

Site 

Three kiva complexes (Roomblocks 1, 2 and 3) and an isolated jacal structure (St. 13) were found 
in this site. St. 2 (Kiva) belongs to Roomblock 2, which consisted of five other rooms. Since the site was 
not completely excavated, there may have been additional buried structures in untested areas. Based on tree
ring dates, it is inferred that the construction and occupation of Roomblock 2 took place in tile 8705. Also, 
in terms of tree-ring dates, Roomblock 3 may have been occupied in the 8405. Since Roomblock 1 did not 
yield tree-ring dates, its chronological relationship with other roomblocks is indeterminate. Nonetheless, based 
on associated pottery types (mostly Kana-a Black-on-white and plain gray), this structure also may have 
been occupied in the ninth century. Because of the absence of tree-ring dates and ceramic information, the 
chronological position of St. 13 is not known. 
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Deposit 

Approximately half of the structure was excavated in 1983 (Figure K-ll). In Figure 3.14 of the 
excavation report (Green et at. 1985:227), E489 N489 grid was shown as unexcavated. In terms of records 
in the site file and the existing ceramics, however, this grid may also have been excavated. Since there are 
two prOfiles (of two different sections) in the site file, both are presented here (Figures K-12 and K-13). On 
some parts of the floor, there was intervening fill between floor and burnt roof-fall. The fill above the roof
fall was of sandy loam. There were at least three charcoal lenses in this fill on the profile, which might have 
been a result of later reuse of the depression. 

Sherds were recovered from arbitrary levels of varying thickness. In the north-south grids (E489 
N489 to E489 N484), the levels were fine grained (2 to 30 em thickness). In other grids, however, large 
columns (ca. 150 em thickness) were sometimes removed together. Sherd quantities are the highest in the 
middle (275 to 3.25 m levels) of the fill, i.e., above roof-fall, rather than in the lower part of the fill (Table 
K-B). Large sherds (~ W em) were recovered from the lower and middle parts of fill (Table K-9) . . .. 

E486 487 488 490 491 492 

Figure K-l1. Plan and excavated grids of AZ D:ll:2030 St. 2 - H: Hearth, V: Ventilator shaft, 
Shaded grids: Excavated. 
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Figure K-12 File profile of AZ D:11:2030 S1. 2 (1) (Green et al. 1985: Figure 3.16 modified) 
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Table K-8. The number of sberds recovered from eacb level in selected grids of AZ D:11:2030 
St. 2 (before refitting). - Sberds of reconstructible vessels were excluded. (1) Approximate depth from 
vertical control datum (m), -: Unexcavated. 

E489 E489 E489 E489 E4B9 E489 
(1) N484 N485 N486 N487 N488 N489 Total 

225-2.50 4 1 9 15 14 43 
2.50-2.75 3 13 6 8 19 49 
275-3.00 5 14 79 12 2 112 
3.00-3.25 7 59 18 4 88 
3.25-350 20 1 5 9 15 50 
Below 350 3 57 5 65 

Total 7 39 40 223 58 40 407 

Table K-9. Sberd size distribution in AZ D:11:2030 St. 2 (after refitting). - (1) Approximate 
level below vertical control datum (m). 

Sberd Size (em) 

(1) 2-5 5-10 10-15 15-20 20-25 Total 

2.0-25 48 (77%) 14 (23%) 62 
25-3.0 122 (72%) 43 (25%) 3 (2%) 1 (1%) 1 (1%) 170 
3.0-3.5 91 (77%) 24 (20%) 1 (8%) 2 (2%) 118 
Below 35 64 (67%) 30 (31%) 1 (1%) 1 (1%) 96 
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Ceramic Collection 

There were no vessels in the reconstructible vessel collection. However, after refitting of sherds, 
two Lino Gray jars were reconstructed to be about half complete. One (81 sherds refitted) was obviously 
associated with the hearth (Fea. 28) in the center of the structure. The other one (19 sherds refitted) was 
apparently placed on the ash pit (Fea. 10) annexed to the hearth. It is probable that the remaining portions 
of these vessels arc encased in the uncxcavated part of these features and their vicinity. 

Dale or the Ceramic Assemblage 

Thirty-nine tree-ring dates were recovered from the structure (Christenson and Parry 1985:458) 
(Figure K-14). In terms of the cluster of cutting dates, Green and others (1985:232) inferred that the year 
843 may represent the year of construction and that later dates represent continuous repair and remodeling, 
i.e., more than a 30-year occupation was postulated. However, this interpretation cannot be accepted because 
(1) the latest cluster of cutting and noncutting dates in 873 and 874 is larger than the cluster in the 840s, 
which is inconsistent with the usual distributional pattern of construction and repair dates, (2) "repair" or 
"remodeling" dates are not continuously distributed, i.e., there are no date:; between 850 and 859, and (3) 
there was no evidence of remodeling in the structure. It is more likely that the latest cluster represents the 
concentration of dates in and right before the construction year, i.e., construction may have taken place 
between 875 and 880. On this basis, the median date of the ceramic assemblage was tentatively determined 
to be between 877 and 882. 
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Figure K-14. Frequency distribution of tree-ring dates in AZ D:ll:2030 St. 2 
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AZ D:7:216 St. 1 (Andrews et al. 1980) 

Site 

The site consisted of a kiva (St. 1) and 14 other structures. In addition to a well-defined formal 
midden, another diffuse midden area was also present. In terms of their positions and orientation, St. 14 
and the northern roomblock (St. 2, 3, 7 to 10) may have been associated with the kiva. However, it is not 
certain whether the three jacai structures (St. 6, 12, and 15) were contemporaneous with the kiva complex 
-they may be too close to the kiva. Also, it is unlikei'! that the southern roomblock (St. 4, 5, 11, and 13) 
W'dS part of the kiva complex, because (1) the orientations of St. 4 and 5 are not directed to the kiva, (2) 
the construction technique of St. 4 and 5 (masonry rooms) was different from that used in the northern 
room block, and (3) the diffuse midden could have been associated with the southern roomblock. Within the 
southern roomblock St. 13 was superimposed by St. 4. Overall, one can argue that the site was occupied 
at different times. However, the chronological relationships of these occupations with the kiva complex are 
indeterminate because of the lack of ceramic information on each structure. 

Deposit 

The structure was excavated in 1979. Whether it was completely excavated is not known. Some 
grids lack records in the site file. Only grids that have records are shown in Figure K-15. Since no fill 
profile of the structure was provided in the excavation report, a sketchy profile included in the site file is 
presented in Figure K-16. According to this profile and the excavation report, the floor was covered with 
burnt roof-fall. Detailed information about the fill above the roof-fall is not available. 

Sherds were recovered from arbitrary levels of varying thickness. In many grids, large columns (ca. 
1.0 to 15 m thickness) were removed together from near the present ground surface to near the floor, but 
no sherds were recovered. In grids where sherds were consistently recovered, sherd density in the middle 
part of the deposit was higher than in the lower part (Table K-10). The occurrence of large sherds (:2: 10 
em) is low throughout the deposit (Table K-H). 

Ceramic Collection 

Since provenience information is unreliable, two sherd bags (1092) and one Kana-a Gray sherd in 
the sherd collection were excluded from the analysis. 

Dille or Ceramic the Assemblnge 

Ten tree-ring dates were obtained from St. 1 (Powell et al. 1980:431) (Figure K-17). Since there 
is no salient clustering of cutting dates, the construction year of the structure cannot be solidly determined. 
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Table K-lO. The number of sherds recovered from each level in selected grids of AZ D:7:216 St. 
1 (before refitting). - (1) Approximate depth from vertical control datum (m). -: Unexcavated. 

(1) BM96 BM97 BN96 

0-0.5 4 17 2 
0.5··1.0 10 107 72 
1.0-1.5 5 27 40 
Below 1.5 35 30 

Total 54 '181 114 

BN97 BP96 

9 32 
17 101 
41 78 
27 16 

94 227 

BP97 

7 
29 

36 

Total 

71 
336 
191 
108 

706 

Table K-11. Sherd size distribution in AZ D:7:216 St. 1 (after refitting). - (1) Approximate depth 
from vertical control datum (m). 

(1) 2-5 

0-0.5 112 (89%) 
0.5-1.0 288 (83%) 
1.0-1.5 202 (71%) 
Below 1.5 172 (71%) 

Sherd Size (em) 

5-10 

14 (11%) 
60 (17%) 
79 (28%) 
67 (28%) 

10·15 

1 (0%) 
3 (1%) 
4 (2%) 

Total 

126 
349 
284 
243 
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Figure K-17. Frequency distribution of tree-ring dates in AZ D:7:216 St. 1 

AZ D:11:18 Kiva 3 (Gumerman et al. 1972:85-117) 

Site 

The site had three kivas and more than 15 other structures. Because structures were not arranged 
in accordance with the ordinary community pattern of primary habitation sites in northern Black Mesa, it is 
difficult to identify which structures were associated with each kiva. Although the whole site yielded similar 
pottery types, it is not certain if all structures were absolutely contemporaneous. Since Kiva 2 had substantial 
trash in the fill, it was considered that this kiva might have been the earliest component (Gumerman et al. 
1972:107). Although Kivas 1 and 3 were considered to have been at least partially contemporaneous 
(Gurnerman et al. 1972:116), whether it was actually the case is not certain. 

Deposit 
Kiva 3 was completely excavated in 1970. Since no pian and profile of the structure are provided 

in the excavation report, those included in the site file are presented in Figure K-18. There is no fill profile 
in the site file. There was burnt roof-fall on the floor. The excavation report mentioned its thickness to have 
been 1 m (Gumerman et al. 1972:100). However, the site file mentioned it to have been 1 foot (ca. 30 em). 
The site file is probably correct. The fill above the roof-fall was of aeolian and alluvial sand including caliche 
nodules. Whether there were charcoal lenses or other indiC8tions of the reuse of the depression in the fill 
is unknown. Sherds were recovered from three proveniences, floor, fill and ventilator shaft. The number of 
sherds recovered from each provenience is presented in Table K-I2. The occurrence of large sherds (.2:, 10 
em) was much higher on floor than in the fill (Table K-13). A sherd recovered from the ventilator shaft was 
refitted with a sherd recovered from fill. 

Cemmlc CoUection 

An about 70% reconstructed vessel is in tbe reconstructible vessel collection: VN 398 (Kana-a Gray 
pitcher). Since tbis vessel was recovered from fill, it may have been associated with tbe roof. The excavation 
report mentioned another whole pot, a Black Mesa Black-on-white jar, recovered from fill (Gumerman et al. 
1972:114). However, tbis pot could not be located either in tbe reconstructible vessel collection or the sherd 
collection. 



453 

Date of the Cemmic Assemblage 

Five tree.ring dates were obtained from the structure (Ward 1972:213) (Figure 14); four are cutting 
dates and cluster at 1025. The construction of the structure in this year seems apparent. Since there is no 
repair date, the median date of the ceramic assemblage was determined to be 1027. 
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Table K-12. The number of sberds recovered from each provenience of AZ D:11:18 Kiva 3 (before 
refitting) 

Provenience 

Ventilator Shaft 
Fill 
Floor 

Total 

Number of Sherds 

35 
177 
12 

224 

Table K-13. Sherd size distribution in AZ D:1l:18 Kiva 3 (after refitting) 

Sherd Size (em) 

Provenience 2-5 5-10 10-15 15-20 20-25 

Ventilator 
Shaft 3 (38%) 2 (25%) 2 (25%) 1 (13%) 

Fill 41 (37%) 59 (53%) 8 (7%) 3 (3%) 
Floor 1 (13%) 4 (50%) 1 (13%) 1 (13%) 1 (13%) 

Total 

8 
111 

8 
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AZ D:7:234 St. 2 (Olszewski et al. 1983) 

Si~ 

Three kivas (St. 2, 3, and 9) and eight other structures (St. 1, 4 to 8, 10 and 11) were uncovered 
in this site. In terms of their positions and orientations, St. 1, 4, 6, 7, 8, and 10 were certainly associated with 
St. 2. Since St. 3 and 9 had a trash deposit in their fill, the construction and abandonment of these structures 
possibly predated the St. 2 complex. Also, St. 9 was considered to have predated St. 3 in the excavation report 
because gravel bands in the fill of 51. 9 were probably refuse produced by the digging of St. 3. Since the west 
wall (not clearly defined) of St. 11 may have been cut by St. 3, it is likely at least that St. 11 predated St. 3. 
However, it is uncertain if St. 11 and St. 9 were absolutely contemporaneous. There is a possibility that 
structures associated with St. 9 were present in unexcavated areas northwest of this kiva. The chronological 
pOSition of St. 5 in this site is indeterminate. Overall, there seem to be at least three discrete components 
in this site. The St. 2 complex may have been the latest occupation of this site. How much time intervened 
between the S1. 2 complex and earlier components is unknown. 

Deposit 

Only north-south and east-west trenches were excavated in the structure (Figure K-19). Burnt 
roof-fall laid directly on floor. Fill above the roof-fall consisted of layers of sandy loam layers (Figure K-20). 
Sherds were recovered from arbitrary levels of varying thickness (ca. 5 to 120 em). The number of sherds 
recovered from levels of about 50 em thickness is presented in Table K-14. The occurrence of large sherds 
(O!: 10 cm) was much higher in the lowest part of the deposit (below 3.5 m) (Table K-15). 

Ceramic CoUection 

Sherds in the sherd collection include some specimens recovered from the perimeter of the 
structure. 

Da~ of the Ceramic Assemblage 

Three tree-ring dates were obtained from tbe structure; 993w (noncutting), 994w (noncutting), and 
1025r (cutting) (Smiley et al. 1983:432). Because tbere is no cluster of cutting dates, tbe construction year 
of tbe structure cannot be solidly determined. 



456 

Figure K-19. Plan and excavated grids of AZ D:7:234 St. 2. - V: Ventilator shaft, Shaded grids: 
Excavated. 
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Table K-14. The number of sherds recovered from each level in selected grids of AZ D:7:234 St. 
2 (before refitting). - (1) Approximate depth from vertical control datum (m). -: Unexcavated. 

(1) 

15-20 
2.0-25 
25-3.0 
3.0-3.5 
Below 35 

Total 

ES05 
N510 

10 

10 

ES04 
N510 

9 
1 
0 

10 

ES03 
N510 

11 
8 

13 
10 
0 

42 

ES02 
N510 

0 
5a 

5a 

4 
12 

26 

ESOI 
N510 

0 
2 
0 
3 
0 

5 

ESOO 
N510 

0 
2 

12 
21 
2 

37 

E499 
N510 

0 
9 
8 
5 

22 

E498 
N510 Total 

0 30 
2 29 

38 
43 
14 

2 154 

a Since sherds from ca. 20 to 3.0 m were recovered together (N = 10). half of the amount was 
tentatively assigned to each level. 

Table K-15. Sherd size distribution in AZ D:7:234 St. 2 (after refitting). - Sl:erds recovered from 
1.92 to 3.15 m of ES02 N510 grid were precluded. (1) Approximate depth from vertical control datum (m). 

Sherd Size (em) 

(1) 2-5 5-10 10-15 15-20 Total 

1.0-15 6 (100%) 6 
1.5-2.0 74 (88%) 9 (11%) 1 (1%) 84 
2.0-25 25 (76%) 6 (18%) 2 (6%) 33 
2.5-3.0 24 (69%) 9 (26%) 2 (6%) 35 
3.0-3.5 39 (63%) 22 (35%) 1 (2%) 62 
Below 3.5 9 (39%) 8 (35%) 5 (22%) 1 (4%) 23 
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AZ D:7:11 PHI (Gumerman et al. 1972:55-85) 

Site 

The site consisted of six structures. It is clear that Rooms 1, 2, and 4 were associated with Kiva 
1 in light of their positions and orientation. Pithouse (PHI) was also a kiva in terms of its depth (26 m below 
present ground surface) and associated features (ventilator, bench, central hearth, ash pit, etc.). It is certain 
that PHI predated the Kiva 1 complex because there was substantial trash in the fill of this pithouse, which 
may have been discarded by occupants of the Kiva 1 complex. Since Room 3 (jacal structure) was 
superimposed by Room 2, this jacal structure also predated the Kiva 1 complex and may have been associated 
with PHl. Because there are two discrete floors in the upper fill (above the trash) of PHI, the site was 
apparently reoccupied after the Kiva 1 complex was abandoned. 

Thus, this site had at least four discrete components. The PHI complex belonged to the earliest 
component. In terms 'of associated pottery types, the temporal difference between the PHI complex and the 
Kiva 1 complex possibly was not very large. Gumerman and others (1972:85) suspected that it was only a 
single winter later. However, that it was so soon is not certain because the thickness of intervening fill 
between the top of burnt roof-fall and the bottom of trash deposit is unknown. How many years later the 
two reoccupations of the site took place after the abandonment of the Kiva 1 complex is also indeterminate. 
However, a small amount of later pottery types, e.g., Flagstaff Black-on-white, Moenkopi Corrugated as 
reported from various proveniences of the site (Gumerman et al. 1972:78-79), may have been associated with 
those reoccupations. 

Deposit 

The structure was completely excavated in 1969. Since plans and cross sections are not shown in 
the excavation report, those included in the site file are presented in FIgure K-2l. There is no fill profile in 
the site file other than that of a stratigraphic column that was published in the excavation report. Although 
there is no information concerning burnt roof-fall in the excavation report, the site file (fieldnotes of the 
excavator) mentioned the presence of soil that included a considerable amount of charcoal and ash near the 
floor; this may have been burnt roof-fall. The fill was divided into Level 1 (from present ground surface to 
60 em below) and Level 2 (from 60 em below the surface to the top of floor fill). The lower part of Level 
2 (up to 48 em above floor) included few artifacts, while the remaining part of the level contained the majority 
of artifacts recovered from the structure. Near the top of Level 2 lay two floors associated with the later 
reuse of the depression. Level 1 had a low density of artifacts. Six proveniences were distinguished in the 
recovery of sherds. The number of sherds recovered in each provenience is presented in Table K-16. The 
occurrence of large sherds (~ 10 em) was slightly higher in fill (secondary refuse) than in floor and floor fill 
(Table K-17). 1\'1'0 sherds recovered from the ventilator shaft refitted with sherds recovered from floor and 
hearth. 

Ceramic CoUection 

Because of the chronological differences, the author originally attempted to differentiate sherds 
mainly of secondary refuse (Level 2 above 48 em from floor) from those thought to be de facto and primary 
refuse associated with the pithouse (Level 2 up to 48 em from floor). However, this could not be done 
because all sherds in Level 2 were recovered together. Hence, all sherds in Level 2, floor fill, hearth and floor 
were combined as a single ceramic assemblage. Because the amount of sherds recovered from Level 2 in the 
sherd collection was too large, the author attempted to analyze only half of them. In Tusayan Gray Ware 
and red/orange ware, sherds recovered in later stages of the excavation, i.e., possibly the lower part of Level 
2, were analyzed by selecting sherds recovered during certain days of the excavation (July 12, 14, and 15, 
1969). The same selection was attempted for Tusayan White Ware sherds. However, this could not be done 
because other researchers already aggregated all of decorated Tusayan White Ware sherds recovered from 
Level 2 Hence, all sherds (both decorated and undecorated) recovered from Level 2 were analyzed for 
Tusayan White Ware. Thus, analytical units are not comparable between white and gray wares in this 
structure. 
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Table K-16. The number of sherds recovered from each provenience of AZ D:7:11 PHI (before 
refitting) 

Provenience 

Ventilator Shaft 
Filla 
Hoor Fill 
Hoor 
Hearth 

Total 

Number of Sherds 

6 
975 
57 
36 
7 

1081 

a Level 2 for Tusayan White Ware. Part of Level 2 for Tusayan Gray Ware and other wares. 

Table K-17. Sberd size distribution in AZ D:7:11 PHI (after refitting) 

Provenience 2-5 

Ventilator 
Filla 
Hoor Fill 
Hoorb 

1 (25%) 
271 (42%) 
17 (46%) 
23 (68%) 

a Level 2 only. 

b Including hearth. 

5-10 

1 (25%) 
327 (50%) 
18 (49%) 
9 (26%) 

Sherd Size (em) 

10-15 

2 (50%) 
40 (6%) 
2 (5%) 
2 (6%) 

15-20 20-25 

11 (2%) 3 (0%) 

25-30 

1 (0%) 

Total 

4 
653 
37 
34 
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Three reconstructible vessels or large sherds are cataloged in the reconstructible vessel collection. 
Of these, VN 10 (Lino Gray pitcher) could not be located. Whether this pot was recovered from Level 2 
is unknown. VN 90 (large sherd of a Tusayan White Ware jar) was excluded from the analysis because it 
was recovered from Level 1. Only VN 91 (large sherd of a Tusayan White Ware pitcher) was analyzed 
because this sherd was recovered from Level 2. 

Date of the Ceramic Assemblage 

Because the structure yielded only one tree-ring date, 1029v (probable cutting) (Ward 1972:212), 
the construction year of the structure cannot be solidly determined. 

AZ D:7:60 (Klesert and Cowan 1978) 

Site 

'Ibis site is a c1iff-dweUing consisting of at least 55 masonry rooms. Since the site is not excavated, 
the construction sequence and the presence-absence of buried structures and features are unknown. 

Ceramic Collection 

Sherds were collected at three different times (1969-1970, 1973, and 1977). All collections were 
probably grab samples. 

Date of the Ceramic Assemblage 

FIVe tree-ring dates were obtained from the site (Klesert and Cowan 1978:84) (Figure K-22). 
Because there is no salient clustering of dates, the construction year of the site cannot be solidly determined. 
Klesert postulated a very long-term occupation. However, that this is unlikely was already discussed in Chapter 
4. 
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Figure K-22. Frequency distribution of tree-ring dates in AZ D:7:60 
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AZ D:11:3 Kiva 1 (Gumerman 1970:33-69) 

SUe 

The site consisted of a kiva (Kiva 1) and six other structures. In terms of their spatial arrangement 
(Figure 13), these structures doubtless formed a kiva complex. 

Deposit 

The structure was completely excavated in 1968. There is no fill prOfile either in the excavation 
report or the site file. Fill of 5 to 10 em thickness lay between the floor and burnt roof-fall. Fill above roof
fall was layers of aeolian and alluvial sand and clay. It is mentioned that the fill included thin charcoal layers 
(Gumerman 1970:46), which might have been products of later reuse of the depression. Six proveniences were 
distinguished in the recovery of sherds; sherd counts by provenience are presented in Table K-18. The 
occurrence of large sherds (:2: 10 em) was much higher in floor fill than in fill or floor (Table K-19). Floor 
fill sherds may include those associated with the roof. 

Cerumlc Collection 

In the excavation report, it is mentioned that a reconstructible Sosi Black-on-whit~ bowl was 
recovered from the floor. However, such a vessel could not be found in either the reconstructible vessel 
collection or the sherd collection. In the reconstructible vessel collection, there is a small black-on-white bowl 
(VN 358) that was recovered from st. 1 of this site. However, because there is uncertainty as to whether 
St. 1 means Kiva 1, this vessel was excluded from the analysis. 

Date of the Cerumlc Assemblage 

Eight tree-ring dates were obtained from the structure (Ward 1972:213) (Figure K-23). There are 
two cutting dates at 1078. If this date were the construction year and the latest date obtained from the 
structure (1089 noncutting) were the repair date, an occupation of more than 11 years must be considered. 
This is an unlikely possibility in terms of the relatively small number of sherds recovered from the entire site 
(N = 23,925) despite extensive testing of the midden. Based on the latest cutting date, Ward (1972:218) 
suggested that the structure may have been built around 1090, which is more plausible than construction in 
1078. 
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Table K-18. The number of sherds recovered from each provenience of AZ D:11:3 Kiva 1 (before 
refitting) 

Provenience 

Fill 
Hoor Fill 
Hoor 
Milling Bin Hoor Level 
Fire Pit 
Ash Pit Fill 

Total 

Number of Sherds 

202 
185 
13 
1 
3 
1 

405 

Table K-19. Sherd size distribution in AZ D:ll:3 Kiva 1 (after refitting) 

Provenience 

Fill 
Hoor Fill 
HoocH 

2-5 

83 (58%) 
49 (43%) 
8 (50%) 

Sherd Size (cm) 

5-10 

54 (38%) 
45 (39%) 
8 (50%) 

10-15 

5 (3%) 
14 (12%) 

a Including fire pit, milling bin floor level, and ash pit fill. 

15-20 

2 (1%) 
5 (4%) 

20-25 

1 (1%) 

Total 

144 
114 
16 
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AZ D:ll:425 St. 1 (Hantman 1980) 

Site 

The site consisted of a kiva (St. I), two jacal structures, and one pithouse. In terms of their 
arrangement, it is obvious that these structures formed a kiva complex. Based on observations at other sites, 
Hantman (1980:250) postulated that the kiva was constructed later than the jacal structures and pithouse. 
However, this possibility remains indeterminate. 

Deposit 

The structure was completely excavated in 1979. Although tbe site file includes a fill profile, it is 
simplified and inaccurate. There is no reliable fill profile of the structure available. There were two floors 
(255 m and 2.60 m below present ground surface, respectively) with 5-cm-thick layer of sandy soil between 
them, i.e., the site was once abandoned and reoccupied, perhaps, some years later. According to the sketchy 
profile in the site file, there appears to have been an intervening fill layer (the precise thickness unknown) 
between the upper floor and burnt roof-fall. Burnt roof-fall appears to have lain ca. 2.0 m below present 
ground surface (the precise level and thickness are unknown). Two layers were recognized in the fill above 
roof-fall in at least the eastern half of the structure, i.e., dark brown clay (0 to 0.50 m below present ground 
surface) and clean orange alluvium (0.50 m below to the top of roOf-fall). No detailed information on these 
layers is available. 

Sherds were recovered from arbitrary levels of varying thickness. In most grids, levels from about 
5 to 200 cm below present ground surface were removed altogether and sherds recovered from these different 
columns were mixed together. The number of sherds recovered from each level is presented in Table K-20. 
The occurrence of large sherds (~ 10 cm) is high in 0 to 2.00 m level and 2.55 to 2.60 m level (Table K-
21). The former level possibly includes sherds associated \vith the roof. 
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Table K-20. The number of sherds recovered from each level of AZ D:11:425 St. 1 (before 
refitting). -- (1) Approximate level below vertical control datum (m). 

(1) 

0-200 
2.00-2.50 
2.50-2.55 
2.55-2.60 
2.60-280<1 

Total 

a Hearth fill 

Number of Sherds 

254 
76 
22 

106 
1 

459 

Table K-21. Sherd size distribution in AZ D:11:425 St. 1 (after refitting). - (1) Approximate level 
below vertical control datum (m). 

Sherd Size (em) 

(1 ) 2-5 5-10 10-15 15-20 20-25 25-30 Total 

0-2.00 41 (40%) 51 (50%) 6 (6%) 3 (3%) 2 (2%) 103 
200-2.50 16 (43%) 12 (40%) 1 (3%) 1 (3%) 30 
2.50-2.55 12 (63%) 6 (32%) 1 (5%) 19 
2.55-2.60 34 (60%) 13 (23%) 6 (11%) 3 (5%) 1 (2%) 57 
260-2.80a 1 (100%) 10 

a Heartb fill. 
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Ccmmlc Collection 

In the sherd collection, there are some apparently anomalous sherds in terms of dominant pottery 
types, i.e., five Kana-a Gray (including a questionable one) and eight plain gray body sherds. One rim sberd 
broken from tbe juncture of tbe band migbt also be a Kana-a Gray in terms of its weak outflaring. These 
sberds were all recovered from just one provenience, i.e., 130 to 160 cm level of DU 143 grid (Bag 285). 
This provenience is problematic because Provenience and Level Record in tbe site file mentions tbat no sherds 
were recovered from this provenience. However, 64 sherds were present in this provenience before refitting. 
This number of sherds is disproportionately large in comparison with the quantity of sberds recovered from 
tbe structure as a whole. Also, in spite of a large number of sherds from this provenience, none was refittable 
with sherds in otber proveniences. In terms of tbese observations, the reliability of the provenience 
information on tbe sherd bag can be questioned. It seems likely that sherds from another structure or another 
site were mistakenly put in the collection. 

Dote or the Cemmlc Assemblage 

Six tree-ring dates were obtained from tbe structure (Powell et al. 1980:431) (Figure K-24). There 
is no salient clustering of cutting dates. As discussed above, tbe structure was once abandoned and reoccupied 
some years later. Since tbere is no burnt roof-fail between the upper and lower tloors, the superstructure may 
have been intact when the structure was reoccupied. The superstructure perhaps was utilized with minor 
repair. If two cutting dates at 1115 represent the initial construction year of the structure, the occurrence of 
another cutting date at 1123 can be interpreted as a repair beam from the beginning of the second occupation. 
However, since the number of tree-ring dates is smail, definite interpretations are not possible. 
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Figure K-24. Frequency distribution of tree-ring dates in AZ D: 11:425 S1. 1 
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AZ D:7:2092 St. 4 (Cushman et al. 1983) 

SUe 

A kiva (St. 4) and six other structures (St. 1 to 3, 5 to 7) were uncovered in this site. St. 1 and 
3 may have been associated with the kiva in terms of their positions. Since St. 5 was superimposed by St. 3, 
it predated the kiva complex. This is also apparent because St. 5 was located too close to the kiva (less than 
50 em). It sbould be noted, however, that the temporal difference between St. 5 and the kiva complex was 
not so large because st. 5 yielded the latest tree-ring date of 1110 (noncutting) and the kiva complex was likely 
to have been occupied between 1135 and 1145. Chronological placements of other structures (St. 2, 6, and 
7) are indeterminate. However, in terms of the latest tree-ring dates (noncutting) associated with eacb 
structure, St. 2 was occupied at least after 1040 and St. 7 was after 1077. Cushman and others (1983:115) 
suggested that these structures were occupied between 1050 and 1110 based on a cutting date of 1058 
recovered from the kiva, which they thOLlght was scavenged from one of these structures. 

Deposit 

Only the eastern half and the center point of the structure were excavated in 1981 (Figure K-25). 
Between the floor and the burnt roof-fall was a 2O~-thick layer of sterile, oxidized sand. In the profile 
(Figure K-26), tbe layer of "very dark grey (1OYR 3/1) sandy loam with charcoal" may represent the burnt 
roof-fall. In tbe fill above the roof-fall were sandy loam layers. These layers included several sandstone 
slabs or rocks whicb may have fallen from the wall. Sberds were recovered from arbitrary levels of varying 
thickness. In many grids, the middle part of the deposit was removed by large columns of en. 50 to 150 em 
thickness. The number of sherds recovered from eacb level is presented in Table K-22. Large sberds (?! 10 
em) were more common in the lower part of the deposit (below 35 m) than the upper part (Table K-23). 

N500,------.-----.-----.Arl.------.------.-----, 

,,,.-.- ..... __ .... 

498r-----~----~------+-~---+--~~~~--~ 

Figure K-25. Plan and excavated grids of AZ 0:7:2092 S1. 4. - H: Hearth; R: Recess; V: 
Ventilator shaft, Shaded grids: Excavated. 
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Figure K-26. Fill profile of AZ D:7:2092 S1. 4 (Cushman et al. 1983: Figure 20 modified) 
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Table K-22. The number of sberds recovered from each level in selected grids of AZ D:7:2092 
St. 4 (before refitting). - (1) Approximate level below vertical control datum (m). -: Unexcavated. 

ES02 ES03 ES04 
(1) N497 N497 N497 Total 

Above 3.0 0 0 13 13 
3.0-3.5 6 9 22 37 
35-4.0 41 11 52 
Below 4.0 4 22 26 

Table K-23. Sberd size distribution in AZ D:7:2092 St. 4 (after refitting). - (1) Approximate level 
below vertical control datum (m). 

Sberd Size (em) 

(1) 2-5 5-10 10-15 15-20 20-25 25-30 30-35 Total 

Above 3.0 19(68%) 9(32%) 28 
3.0-35 43(81%) 8(15%) 1(2%) 1(2%) 53 
35-4.0 20(80%) 3(12%) 1(4%) 1(4%) 25 
Below 4.0 12(36%) 17(52%) 3(9%) 1(3%) 33 
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Cel'lllIlic CoUecUon 

According to the excavation report and the site file, there was a large black-on-white bowl fragment 
found under burnt roof-fall on the bench (Cushman et aI. 1983:111, Plate 10). This sherd could not be 
located in either the sherd collection or the reconstructible vessel collection. It may be deposited in the small 
artifact collection which was not checked. 

In the sherd collection, there is a probable mislabelled sherd bag, and so all sherds in the bag were 
excluded from the analysis; in Bag 657 are 15 sherds, all of which are apparently chronologically earlier types 
than those prevalent in the collecton, i.e., one Coconino Gray, one gray ware body sherd broken at the 
juncture of the lowest band (maybe Kana-a, Coconino, or Medicine Gray), six plain gray body sherds (maybe 
Lino, Kana-a, Coconino, or Medicine Gray), and seven Tusayan Corrugated Patterned variety (possibly from 
the same vessel) (see Appendix L). Despite the presence of many sherds, there are no Moenkopi Corrugated 
sherds in this bag, a type prevalent in the collection. In accordance with the Bag Sheet of the site file, Bag 
657 is supposed to contain only one sherd. 

Date or the Cel'lllIlic Assemblage 

Ten tree-ring dates were obtained from the structure (Smiley et aL 1983:432) (Figure K-27). Lack 
of a clustering of cutting dates makes it difficult to infer the construction year of the structure. 
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Figure K-27. Frequency distribution of tree-ring dates in AZ D:7:2092 SI. 4 
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AZ D:ll:2051 St. 5 (Stone et al. 1984b) 

Site 

The site was composed of a kiva (St. 5) and six other structures (St. 1 to 4, 7 and 9). Because the 
spatial arrangement of structures in relation to the kiva did not follow the typical community pattern of 
primary habitation sites, structures that may have been associated with the kiva cannot be reliably determined. 
Since St. 1 (pithouse) was located too close to the kiva (within 1 m), tbis structure probably was not 
contemporaneous with the kiva, as suggested in the excavation report. Also, because St. 4 (pithouse) and St. 
9 (masonry room) were located at some distance from the kiva (about 11 m), these structures may not have 
been associated with the kiva. The remaining structures (St. 2, 3 and 7) could have been part of the kiva 
complex. Although no structures were identified northwest of the kiva, whether structures were really absent 
cannot be determined because tbis area was not extensively tested. 

Deposit 

Two-thirds of the structure was excavated in 1982. Since no floor plan of the structure is presented 
in the excavation report, one in the site file is presented in Figure K-28. Note that the wall from which the 
profile was taken is not correctly labeled in Figure 3.35 of the excavation report (Stone et al. 1984b:240). The 
one recorded in the floor pian of the site file is shown in Figure 83, although it does not precisely match the 
fill profile (Figure K-29). There was a relatively thick (ca. 0.2 to 0.75 m) intervening fill layer between floor 
and burnt roof-fall. This intervening fill included wall-fall. Fill above the roof-fall was silty sand and included 
a light scatter of charcoal, sandstone slabs, and artifacts. It is not known if this "light scatter of charcoal" was 
a product of later reuse of the depression or part of burnt roof-fall (Figure K-29). 

Sherds were recovered from arbitrary levels of varying thickness. In most grids, large columns 
from the present surface to ca. 1.1 to 1.6 m below it were removed together and sherds possibly included in 
these columns were not saved. The number of sherds recovered in each level is presented in Table K-24. 
The occurrence of large sherds (<!: 10 em) was significantly higher in the lower part of the deposit (below 8.0 
m) than in the upper part (Table K-25). 

Ceramic CoUection 

There are no vessels in the reconstructible vessel collection. However, after refitting of sherds in 
the sherd collection, two pukis made from the base and the body of corrugated vessels were reconstructed 
(Figure 11). Both of them were placed in the wall niche of the structure. According to the excavation report 
(Stone et al. 1984b:244), there was another recycled base of a corrugated vessel on the floor. This specimen 
is probably deposited in the small artifact collection which was not checked. This recycled sherd may be too 
small (10 em in diameter), however, to represent another puld (the diameter of a puld appears to be usually 
20 em or so). 

Dote of the Ceramic Assemblage 

Fourteen tree-ring dates were obtained from the structure (Nichols and Smiley 1984a:585) (Figure 
K-30). However, there is no salient clustering of dates. The construction date of the structure cannot, 
therefore, be solidly determined. 
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Figure K-28. Plan and excavated grids of AZ D:ll:2051 St. 5. - H: Hearth, W: Wall niche, V: 
Ventilator shaft, Shaded grids: Excavated. 
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Figure K-29. Fill profile of AZ D:ll:2051 st. 5 (Stone et aJ. 1984b: Figure 3.36 modified). 
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Table K-24. The number of sherds recovered from each level of AZ D:1l:2051 St. 5 (before 
refitting). - (1) Approximate level below vertical control datum (m). Two pukis were excluded. 

(1) 

Above 75 
75..s.0 
Below 8.0 

Total 

Number of Sherds 

85 
62 
90 

137 

Table K-25. Sherd size distribution in AZ D:ll:2051 St. 5 (after refitting). - (1) Approximate level 
below vertical control datum (m). Two pukis were excluded. 

Sherd Size (em) 

(1) 0-5 5-10 10-15 15-20 20-25 25-30 Total 

Above 75 47 (71%) 17 (26%) 1 (2%) 1 (2%) 66 
75..s.0 48 (81%) 11 (19%) 59 
Below 8.0 32 (68%) 10 (21%) 2 (4%) 2 (4%) 1 (2%) 47 
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Figure K-30. Frequency distribution of tree-ring dates in AZ D:11:2051 St. 5 
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THE FLAGSTAFF AREA 

NAI925B (Colton 1946:160-161) 

Site 

About 30 m west of NAI925B was site NAI925A (pithouse). Also, NAI925C was located near 
NAI925A, although the precise distance and direction from NAI925A are unknown. 

Deposit 

Because the plan and profile of the structure are published (Colton 1946:161), the structure may 
have been excavated completely in the 1930s. Since the site file is missing (except for some figures), details 
of the fill strata are unknown. The presence of some tree-ring dates suggests that the structure was burned. 
However, it is not known if there was an intervening fill between the burnt roof-fall and the floor. The 
structure was covered with Sunset Crater ash fall. There is a very detailed profile of the ash fall above the 
clay fill in the site file (Figure K-31). The accuracy of the scale of this profile is, however, questionable 
because the overall thickness of the ash fall (ca. 1.3 m) as shown in the figure exceeds the floor level of the 
pithouse (1.2 m below present ground surface) (Colton 1946:160, 161). Nonetheless, it is certain that the 
deepest part of the ashfall closely approached the floor level. 

Ceramic Collection 

Although three lino Gray sherds (AT543, 544 and 545) are cataloged in the ceramic repository, 
two of them (AT543 and 544) could not be located. The remaining one (AT545) is deposited in the sherd 
collection. Thie; sherd is, however, simply a plain gray body sherd and it cannot be identified as Uno Gray 
according to the identification criteria of types in the present study. 

Sherds in the sherd collection have provenience labels of 1925B-F (N = 6), which certainly means 
floor; 1925B-A eN = 52), which possibly means above floor; 1925B.5 (N = 1), which is a sherd recovered 
from loose earth shoveled from the floor; and no provenience labels (N = 2). The number of Tusayan White 
Ware sherds (N = 37) in the sherd collection matches that in the published ceramic tally (N = 38). However, 
the number of Tusayan Gray Ware sherds (N = 23) in the sherd collection is 40% fewer than that in the 
published tally (N = 37). Perhaps some plain gray sherds are missing and/or plain sherds of San Francisco 
Mountain Gray Ware were misidentified as those of Tusayan Gray Ware in the published tally. Since the 
provenience information is strange, the sherd recovered from "loose earth Shoveled from the floor" was 
excluded from the assemblage. 

Date or the Ceramic AssemblBge 

Three tree-ring dates (773w, noncutting; 832vv, noncutting; and 834r, cutting) were obtained from 
the structure (Robinson et at 1975:31). Based on the cutting date of 834, Robinson and others (1975:32) 
suggested that construction and occupation of the structure took place in the middle of the ninth century. 
However, because the fill between the burnt roof-fall and Sunset Crater ash fall was possibly very thin, it is 
unlikely that 200 years had passed between the abandonment of the structure and tbe eruption of tbe crater. 
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Figure K-31. Fill profile of NA1925B (the figure in the site tile modified) 
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NAI925A (Colton 1946:160) 

Site 
See NAI925B. 

Deposit 

Since the site file is missing, no information concerning this excavation is available. However, 
McGregor (1936:16) appears to have observed architectural details of the pithouse; the structure may have 
been excavated completely in the 1930s. It is not known if the structure was burned. The structure was 
covered with Sunset Crater ash fall. Because McGregor (1936:15,16) classified the structure as a pithouse 
abandoned shortly before the eruption of the crater, the fill between the ash layer and the floor or the burnt 
roof-fall should have been thin. 

Ceramic Collection 

Sberds in the sberd collection hlive provenience labels, 1925-A F (N = 24) or 1925-A A (N = 25). 
"F' certainly means floor and "A" possibly implies above floor. The number of Tusayan White Ware sherds 
in the sherd collection (N = 32) is slightly larger than that in the published ceramic tally (N = 25). The 
number of Tusayan Gray Ware sherds in the sherd collection (N = 17) is, on the other hand, slightly fewer 
than tbat in tbe published tally (N = 23). This discrepancy could have been caused by the misidentification 
of some unpainted Tusayan White Ware sherds as Tusayan Gray Ware in the published tally. 

Four sherds were refitted with those recovered from NAI925B; two plain gray sherds (the same 
vessel) from tbe floor of NAI925A were refitted with the one from tbe floor of NAI925B. Two Kana-a 
Black-on-white sherds (the same vessel) from above the floor of NAI925A were refitted with the one from 
the floor of NAI925B. 

Date of the Ceramic Assemblage 

No tree-ring dates were obtained from the structure. 

NAI922A (Colton 1946:159-160) 

Site 

There was at least one pithouse (NAI922B) in the vicinity of NAI922A. The precise distance and 
orientation between NAI922A and B are, however, unknown. Nonetheless, because a sherd recovered from 
the fill of NAI922A was refitted with a sherd recovered from the floor or fill of NAI922B, these two 
structures may have been occupied simultaneously. 

Deposit 

The structure was completely excavated in 1935. Although Colton (1946:159) described the 
structure as a small pithouse of 7 x 7 feet, this is apparently a mistake in light of the plan and profile of the 
structure in the site file. There was burnt roof-fall (thickness unknown) lying on the floor. Above the roof
fall lay fill consisting of clay, rocks and a small amount of charcoal. The fill was covered with Sunset Crater 
ash faU. According to the site file, the thickness of fill between tbe top of the burnt roof-fall and the base 
of the ash fall was only 25 cm in tbe center of the pithouse. 
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Ceramic CoUecUon 

One reconstructible vessel (NAl922A.13) is placed in the reconstructible vessel collection. Although 
this vessel is recorded as Little Colorado White Ware, no sherd temper is discernible in the broken edges 
of the vessel. Since it includes fine-grained quartz particles, the vessel should be regarded as Tusayan White 
Ware. All sherd<; in the sherd collection have provenience labels of 1922A.1 (which means fill) (N = 121) 
or NAI922A.2 (which means floor) (N = 18). The number of Tusayan White Ware sherds in the sherd 
collection (N = 79) is four times larger than that in the ceramic tally (N = 20). On the other hand, the 
number of Tusayan Gray Ware snerds (N = 60) roughly corresponds to the tally (N = 53). Because all 
sherds in the collection have the site name, it is unlikely that sherds from different sites were mixed in the 
collection. Clearly, something is wrong with the published tally of Tusayan White Ware. 

Dllte or the Cernmlc Assemblage 

Two noncutting dates (77Ovv and 845w) were obtained from the structure (Robinson et al. 
1975:31), i.e., the occupation of the structure is at least after 845. Because the fill between the burnt roof
fall and Sunset Crater ash fall was thin, i.e., 25 em, the abandonment of the structure may have been close 
in time to the eruption of the crater. 

NA3056 (Colton 1946:216-217) 

Site 

No information concerning nearby structures is provided in the published report and the site file. 

Deposit 

The pithouse may have been completely excavated in 1935. According to the site file, there was 
a clay layer (ca. 10 cm thick) on the floor, above which lay roof-fall (not burnt) of 10 to 15 em thickness. 
Partially mixed with and upon this roof-fall was a wall-fall layer (up to 30 em above the floor). Although the 
roof-fall in the main part of the pithouse was not burned, it is mentioned that several large pieces of charcoal 
were taken from trenches dug on both sides of the ventilator shaft. These charcoal pieces are likely to have 
been burnt posts supporting the roof of the ventilator. The following scenario can be proposed to explain 
these observations of the fill strata: (1) the pithouse was abandoned without burning, (2) the intervening fill 
(collapsed wall, sediments migrated through the ventilator shaft, etc.) was deposited, (3) the roof of the main 
part of the pithouse collapsed, although the wall and roof in the ventilator shaft were intact, (4) later 
occupants came to the site and burned the wall and roof of the ventilator shaft. 

Above the wall-fall was a thick fill layer (more than 50 em thick) composed of clay and native 
cinder (sediment around the pithouse). It is mentioned that this fill layer contained a great quantity of sherds. 
Above this fill lay Sunset Crater ash fall. However, the ash fall was thin and localized to the center of the 
pithouse depression (Figure K-32). This is apparently because the depression was almost filled with trash when 
the ash fell. 

Cenunic CoUection 

The site number "3056" is stamped on all sherds in the sherd collection. However, there is no 
further provenience information on them. The number of Tusayan White and Gray Wares in the collection 
(N = 103 and 105, respectively) roughly conforms with that of the published ceramic tally (N = 121 and 109, 
respectively). 
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Figure K·32. Fill profile of NA3056 (the figure in the site file modified). - A: Top soil and cinders 
(windblown), B: Coarser layers, windblown, C: Fall ash, lapilli size. 
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Date or the Ceramic Assemblage 

Two noncutting dates (848vv and 914w) were obtained from the floor fill of the structure 
(Robinson et al. 1975:33). If the provenience of these tree-ring dates is correct, they may be unburnt beams. 
Be that as it may, the possible range of the dates of ceramics (those associated with the occupation of the 
pithouse and those of secondary refuse) can be securely bracketed betwr.en 915 and 1065. 

NAl920B (Colton 1946:158-159) 

Site 
There were two depressions, NA1920A and C, in the vicinity of NA1920B. Although both 

NA1920A and C were excavated, a pithouse was not identified in NAI920A NA1920C is, on the other 
hand, probably a pithouse covered with Sunset Crater ash fall because a fill profile including the ash fall of 
this site is present in the site file. The precise distance and orientation from NA1920B to C are unknown. 

Deposit 

Half of the structure was excavated in 1931 and the other half was excavated in 1935 except for 
the ventilator or vestibule. There was a clay fill of 2 to 3 em thickness between the floor and burnt roof
fall. The structure was covered with Sunset Crater ash fall. In light of a profile in the site file, the base of 
the ash fall reached at least 25 em above floor (Figure K-33). According to McGregor (1936:16), the base 
of the ash fall was probably resting directly on the collapsed roof in the center of the structure. 

FLOOR 25 
48 

Figure K-33. Fill profile of NAI920B (the figure in the site file modified). - A:. Cinder and top 
soil, B: Windblown, C and D: Three or four indistinguishable layers of light windblown, E: Windblown, F: 
Coarser windblown, G: Windblown, H: Fall ash, lapilli size. 
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CernmJc Collection 

A reconstructible vessel of Deadmans Gray (San Francisco Mountain Gray Ware) was recovered 
from the floor. However, there were no reconstructible vessels of Tusayan White and Gray Wares. Sherds 
in the sherd collection have provenience labels of floor (1920B F), above floor (1920B A), roof-fall (1920B 
R or T) except for sberds picked up in 1957 from tbe excavation backdirt tbat have no provenience labels. 
The number of Tusayan White (N = 115) and Gray (N = 75) Ware sberds in the sberd collection is mucb 
larger than that in tbe published ceramic tally (N = 63 and 19, respectively). This discrepancy is possibly 
because tbe publisbed tally counted only sherds recovered in tbe 1931 excavation, wbile the sberd collection 
includes tbe 1935 excavation and tbe 1957 collection of backdirt sberds. 

Date of the Ceramic Assemblage 

Ten tree-ring dates were obtained from tbe structure (Robinson et al. 1975:32) (Figure K-34), but 
tbere is no clustering of cutting dates. RObinson and otbers (1975:32) suggested tbat tbe construction activities 
took place in tbe 860s and 870s based on two probable cutting elates (866v and 873v). However, tbe 
possibility tbat tbe construction and abandonment of tbe pitbouse took place about 200 years before the 
eruption of Sunset Crater is low in light of tbe very thin clay fill present between tbe base of tbe ash fall and 
the top of tbe roof-fall. Based on the latest date (874w, noncutting), the construction of the structure should 
simply be bracketed between 875 and 1065. 

.. CUTTING DATE 
o NONCUTTING DATE 

Figure K-34. Frequency distribution of tree-ring dates in NAl920B. 
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NAI927A (Colton 1946:162-163) 

Site 

NAI927B (pithouse?) is located near NAI927A The precise distance and direction from NAI927A 
to B are unknown. 

Deposit 

The pithouse may have been completely excavated in the 19305. The site file is missing except for 
a profile of the Sunset Crater ash fall (Figure K-35). That some tree-ring dates were obtained suggests that 
the structure was burned. It is mentioned that floor was 1.35 m (45 feet) below present ground surface 
(Colton 1946:162). If this information and the ash fall profile are correct, a fill more than 0.74 m thick was 
present beneath the ash fall. However, whether the profile was taken in the deepest part of the ash fall is 
unknown. 

Cenmrlc CoUection 

Sherds in the sherd collection have provenience labels of 1927A-F (N = 6), which certainly means 
floor; 1927A-V (N = 1), which may mean ventilator shaft; and 1927A-A (N = 33), which possibly means 
above floor. There is ,also a bag whose label reads "NAI927A Above Floor" which contains 23 sherds. 
These sherds do not have provenience labels on them. Why provenience labels differed among sherds 
recovered from the same provenience in the same excavation is unknown. The published ceramic tally 
distinguishes floor sherds from above floor sherds. In the White Ware, the number of sherds in the sherd 
collection (N = 33) is 22% less than the published count (N = 43). In the Gray Ware, on the other hand, 
the number of sherds in the sherd collection (N = 29) is 59% less than the published count (N = 71). It 
is probable that part of the sherd collection is missing. 

Date of the Ceramic Assemblage 

Two noncutting dates (811w and 932w) were obtained from the structure (Robinson et aL 
1975:31). The possible range of the date of this assemblage is, therefore, between 933 and 1065. 

o SOcm 
I ! I 

FLOOR 

Figure K-35. Fill profile of NAl927A (the figure in the site file modified).--A: Oxidized, B: 
Coarse faU, C: Fme fall, D: Windblown, E: Fme fall, F: Coarse fall, G: Fine fall. 
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NA3029A (Colton 1946:215-216) 

Site 

A depression found near NA3029A was at first considered to be another pithouse and designated 
as NA3029B. However, excavation proved that tbis depression was not a pithouse. Within a 100 m radius 
of NA3029A were NA1633 and NA3028, although the precise distances between NA3029A and these two 
structures are unknown. 

Deposit 

The structure (pithouse with vestibule) was completely excavated in 1935 (Figure K-36). In the 
main part of the pithouse, there was burnt roof-fall lying directly on the floor (thickness of the roof-fall is 
unknown). No layer between floor and roof-fall is reported. In the vestibule, however, there seems to have 
been no burnt roof-fall. Since there were abundant large flat rocks in the vestibule, the excavators believed 
that the roof of the vestibule might have been built of rocks and clay without beams. However, this appears 
to be unlikly on technical grounds. More likely, there was no roof in the vestibule. A number of rocks 
recovered there may have been wall-fall. It is mentioned that there was a clay layer of 30 to 40 em thickness 
between floor and wall-fall in the vestibule. This clay may have migrated from the perimeter before the wall 
collapsed. The pithouse was covered with Sunset Crater ash fall. It is mentioned in the site file that there 
was a clay fill layer, 10 to 20 em thick, between the top of roof-fall (and floor 1) and the base of the ash fall 
(Figure K-37). 

Ceramic Collection 

The site file mentions 10 reconstructible Tusayan White and Gray Ware vessels (including three 
large body sherds). Some of these vessels were found in the reconstructible vessel collection, while others were 
put in the sherd collection as sherds or on exhibition in the museum. There is a half reconstructed vessel (No. 
16) in the reconstructible vessel collection, which is not recorded in the site file. The number of 
reconstructible vessels recovered from tbis site is 12 (Table K-26). Of these 12 vessels,S (No. 16, 22, 23, 24, 
and 25) are only partly reconstructed. Several plain gray sherds in the sherd collection apparently belong to 
these vessels but were not refitted. 

Seven of the reconstructible vessels (No. 12 to 15, 16 to 19) were recovered from the floor of the 
vestibule (Figure K-36). The excavator believed that six of these vessels (excluding No. 17) were originally 
put on the clay bench on the south wall because the mouths of all complete vessels pointed north to northeast 
as if they had fallen from the south. Since Vessel No. 15 was found immediately below Vessel No. 12, at least 
some vessels fell from higher places. However, that they dropped from the clay bench is questionable because 
no evidence of a bench on the wall was detected. It is more probable that they dropped into the structure 
from the old ground surface. Vessel No. 17 was recovered not from the floor but from the top of the clay 
layer under the wall-fall in the vestibule, i.e., this vessel dropped into the vestibule relatively later. The 
dropping of vessels from the perimeter of the structure is likely because four reconstructible vessels (No. 22, 
23, 24, and 25) were recovered from an old ground surface near the east wall of the vestibule. 

Most sherds in the sherd collection (excluding plain gray body sherds) have provenience labels of 
3029A1 (which means fill in the main part of the pithouse) (N = 27), 3029A2 (which means floor in the 
main part of the pithouse) (N = 7), 3029A19 (which means the vestibule) (N = 47), or 3029A25 (which 
means outside of the pithouse) (N = 44), while some sherds have no provenience labels (N = 19). Plain gray 
body sherds include those having the above provenience labels (N = 114) and those having no provenience 
labels (N = 123). The number of Tusayan White Ware sherds in the sherd collection (N = 137) roughly 
conforms to that in the publisbed ceramic tally (N = 150). However, the number of Tusayan Gray Ware 
sherds in the sherd collection (N = 244) is much greater than that in the ceramic tally (N = 78). This is 
possibly because many gray ware sherds were regarded as those from reconstructible vessels in the published 
ceramic tally. 
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f 
? '-_"'--'-___ 6pcm 

Figure K-36. Plan of NA3029A (the figure in the site file modified). - 1: Reconstructible vessel 
No. 13; 2: Reconstructible vessel No. 14; 3: Reconstructible vessel No. 12 

Figure K-37. Fill profile of NA3029A (the figure in the site file modified). - A:. Top soil, B: 
Windblown, C: Fall ash, lapilli size, D: Windblown, E: Clay fill, F: Unknown. 
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Table K-26. Reconstructible vessels in NA3029A - V: Vestibule, 0: Old ground surface outside 
the east wall of the vestibule 

Catalog No. Provenience Pottery Type Vessel Form 

12 V Dogoszhi Black-on-white Jar 

13 V Plain Gray (Recycled) 

14 V Kana-a Gray Jar/pitcher 

15 V Kana-a Gray Pitcher 

16 ? Kana-a Gray Pitche~ 

17 V Tusayan Corrugated Pitcher 

18 V Plain Gray (Recycled) 

19 V Plain Gray (Recycled) 

22 a Medicine Gray J~ 

23 a Kana-a Gray J~ 

24 a Coconino Gray J~ 

25 a Kana-a Gray Ja~ 

a Only partly reconstructed. 



488 

Date of the Ceramic Assemblngr. 

No tree-ring dates were obtained from the structure. However, because Sunset Crater ash fall 
reached near the top of tbe burnt roof-fall, tbe occupation and abandonment of the structure may have 
taken place just before the eruption. 

NA1570A (Colton 1946:112-113) 

Site 

There were two pithouses, NA1570B (11 m apart) and NA1570C (14 m apart) in the vicinity of 
NA1570A Also, three other structures, NA1570D, E and F were located about 75 m away from NA1570A 
(Figure K-38). Colton (1946:112) believed that trasb in tbe fill of NA1570A was discarded by occupants of 
NA1570B. However, tbere is no reason to exclude NA1570C from this possibility, i.e., at least NA1570B and 
C could have been occupied simultaneously. 

N E 

t 

B 
U'.>. 

A 

c 

Figure K-38. Spatial relationships between NA1570A and adjacent structures (the ligure in the site 
file modified). 
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Deposit 

The depression was almost completely excavated in 1932. According to the site file, there was no 
evidence of burnt roof-fall on the bottom of the depression. It is not clear if unburnt roof-fall was present. 
Colton (1946:11.2) mentioned that the depression was filled with trash (ash, charcoal, sherds, etc.). The trash 
was covered with Sunset Crater ash fall. 

Cernmic Collection 

1Wenty-four sherds (AT 455, 456, 563 to 570, 4007 to 4018, 4024 and 4027) are cataloged in the 
ceramic repository. Of these, 21 were located there. Three sherds (AT565, 567 and 569) of Coconino Gray 
are missing. Although some sherds have provenience labels of 1570A-a, 1570, or the museum catalog 
number, most sherds do not bear site name and provenience labels. In order to evaluate the possibility of 
mixture of sherds from nearby sites, all sherds in the sherd collection of NA1570B to F were counted and 
compared with those in the published ceramic tally (Table K-27). The results showed fairly good agreements 
in all these sites. In view of this fact, it is unlikely that sherds from nearby sites are mixed in the collection 
of NA1570A even though most sherds lack site name and provenience labels. The reason that these sherds 
have no labels perhaps results from the substantial number of nherds recovered from the site (N = 2430). 
Most sherds from NA1570B to F occur in smaller numbers and have provenience labels on them. 

The number of Tusayan White (N = 387) and Gray (N = 568) Wares in the sherd collection and 
the ceramic repository does not correspond to the published ceramic tally (N = 438 and 714, respectively). 
causes of this discrepancy may include misidentification of Tusayan White and Gray Ware sherds \vith those 
of other wares in the published ceramic tally and/or missing of sherds from the ceramic collection. 

Date of the Ceramic Assemblage 

1Wo noncutting dates (1046 w from "floor" and 1041 w from fill) were obtained from the structure 
(Robinson et al. 1975:29). Because the structure had no postholes and no burnt roof-fall, these tree-ring dates 
were possibly of burnt wood discarded as trash. Given a noncutting date of after 1046 in the bottom of the 
depression, the date of the ceramic assemblage can be securely bracketed between 1047 and 1065. 

Table K-27. Comparisons of the number of sherds in the sherd collection and the 
published ceramic tally of NA1570B to F 

Site 

NA1570B 
NA1570C 
NA1570D 
NA1570E 
NA1570F 

Sherd 
Collection (N) 

37 
19 

313 
63 
6 

Published Ceramic 
Tally (N) 

39 
19 

322 
49 
15 

Difference 
(N) 

2 
o 
9 

14 
9 
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NAl238 (Colton 1946:95-97) 

Site 

There were at least two structures in the vicinity of NAl238; NAl237A (surface timber structure) 
located about 38 m from NAl238 and NAl237B (pithouse), which is located about 64 m from NA1238. 
Because these three structures were located almost on line, they appear to have been occupied 
contemporaneously (Figure K-39). Although Colton (1946:95) mentioned the presence of another nearby 
depression, no information about it is available. 

Deposit 

The structure was completely excavated, probably in 1930. There was burnt roof-fall on the floor. 
It is mentioned that many sherds were recovered from the floor. Above the roof-fall lay fill composed of 
alluvial gravel, sand, and the wall-fall. The fill also included many sherds. There was no Sunset Crater ash 
fall above the fill. 

N 

1 NA1238 

Figure K-39. Spatial relationships between NAl238 and adjacent structures (the ligurc in the site 
file modified) 
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Cemmlc Collection 

Four sherds (AT12809, 13967, 13975, 13981) are cataloged in the ceramic repository, and all of 
these sherds were located there. Sherds in the sherd collection and the ceramic repository are labelled as 
1238F (which probably means floor) (N = 39), 1238A (which probably means above floor) (N = 13) or just 
1238 (which probably means surface collection) (N = 35). In light of the ceramic data sheet in the site file, 
the number of Tusayan Gray Ware in the published ceramic tally, i.e., N = 321, is a mistake. The correct 
number is 32. The number of Tusayan White (N = 30) and Gray Ware (N = 57) sherds in the sherd 
collection and the ceramic repository is larger than that in the published ceramic tally (N = 19 and 44, 
respectively). Because the site name is labelled on every sherd, it is unlikely that sherds from other sites are 
mixed with those in the collections. It is probable that some Tusayan White and Gray Ware sherds were 
misidentified as other wares in the published tally. 

Date of the Ceramic Assemblage 

Thirty-two tree-ring dates were obtained from the structure (Figure 18). Clustering of four cutting 
dates at 1066 and the concentration of cutting and noncutting dates between 1061 and 1066 indicate that the 
structure was constructed in 1066. The latest cutting date of 1068 possibly represents a repair event. The 
occupation of the structure, therefore, possibly took place from 1066 to 1071; the median date of the ceramic 
assemblage was determined to be 1069. 
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APPENDIX L 

COMPREHENSIVE CERAMIC TALLY 



493 

NOTES 

A:. After refitting (primary and secondary refuse) 

A': After refitting (de facto refuse) 

B: Before refitting (primary and secondary refuse) 

B': Before refitting (de facto refuse) 

IS: Intermediate style 

TU-A:. Type unspecifiable -A (small sherds « 10 em) having exclusive characteristics of two types) 

TU-B: Type unspecifiable -B (sherds having apparently deviated characteristics from those of conventional 
types) 

TU-C: Type unspecifiable -C (sherds having painted designs insufficient for type identification) 

TU-D: Type unspecifiable -D (unpainted sherds) 

TU-E: Type unspecifiable -E (whether sherds are painted or unpainted is unknown due to smudged 
surfaces) 

PGS: Plain gray sherds (bodies and handles) 

PGORS: Plain gray outflaring rim sherds 

RSBJUB: Rim sherds broken at the juncture of the uppermost band 

LBSBJLB:Lower body sherds broken at the juncture of the lowest band 

SJHRB: Seed jars having a rim band 

SHDlli: Sherds having deeply indented bands (upper bodies or bases) 

SHLINB: Sherds having lightly indented or nonindented bands (upper bodies or bases) 
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EXPIANATION OF "OTIIER" OF TUSAYAN GRAY WARE 

AZ D:1l:2068 St. 4 (Above 3.0 00) 

(1) An upper body sherd whose outer surface is peeled off 

(2) A sherd having indented bands whose curvature of cross section is unknown due to peeling 
off of the inner surface 

AZ D:1l:2030 St. 2 

(1) A plate sherd having juncture lines of bands (outside) 

AZ D:7:216 St. 1 

(1) A lower body sherd having wavy bands (deeply indented) 

AZ D:7:234 St. 2 

(1) An upper body sherd having a composite of wavy and horizontal bands (nonindented) 

AZ D:7:11 PHI 

(1) An upper to lower body specimen having wavy tooled lines (A =lIB=9) 

(2) An upper to lower body specimen having a composite of wavy and horizonal bands 
(nonindented) (A=lIB=14) 

AZ D:7:60 

(1) A bottom sherd whose indented bands are mostly obliterated 

AZ D:11:3 Kiva 1 

(1) A plain gray ladle 

AZ D:11:425 St. 1 (excluding Bag 285) 

(1) A spcimen having light indentation near the rim (indentation was executed after juncture lines 
of bands were obliterated) and lightly indented and nonindented bands in other parts (A1IB37) 

(2) A bottom sherd having very deep grooves and lightly indented bands (AlIBI) 

(3) A plate sherd having lightly indented bands (outside) (A1IB2) 
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AZ D:1l:425 St. 1 (Bag 285) 

(1) A plain gray lower body sherd having a horizontal ridge 

AZ D:1l:2051 St. 5 

(1) A lower body sherd having lightly indented bands and incised lines over the bands 

(2) An upper body sherd having a juncture line of bands on the neck and no surface manipulation 
in other parts 

NAl920B 

(1) A plain gray rim sherd of an unusual vessel form 

NA1570A 

(1) An upper body specimen having incised lines (A1/B2) 

(2) A specimen having tooled lines on upper and lower bodies (A1/B2) 

(3) A sherd having nonindented bands and a tooled line on the upper body and no surface 
manipulation on the lower body (Al/B3) 

(4) A specimen having tooled lines and deeply indented bands on the upper body and no surface 
manipulation on the lower body (A1/B1) 

(5) An upper body sherd having deeply indented bands and a scraping mark (A1/B1) 

NAl238 

(1) An upper body sherd having deeply indented bands and a tooled line 
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White Ware 

Kana-a 6 
Wepo 1 
Black Mesa 
Scsi 
Dogcszhi 
flagstaff A 
flagstaff B 
IS 
TU-A 
TU-B 
TU-C 2 
TU-D 14 
TU-E 

Subtotal 23 

Gray Ware 

Lino 21 
Kana-a 1 
Coconino 
Medicine 
Tusayan 
Moenkopi 
PGS 84 
PGORS 
RSBJUB 
LBSBJLB 
SffiRB 
SHDIB 
SHLINB 
Other 

Subtotal 106 

WhiteLGray Ware 

RedLOrange Ware 1 

Unknown Ware 5 

Total 135 

AZD: 
11:113 
PHI 

B 

10 
1 

2 
17 

30 

70 
2 

249 

321 

1 

9 

361 

AZD: 
11:2023 
St. 1 

A B 

12 35 

5 5 
15 20 

32 60 

25 76 

1 5 
2 2 

151 222 

179 305 

3 4 

2 3 

216 372 

AZD: 
11:2025 
St. 1 

A B 

34 47 
4 6 

8 14 
39 59 

85 126 

47 67 

1 1 

313 383 
1 1 
1 23 
4 4 

367 479 

2 2 

1 1 

1 1 

456 609 

A 

25 
1 

1 

2 

5 
18 
1 

53 

45 
7 

1 
1 

213 

3 
2 
1 

273 

1 

327 
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AZ D:11:2027 St. 2 

Excluding Bag 431 Bag 431 

A' B B' A B 

4 65 ? 
1 

1 1 
1 

2 

8 2 2 
2 24 ? 5 8 
1 1 

6 102 ? 8 11 

9 118 ? 
7 

1 4 4 
2 4 6 

5 397 ? 
1 1 

3 2 2 
2 
1 

4 4 
7 8 

14 531 ? 22 25 

1 2 2 

20 634 ? 32 38 
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AZ D:ll:2068 St. 4 AZ D:1l:2030 AZ D:7:216 

Below 3.0 m Above 3.0 m St. 2 St. 1 

A A' B B' A B A A' B B' A B 

White Ware 

Kana-a 24 50 2 6 6 5 5 60 71 
Wepo 4 8 
Black Mesa 2 2 1 4 
Sosi 
Dogoszhi 3 4 
Flagstaff A 
Flagstaff B 
IS 
TU-A 1 1 1 
TU-B 
TU-C 7 8 22 32 5 5 25 26 
TU-D 19 23 18 18 18 22 133 144 
TU-E 1 1 

Subtotal 53 1 84 2 50 61 28 32 224 254 

Gray Ware 

Lino 32 1 45 10 8 9 60 2 73 100 74 81 
Kana-a 2 1 2 ? 3 5 59 63 
Coconino 
Medicine 
Tusayan 16 20 53 102 5 19 
Moenkopi 1 1 5 5 
PGS 159 268 1 42 49 317 388 621 706 
PGORS 2 2 1 1 
RSBJUB 2 2 1 1 5 5 
LBSBJLB 1 1 1 3 2 6 
SJHRB 2 2 5 5 
SHDm 12 16 38 51 9 10 
SHLINB 3 5 5 5 1 1 
Other 2 2 5 1 1 

Subtotal 227 3 359 >11 153 223 384 2 476 100 788 903 

RedLOrange Ware 8 9 8 9 25 30 

Unknown Ware 2 2 

Total 290 4 454 >13 205 286 421 2 518 100 1038 1188 



498 

AZ D:1l:18 AZ D:7:234 AZ D:7:1l AZ D:7:60 AZ D:1l:3 
Kiva 3 SL 2 PHI Kiva 1 

A A' B B' A B A B A B A B 

White Ware 

Kana-a 2 3 5 6 38 56 1 1 
Wepo 3 7 8 29 39 93 3 3 
Black Mesa 2 2 1 1 11 29 2 6 
Sosi 3 3 1 1 2 2 
Dogoszhi 2 5 4 4 6 6 17 39 
Flagstaff A 1 1 
Flagstaff B 
IS 2 24 2 12 1 2 
TU-A 4 4 3 3 6 8 1 1 
TU-B 2 18 1 1 5 8 2 14 
TU-C 17 31 17 25 38 57 4 4 33 57 
TU-D 7 8 32 37 78 108 10 11 16 16 

Subtotal 39 97 69 107 m 378 27 29 73 135 

Gray Ware 

Lino 2 2 5 5 8 12 
Kana-a 10 1 14 ? 45 55 81 211 10 11 
Coconino 2 2 3 7 8 13 
Medicine 2 2 
Tusayan 2 28 8 8 39 56 11 32 
Moenkopi 1 3 30 152 
PGS 28 71 95 117 260 412 56 59 3 3 
PGORS 3 3 3 3 6 6 1 1 
RSBJUB 3 5 3 3 4 5 2 2 1 1 
LBSBJLB 2 3 7 7 1 1 
SJHRB 2 6 
SHDIB 7 7 21 27 14 29 
SHLINB 2 2 29 34 
Other 1 1 2 23 1 1 1 4 

Subtotal 40 1 126 ? 171 203 368 680 149 183 90 256 

RedlOrange Ware 1 1 4 4 19 23 16 16 7 14 

Total 87 1 224 ? 244 314 611 1081 192 228 170 405 
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AZ D:11:425 St. 1 AZ D:7:2092 St. 4 

Excluding Excluding 
Bag 285 Bag 285 Bag 657 Bag 657 AZ D:ll:2051 St. 5 

A B A B A B A B A A' B B' 

White Ware 

Kana-a 
Wepo 
Black Mesa 2 2 1 1 
Sosi 1 1 
Dogoszhi 6 11 9 10 3 3 
Flagstaff A 1 6 1 1 1 5 
Flagstaff B 3 3 3 3 
IS 
TU-A 
TU-B 3 4 3 6 2 9 
TU-C 20 33 27 32 22 22 
TU-D 9 14 1 1 5 5 12 15 

Subtotal 41 70 1 1 50 59 43 57 

Gray Ware 

Lino 
Kana-a 1 
Coconino 
Medicine 
Tusayan 5 6 11 11 3 5 1 7 2 2 
Moenkopi 59 234 16 20 35 75 43 2 113 9 
PGS 1 1 7 7 2 2 6 6 14 18 
PGORS 1 1 1 1 
RSBJUB 2 3 1 1 
LBSBJLB 1 1 
SJHRB 
SHDm 2 7 5 6 4 9 4 7 
SHLINB 32 37 13 13 21 25 24 30 
Other 3 39 1 1 2 2 

Subtotal 103 325 56 62 67 118 9 15 89 2 172 9 

Red/Orange Ware 3 11 8 8 

Total 144 395 57 63 120 188 9 15 140 2 237 9 
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NAI925B NAI925A NAI922A NA3056 NAI920B 

A B A B A A' B B' A B A B 

White Ware 

Kana-a 17 23 19 24 26 38 30 41 29 34 
Wepo 2 2 1 ? 4 6 5 6 
Black Mesa 3 1 1 5 7 
Sosi 1 1 
Dogoszhi 
IS 1 2 
TIJ-A 3 5 1 4 6 5 11 1 1 
TIJ-B 
TIJ-C 2 2 10 16 17 18 7 7 
TIJ-D 4 7 5 5 16 16 23 25 48 58 

Subtotal 26 37 27 32 57 1 79 ? 81 103 96 115 

Gra~ Ware 

Uno 1 1 2 2 2 2 3 4 
Kana-a 1 4 7 14 8 16 9 9 
Coconino 1 1 
Medicine 1 1 
O'leary 
Tusayan 
Moenkopi 
PGS 12 18 15 16 31 42 72 81 50 57 
PGORS 
RSBJUB 1 3 3 2 2 
LBSBJLB 1 1 
SHDm 1 1 
SHLINB 
Other 

Subtotal 14 23 16 17 42 2 60 88 105 67 75 

Total 40 60 43 49 99 2 139 ? 169 208 163 190 
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NAl927A NA3029A NA1570A NAl238 

A B A A' B B' A B A B 

White Ware 

Kana-a 13 15 31 33 51 80 
Wepo 2 2 3 3 12 21 3 6 
Black Mesa 2 2 6 41 21 43 1 1 
Sosi 2 2 12 20 1 13 
Dogoszbi 1 1 1 ? 4 5 2 2 
IS 3 14 
TU-A 1 1 1 1 9 12 1 2 
TU-B 1 2 
TU-C 2 2 20 20 123 148 4 4 
TU-D 9 10 38 38 44 44 

Subtotal 30 33 101 1 138 ? 279 387 13 30 

Gray Ware 

Lino 5 5 
Kana-a 5 5 4 5 4 ? 64 80 2 3 
Coconino 1 ? 11 54 
Medicine 1 ? 3 10 1 1 
O'Leary 3 15 
Tusayan 1 1 1 ? 20 25 6 7 
Moenkopi 1 1 
PGS 23 24 3 ? ? 291 8 27 
PGORS 5 5 3 3 
RSBJUB 20 23 3 3 
LBSBJLB 3 3 
SHDm 2 2 20 48 6 8 
SIll..INB 2 2 
Other 5 9 1 2 

Subtotal 28 29 7 11 7 ? >159 568 33 57 

Total 58 62 108 12 145 ? >438 955 46 87 
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ILLUS1RATIONS OF SHERDS AND 

RECONSTRUCTIBLE VESSELS 
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Noms 

All of the painted sherds of Tusayan White Ware equal to or larger than 2 em 
(including some probable mixed sherds) were presented. Unpainted sherds were not presented, 
even though some unpainted sherds belong to the same vessel as painted sherds. 

In Tusayan Gray Ware, only sherds having deviated stylistic characteristics from those 
of conventional types were presented for assemblages in the Flagstaff area. Deviated styles 
of the gray ware in northern Black Mesa were presented in Figure 50. 

Sherds having different numbers represent different vessels. Small letters added after 
the number represent sherds of the same vesseL 

Both inside and outside were presented in bowl sherds having painted designs on both 
sides. 

Inside designs and outside corrugation were presented in Shato variety sherds. 

Rim was marked with lines in rim sherds. 

Ground edges were indicated in recycled sherds. 

Breakage lines were marked with lines in refitted sherds. 

Unidentifiable portions of painted designs in a sherd (due to faint painting or 
smudging) were marked with the symbol "UN." 



Figure M-l. Specimens of AZ D:ll:113 PHI. - 1 to 6: Kana-a B1ack-on-white, 7: 
Wepo Black-on-white, 8 and 9: Type unspecifiable -C. 
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Figure M-2. Specimens of AZ D:11:2023 St. 1. - 1 to 11, 17: Kana-a Black-on-white, 
12 to 16: Type unspecifiable -C (16 is mixture). 
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Figure M-3. Specimens of AZ D:11:202S St. 1. - 1 to 34: Kana-a Black-on-white, 35 
to 38: Wepo BJack-on-white, 39 to 45: Type unspecifiable -C. 
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Figure M-4. Specimens of AZ D:ll:2027 St. 2. - 1 to 24, 32, 35 to 38:Kana-a Black
on-white, 25: Wepo Black-on-white, 26: Flagstaff Black-on-white Style A (mixture), 27 and 2B:'JYpe 
unspecifiable -A, 29 to 34; 'JYpe unspecifiable -C. 
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Figure M-5. Specimens of AZ D:ll:2068 St 4. - 1 to 23, 28, 29: Kana-a Black-oo
white, 24: Type unspecifiable -A, 25 to 27: Type unspecifiable -c. 
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Figure M-6. Specimens of AZ D:ll:2030 St. 2. - 1 to 5: Kaoa-a Black-oo-white, 6 to 
10: Type uospecifiable -C. 
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Figure M-7. Specimens of AZ D:7:2I6 St. 1. - Ito 60: Kana-a B1ack-on-while, 61 to 
64: Wepo Black-on-white, 65: Type unspecifiable -A, 66: Black Mesa Black-on-while, 67 to 91: Type 
unspecifiable -C. 
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Figure M-8. Specimens of AZ D:ll:18 Kiva 3. - 1 and 2: Kana-a Black-on-white, 3 
to 5: Wepo Black-on white, 6 and 7: Black Mesa Black-on-white, 8 and 15: Intermediate style, 9 to 12: 
Type unspecifiable -A, 13, 14, 16 to 30: Type unspecifiable -C, 31 and 32: Type unspecifiable -B. 
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Figure M-9. Specimens of AZ D:7:234 St. 2. - 1 to 5: Kana-a Black-on-white, 6 to 
13: Wepo Black-on-white, 14: Black Mesa Black-on-white, 15 and 16: Dogoszhi Black-on-white, 17 to 
19:Type unspecifiable -A, 20: Type unspecifiable -B, 21 to 37: Type unspecifiable -C. 
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Figure M-I0. Specimens of AZ D:7:11 PH!. - 1 to 38: Kana-a B1ack-on-wbite, 39 to 
77: Wepo B1ack-on-wbite, 78 to 88: Black Mesa Black-on-wbite, 89 to 91: Sosi B1ack-on-wbite, 92 to 
95: Dogoszhi Black-on-wbite, 96 and 97: Intermediate style, 98 to 103: Type unspecifiable -A, 104 to 107, 
110: Type unspecifiable -B, 108, 109, 111 to 146:Type unspecifiable -c. 
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Figure M-1l. Specimens of AZ D:7:60. - 1: Kana-a Black-on-white, 2 to 4: Wepo 
Black-on-white, 5: Sosi Black-on-white, 6 to 11: Dogoszhi Black-on-white (10 and 11 are Shato variety), 
12: Intermediate style, 13: Type unspecifiable -A, 14 to 17: Type unspecifiable -C. 
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Figure M-12 Specimens of AZ D:ll:3 Kiva 1. - 1 and 2: Black Mesa Black-on-white, 
3 and 4: Scsi Black-on-white, 5 to 21: Dogoszhi Black-on-white, 22: Flagstaff Black-on-white Style A, 23 
to 25, 28 to 57: 1YPe unspecifiable -C, 26 and 27: 1YPe unspecifiable -B. 
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Figure M-13. Specimens of AZ D:ll:425 St. 1. - 1 and 2: Black Mesa Black-oQ
white, 3 to 8: Dogoszhi Black-oQ-white, 9: Flagstaff Black-on-white Style A, 10 to 12: Type unspecifiable -
B, 13 to 31: Type unspecifiable -C. 
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Figure M-14. Specimens of AZ D:7:2092 St. 4. - 1: Black Mesa BIack-on-wbite, 2: 
Sosi Black-on-wbite, 3 to 11: Dogoszhi BIack-on-wbite, 12: Flagstaff BIack-on-wbite Style A, 13 to 
15: Flagstaff BIack-on-wbite Style B, 16 to 18: Type unspecifiable -B, 19 to 45: Type unspecifiable -C. 
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Figure M-15. Specimens of AZ D:ll:2051 St. 5. - 1 to 3: Dogoszhi Hlack-on-white 
(2 and 3 are Shato variety). 4: Flagstaff Hlack-on-white Style A, 5 to 7: Flagstaff Hlack-on-white Style H. 
8 and 9: TYpe unspecifiable -H. 10 to 31: TYpe unspecifiable -C. 
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Figure M-16. Specimens of NAI925B. - 1 to 17: Kana-a Black-on-white, 18 to 20: 
Type unspecifiable -A, 21 and 22: Type unspecifiable -C. 



@tJ 
1 2 

~~ 
10 11 12 9 

® 
15 17 

16 

~ ~«f)~ 
19 20a b c 

4 
Inside 

7 

\ 
19258 

553 

Outside 

8 

@~ 
13 14 

~ 
18 

22 



Figure M-17. Specimens of NA1925A - 1 to 19: Kana-a Black-on-white, 20 and 
21: Wepo Black-on-white, 22: Type unspecifiable -A 
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Figure M-1S. Specimens of NAl922A. - 1 to 26: Kana-a Black-on-white, 27: Black 
Mesa Black-on-white, 28 to 31:Type unspecifiable -A, 32 to 41: Type unspecifiable -C, 42: Wepo Black
on-white. 
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Figure M-19. Specimens of NA3056. - 1 to 30: Kana-a Black-on-white, 31 to 34: 
Wepo Black-on-white, 35: Black Mesa Black-on-white, 36: Sosi Black-on-white, 37: Intermediate Style, 
38 to 41: Type unspecifiable -A, 42 to 68: Type unspecifiable -C. 
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Figure M-20. Specimens of NAI920B. - 1 to 29: Kana-a B1ack-on-white, 30 to 34 
Wepo B1ack-on-white, 35 to 38 and 41: Black Mesa Black-on-white, 39 and 40: Type unspecifiable -A, 
42 to 48: Type unspecifiable -C. 



563 

~-W-~d)~~ 
1 2 3 4 5 6 7 

\JCJ~~ {3 
8 9 10 11 13 

12 14 Inside 

Outside 15 16 17 18 19 

20 21 

22 

23a b c d 24 

o 5cm 
I ! 



564 

30 

25 27 28 29 

31a b 

35 36 

38a b 

42 43 
44 

D 
45 46 47 48 

o 5cm 
I , I I 



Figure M-21. Specimens of NAI927A - 1 to 13: Kana-a Black-on-white, 14 and 15: 
Wepo B1ack-on-white, 16 and 17: Black Mesa Black-on-white, 18: Dogoszhi Black-on-white, 19:Type 
unspecifiable -A, 20 and 21: Type unspecifiable -C. 
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Figure M-22. Specimens of NA3029A - 1 to 31: Kana-a B1ack-on-white, 32 to 34: 
Wepo Black-on-white, 35 to 40: Black Mesa Black-on-white, 41 and 42: Sosi B1ack-on-white, 43: Type 
unspecifiable -A, 44 to 63: Type unspecifiable -C, 64: Dogoszhi Black-on-white. 
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Figure M-23. Specimens of NA1570A - 1 to 51: Kana-a Black-on-white, 52 to 64: 
Wepo Black-on-white, 65 to 85: Black Mesa Black-on-white, 86 to 97: Sosi Black-on-white (97 is Shato 
variety), 98 to 101: Dogoszhi Black-on-white, 102: Intermediate Style, 103 to 112: Type unspecifiable -
A, 113 to 235: Type unspecifiable -C, 236 to 240: "Other" of Tusayan Gray Ware in Appendix L 
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Figure M-24. Specimens of NA1238. - 1 to 3: Wepo Black-on-white, 4: Black Mesa 
Black-on-white, 5: Sosi Black-on-white, 6 and 7: Dogoszhi Black-on-white, 8: Type unspecifiable -A, 9: 
Type unspecifiable ·B, 10 to 13: Type unspecifiable -C, 14: "Other" of Tusayan Gray Ware in Appendix: 
L 
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