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ABSTRACT 

High ubiquities of maize, coupled with other evidence of extended occupations at 

large Early Agricultural period sites in the floodplain of the Middle Santa Cruz River, 

Tucson Basin, suggest an early commitment to cultivation, and raise questions about the 

settlement-subsistence system. Large, exceptionally well preserved faunal assemblages at 

these sites indicate that game made a significant dietary contribution during permanent 

or semi-permanent occupations with subsistence systems centered on cultivated and 

collected plants. 

To investigate diachronic changes in the selection and use of faunal resources 

during the transition to agricultural dependence and sedentism. estimates of available 

biomass, archaeofaunal assemblages, and their depositional contexts from several 

floodplain sites are compared. Accompanying the trends of increasing population, 

sedentism, and agriculniral commitment, predicted changes include a decreasing frequency 

of artiodactyls, increasing intensity of processing of large game, an increase in the ratio 

of jackrabbits to cottontails, and evidence of increasing activities in communal space. 

Analyses of disposal contexts with primary, secondary, and de facto faunal refuse 

at six floodplain sites dating to the Cienega and Agua Caliente phases yielded evidence 

supporting these predictions. Intersite variability indicates site-specific solutions relating 

to settlement growth. Changes in the patterns of bone disposal in abandoned structures, 

short-lived intramural pits, and extramural processing features indicate that, over time, 

communal activities may have increased in response to faunal resource stress. 
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CHAPTER 1 

INTRODUCTION 

Reconnaissance and excavation efforts (e.g., B. Huckell 1995; Roth 1989, 1992) 

in the Tucson Basin uncovered Late Archaic sites in upland settings and in foothill areas 

along major drainages, such as the site of Milagro on Tanque Verde Wash. Finds of 

stored maize at the latter site, coupled with evidence of Middle Archaic occupations in 

the floodplain, suggested that settlements with evidence for a commitment to cultivation 

may be found in environmental settings that further favor agricultural pursuits. Recent 

excavations of Late Archaic/Early Agriculnaral period sites uncovered large settlements 

buried in the floodplain of the Middle Santa Cruz River (Figure 1.1). Site size, the 

ubiquity of maize in. macrobotanical assemblages, consistent presence of com in flotation 

samples, depths of middens, the presence of cemeteries, remains of gathered wild plants, 

and large, exceptionally well preserved, faunal assemblages suggest permanent or semi

permanent occupations with subsistence systems centered on cultivated and collected 

plants and faunal resources. 

Several models of Late Archaic/Early Agricultural general subsistence, sedentism, 

and the adoption of maize agriculture, have been developed based on recent research in 

the Southwest and northern Mexico (for an overview of pertinent literature, including 

contract publications, see P. Fish and S. Fish (1994)). Research by P. Fish et al. (1986) 
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uncovered a small sample of intact com remains from an Archaic context at Tumamoc 

Hill which "reinforces an interpretation of preceramic cultivators in the Sonoran desert 

[south of the Salt-Gila rivers]" (P. Fish et al. 1986:563). Addressing the question of the 

origins of maize cultivation. Wills (1988, 1992) proposes that "foragers adopt 

domesticated plants not to become farmers but to remain effective foragers (1988:36), and 

suggests that initially agriculture was incorporated into a hunter-gatherer economy because 

it did not disrupt existing subsistence pattems, but reduced occasional resource 

uncertainty. Although Wills suggests that the archaeological record may not show any 

changes beyond the addition of the cultigen. S. Fish and P. Fish (1994:86) point out that 

all cropping requires storage, and that preceramic storage technology "in the form of 

large, often bell-shaped pits is common at sites yielding cultigens, both with and without 

indications of extended residence." The question of permanence at sites with evidence of 

early Basin and Range floodwater farming, such as Milagro. is addressed by Matson's 

(1991) "two village" model. In an existing upland/lowland seasonal settlement-

subsistence system, maize horticulture is introduced into late summer lowland base camps, 

without much disruption of existing pattems, as in Wills' (1988) forager model. "A further 

step could develop where water, additional resources, and reliable maize agriculture are 

all located in the same spot-resulting in a lowland agricultural pithouse village occupied 

year round, such as seen at Milagro" (Matson 1991:242). Keeping in mind Wills' 

(1988:57) suggestion that "southern hunter-gatherers were committed to fewer and less 

extensive seasonal movements because of the greater homogeneity in resource 



distribution, seasonal scarcity of water away from prime agricultural locations, such as 

large floodplains, made residential mobility undesirable in the low deserts. 

What these models and the archaeological sites they are based on indicate is a 

great amount of variability. S. Fish and P. Fish (1994) suggest that aggregation or 

settlement size can be explained simply by the presence of optimal farm land, and 

summarize potential settlement patterns as follows: 

"Villages may have been permanent over many years, occupied year-round for a 
few years, occupied seasonally, reoccupied at intervals in either of the preceding 
cases, or may have encompassed different mobility patterns among member 
households" (1994:93). 

In spite of this variability, certain trends can be identified, some of which follow 

a temporal trajectory (see also Chapter 2). If Wills (1988) is correct that the 

archaeological record will not indicate distinct changes resulting from the adoption of 

cultivation, other lines of evidence must be pursued to examine shifts in settlement-

subsistence systems. Since animals represent the dietary complement to plant foods, 

faunal data lend themselves to the investigation of changes in subsistence and settlement 

patterns. Predictable trends in the proportions of large and small game (e.g., James 1988; 

S. Fish and P. Fish 1994), change in the predominance of lagomorph species (e.g.. Ford 

1984; Szuter and Bayham 1989), and shifts in game procurement (e.g., Speth 1983; Stiner 

1994) and processing (e.g., Binford 1978; Stiner 1991, 1994) can be identified in faunal 

assemblages, and can be related to changes in mobility and agricultural dependence. 



The presence of abundant animal bone at Cienega phase floodplain settlements in 

the Tucson Basin led to questions about the role of faunal resources in societies with 

emerging sedentism and agriculture. Assemblages fi-om such Cienega phase sites as Los 

Pozos and Santa Cruz Bend offered the opportunity of a detailed and comparative study 

of faunal remains from floodplain settlements. In addition, excavations at several such 

sites allowed investigations of well-defined depositional contexts. Insights into the 

selection and use of fauna! resources can be gained by combining the results of faunal 

analysis and its interpretations with an analysis of patterns of disposal. 

The Study of Faunal Remains and Their Disposal 

In his recent critique of the lack of behavioral theory in ethnoarchaeology. 

O'Connell (1995) emphasized that ethnoarchaeology has failed to generate predictive 

models for archaeological situations, particularly when assemblages do not seem to reflect 

ethnographically known behaviors. O'Connell discusses two related domains of study; 

spatial analyses and the interpretation of faunal remains. Although Ureated largely as 

separate issues, there are obvious connections. When faunal bone is found at 

archaeological sites, and can be shown to have entered the deposits through human 

agency, it constitutes human refuse. Its composition and attributes are interpretable faunal 

signatures of human behaviors. However, as Lyman (1988:355) points out "archaeological 

context seems to be the paramount criterion in distinguishing cultural from natural bone." 

Thus, the distribution of bone within a site may be equally crucial to our understanding 
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of past human activities. Comparisons of sites within comparable environments, and with 

similar faunal assemblages, serve to underline patterns of animal food acquisition and 

disposal, particularly when those sites were occupied during similar time periods. 

Since "subsistence analysts must examine not only vertical, but horizontal 

distributions of fossils [and other faunal remains]" (Lyman 1988:355), spatial distributions 

of faunal remains at hunter-gatherer sites have been studied in a number of ways, 

including the effect of climatic conditions (e.g., Binford 1980), transport decisions (e.g.. 

Bayham 1979; Binford 1979; O'Connell et al. 1988; Sinuns 1987; Stiner 1991, 1994), in

field processing (e.g., Binford 1979, 1980; Simms 1987; Speth 1983; Stiner 1994), 

processing at the residential site (e.g., Binford 1979; O'Connell et al. 1988; Stiner 1994; 

Yellen 1991), non-human carnivores (e.g., Binford 1979; Speth 1991; Stiner 1994), and 

postdepositional site formation processes (e.g., Behrensmeyer et al. 1986; Yellen 1991; 

Schiffer 1972, 1987). As O'Connell (1987:105) pointed out "[hunter-gatherer] sites are not 

routinely divided into activity-specific areas," that is, spatial delineations of human 

activities are very difficult to predict, and "refuse is not always deposited in primary 

context, at or near the point of production." The first statement is less true of groups with 

sedentary or semi-sedentary lifeways. While many activities will still be carried out out-

of-doors. permanent structures move some activities indoors, and spatially mark their 

point of occurrence. Activities that continue to take place outdoors often are messy, or 

leave unsafe or unsanitary refuse. Climatic conditions and work space are additional 

concerns. Such activities include food processing and refuse disposal. In terms of the 
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relationship between use context and discard, Murray's (1980) ethnographic overview 

substantiates this observation, and elaborates Schiffer's (1972) statement that "with 

increasing intensity of occupation and/or increasing use of enclosed activity loci, there 

will be decreasing correspondence between use and discard locations for elements used 

in activities at family living spaces and discarded" (Murray 1980:497). 

These ethnoarchaeological and ethnographic considerations can be successfully 

applied to archaeological situations, in which the spatial definition of activities, including 

refuse disposal, are clearly detectable. The site of Los Pozos presents us with a number 

of "activity loci" that are spatially defined by archaeological features: pit structures, 

intramural pits, and extramural pits (Figure 1.2, in pocket). Each category contains 

subcategories, such as pit structure floor (Stratum 20) and trash-fill (Stratum 10). These 

contexts are defined either on the basis of the feature, or by stratigraphic divisions within 

features. Schiffer's (1972) concepts of primary, secondary, and de facto refuse provide 

useful distinctions between discard behaviors in these context categories. Primary discard 

occurs at its location of use. Since "with increasing intensity of occupation, there will be 

a decreasing correspondence between the use and discard locations" (Schiffer 1972:162), 

we would expect relatively little primary refuse at Los Pozos, certainly by comparison 

with a more temporary site. Secondly, we would predict the presence of large clusters 

of secondary refuse. Such accumulations "should display little internal structure except 

as a function of size sorting in refiise disposal" (O'Connell 1987:105). Size sorting here 

refers to O'Connell's (1987:106) contention that small refuse items, such as small bone 
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fragments, are the most informative refuse elements. De facto refuse would be predicted 

in contexts that contain floor "assemblages," such as pit structure floors, interior, and 

perhaps extramural pit floors, and caches, representing special cases of de facto refuse. 

Binford (1978:357) suggests that "there are likely to be funher meaningful 

differences between disposal modes associated with different items used in similar or 

different activities." Applied to the disposal of faunal bone, this means that similar faunal 

remains discarded in different contexts, and different faunal remains discarded in the same 

contexts, signal meaningful, and thus interpretable behaviors. With the goal of explaining 

behaviors that shaped the archaeological record at Los Pozos, three major aspects can 

be investigated through the faunal assemblage: 

Taxonomic composition, although related to resource availability in the 

environment, is not a direct reflection of living populations of exploited animals. Given 

control of taphonomic effects, taxa present in a context of human agency are a result of 

decision-making. Hypotheses, such as prey rank (e.g., Bayham 1979), have been validated 

by archaeological and ethnographic data (e.g., O'Connell 1995:221). Aspects that are not 

often considered by ecologically oriented approaches are non-food uses of animals, and 

their social significance, such as prestige. Exceptions are archaeological interpretations 

of bone tools, and of the social relevance of large game (e.g., James 1993), and 

ethnoarchaeological treatments (e.g., Binford 1978; Yellen 1991). However, differences 

in strategies of faunal procurement cannot be investigated through species lists and 

indices of richness and diversity alone. Grayson (1991) demonstrates that proportions of 
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species must be documented to show human prey preferences. 

Assemblage variation in body pan representation can be attributed to differential 

transport or in situ attrition, or to a combination of both (O'Connell 1995:222). Natural 

taphonomic processes, such as biological, chemical, and mechanical effects, must be 

accounted for to evaluate whether an assemblage has experienced significant attrition. 

After analyzing the assemblage, the potential scale of loss should be assessed, and 

explanations for the attrition offered. While both humans and non-human predators and 

scavengers transport prey, humans are more adept movers (Stiner 1994:220). Elements 

that are likely to be transported are those that require processing that cannot be done or 

is not done in the field for one reason or another. White's (1952) hypothesis, that animal 

parts are chosen for transport solely on the basis of attached edible meat, is not borne out 

by ethnographic studies, nor archaeologically. Hunters/carriers base transport decisions 

on a "hierarchical formula balancing carcass size with processing and transport costs of 

each part relative to the net food gain" (Stiner 1994:227). One might add to this economic 

anatomy considerations of non-food uses, depending on the assemblage under 

investigation. 

Cultural taphonomic processes refer to damage to bone by intentional processing. 

These processes include burning and fragmentation, and are "driven at least in part by 

features of prey anatomy, including nutritional value and processing costs, relative to the 

available technology." (O'Connell 1995:226). Speth (1983) and Speth and Spielman 

(1983), among others, explain body part preferences nutritionally. Controlling for natural 
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taphonomy, archaeological measures of processing are such aspects as rate of 

fragmentation and incidence and degree of burning for consumption, and possibly their 

combination. Particularly at sites occupied for long periods of time, equifinality may 

become a serious problem in the interpretation of faunal assemblages. Information from 

well-defined recovery contexts is crucial to rule out damage morphology due to natural 

taphonomic processes. Excavated features at Los Pozos provide that control. 

O'Connell (1987:106) suggests that for a successful analysis of settlement-

subsistence systems two to three data sets, such as site structure and faunal assemblage 

composition, be compared across large-exposure sites on a regional scale. The sample for 

this study includes several sites with surface exposures at or beyond O'Connell's (1987) 

recommendations. General comparability of the I-10 sites is based on three dimensions: 

(1) They are situated within the same, clearly circumscribed environmental zone, with 

access to the same additional habitats. (2) They contain occupations dating to the Early 

Agricultural period, either solely of this period, or separable spatially, or through 

radiocarbon and archaeomagnetic dating. (3) They were excavated and documented by 

highly similar, often identical, methods. Since the "increased coarseness [of assemblages 

accumulated during long-term occupations]. . . should have the effect of reducing 

interassemblage variability among residential sites of a single or closely related system" 

(Binford 1980:18), variability in faunal assemblages and their discard at the I-IO sites 

should indeed signal behavioral differences. Changes in spatial technology, including 

storage, and its relationship with the composition of the faunal assemblage may be 
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explained along the temporal dimension of the sequential chronological structure of the 

site sample. 

Outline of this Study 

The purpose of this study is to examine intra- and inter-site variability in faunal 

assemblages and their disposal. Sites in the comparative sample can be ordered in time 

from early to late Cienega phase and Early Ceramic period Agua Caliente phase, so that 

variability can be placed on a temporal trajectory. Following previous findings on Middle 

Archaic and Hohokam occupations, we would expect to see trends of a decrease in 

frequencies of artiodactyl remains, evidence for intensification of animal processing, and 

of artiodactyl processing in particular, and, with increasing human modification of the 

environment, an increase in the ratio of jackrabbits to cottontails. In summary, 

expectations of temporal trends reflect the role of animal resources, and shifts in their 

selection and use. Predictions of changes in the use of intra- and extramural space, based 

on disposal behaviors over time address responses to problems of changing populations 

and environments. 

The general approach of this study reflects the first dual focus and then integrative 

process that O'Connell (1995) recommends. After an introduction to the study of faunal 

remains and their disposal, and the archaeological context of this work in Chapter 1, the 

focus rests on faunal assemblages. 

Chapter 2 describes sampling strategies of archaeological features and faunal 

remains at Los Pozos. To place the assemblage into the context of the possible prehistoric 
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resource potential, detailed descriptions of lifezones and their biotic communities 

accessible to these prehistoric populations are complied. Estimates of available biomass 

based on early historic biogeographical and ethnographic sources indicate that Los Pozos 

and other floodplain sites along I-10 were situated in a rich environmental setting that 

includes riparian resources as well as small and large game. This knowledge, and 

evidence from other sites in the sample, generates a number of expectations when faunal 

assemblages from this time period are investigated in their depositional context. 

Predictions of temporal changes in faunal remains and their disposal are outlined in terms 

of their archaeological correlates. 

Emphasizing the site of Los Pozos, Chapter 3 describes the faunal assemblage. 

After a discussion of theoretical and methodological issues, the variability of a number 

of attributes that have taphonomic and behavioral significance are investigated. 

Chapter 4 discusses natural and cultural taphonomic processes that took place at 

floodplain sites in the sample. Comparisons of the effects of taphonomy at hunting-

gathering/agricultural settlements in an alluvial environment establishes site and 

assemblage comparability and forms part of the backdrop of temporal comparisons in later 

chapters. 

Chapter 5 again zeroes in on Los Pozos. Focusing on the second aspect of the 

approach, the depositional contexts of structure fill, intra- and extramural pits are 

described in detail, often at the feature level. Variability in faunal remains in these 

contexts is examined through bone attributes and taxonomic distributions. A division in 
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the site structure of Los Pozos, possibly of a temporal nature, is investigated. 

Intersite comparisons with other I-10 sites are presented in Chapter 6. Cienega and 

Agua Caliente phase sites are discussed in terms of the distributions of particular 

attributes of faunal bone and of taxonomic groupings. Variability in disposal patterns is 

investigated through the analysis and comparison of primary, secondary, and de facto 

refuse deposits in pit structures, intra-, and extramural pits. 

Chapter 7 addresses the integrative portion of the approach. Faunal remains and 

depositional contexts at Los Pozos are compared to those at the other sites in the sample. 

Intra-site temporal divisions, based on architectural design, site structure, and artifactual 

evidence within some of the larger sites allow the study of variability across time during 

the later Early Agricultural and the transition to the Early Ceramic period. 

Finally, some recommendations for future projects and directions for investigations 

into particular aspects are offered. 
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CHAPTER 2 

SAMPLE SELECTION AND FAUNAL RESOURCE POTENTIALS 

Sample Selection 

Between 1994 and 1997, Desert Archaeology, Inc. tested and excavated four large 

sites dating entirely, or partially, to the Cienega phase (800 B.C.-A.D. 150) of the Early 

Agricultural period {1200 B.C.-A.D. 150). Limited evidence for earlier occupations at the 

Wetlands site dated to the San Pedro phase (1200 B.C.-8(X) B.C.), and later components 

at the Stone Pipe site dated to the Agua Caliente phase (A.D. 150-550) of the Early 

Ceramic period (A.D. 150-650). Several criteria make Los Pozos and the other I-10 sites 

excellent candidates for the study of early farming settlements in the southern Southwest. 

Prior to the excavation of Santa Cruz Bend, our knowledge of Early Agricultural 

phase sites was restricted in a number of ways. The only intensively excavated site of that 

period in the Tucson Basin, Milagro (AZ BB:10;6 [ASM]) on Tanque Verde Wash (a) 

was not in a floodplain environment, and (b) was dated to the San Pedro phase only 

(Huckell and Huckell 1984). Due to finds of high ubiquities of cultivated maize, an eye-

opener to subsistence practices in the Late Archaic, Milagro foreshadowed developments 

at floodplain sites, but not their scale. 

The sites of Santa Cruz Bend, Stone Pipe, Los Pozos, and Wedands lie in the 
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Holocene floodplain of the Santa Cruz River in the north-central part of the Tucson Basin. 

At elevations between 686-690 m, the sites are situated on the T2 terrace between the 

present channel of the Santa Cruz River and the older T3 or Jaynes Terrace. The present 

ground surface retains the gentle floodplain slope (Gregory 1997). 

Prehistoric natural environments included a wide range: Analyses of 

macrobotanical remains (L. Huckell 1996; Diehl 1997) indicated the presence of a riparian 

habitat with a canopy forest of cottonwood and willow along the stream bed, followed 

by a likely grassland with mesquite bosques. Further away from the river, Sonoran Desert 

vegetation blended into Arizona upland division environments with increasing elevations 

in the foothills of the Tucson and Santa Catalina Mountains to the west and east 

respectively. The riparian habitat, and the access to several other environmental zones 

within a day's walk, as well as the proximity of the confluence with Rillito Creek, 

provide the I-10 sites and Los Pozos with a year-round resource-rich setting. The presence 

of possibly perennial water, and of at least seasonal marshy areas, set the necessary stage 

for plant cultivation, plant gathering, and hunting close to home (see the section on 

Environmental Potentials) 

O'Connell (1987, 1995) lists several criteria that are crucial to the investigation of 

subsistence-settlement pattems: (1) The study of site structure requires large exposures 

of 300-400 m\ The area exposed by stripping at Los Pozos covers 4,100 m\ that of Santa 

Cruz Bend about 4,900 m". (2) The most informative items recovered are small refuse 



items smaller than 5 cm. Most faunal remains from Los Pozos fall into this category. (3) 

Two to three archaeological data sets should be used in combination. This study will 

examine the site structure and the faunal assemblage and its depositional contexts from 

Los Pozos. Other relevant lines of evidence, such as artifact associations and densities, 

will also be considered as appropriate. (4) Finally, regional patterns should be examined. 

Comparisons of Los Pozos and other Tucson Basin floodplain sites from the same time 

period aim at providing a comprehensive picture of floodplain settlement-subsistence 

systems. 

Control of Depositional Contexts in the Sample 

While exploiting abundant wild plant resources and pursuing maize cultivation, 

occupants of Los Pozos continued to hunt. A large, well-preserved faunal assemblage was 

recovered from 42 pit structures and their intramural features, and from extramural pits. 

Holocene overbank deposits from the Santa Cruz River covered and preserved a large 

farming village under about 2 m of natural stratigraphy that was modified by erosion, 

pedogenesis, and modem activities. Cultural features lie consistently near the top of the 

stratigraphic sequence (Unit IB), and immediately below a 30-50 cm thick plowzone, 

which removed the original extramural surface from which the prehistoric features had 

been dug (Gregory 1997b:Chapter 1). Testing revealed several clusters of features, and 

another preceramic pit structure had been excavated about 150 m west of the right-of-way 
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(Huckell 1992). Thus, the settlement may extend far in that direction (see Figure 1.1). The 

eastern margin of Los Pozos is unknown. However, testing showed numerous pit 

structures east of I-10; one of them (Feature 4) was sampled. 

The total estimate of pit structures developed from testing (Gregory 1995:Table 

5) lies most consistently between 240-330. Cluster B2 represents the densest portion of 

the central cluster of features, and excavation efforts concentrated in this locus. The entire 

right-of-way in Locus B2 (North 1870-1600) was machine stripped (270 m x 15 m). Pit 

structures and extramural features showed as dark, circular stains, were marked on the 

ground, and mapped. Elevations were tied to a general site datum. 

Out of a total of 183 features, 84 were pit structures and 99 were extramural 

features. Forty-two structures (50 percent) were selected for excavation and sampling. 

Thirty-two extramural pits (32 percent) were either completely or partially excavated. The 

selection of individual pit structures was based on size criteria developed from 

excavations at the Santa Cmz Bend and Stone Pipe sites (Gregory 1995:Tables 3 and 4): 

< 6 m". 6-10 m". 10-16 m", and 30+ m". The largest of these are rare and have been 

interpreted as communal structures (Mabry 1997). "The number of sampled [pit] 

stmctures in the three size classes was kept proportional to the total number of structures 

in any given size class found" (Gregory 1997b:Chapter 1). For volumetric control and 

quantitative comparisons, all sampled pit structures were at least one-quarter excavated. 

Twenty structures were excavated completely. For those features, fill outside of the 
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original quarter was not screened, and no materials other than floor or pit artifacts were 

added to their inventories. Extramural features were selected for excavation by size and 

assumed function. For example, roasting pits were identified by the presence of fire-

cracked rock and charcoal and/or burned fill on their stripped surface. Since roasting pits 

provide subsistence data, such features were targeted for sampling. Small pits (< 50 cm 

diameter) were excavated completely, larger pits were sampled at 50 percent. Six features 

were sampled at less than 50 percent. 

Trenches from testing were located and reopened. Where stratigraphic control was 

desirable in structures found by stripping, trenches were dug through their approximate 

midsections. Pit structure profiles that revealed homogenous deposits were excavated to 

the floor in arbitrary levels of 10 cm. Intramural pits were sampled in the same fashion. 

Exterior features generally showed a homogeneous stratigraphy, and were excavated in 

single levels, unless differences in the deposits were noted. Flotation samples were taken 

from the fill of each excavated quarter of pit structures, and from the floors. Three areas 

in intramural pits were flotation sampled, corresponding to top, mid, and bottom 

elevations. All fill from quarter "control units," intra- and extramural pits was screened 

through '/i-in mesh screens. 

The faunal sample covers all depositional contexts (see Chapter 5). Since only a 

small number of extramural pits were excavated, fauna from all pits that contained animal 

bone was analyzed (N = II). Since intramural pits represent physically small contexts 
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with limited time depth, and high counts of faunal specimens, analytical emphasis was 

placed on interior features. Thirty-nine intramural pits contained faunal remains; all were 

analyzed. Animal bone from the fill of 36 pit structures was analyzed. Raw field counts 

of bone fragments recovered at Los Pozos are over 17,000. Almost 50 percent of these 

fragments were analyzed, and were refitted for an NISP of 4,265. 

Faunai Resource Potentials for the Early Agricultural Period 

To interpret faunal exploitation at Los Pozos and the other floodplain sites, it is 

not sufficient to simply analyze the animals identified archaeologically. Faunal 

assemblages at human settlements do not always reflect which animals are available in 

the greater surrounding environment, but most often represent those species and their uses 

important to the human predator. The element of choice and preference is what ultimately 

defines the faunal aspect of a subsistence system, and it generally reflects human behavior 

rather than just environmental availability. Human choice, then, must be compared to the 

potential availability of procurable, "useful" fauna living within a reasonable distance 

from the settlement. Since the archaeologically sampled population is not a random 

sample of the extant fauna at the time, Tumer (1983:312-313) distinguished between the 

excavated sample, the killed population, and the living population of animals (i.e., the 

archaeological faunal sample, the animals procured by the prehistoric occupants of the 

site, and the fauna extant when the site was occupied). The killed population must by 

'I 
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definition overlap at least partly with the extant fauna. The linkage with the living 

population is based on the assumption that the archaeofaunal sample is, to an extent, 

representative of that community, or that it can be made representative. 

"This assumption has been analytically controlled in cases where an archaeofauna 
is directly compared with a paleontological fauna in close geographic and temporal 
proximity, . . . and in cases where two or more geographically and temporally 
adjacent archaeofaunas are compared." (Lyman 1994:6) 

Clearly, the most comprehensive approach includes Turner's (1983) distinctions 

and both of Lyman's (1994) analytic controls. The Early Agricultural period site of Los 

Pozos provides this opportunity. 

Historic records represent a window on the environment and the "paleontological" 

fauna of the region. While I am certainly not suggesting that all species and their numbers 

during the Early Agricultural period were exactly the same as those of historic times, the 

living fauna at the time of Los Pozos' occupation was highly similar to the historic 

"assemblage." In fact, many Archaic environmental conditions were essentially identical 

to those of early historic times. Bayham et al. (1986), for instance, suggest that the 

modem pattern of twice-yearly precipitation and twice-yearly drought was the same 

during the Archaic period. Research on botanical remains shows that the vegetation of 

the desenscrub emerged between 5,000 and 4,000 years ago (e.g., Martin 1963:61), and 

that by 4000 B.P. regional environmental boundaries "had come to approximate their 

modem extent (Wills 1988: 57). Human activities play a central role in the modification 
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of the environment. For instance, the introduction of sheep and cattle resulted in 

overgrazing. The removal of groundcover caused soil erosion, and thus a drastic decrease 

in arable land, and in environments that previously sheltered many animals. Overgrazing 

also degrades valuable riparian habitats. 

The faunal assemblages of the Santa Cruz Bend and Stone Pipe sites provide the 

second analytical control Lyman (1994) referred to. Since these sites and their faunal 

assemblages will be discussed in greater detail in Chapters 6 and 7, suffice it here to point 

out that not only are these sites geographically and temporally comparable, but their 

assemblages were recovered in very similar ways, under similar conditions, and often by 

the same excavators. Thus, holding these variables constant, similarities and differences 

between these sites and Los Pozos can be examined as reflections of human subsistence 

choices, archaeological preservation or taphonomy, and perhaps of small changes in the 

environment. Since the majority of the sites in the comparative sample lie short distances 

from each other in the same Santa Cmz River floodplain environment, and have the same 

access to other habitats, it is important to invest some effort in the description of their 

potential prehistoric environments. 

The Living Populations of the Greater Los Pozos Environment 

Animal populations depend on the topographical, climatic, and vegetative aspects 

of their habitats. Inferences on past living faunas must therefore consider these factors. 

JL' 
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Environmentally. Arizona is a state of extremes, and the Greater Tucson Basin is no 

exception in terms of lifezone variation. Within a 50 km radius of Los Pozos habitats 

range from the very hot Sonoran Desert floor to the very cold Petran Montane forests of 

the Santa Catalina and other mountain ranges, from arid to moist zones, and from sparse 

to very dense vegetation. Within a 100 km radius, several examples each of these 

different habitats can be found. Plants and animals have long adapted to these zones, so 

much so that some remained reliable resources for prehistoric humans even in drought 

years. While human modifications of the environment along river courses probably began 

during the Archaic period (Mabry 1996), historic and possibly prehistoric human impact 

has been less severe further away from the rivers and outside of valleys. Thus, conditions 

in the upper bajada and in the mountain ranges at the turn of the century are likely very 

similar to those during the Archaic period. However, with hotter, drier conditions, "plant 

species migrating upward to where the old, favorable conditions still prevail" include 

species of palo verde at the upper limit of the uplands and mesquite in oak woodlands 

(Hastings and Turner 1980: 271; see also Bahre 1991). Grasslands have changed the most 

with the overall environmental tendency "toward shrubbiness and a less open, less 

expansive landscape" (Hastings and Turner 1980: 37). Although the human use of fire for 

hunting and field clearing has been questioned as a cause of the loss of grasslands in the 

upper zone, "there is no evidence that [deliberate burning] took place on the requisite 

scale with the requisite frequency (Hastings and Turner 1980: 27; on ethnographic 
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examples of hunting with fire, see Keeley (1995)). Since the above changes cannot be 

quantified at this point, the early-historic situation along the Santa Cruz River, as well as 

in the bajada and the mountains, will serve as a model of the potential "living 

populations" in close geographic and temporal proximity to Los Pozos and the other I-10 

sites in this discussion. The following provides a general overview of the topography of 

southeastern Arizona, its climatic zones and vegetation, as they form the necessary 

backdrop for past and present living fauna, and thus for the study of archaeofaunal 

assemblages in these areas. This overview is followed by a discussion of the animal 

communities of these lifezones. 

Lifezones and Vegetative Communities of Southeastern Arizona 

Topographically, southeastern Arizona is dominated by high desert with isolated, 

conifer-bearing mountains. Ten high mountain ranges are offset by four major drainages. 

With an annual pattern of two monsoons and two dry periods, the growing season of 

many areas in the Sonoran and Chihuahuan Deserts is 300 days. Plant growth and 

reproduction increase in late summer and early spring, thus providing increased food for 

animals. 

Vertical climatic zonation separates southeastern Arizona into three zones based 

on climate, elevation, and vegetation (Table 2.1). All of the following life zones have 

been described by Brown and Lowe (1980), Brown (1982), and others, and can be found 
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Table 2.1. Vertical climatic zonation and vegetative communities in the Greater Tucson Basin (after 

Brown 1982 and Olin 1954). 

ZONES : LOWER SONORAN UPPER SONORAN TRANSITION 

CLIMATE 

ELEVATION 

VEGETATION 

subtropic 

below 4 JOO ft 
(1.476 m) 

Chihuahuan desertscrub 
Sonoran desertscrub Plains & 
desert grassland Sonoran 
riparian deciduous forest & 
woodland Sonoran riparian 
scrublands 

warm temperate 

4.500-6.5(X) ft 
(1.476-2.132 m) 

Juniper-pinyon 
woodland Evergreen 
oak-pine woodland 
Chaparral semidesert 
grassland 

cold temperate 

above 6.500 ft 
(2.132 m) 

Montane conifer forest 

VEGETATION OF THE LOWER SONORAN ZONE 

1. Chihuahuan desertscrub: 
Area: southeastern comer of Arizona 
Elevation: 3.200-5,000 ft ( about 1.000-1.600 m) 
Precipitation: less than 10 in 
Other: valley soils underlain by caliche 
Vegetation: creosotebush. tarbush. whitethorn, various cacti, ococillo. 
Example: near Tombstone. Cochise County, elevation 4.4(X) ft (1.4(X) m). 

2. Sonoran desertscrub—Lower Colorado subdivision; 
Area: along lower Colorado River, Yuma, and Tule deserts 
Precipitation: as low as 3 in 
Vegetation: creosote-bursage. saltbush. desert thorn, mesquite. galleta. 
Example: Dateland, Yuma County, elevation 600 ft (about 200 m). 

Sonoran desertscrub—Arizona upland division: 
.•\rea: desen ranges 
Precipitation: 5-13 in 
Vegetation: bursage. creosotebush. paloverde, saguaro. organpipe. mesquite bosques 
Example: Tohono O'odham reservation. Pima County, elevation: 2.300 ft (about 750 m). 

3. Plains & desert grassland: 
.\rea: extension of the Chihuahuan Desert in the southeastern portion of the state 
Elevation: 5.000-7.000 ft (1.600-2.300 m) 
Vegetation: shortgrass (grama) intermixed with tobosa, three-awn. mesquite. catclaw, cholla, snakeweed. 
Example: between Bonita and Ft. Grant, Graham County, elevation 4,600 ft (I,5(X) m). 

4. Sonoran riparian deciduous forests and woodlands: 
.•\rea: streams and springs below 3,300-3,600 ft (1,100-1,200 m) in and adjacent to the Sonoran Desen. 
Elevation: below 3,300-3,600 ft (1.100-1.2t)0 m) 
Vegetation: winter-deciduous tropic/subtropic subspecies of willow, cottonwood. alamo, mesquite bosques, 
annual and perennial grasses, saltbushes, vines, small trees 
Example: Colorado River, west of Yuma. Yuma County, elevation 120 ft (40 m). 
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Table 2.1. Continued. 

5. Sonoran riparian scrublands: 
Area: in and along drainages within the Sonoran Desert with water tables too low for riparian deciduous 
forest 
Elevation: same as riparian deciduous forest 
Vegetation: deciduous desert willow, saltcedar. mesquite. saltbush; seepwillow. Desert Broom. Mule Fat 
Example: Verde River. Tonto National Forest, Maricopa County, elevation 1.370 ft (450 m). 

VEGETATION OF THE UPPER SONORAN ZONE 

1. Chaparral: 
Area; south of the Mogollon Plateau 
Elevation: above 2.700 ft (900 m) 
Vegetation; scrub oak. buckthorn, mountaiti mahogany, manzanita. sugar sumac, and skunk bush 
Example; Superstition Mountains, Maricopa County, elevation 4.400 ft (1.400 m). 

2. Evergreen (Mexican) oak-pine woodland; 
Area: mountain ranges of southeastern Arizona 
Elevation: above 2.700 ft (9(X) m) 
Vegetation: southeastern counterpart to northern juniper-pinyon woodland with encinal oaks 
Example: Santa Cruz County, elevation 4,800 ft (1,570 m). 

3. Juniper-pinyon woodland; 
Area: central and northern Arizona 
Elevation; 5.500-7.5(X) ft (1,800-2.5(X) m) 
Vegetation: colder than Mexican oak-pine woodland; gramas, cliffrose. sagebrush 
Example: Arizona Strip. Mohave County, elevation 5.900 ft (1.930 m). 

VEGETATION OF THE TRANSITION ZONE 

Montane conifer forest: 
Area: South of the Mogollon Plateau only on isolated mountain ranges 
Elevation; above 6,000 ft (about 2.000 m) 
Precipitation: 20-30 in 
Vegetation; ponderosa pine. Douglas fir. sometimes intermixed with oaks or white fir 
E.xample: Mogollon Rim. Navajo County, elevation 7.450 ft (2.400 m) 

VEGETATION OF HIGHER ELEVATIONS 

Subalpine conifer forest: 
Area: limited to highest mountain ranges, such as San Francisco. Chuska. White, etc. 
Elevation: about 6.700 ft (2,200 m) to timberline 
Vegetation: Englemann and blue spruce, alpine and white fir, limber pine, quaking aspen 
Example: Kaibab Plateau. Coconino County, elevation 8.800 ft (2,900 m). 

.•\lpinc tundra: not present in southern Arizona. 
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within a 100 km radius of Los Pozos and other Early Agricultural period sites of the 

Middle Santa Cruz floodplain. 

Lifezones and Faunal Communities of Southeastern Arizona 

Following the division into major vertical climatic zones, faunal communities have 

been grouped by habitats in the Lower and Upper Sonoran. and the Transition zones 

(Tables 2.2. 2.3. and 2.4). Two main authorities are used here on extant fauna within the 

lifezones of a ICX) km radius from Los Pozos. While Hoffmeister (1986) does not include 

riparian habitats and their non-mammalian fauna, the author describes all other zones in 

detail, including the subdivision of "perennial streams." Brown (1982) focuses on the 

vegetation, but extensively lists those animal species imponant within the respective 

zones. The number of different subspecies of particular animals is derived from their 

respective listings under the species name. Subspecies, whose specialized adaptations 

make them "index fossils" of significant environmental characteristics, are listed by name. 

Otherwise, the numbers in parentheses after the author's initial indicate species/subspecies 

within a lifezone. 

The Lower Sonoran Zone 

The richness in plant species is paralleled by the fauna. Of the zones discussed, 

the Lower Sonoran zone is richest in animal species (Table 2.2). This is true for all taxa 



Table 2.2. Fauna of the Lower Sonoran zone. H = Hoffmeister (1986) [does not include riparian 
habitats, fishes, amphibians, reptiles, birds]; B = Brown (1982); ( ) = number of species 
reported; (m) = in meadows. 

Vegetative Community of Habitat 

Species 
Chihuahuan 
Desertscrub 

Sonoran -
Lower 

Colorado 
Sonoran -
AZ Upland 

Plains & 
Desen 

Grassland 

Sonoran 
Riparian Sonoran 
Forest & Riparian 

Woodlands Scrublands 

LAGOMORPHS: 

Lepus alleni H H H H. B 

L califomicus H H H. B H 

Sylvilagus floridanus H H 

S. audubonii H. B H H. B H B 

RODENTS.-

Spermophilus sp. H(3) H(2) H(3). B(l) B(l) 

Ammospermophilus sp. H(l), B(l) H(l) H(l). B(2) H(l) 

Thomomys sp. H(l). B(l) H(l) H(l) Hd) 

Perognathus sp. H(5). 8(2) H(6) H(6).B(4) H(l). B(l) B ( l )  

Reithrodontomys sp. H(3) H(2) H(2) 

Peromyscus sp. H(4) H(4) H(6). B(2) Hd). B(l) 

Onychomys sp. H(2). B(l) H ( l )  H(2) H ( l ) .  B ( l )  

Sigmodon sp. H(3) H(2) H(4) H ( l ) .  B ( 2 )  

Neotoma sp. H ( l ) .  B ( l )  H(2) H(2). B(l) H ( l ) ,  B ( 2 )  

Dipodomys sp. H(2). B(2) H(3) H(4). B(3) H ( l ) .  B ( 3 )  

Geomys sp. B ( l )  

Pappogeomys 
castanops 

B 

Eiitamias sp. H ( l )  H d )  

Baiomys taylori H 

Sonosorex sp. B ( l )  

Erethizon dorsatum H H 

Castor canadensis B 

C.ARNIVORES: 

Canis lairans H H. B H. B 

Canis lupus H H H H 

Vulpes vulpes H 
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Table 2.2 Continued. 

Vegetative Community of Habitat 

Sonoran 
Sonoran - Plains & Riparian Sonoran 

Chihuahuan Lower Sonoran - Desen Forest & Riparian 
Species Desertscrub Colorado AZ Upland Grassland Woodlands Scrublands 

Viilpes macrotis H H. B H 

Urocyon H H H. B H 
cinereoargenteus 

Ursus americanus H H 

Bassariscus astutus H H H. B H 

Procyon loior H H H H B 

Nasm natica H 

Sfustela frenata H H H 

Taxidea taxus H H H H. B 

Spilogale putorius H H H H 

Mephitis sp. H H(2) H H 

Conepatus mesoleucus H H H 

Felis onca H 8 

Fetis concolor H H H H 

Felis rufus H H H H 

ARTIODACTYLS: 

Tuyassu tajacu* H H. B 8 

Odocoileus fiemioniis B H H. B B 

0. virginianus 8 

Antilocapra americana H H. B H, 8 

Ovis canadensis B H H H 

Equtis asinus B 

SELECTED BIRDS.-

Hawks (Buteo s p j  8 ( 1 )  8 ( 1 )  8 ( 1 )  8 ( 1 )  

Eagles Accipiler sp. B( 1) 

Kites Accipiler sp. 8( 11 

Quail (Crytocyx sp.) B ( l )  8 ( 2 )  8 ( 2 )  8 ( 1 1  

RoLidriinner 8 ( 1 )  B ( I )  B ( l i  
(Geocdccyx 
californicus) 

Oriole (Icteridae) 8 ( 1 )  8 ( 1 )  
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Table 2.2 Continued. 

Vegetative Community of Habitat 

Sonoran 
Sonoran - Plains & Riparian Sonoran 

Chihuahuan Lower Sonoran - Desert Forest & Riparian 
Species Desertscrub Colorado AZ Upland Grassland Woodlands Scrublands 

AMPHIBIANS & REPTILES 

Rana sp. B( I) 

fltt/osp. B{1) B(l) 8(1) 

Turtles B ( l )  B ( l )  

Tortoises B( I) B( 1) 

Iguanids B(5) B(14) B(2) B(3) 

Son-poisorious snakes B(3) B(9) B(2) 

Poisonous snakes B(6) 

FISHES B(39) 

• Tayassu tajacu (Hoffmeister 1986): Collared peccary. Family Tayassuridae. Peccaries; also called 
Peccari angulatus sonoriensis (Olin 1954). Dicotyles angulatus sonoriensis (Meams 1897). Tayassu 
angulatum sonoriensis (Miller & Rehn 1901). and Dicotyles tayacu (Brown 1982). 

PERENNIAL STREAMS ( Hoffmeister 1986) 

LAGOMORPHS 
none 

RODENTS 
Sciurus arizonensis 
Castor canadensis 
Peromyscus leucopus 
Ondatra zibethicus 

CARNIVORES 
Procyon lotor 
Ultra canadensis 

ARTIODACTYLS 
none 



Table 2~3. Fauna of the Upper Sonoran zone. 

Vegetative Community or Habitat 

Evergreen Oak-Pine Juniper-Pinyon 
Species Chaparral Woodland Woodland 

LAGOMORPHS: 

Lepus alleni H 

L califomicus H H H 

Sylvilagus floridanus H. B (c.f. holzeri) H. B H, B 

S. audubonii H H H 

S. nuttallii H 

RODENTS: 

Spermophilus sp. H  ( 1 )  H ( 2 )  H (4) 

Ammospermophilus sp. H ( l )  H  ( 1 )  H ( 2 )  

Eutamias sp. H ( 1 ) . B ( I )  H ( I )  H (2) 

Sciurus sp. H ( l )  H (2). B (1) H (2). B (1) 

Thomomys sp. H ( I )  H (2). B (1) H (1). B (1) 

Perognathus sp. H ( 4 )  H (6). B (1) H (7). B (1) 

Dipodomys sp. H ( 2 )  H ( 3 )  H ( 3 )  

Reithrodontomys sp. H  ( 2 )  H (3) H ( l )  

Peromyscus sp. H (4). B (3) H (4) H (5). B (1) 

Onychomys sp. H  ( 2 )  H  ( 2 )  H ( l )  

Sigrnodon sp. H  ( I )  H (4). B il) B  ( 1 )  

Seotorna sp. H (3). B (I) H (3) H (5). B (1) 

Microtus sp. H ( l )  H  ( 2 )  

Baiomys laylori H ( l )  

Ereihizon dorsatum H  ( 1 )  H 

CARNIVORES: 

Cants latrans H H 

Cants lupus H H 

Vulpes macrotis H H 

L'rocyon H H H 
cinereoargenteus 

Ursus americanus H 

Ursus urctos (Mexican B B 
grizzly) 

Biissariscus astiitits H H H 
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Table 2-3. Continued. 

Vegetative Community or Habitat 

Evergreen Oak-Pine Juniper-Pinyon 
Species Chaparral Woodland Woodland 

Procyon lotor H H H 

Nasua narica H 

Mustela frenata H H 

Taxidea taxus H H H 

Spilogale putorius H H H 

Mephitis sp. H{1) H(2) HC 

Conepatus mesoleucus H H H 

Felis onca H H 

Felis concolor H H H 

Felis rufus H H H 

ARTIO DACTYLS: 

Tayassu tajacu H H 

Odocoileus hemionus H. B H H. 1 

0. virginianus H H. B H 

Antilocapra americana H H 

Ovis canadensis H H 

Cen us elaphus B 

SELECTED BIRDS: 

Cryconyx sp. B (1) 

Meleagris sp. B (1) 

Orioles Icteridae B ( 1  

AMPHIBIANS & REPTILES: 

Rana sp. B (1) 

Iguanids B (5) B (6) B C 

Non-poisonous snake B (9) B (5) 

Poisonous snake B (U B (3) 



Table 2.4. Fauna of the Transition zone and higher elevations. 

Vegetative Community or Habitat 

Species Montane Conifer Forest 
Subalpine Conifer 

Forest 

LAGOMORPHS: 

Lepus alleni 

L califomicus 

L, americanus (snowshoe 
hare) 

Sytvilagus floridanus 

S. audubonii 

S. nuttallii 

RODENTS: 

Cynomys sp. 

Spermophilus sp. 

Ammospermophilus sp. 

Euiamias sp. 

Sciurus sp. 

Tamiasciurus hiidsonius 

Thomomys sp. 

Reithrodoniomys sp. 

Peromyscus sp. 

Seotoma sp. 

Clethrionomys gapperi 

Microtus sp. 

Erethizon dorsatum 

Zapus hiidsonius 

Citellus lateralis 

Sorex sp. 

Erethizon dorsatum 

C.\RNIVORES; 

Canis latrans 

Cunis lupus 

L'rsus americanus 

Bassariscus astulus 

Prncxon lotor 

H 

H. B 

H 

H. B 

H  ( 1 )  ( m )  

H ( 4 )  

H ( l )  

H (5). B (4) 

H  ( 3 ) .  B  ( 1 )  

H ( 1 ). B ( I ) 

H (2) 

H  ( 1 )  

H ( 3 ) .  B  ( 1 )  

H  ( 3 ) .  B  ( 1 )  

H ( l )  

H (3) (m). B (3) 

H ( l )  

B  ( I )  

B  ( 3 )  

B  ( 1 )  

H 

H. B 

H 

H 

H 

H 

H. B 

H  ( 1 )  

H (2). B (I) 

H  ( 1 )  

H ( 1 ) .  B  ( 1 )  

H  ( I ) ,  ( m )  

H (1). B (I) 

H  ( 2 ) .  B  ( ! )  

H  ( 1 ) .  B  ( 1 )  

H (3). (m) 

H  ( 1 )  

B  ( I )  

B  ( 2 )  



Table 2.4. Continued. 

Vegetative Community or Habitat 

Species Montane Conifer Forest 
Subaipine Conifer 

Forest 

Nasua narica 

M us tela frenata 

Taxidea taxus 

Spilogale putorius 

Mephitis sp. 

Conepatus mesoleucus 

Felis concolor 

Felis rufiis 

Manes americana 

ARTIODACTYLS: 

Tayassu tajacu 

Odocoileus hemiontis 

O. virginianus 

Antilocapra americana 

Ovis canadensis 

Cervus elaphus 

SELECTED BIRDS: 

Meleagris 

Rycatchers 

Hawk 

Warblers 

Thrushes 

Parrots 

AMPHIBIANS & REPTILES: 

Salamanders 

[guanids 

Non-poisonous snakes 

Poisonous snakes 

H 

H. B 

H 

H 

H(2) 

H 

H 

H 

H 

H. B 

H. B 

H 

H 

B 

B (2) 

B (3) 

B (I) 

B (5) 

B (2) 

B (1) 

B (3) 

B (8) 

B (5) 

B (2) 

H 

H. B 

B (3) 

B  ( I )  

B  ( I )  

B (1) 

B  ( I )  
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groups, including lagomorphs and artiodactyls. Although Hofftneister (1986) does not list 

lagomorphs at all along perennial streams. Brown's (1982) description of riparian 

environments includes Sylvilagns audubonii (Desert cottontail) in Sonoran riparian 

scrublands. Neither of the above authors lists artiodactyls along perennial streams, or in 

riparian habitats. However, the seasonal movements of white-tailed deer {Odocoileus 

virginianus) in the spring and early summer, before the summer rains, include those to 

open water (Welch 1960:51). Although their ranges overlap considerably, white-tailed 

deer generally occur at higher elevations than mule deer (Odocoileus hemiomis), who are 

more at home on the desert flats (Anthony 1972). Thus, if the more reclusive white-tailed 

deer move down to open water in the dry season, mule deer can certainly be found there. 

Such predictable movements make deer a reliable low-elevation resource in spring/early 

summer. 

"A riparian association of any kind is one which occurs in or adjacent to 

drainageways and/or their floodplains and which is further characterized by species . . . 

different from those of the immediately surrounding non-riparian chmax" (Lowe 1964:62). 

Thus, riparian areas represent special contexts. Since Los Pozos is situated at a riparian 

corridor, flora and fauna adapted to this area deserve special attention. Twenty-seven 

species of bony fish, particularly several species of minnows (Cyprinidae; chubs and 

squawfish) and suckers (Catostomidae), are native to Arizona (Lowe 1964:133). 

Prehistorically. big-channel fish were much more numerous than today (Lowe 1964:144). 
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The Colorado squawfish, for instance, was "still common in San Pedro River" 100 years 

ago (Lowe 1964:141), and the longfin dace (Agosia chrysogaster) prefers lower elevations 

in the southeastern part of the state. But the high number in the category "Amphibians 

and Reptiles" for the Lower Sonoran zone is boosted mostly by the presence of toads and 

turtles. Several species of toads (e.g., Bufo woodfiousei) are specialized aquatic animals 

and are rarely found far away from channels or floodplains (Lowe 1964:156). Some 

species, such as Bufo alvarius, are known to burrow underground and to take refuge in 

abandoned rodent burrows (Lowe 1964:156). Semi-aquatic mud turtles {Kinostemon sp.) 

are frequent in both permanent and semi-permanent streams. Birds appear to adapt well 

to all three major lifezones (compare Tables 2.2, 2.3. and 2.4), although the trees, shrubs, 

and water of riparian areas surely must have attracted them, particularly at lower 

elevations. The great variety of habitats in the Lower Sonoran zone also supports the 

high number of species and subspecies of rodents. A rodent restricted to riparian habitats 

is beaver {Castor canadensis). Although formerly widespread in all of the permanent 

rivers and drainages of the state, it is now restricted in its distribution (Lowe 1964:254). 

Sonoran riparian forests and woodlands and riparian scrublands are frequented by two 

species of carnivores (Brown 1982). While ringtail {Bassariscus astutiis) may feed on 

small rodents and birds, jaguars {Felis onca) may frequent the areas, perhaps as a 

response to the seasonal movements of artiodactyls. Jaguars once thrived in parts of 

Arizona and disappeared from the state by the 1960s (Kreutz 1997). Recent sightings of 
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jaguars along riparian corridors in southern Arizona (Brooks 1993; FCreutz 1997; Arizona 

Daily Star, 3 March 1997) confirm the animal's habit of hunting for food along 

riverbanks. Bobcats (Lynjc rufus) occur throughout the state, and across a wide range of 

elevations (120-9,300 ft; Lowe 1964:258). Considering the richness of rodents and other 

small mammals, it is reasonable to assume that they would find riparian and adjacent 

areas particularly attractive. Mountain lions {Felis concolor), who have a similar 

elevational range (200-8,000 ft; Lowe 1964:258), may have also been attracted to Los 

Pozos' vicinity by local deer. 

The Upper Sonoran Zone 

Although rodent species diversity generally decreases with higher elevation, some 

species lists include more subspecies than for the Lower Sonoran zone (Table 2.3). For 

instance, six species of woodrats {Neotoma sp.) are found in the Juniper-pinyon 

woodlands alone. Squirrels {Sciiirus sp.) do not occur at all at lower elevations, but are 

now represented by at least five species. Since wide, floodplain-Iike riparian 

environments are absent above 4,500 ft (1,470 m), beaver (Castor canadensis) is not 

found here, and neither are certain shrews (Sorex sp.), who prefer a moist environment 

(Hoffmeister 1986:42-55). Carnivores are still plentiful in the Upper Sonoran zone. 

However, while felids find suitable habitats in all three vegetative communities, coyotes, 

wolves, and foxes forego the Chaparral and show a clear preference for the warmer plains 
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and desert grasslands of the Lower Sonoran zone. Red fox (Vulpes vulpes) is completely 

absent at higher elevations. To the south of the study area, the Mexican grizzly is added 

to the list of carnivores of the evergreen oak-pine and the juniper-pinyon woodlands. 

Sampling issues aside, additions/deletions among the artiodactyls clearly indicate the 

change in environment. The feral burro of the Arizona Upland division is absent, but elk 

begins to appear in the highest habitats of the Upper Sonoran zone. According to 

Hoffmeister's (1986) listings for the lower zones, most artiodactyls prefer habitats with 

coverage. However, open environments become more important feeding grounds for 

artiodactyls at higher interior chaparral elevations. Brown (1982), in contrast, observed 

artiodactyls. with the exceptions of peccary (Tayassu tajacu) and feral burros {Equus 

asiniis), in the open plains and desert grasslands of the Lower Sonoran zone. Birds of 

the lower elevations doubtlessly also prefer open ranges with some groundcover. Raptors, 

such as hawks {Buteo sp.) and eagles/kites {Accipiter sp.), need some open spaces to find 

their prey, and roadrunners {Geococcyx califomianus) like the protection intermittent 

groundcover provides. Although quail (Crytonyx sp.) occur in most plant conununities of 

the Lower Sonoran zone, the increased vegetation of the evergreen oak-pine woodland 

provides a perfect habitat for quail, and for turkeys as well {Meleagris sp.). The fact that 

neither species lives in the interior chaparral supports this habitat preference. While toads 

and turtles/tortoises are absent, the Upper Sonoran zone contains a large number of 

iguanid species (N = 12), as well as poisonous and nonpoisonous snakes. Fishes are not 

JL 
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found at these elevations (Brown 1982). 

With higher elevations, two additional lagomorph species occur. Nuttall's cottontail 

{Syivilagus nuttallii) appears first above 5,500 ft (1,800 m) in the juniper-pinyon 

woodlands of the Upper Sonoran zone. This hardy rabbit prefers cool, forested habitats, 

and can be found as high as the subalpine conifer forest. The Snowshoe hare (Lepus 

americaniis) is even restricted to the highest reaches in southeastern Arizona between 

about 6.700 ft (2,200 m) and the timberline. Among the rodents, porcupines (Eretfiizon 

dorsatuni) can be found in all three major climatic zonations, but other species, such as 

kangaroo rats {Dipodomys sp.), disappear with increasing elevation. New niches are filled 

by voles, such as the Southern red-backed vole (Clethrionomys gapperi), and by jumping 

mice {Microtus sp.), such as the Meadow jumping mouse {Zapiis hudsoniiis), and by new-

squirrels, such as the Red squirrel (Tamiasciurus hudsonius). Foxes disappear altogether 

in the Transition zone, even the hardy Gray fox {Urocyon cinereoargenteiis), as does the 

Grizzly bear (Ursus arctos). Procyonidae (racoons and relatives) and Mustelidae 

(weasels, skunks, and relatives) can still be found in Montane Conifer Forests, but 

disappear, with the exception of the Long-tailed weasel {Midstela Jrenata), by about 6,700 

ft (2,200 m). The marten {Martes americana) is the new, singular representative of that 

group at high elevations. Considering these changes, the presence of the same artiodactyls 

in the Upper Sonoran zone, the Transition zone, and at higher elevations demonstrates 

their adaptability and their tendency to move around. The continuous presence of browse 
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in the form of evergreens is the main incentive for artiodactyls, but the cover provided 

to shy white-tailed deer and also to elk is important. The rugged and rocky habitat of the 

bighorn (Ovis canadensis) is typically found in the Transition zone, and may be shared 

with other artiodactyls, as were some of the areas in the Upper Sonoran zone (Anthony 

I960). Of the artiodactyls, only bighorn and elk inhabit die very highest reaches of the 

study area, however. Compared with the Upper Sonoran zone, bird life increases in the 

Transition zone. Since open areas can be found again, hawks reappear. Turkeys still 

brave elevations above 6,000 ft (2,000 m), but do not move into the subalpine conifer 

forests. Quail are altogether absent in the Transition zone. Flycatchers, warblers, and 

thrushes are examples of the avian richness at these high elevations, and parrots 

(Rhynchopsitta pachyrhyncha - thick-billed parrot. Brown 1982) may occasionally be part 

of the faunal community. Snakes are not found at the very highest elevations, but nine 

species of iguanids occur in the Transition zone and up to the timberline. Nonpoisonous 

snakes are represented by five species in the Transition zone. As pond environments 

become increasingly scarce, salamanders take the place of frogs. 

Availability of Faunai Resources in the Greater Tucson Basin 

Combining the information from the sections on vegetative and faunal 

communities, we can arrive at estimates of the diversity of faunal resources that would 

have been available to Los Pozos occupants. The following discussion will consider 
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common game species, their known distributions, and food values. Traditionally, "game 

species" are defined as those animals that are actively pursued by human predators, either 

by hunting or trapping. This implies planning and strategy. However, the procurement of 

animal food can be quite opportunistic, such as the "snacking" on rodents by the !Kung 

while en route to a water hole (e.g., Lee and DeVore 1976). Other animals, such as 

rabbits, may be procured opportunistically, but may not be consumed on the spot. They 

are brought back to a settlement for processing and consumption. For instance, by 

carrying hunting equipment humans are prepared to take certain animals, but do not 

make special forays for this purpose. Rather, game animals may be a by-product of other 

activities, such as plant-collecting and field-tending. If such embedded hunting takes place 

on a regular basis, animals procured in this fashion will constitute a significant portion 

of the human diet (e.g., Binford 1980; Szuter 1989). Therefore, in this discussion, game 

or food species will include those animals actively hunted in planned hunting excursions 

away from settlements, as well as animals consistently "collected" around settlements 

during other activities. 

Distributions of Game Species (see also Appendix C) 

Artiodactyls (Deer, Bighorn Sheep, Antelope, Elk) 

DEER. Deer is the most common big game in the Southwest. Within the greater Tucson 

Basin, two species of deer occur regularly; the white-tailed deer (Odocoileus virginiamis) 
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and the black-tailed or mule deer (O. hemionus). Their distributions overlap in some 

areas (Figures 2.1, 2.2; Table C.4), and can take the form of "contiguous allopatry," or 

"coexistence" (Anthony 1972:50 and 117). In the San Cayetano Mountains. Upper 

Sonoran zone desertscrub and desert grassland are inhabited by mule deer, high grassland 

and oak woodland by while-tailed deer. The cooler, moister Dos Cabezas Mountains 

southeast of Willcox provide desert grassland, mixed oak woodland, chaparral, and 

deciduous oak habitats, in which both deer species coexist. Pinyon-juniper country is the 

chosen habitat of O. virginianus (White 1957:12). Whenever the two species share a 

habitat, it is the more gregarious mule deer that moves up into the higher elevation 

preferred by white-tailed deer (Anthony 1972:50). The latter is basically not found on 

the desert floor, and it is mainly the search for open water or browse that will bring 

white-tailed deer to elevations below 6,0(X) ft (1,970 m) (Welch 1960:30-33). However, 

white-tailed deer are able to adapt since some mountain ranges do not provide high 

enough elevations to support pinyon-juniper woodlands. For instance, most of the Ajo 

Mountains in Organ Pipe National Monument south of Tucson lie below 4,000 ft (1.200 

m), and are covered with desertscrub. White-tailed deer in this range must cope with high 

temperatures and limited water, and today also with competition with cattle. While they 

often share environments with white-tails, mule deer avoid these mountains, possibly 

because of the competition with cattle (Henry 1979:48). 

Estimates of abundance vary by reporting time, habitat, season, and, of course, by 
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Figure 2.1. Aniodactyl distributions in Arizona; White-tailed Deer \OdocoUeus vin^inuiiiiis) (trom Cockrum I^W) 
254) 1* specimens examined. • specimens reported). 
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Figure 2.2. Artiodacivl distributions in Arizona: Mule deer [Oilocailetis hemiomts) (from Cockrum I960; 252). 
( I = O h. Iiemiiiiius. 2 = O.li. cmcki. } = O.h. eremuir. • specimens examined. • specmiens reported). 



sample size. All references consulted agree that both species of deer were scarce from 

1890 to the 1930s. Since then numbers have greatly increased. No consistent numerical 

records exist prior to the introduction of cattle, and before water management produced 

certain environmental changes, but experts agree that Axizona game was probably as or 

more abundant in prehistory than it is today (e.g., Hoffmeister 1986). Welch (1960:39) 

lists the average number of white-tailed deer in the Cave Creek Basin of the Chiricahua 

Mountains, and states that fluctuations result from seasonal movements. The highest 

numbers (37 and 26 deer per square mile) occur in middle elevations between 7,000-5,000 

ft (2,620-1,640 m), and do not correspond well with other reports. However, when season 

can be matched, counts are comparable. Truett (1972:58) reports late winter numbers of 

mule deer for southeastern Arizona: 96 Hills mean = 13.46 deer /square mile. Eagle Peak 

mean = 11.40 deer/section or square mile. On the Three Bar Game Management Unit, 

southwest of Lake Roosevelt, winter surveys counted 10.24 deer per square mile, which 

is somewhat lower than the southeastern Arizona average, but much closer to Truett's 

(I960) range. On the other hand, Hanson (1954:16) suggests that near Prescott "certainly, 

ten [deer] per square mile should be a conservative overall figure," and that prior to a 

drought 20 deer per square mile would be a more accurate assessment. Deer densities 

reported along Aravaipa Creek vary between a mean of 13.7 deer per square mile 

(commercial livestock portion) and 9.6 deer per square mile (San Carlos Indian 

Reservation) (Cunningham et al. 1995:33); the average is 11.65 deer per square mile. 
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McCullochs (1954:23) estimates a fairly constant 12 deer per square mile in the Arizona 

Chaparral Deer Study, and explains that the "interspersion of [vegetation] types and water 

holes here probably supports a greater deer density than areas of pure chaparral, or areas 

more sparsely watered." This statement illustrates the importance of water to deer 

densities. Since water was present year-round in varying amounts in Los Pozos" vicinity, 

it is assumed that prehistoric densities there may have been at least equal to modem ones. 

Although most of the above estimates refer to higher elevations, a density of 12 animals 

per square mile is the common baseline used by game specialists, averaged from various 

elevations and habitats (e.g., Heffelfinger 1995). 

Assuming a density of 12 deer per square mile, animal densities at various 

foraging radii around Los Pozos are as follows: 5 km radius (30.3 mi") = 363.8 deer; 10 

km radius (121.3 mi") = 1,455.6 deer. If these densities are applicable, occupants of Los 

Pozos, and of other Early Agricultural period sites along the Santa Cruz River, would 

have had access to a significant number of mule deer within a short distance from their 

settlements. Even at the longer distance, a hunting trip, including search, pursuit, in-field 

butchering, and transport back to the site could have been accomplished within a day. 

Ethnographic sources (Castetter and Bell 1942:58) report that in historic Papago 

family groups 1-2 hunters would kill 12-15 deer per year, and that each hunter was 

supplying meat for 2-10 families (Underhill 1935:41). On the San Xavier reservation, for 

instance, 80 families comprised 250-363 individuals between 1865 and 1890 (Castetter 
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and Bell 1942:52). According to these counts, families consist of 3.125-4.54 persons. 

Thus, each hunter would have to supply meat for 6.25-9.08 to 31.25-45.4 people, or 

coarsely 10-40 persons. At a rate of 12-15 deer annually, and based on the above 5 km 

foraging-radius densities, a hypothetical 24-30 family groups could have received their 

annual deer meat; hunting within a 10 km radius, 97-121 hypothetical family groups could 

have been covered. Of course, the estimate of 12 deer per square mile does not hold for 

all areas, nor can we be sure of prehistoric encounter and hunting success rates, nor can 

the significant variation in the skill of individual hunters be quantified here. However, 

even though these calculations are theoretical, they do give the impression that artiodactyl 

meat may have been available in abundance, even considering variations in hunting 

success by season, for instance. 

BIGHORN SHEEP. Rare at lower elevations today, bighorn sheep were observed in the 

Tucson Mountains as late as the 1950s (Heffelfinger. personal communication 1996). As 

at higher elevations, Ovis canadensis overlap extensively with white-tailed deer in a 

coexistence mode in the low-elevation Ajo Mountains (compare also Figures 2.1 and 2.3). 

Sheep range throughout the mountains, while deer are restricted to less rocky and rugged 

terrain. Ninety-one percent of deer are found in low relief areas, but only 42 percent of 

bighorns are found on slopes of less than 25 degrees (Henry 1979:49). In the Ajos, this 

works out to a mean elevation of 3,600 ft (1,180 m) for bighorns, and 3,2(X) ft (1,050 m) 
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Figure 2.3. Ariiodact>l di>inbuiions m An/i.na: Bighorn Sheep lOvf.v CLtiuiJensis) ( f r o m  C o e k r u m  1 4 W ) ;  2 . - ^  / 1  ' •  
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for deer. However, in the summer both species will move lower in search of open water. 

At these low altitudes, their food habits are equally complementary. While forbs do 

become very important for deer at high altitude (White 1957:58), bighorns generally eat 

much more grass and more forbs than deer, but less of the deer browse (Henry 1979:49). 

This is not true of cattle, which today compete with both species by consuming grasses 

and, in their absence, also browse. 

ANTELOPE. While pronghom {Antilocapra americana) is nearly absent in the 

southeastern and southwestern quarters of the state today, Hoffmeister (1986:549) asserts 

that antelope ranged throughout the state in the past. In the 1860s, they were common 

on all the open plains near Prescott, and as late as the mid-1880s they still constituted 

a very abundant and predictable faunal resource around the San Francisco and Bill 

Williams Mountains. Historical records paint a similar picture for the southern part of 

the state. While habitats are different there, pronghom still find their preferred Gramas 

(shortgrasses) between creosote, bursage, and saltbush, and meadow-like conditions 

between sand dunes. When plants contain plenty of moisture, antelope will not drink at 

all. However, during the dry season, availability of open water is a critical factor in the 

presence of pronghom. This is also the time of year when, for the same reason, 

movements of antelope may overlap with those of mule deer. Competition between the 

species is limited, however, since mule deer prefer shrub-browse to grass. Population 
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estimates for pronghom vary greatly. Hoffmeister (1986:552) cites an 1930-1931 report 

for Anderson Mesa that lists numbers of close to 2,000 animals, and implies that they 

were previously more abundant. A 1932 aerial survey estimated 3,000 individuals there. 

Post-1940, estimated numbers decrease steadily from 1,812 in 1950 to 408 in 1975. 

Considering some of the earlier, higher numbers and the assertions that numbers must 

have been even greater in the past, it is probably safe to suggest that pronghom was an 

available grassland game species prehistorically. 

ELK. The preferred habitat of Wapiti or American elk {Cervus elaphus) are mountainous 

areas with extensive stands of forest. Since "small, isolated mountain ranges, with limited 

coniferous forest, do not provide good areas for elk" (Hofftneister 1986:536), many of the 

smaller ranges around the Tucson Valley would not support elk populations, and even the 

Santa Catalina Mountains may not have harbored elk in the past. In recent times, elk 

have been reported near Flagstaff, on the Kaibab Plateau, and the Coconino Plateau. 

However, these animals are nonnative. Elk was reintroduced to Arizona as early as 1913. 

Prior to that, the rim-countiy was the main home of native Wapiti. While the animals 

prefer high to very high elevations (up to 9,000 ft [2,950 m] and above), they do migrate 

downhill for the winter, and have been observed as low as desertscrub environments. It 

may be their flexibility between grazing and browsing that allows elk to survive, at least 

temporarily, in such a wide variety of habitats. Population estimates are shaky at best. 
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Hoffmeister (1986:537) reports that in 1981, in spite of an annual harvest of about 1,500 

animals, the population for the state was estimated in excess of 10,000. 

Luigomorphs (Rabbits and Hares) 

BLACK-TAILED JACKRABBIT {Lepus califomicus). While most recent authors agree 

that jackrabbits prefer open to semi-open country (e.g., Hoffmeister 1986; Olin 1954), 

Jaeger (1950) observed jacks mostly in brush-covered areas upland above rivers. Thus, 

habitat preferences for jackrabbits are perhaps less static than some experts suggest and 

can overlap significantly with those of cottontails. The above authors do agree, however, 

that jackrabbits can be found in open pinyon-juniper, but are rare above 6,000 ft (1,970 

m). Distribution maps (Figures 2.4 and 2.5) indicate that jacks are very widespread across 

diverse environmental zones. Since jacks do not make great efforts to find open water 

(Hoffmeister 1986:141), their food must provide crucial moisture. They focus on the 

most succulent seasonal foods available. Since these include the ends of sprigs on the 

lower branches of creosotebush (Jaeger 1950), desertscrub, sagebrush, and mesquite are 

appropriate habitats. Black-tailed jacks deal very well with recently disturbed 

environments. For instance, grazing by domestic animals creates a preferred habitat, and 

crops provide welcome food sources. 

ANTELOPE JACKRABBIT {Lepus alleni). These jacks fill the desert and semiarid 
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Figure 2.4. Lagomorph Jictributions in Arizona: Black-tailed Jackrahbit {Lepus califoniicus) (from Cockrum 1960: 
69) (1 = L.C. desenicola. 1 = Lc. texuinits. 3 = Lc. ereniiticus: • specimens examined. • specimens 
reported). 
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Figure 2.5. Lagomorph distributions in Arizona: Antelope Jackrahbit (Lepus alleni) (from Cockrum 1960: 68) c 
specimens examined. • specimens reported). 



grassland niche, and are very much at home in the Lower Sonoran zone. There is less 

grass in the range of antelope jacks than of Lepus califomicus. For instance, Vorhies 

and Taylor (1933) report that in southern Pima County antelope jacks often gather where 

mesquite is thick and grass is sparse. Figure 2.5 shows that their range is more restricted 

than that of black-tailed jacks. Hoffmeister (1986:144) states that the western limit of 

their range "can be considered as continuous in western Pima County." Osteologically, 

Lepus alleni can be distinguished from blacktail jacks by their larger size, especially in 

the cranium, but also in the limb bones. 

DESERT COTTONTAIL (Sylvilagus audubonii). Although other cottontails (S. 

floridanus, S. nuttallii) also occur within the Greater Tucson Basin, it is the Desert 

cottontail {S. audubonii) that would have been found most frequently and closest to such 

floodplain sites as Los Pozos. Both the Eastern and Nuttall's cottontails prefer higher 

elevations, but have more restricted ranges than the Desert cottontail. S. niittalli does not 

occur at all in the Lower Sonoran zone. S. floridanus co-occurs with Desert cottontail 

in scrub oak areas on hillsides and along stream beds and canyon bottoms. As cacti and 

manzanita penetrate the scrub oak. Eastern cottontails disappear. In contrast, the Desert 

cottontail has been found as high as the ponderosa pine line, while S. floridanus has not. 

Figure 2.6 indicates that Desert cottontails range throughout the state. They live mostly 

in desertscrub and in the densest cover available. Grinnel (1914:250) regarded these 
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Figure 2.6. Lagomorph Jisiributions in Arizona; Desert cottontail (Sylvilagus audubonii) (from Cockrum I960: 
74). (1 = S.a. arizoiute. 2 = S.u. cedrophilus. 3 = S.u. warreni. 4 = S.a. minor. • specimens examined. 
A specimens reported). 
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cottontails as riparian in the Colorado River Valley, where they would not venture further 

than one-half mile from the river, and where "thickets of Atriplex [saltbush] were the 

preferred habitat." Jaeger (1950) also lists Desert cottontails along river beds, where 

arrow-weed, mesquite, and catclaw thickets are preferred. It is interesting that more recent 

sources, such as Hoffmeister (1986), report no lagomorphs at all along perennial streams, 

and Bayham and Hatch (1985) state that cottontails are more prevalent In heavily 

vegetated upland areas than in alluvial basins. However, they also suggest that the 

proportions of jacks and cottontails can be linked to ecological settings. While agriculture 

disturbs the environment and destroys habitat for certain rodents and shrews. It also 

creates a favorable environment for cottontails with cover from disturbance plants and 

crops (e.g.. Szuter 1989). The latter are eaten by black-tailed jackrabblts. Thus, 

prehistoric fields may well have transformed both species into readily available, 

opportunistically "collectable" food resources In close proximity to Early Agricultural 

period villages along the Santa Cruz River. 

Expectations and Archaeological Correlates 

Given taphonomic conditions conducive to preservation, we would expect the 

archaeofaunal assemblage to reflect patterns of procurement, processing, consumption, and 

discard. Changes over time should be reflected In patterns In the variability of attributes 

recorded for faunal specimens, and in the disposal of faunal remains. Expectations and 
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their archaeological correlates are divided into six general topics. 

Taphonomy 

Animal bone inside prehistoric structures would be more protected from natural 

taphonomic processes, and should thus be less fragmented and more identifiable, unless 

it represents post-processing discard contexts. Depositional contexts with secondary refuse 

should contain bone that, if processed for marrow and bone grease, is highly fragmented. 

Since the degree of fragmentation and identifiability are related, and assuming similar 

preservational conditions, large numbers of unidentified faunal remains may indicate 

intensive processing. Burning of faunal remains may indicate trash disposal, catastrophic 

burning, or food processing. In the absence of evidence for site-wide catastrophic fires, 

accidental burning would be expected to occur in cooking areas/features, burned pit 

structures, and in trash dumps. Assuming that natural staining agents are largely absent, 

and that cultural ones can be clearly identified, the intensity of burning (i.e., the length 

and type of exposure to heat) should be manifested in bone color. 

Richness and Procurement 

Due to Los Pozos' proximity to riparian habitats with high species richness, and 

to easy access to a number of other environmental zones, we would expect evidence of 

the exploitation of a variety of species. These could include aquatic animals, such as fish 

i 



and waterfowl, particularly during "lean meat season," but also artiodactyls, and possibly 

carnivores, both drawn by the water. Desert grassland, further away from the river, would 

also provide artiodactyl hunting ground, and represents cottontail habitat. Jackrabbits 

could have been pursued in more open areas of desertscrub, and possibly in areas cleared 

by humans. 

Following ethnographic reports (summarized in Szuter 1989), we would expect to 

find elements of whole lagomorph carcasses represented in the assemblage, since whole 

animals were brought back to the village. For large game, we would expect that body part 

representation relates to the frequency with which animals could be successfully pursued. 

An emphasis on the transport of meat-bearing parts only may suggest that artiodactyls 

were indeed abundant and easily available and/or hunted frequently. While some hunting 

equipment may not preserve, projectile points would be an artifactual indicator of hunting. 

Seasonality 

Faunal indicators of seasonality may be far and few between for Early Agricultural 

period assemblages at low elevations. The cut or shed state of deer antler is one of the 

clearest examples. Shed antler can be collected February through April (see Table C.5). 

Antler with attached frontal bone indicates cutting, which would have to take place 

between about September to February. Although highly seasonal, antler may be collected 

at other times of the year, and may thus not correctly reflect the time of procurement. 
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While artiodactyls in southern Arizona do not seasonally migrate, some species of birds 

do, and can thus be used as seasonal indicators. Certain species of goatsuckers and hawks 

are present below the Mogollon Rim only during the winter months. Assuming that they 

were not curated for long periods of time, their remains at an archaeological site in the 

Santa Cruz floodplain would suggest the season of occupation. Lagomorph seasonality is 

expressed largely in the number of offspring. Cottontails in particular have almost no 

young during the winter months (see Table C.l and Figure C.l). Thus, a lack of neonates 

and juveniles in an archaeological assemblage that may include the results of rabbit drives 

may suggest human presence during the winter months. 

Aside from particular faunal remains, bone processing may also argue for a human 

presence at cenain times of the year. For instance, historic Papago processed bone for fat 

in the fall and winter months (Castetter and Underbill 1935:40). Highly processed (i.e.. 

very fragmented bone), may indicate similar subsistence behaviors and seasonality. 

Dietary Contribution of Species 

Since rodent consumption has been argued to increase with full dependence on 

agriculture at Hohokam occupations (Szuter 1989), we would expect that during the Early 

Agricultural period rodents still played a comparatively minor role in the human diet, and 

that meat was contributed by other species. Artiodactyls would have featured prominently 

in this regard, due to their size. 

i 
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Although highest in meat weight, deer may not have been a daily meat contributor. 

With an expected A/A + L ratio (artiodactyls/artiodactyls + lagomorphs) higher than for 

Hohokam assemblages, the ratio of small to large mammals should nevertheless favor 

small animals. These are prolific, and easily hunted, or collected from traps and snares, 

on a daily basis or "round." Thus the lack of meat weight can be balanced somewhat by 

numbers. Their pursuit does not entail the risks associated with task groups foraging far 

away from home. In addition to lower pursuit costs, they also have lower transport costs, 

and wider accessibility to members of the social group (see, for instance, Linares 1976). 

If rabbit drives are engaged in, processing features should show high frequencies of 

jackrabbits. and age determinations should include higher than normal numbers of young 

(e.g., Szuter 1989; Szuter and Bayham 1995). 

Depositional Contexts 

By analogy with sites like Santa Cruz Bend, we would e.xpect abandoned pit 

structures to contain secondary refuse. Intramural pits may also contain trash, but may 

include features that were in use at the time of site abandonment and contain primary 

refuse. If cooking activities took place indoors, evidence in intramural pits may be pit 

oxidation, the presence of cooking arrangements and mediums, fire-cracked rock, and 

perhaps processing equipment. Assuming that much animal processing and preparatory 

work for intramural activities took place outdoors, extramural pits should show some of 
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the same evidence as intramural features, as well as indications of butchering, skinning, 

and stone boiling. Primary refuse from such activities would include more complete 

skeletal elements, as well as artifacts such as flaked stone and arrangements that could 

support baskets or other containers for stone boiling. Features devoted to the 

production/cycling of heating stones may be devoid of faunal remains and other artifacts. 

Although generally thought of as plant processing equipment, ground stone may have 

been involved in animal processing as well. Ethnographically, the pounding of small 

mammal carcasses is accomplished on metates (Michelsen 1967). 

De facto refuse, as known from other I-10 sites, may occur in inuramural pits. At 

Santa Cruz Bend ground stone and antler were often stored deep in interior features. 

Gregory (1997:Chapter 2) suggests that ground stone and other processing equipment may 

be stored along the inside walls of pit structures. In terms of faunal remains, bone 

artifacts represent objects that may well have been stored in some way for later use. 

Temporal Trends 

Whenever human modifications disturb an environment, small animals benefit the 

most (Speth and Scott 1984), and lagomorphs are clearly affected when human 

populations settle in an area. An increase in cleared land for building material and fuel 

would result in a decrease in cottontails (Bayham and Hatch 1985). However, communal 

hunting of jackrabbits, as it is known ethnographically (Szuter and Bayham 1995), could 



also bias the cottontail to jackrabbit ratio in favor of Lepus. 

While the frequency of rodents as food animals is expected to be lower than at 

Hohokam times, and lagomorphs are thought of as major contributors to the diet, 

artiodactyls are predicted to provide most of the available meat. With increasing 

sedentism and commitment to agriculture, the contribution of artiodactyls is expected to 

decrease for several reasons. Overhunting near large settlements leads to decreased 

abundance of large game in the vicinity, while a more rigid subsistence schedule prevents 

frequent hunting forays. A decrease in available artiodactyls may also be expressed in 

changes in body part representation to include whole animals instead of meat-bearing 

parts only. Those animals brought back to the site from hunting trips with higher time 

investments may also be processed more intensively, which may be manifested in higher 

fragmentation rates. In addition to a decreased access to meat in large packages, sedentary 

and farming lifeways may also reduce the number of species that can be procured. Thus, 

taxonomic richness is expected to decrease over time. 

Social responses to shifts in settlement-subsistence systems may include sharing. 

Extramural pits would be expected to show an increase in faunal remains over time to 

reflect increases in processing and in communal activities. Evidence of rabbit drives in 

the form of high jackrabbit ratios and an increase in young animals may be found in 

extramural processing and intramural consumption contexts. Regarding site strucmre, open 

areas would represent likely foci of communal activities. 
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CHAPTER 3 

THE FAUNAL ASSEMBLAGE AT LOS POZOS 

Against the background of the preceding chapter on the nature of the sample and 

the environments around Los Pozos, the following section will examine the archaeological 

assemblage from the site (see Appendix B). The variables chosen to investigate human 

use of game are taxonomic composition, body part representation, and damage patterns. 

Faunal Remains: Identiflcation and Attributes 

Faunal identifications and recording of attributes of the Los Pozos assemblage 

were made by Jenny Waters, M.A., of Desert Archaeology, Inc., and followed methods 

and procedures outlined by Waters in Gregory( 1997a and b) (see Appendix A for the 

faunal coding guide). The comparative collection of the Western Archeological and 

Conservation Center, housed in the Arizona State Museum, was used. Access was 

provided by Professor Stanley J. Olsen. References consulted are Gilbert (1990); Gilbert 

et al. (1985); Hoffmeister (1986); Olsen (1964, 1968, 1972); Peterson (1990); and 

Stebbins (1985). 

Whenever possible, specimens were identified to species. Mammal bones 

identifiable to element were usually also identifiable to Order. Those identified to Class 

only were grouped into body size categories and substituted for taxonomic categories 
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where necessary. Most specimens in these groups were long bone shaft and indeterminate 

element fragments, size-sorted by estimated circumference and bone-wall thickness. The 

six categories of mammals unidentifiable to Class, but identifiable to body size group are 

as follows: 

small mammal (code 204) - rodent/rabbit sized 
small-medium mammal (code 293) - jackxabbit/small carnivore sized 
medium mammal (code 203) - medium carnivore sized 
medium-large mammal (code 292) - large carnivore/small ungulate sized 
large mammal (code 202) - large ungulate sized 
unidentified mammal (code 272) - unknown size 

Specimens that could not be identified to Class were placed in the unidentified animal 

category (code 300), and are included in NISP counts. 

Number of identified specimens (NISP) was used to quantify all bone. Identified 

specimens represent discrete pieces, and those with recent breaks (i.e., excavation 

damage) were refuted and counted as a single specimen. Whenever possible, bones from 

unidentifiable mammals were also refitted; the NISP of such elements is an estimate. 

Based on Gillespie's (1989) metric ranges, jackrabbit maxillae, mandibles, 

acetabula, scapulae, calcanei, and long bone articular ends were assigned to black-tailed 

jackrabbit {Lepus califomicus) or antelope jackrabbit {Lepus allenf). Jackrabbit elements 

that were too fragmentary to measure, or for which no measurements are established, 

were assigned to Lepus sp. Identifiable artiodactyl long bone portions were also measured. 

While the measurements were used as a control for estimates of the variable "Amount 

Present," they constitute only 2 percent of the NISP for artiodactyls, and were not used 
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in other analyses. 

Attributes recorded for all specimens are provenience, taxon. element, side, 

element portion ("Bone Part" in the coding guide in Appendix A), fusion, amount of 

element present, burning, and other bone surface modifications, such as calcium carbonate 

encrustation. "Amount Present" expresses the portion of an element present as a 

percentage of the whole element. 

Bone artifacts were grouped into the following formal and functional type 

categories: awls/hairpins, antler tools, tubes, beads, rings, pendants, spatulas, and turtle 

shell artifacts. Although of unknown function, fragments were classified as artifacts if 

they showed polish or non-butchering striations, or other evidence of use wear and 

manufacture. Also recorded were length, width (to the nearest tenth of one millimeter), 

and artifact completeness. 

Methodological and Theoretical Issues 

While bone fragment counts (i.e., counts prior to refitting) are available for all I-10 

sites, including Los Pozos, other reports often do not list such counts. Fragment counts 

can be usefiil in determining recovery damage, since not all bone fragmentation occurred 

prehistorically. Recovery from hard or clayey matrices often leads to fresh breaks that 

increase fragment counts. Thus, initial fragment counts are mentioned here when 

illustrating particular damage patterns, and are indicated as such. However, NISP, in 
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conjunction with descriptions of fragmentation based on old breaks, is a better measure 

of species and the skeletal elements that represent them. Since not all fauna! assemblages 

examined in this chapter are as large as that from Los Pozos, NISP represents the most 

applicable analytical unit (e.g., Grayson 1984), particularly for inter-site comparisons. 

Traditional zooarchaeological literature defines NISP "as the number of identified 

specimens per taxon" where taxon "can be a subspecies, species, genus, family, or higher 

taxonomic category" (Lyman 1994:100). Thus, taxon customarily refers to an 

observational unit corresponding strictly to biological nomenclature, but at various levels 

of specificity. Although not identifiable in this traditional taxonomic sense, large numbers 

of mammal remains from Early Agricultural period sites can be classified by size, which 

is useful for comparisons of analyses of body part representation. Southwestern faunal 

analysis has long used the term "unidentified" to describe remains which in fact can be 

classified as mammals, and sometimes other animals. These are commonly grouped by 

body size and later are assumed to represent common Southwestern species. Depending 

on the researcher, these "unidentified "groups are included in the NISP or not. Differing 

definitions of NISP can pose comparative problems. Thus, in the following chapters, it 

is clearly indicated when unidentified mammals are included in counts. The inclusion of 

size-classed mammals has a number of analytic and descriptive advantages: It greatly 

reduces the number of nonidentifiable remains, allows further description and 

quantification of the assemblage, and provides a fuller picture of faunal subsistence 
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economies (see also Figure 3.1). In the following discussions, NISP includes bone artifact 

counts. 

Although some researchers use MNI calculations in addition to NISP, not all 

faunal analyses brought to this comparison report MNI. Therefore, and because this 

variable is subject to severe rounding error, MNI is used comparatively in this smdy only 

when other analyses reported MNI, and if that MNI was determined in the same fashion 

(following White 1953:397). 

Since not all assemblages included in the sample were examined by the same 

faunal analyst, interobserver variation is a concern. In his study of analyst consistency. 

Fish (1978:86) points out that "as statistical description and hypothesis testing figure more 

prominently in archaeology, increasing attention needs to be placed on the replicability 

of the data being analyzed." Variation between analysts may arise from factors that are 

difficult to control quantitatively, such as training, expertise, or conservatism, and may 

affect faunal identifications. Within the comparative sample of this study, proportions of 

identified to unidentified animals vary between assemblages, and influence interpretations 

of human processing behaviors on the comparative and temporal scale. In order to 

determine whether these differences are the result of variation in between faunal analysts, 

several comparative tests were performed. Table 3.1 compares 11 assemblages and their 

percentages of unidentified faunal remains; assemblages are grouped by analyst. The 

results of x* tests show that proportions of unidentified specimens are highly correlated 
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Table 3.1. Comparison of percent unidentified faunal remains by faunal analyst. 
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Unidentified 
Site Faunal Remains (NISP)' Site NISP Site/Locus NISP 

.•\nalvst "A" 

Clearwater 291 407 71.5 

Wetlands 604 1108 54.4 

Los Pozos 1732 4265 40.6 

Analyst "B" 

Stone Pipe 1336 1895 70.5 

Santa Cruz Bend 4050 5801 70.0 

Square Hearth 83 131 63.4 

Analyst "C" 

Coffee Camp 3310 4103 80.7 

•Analyst "P" 

Donaldson 486 596 81.5 

Split Ridge 99 108 99.7 

.Analyst "E" 

Ventana Caye 4 0 612 0 

Ventana Cave 5 0 303 0 

•Includes faunal remains unidentified beyond Class and body size grouping, plus unidentified 
vertebrate. 

Chi square test results: Analyst "A". "B" x* = .000 df = 2 
Analyst "C" .333 1 
Analyst "D" .000 2 
Analyst "E" no test statistic 
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with respective analysts. To further test for other possible explanations of analyst 

variation, assemblages were also compared by time period. Table 3.2 shows that strong 

correlations also exist between assemblages and the time periods they date to, no matter 

which analyst examined them, and even for the same analyst. Since the above tests were 

inconclusive, explanations other than interobserver variation were explored. These include 

environmental and taphonomic aspects. 

Comparing the locations of sites listed in Tables 3.1 and 3.2. it is noteworthy that 

environmental settings vary significantly (see Figure 3.2). While the I-10 sites lie in the 

wide floodplain of the Santa Cruz River, sites like Milagro and Donaldson lie along 

smaller drainages and on higher ground. Split Ridge, in the Santa Rita Mountains, lies at 

higher elevations than the other sites, and Clearwater, at die base of A-Mountain in 

Tucson, was situated in a cienega west of the river. While it is not possible at this point 

to quantify the effect of these physiographic differences, they probably affect 

procurement, transport, and processing of game animals, and their zooarchaeological 

manifestations. On a smaller geographical scale, site location within the same floodplain 

may also influence the character of the assemblages. Los Pozos and Wetlands lie very 

close together and their excavation matrix is very clayey. They are separated by a shon 

distance from the cluster of Santa Cruz Bend, Stone Pipe, and Square Hearth, whose 

excavation matrix is much more silty by comparison. These sedimentary differences incite 

questions about the effects of natural taphonomic processes on the identifiability of faunal 



Table 3.2. Comparison of percent unidentified faunal remains by time. 
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Site 

Unidentified 
Faunal Remains Site 

(NISP) NISP 
9c Site/Locus 

NISP 

Early Agricultural Period 

early 

Clearwater 291 

Wetlands 604 

middle 

Donaldson 486 

Split Ridge 99 

Stone Pipe - Early Agricultural component* 974 

late 

Los Pozos 1732 

Santa Cruz Bend* 4050 

Coffee Camp 3310 

Early Ceramic Period 

Stone Pipe - Early Ceramic component" 

Square Hearth' 

Houghton Road 

130 

83 

802 

407 

1108 

596 

108 

1398 

4265 

5801 

4103 

193 

131 

1043 

• Analyst "B" 

Chi square test results: 

Early Agricultural period x" = .000 df = 1.2 
Early .Agricultural and Ceramic periods x"= .000 df = 1.2 
.Analyst"BEarly .Agricultural and Ceramic period analyses x" = .000 df = 1 

71.5 

54.4 

81.5 

99.7 

70 

40.6 

70 

80.7 

67.3 

63.4 

78 
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remains. To test potential effects, assemblages were compared in terms of calcium 

carbonate encrustation of specimens (Table 3.3). Clearly, the assemblages from Wedands 

and Los Pozos are least affected, while almost all of the bone from the other sites in the 

sample showed some degree of encrustation. Interestingly, this taphonomic contrast 

coincides with analyses by different faunal analysts and suggests that analytic differences 

may be the result of assemblage characterisucs, rather than analyst variation. This 

interpretation is supponed by the comparison of taxonomic categories within the class of 

unidentified animals between the two analysts in question. Table 3.4 shows that 

proportions of animals classified by body size are consistent between analysts across 

assemblages. Thus, interpretations of contributions of particular game animals to the 

assemblages are probably independent of interobserver variation. 

Considering qualitative comparisons of faunal analyses, it is noteworthy that the 

recovery and analytic circumstances for the I-10 assemblages are unusually fortunate. All 

assemblages in the detailed comparative sample were excavated using the same recording 

system and. more often than not, the same excavators. The faunal analysts were trained 

by the same instructors, used the same comparative collection, and the same coding guide 

and procedures. Their observations were entered into the same database system, and were 

managed with the same data browser. Finally, the analysts' laboratories are not located 

in distant places, but are one and the same. Both specialists had ample opportunity for 

direct communication with each other and also with the author of this study. 



Table 3-3. Comparison of proportion of faunal remains with natural bone surface 
modification at sites in the sample. 

NISP of CaCoj - affected 
Site Specimens % Site NISP 

Clearwater 391 96 

Wetlands 718 58.9 

Stone Pipe 1880 99.2 

Santa Cruz Bend 5751 99.1 

Los Pozos 1269 30 

Square Hearth 130 99.2 



Table 3.4. Unidentifed faunal remains (% NSP) from sites in the sample by faunal analyst and by body 
size category. 

Analyst 'A" Analyst "B" 

Body Size Clearwater Wetlands Los Pozos 
Stone 
Pipe 

Santa 
Cruz Bend 

Square 
Hearth 

Large Mammals 24.6 16.2 10.1 11.8 23.0 8.0 

Medium 
Mammals 

7.6 1.7 .6 .6 1.3 3.0 

Small Mammals 39.0 29.0 25.0 58.0 44.0 50.0 

Very Small 
Mammals 

.6 .6 .94 .8 

Birds .6 

Mammal 4.7 4.1 .01 

Vertebrate .5 2.9 2.0 .05 .09 .8 
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Assemblages did not have to be transported to faraway locations, and the present author 

had unrestricted access to them. In summary, exceptional analytic circumstances and 

taphonomic and geographical factors affecting the assemblages in question suggest that 

differences in proportions of unidentified animal remains are not due to interobserver 

differences. 

Taxonomic Composition 

Early Agricultural faunal remains from Los Pozos (NISP = 4,265) represent eight 

major taxonomic groups and 45 species (Table 3.5). The major taxonomic groups include 

fishes, amphibians, reptiles, birds, rodents, lagomorphs, carnivores, and artiodactyls, plus 

unidentified birds and mammals. Large birds are hawk-sized and most likely raptors. 

Medium birds are duck-sized, and most likely represent members of the Anatidae. Small 

birds are perching birds about the size of a sparrow. Large rodents may be as large as 

rock squirrel or muskrat. Medium rodents correspond to wood rats or ground squirrels. 

Small rodents are mouse-sized. Large mammals include deer, antelope, and bighorn sheep. 

Large to medium mammals range between small ungulates and large carnivores; 

depending on the fragmentation or the amount of surface modification of the specimen 

the difference may be difficult to determine. Since this size class can contain more than 

one major taxa group, its numbers are generally not included with the artiodactyl or the 

carnivore counts. Medium mammals comprise smaller, and more common, carnivores 



Table 3S. Summary of faunal taxa from the Early Agricultural component at Los Pozos 
(AZ AA:I2:91 [ASM]). 

Number of % % 
Taxon Fragments Fragments NISP NISP 

Bony Fishes (Osteichthyes) 8 8 

Frogs/Toads (Salientia) 12 11 

Toads (Bufo sp.) 51 50 

Indeterminate Tunles (Testudinata) 66 11 

Mud Turtles sp.) 21 11 

Sonoran Mud Turtle {Kinostemon 8 3 
sonoriense) 

cf. Desert Tortoise (cf. Gopherus 354 22 
agassizi) 

Desert Tortoise (Gopherus agassizi) 99 8 

Lizards (Sauria) 1 I 

Indeterminate Lizard (Iguanidae) 5 4 

Non-poisonous Snakes (Colubridae) 1 1 

Kites/Hawks/Eagles/Old World 1 1 
Vultures (Accipitridae) - Medium 
Hawk 

Large Hawks {Buteo sp.) 7 2 

Sharp-shinned Hawk (Accipiter 2 2 
striatus) 

Quail (Callipepla sp.) 19 19 

Blackbirds/Orioles/Allies (Icteridae) 1 1 

Ravens/Crows (Corvidae) 1 1 

Roadrunner (Geococcyx califomianus) 10 6 

Goatsuckers (Caprimulgidae) 2 2 

Ducks (Anatidae) 1 1 

Perching Birds (Passeriformes) 10 9 

Rodents (Rodentiaj 1 I 

Squirrels/Ground Squirrels 4 4 
(Spermophilus/Ammospermophilus) 

Harris' Antelope Squirrel 1 1 
(Amniospermophilus harrissii) 

Rock Squirrel (Spermophilus 1 1 
variegatus) 

Cotton Rat (Signiodon sp.) 2 2 

Wood Rat {Nentoma sp.) 12 10 

Kangaroo Rat (Dipodornys sp.) 2 2 



Table 3^. Continued. 

Taxon 
Number of 
Fragments 

% 
Fragments NISP 

% 
NISP 

Pocket Gopher {Thomomys sp.) 2 2 

Pocket Mouse {Perognathus sp.) 23 21 

Lagomorphs 11 .13 11 .3 

Cottontails (Sylvilagus sp.) 638 8.1 532 13.2 

Jackrabbits {Lepus sp.) 1.556 18.6 1.066 26.5 

Antelope Jackrabbit {Lepus alleni) 251 3.0 134 3.3 

Black-tailed Jackrabbit {Lepus 461 5.5 290 7.2 
californicua) 

Dogs/Coyotes/Wolves/Fox (Canidae) I 1 

Dogs/Coyotes/Wolves (Canis sp.) 27 14 

Gray Fox {Urocyon cinereoargenteus) 1 1 

Bobcat/Mountain Lion {Felis sp.) 1 1 

Bobcat (Felis rufus) 3 3 

Artiodactyls (Artiodactyla) 901 11.4 202 5.0 

Deer {Odocoileus sp.) 358 4.3 38 .9 

Mule Deer [Odocoileus hemionus) 1 .02 1 .02 

Pronghorn (Antilocapra americana) 34 .4 5 .1 

Bighorn Sheep {Ovis canadensis) 183 2.2 16 .4 

Large Bird 20 2.4 8 -) 

Medium Bird 4 .05 2 .05 

Medium - Small Bird 1 0 1 .02 

Large Rodent 1 0 I .02 

Medium Rodent 17 2 17 .4 

Small Rodent 6 .07 6 .1 

Large Mammal 1,195 14.2 406 10.1 

Large - Medium Mammal 17 2 9 T 

Medium Mammal 16 2 13 .3 

Medium - Small Mammal 18 2 15 .4 

Small Mammal 1.614 19.3 1.007 25.0 

Unidentified Mammal 224 2.7 168 4.1 

N'on-identiHable .Animal 94 I.l 79 2.0 

TOTAL 8.383 100 4.265 100 
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such as bobcat, coyote, and wolf. While medium to small mammals may include 

jackrabbits, they can also include small carnivores. Without clear assignments to one or 

the other Order, counts in this category are not included in the description of leporids or 

carnivores. Rabbits and squirrels form the group here called small mammals. As rodents 

are clearly less frequent at Early Agricultural sites than rabbits, small mammals are 

interpreted as lagomorphs where applicable. Unidentified mammals and non-identifiable 

animals are included in fragment counts. The taxononuc proportions in Figure 3.1 clearly 

indicate that the faunal assemblage is dominated by lagomorph/small mammal and 

artiodactyl/large mammal remains. The composition of all major taxonomic groupings is 

summarized below. 

Species and Major Taxa Groupings 

Fishes 

Eight fish (Osteichthyes) fragments (NISP = 8) were recovered from the interior 

small (< 1.5 m) pits of two pit structures. Three are indeterminate bones, five specimens 

are skull fragments. All are unbumed, but show natural surface modification indicating 

their depositional age. Finds of fish remains are rare at prehistoric Southwestern sites. 

Generally, their paucity is assumed to be either a result of recovery (i.e., screen size) or 

of food preferences. Whereas James (1994: 270) suggests that smaller screen mesh 

produces significantly better recovery results, Theil's (1996) tests with Va-inch and '^-inch 

iL 
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mesh at Santa Cruz Bend show that screen size is not responsible for the potential loss 

of small, fragile bone. The absence of bone fragments in tested heavy fractions of 

flotation samples at Los Pozos support Thiel's findings. While ethnographic evidence from 

the Gila Pima indicates that at the time of the earliest explorers fishing was a subsistence 

"mainstay" (Rhea 1997:72), we cannot assume that this was so at all sites and for all 

groups prehistorically. Szuter (1989), among others, suggests that fish basically were not 

consumed by the Hohokam in spite of the proximity of some sites to aquatic resources. 

Amphibians 

Frogs and toads (Salientia) are represented by 63 fragments (NISP = 61). Since 

none of them are burned, and because they do not show any surface modification other 

than occasional signs of erosion, they are probably not of cultural origin. Although most 

prehistoric faunal assemblages from sites with riparian access contain some amphibians, 

signs of human processing are rare to nonexistent. The burrowing habits of toads {Biifo 

sp.) in particular best explains their presence in archaeological sites. 

Reptiles 

The large number of pre-refitting fragments (555) derives from recovery damage 

to friable carapaces of mud turtles (Kinostemon sp.) and Desert Tortoises {Gophertis 

agassizf). Reptile remains occur in unusually large numbers at Los Pozos. The total reptile 

NISP (=61) is much higher than at other Early Agricultural sites in the vicinity (see Thiel 

1996). Turtles and tortoises occur in about equal proportions. Castetter and Underbill 
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(1953:43) stated that the Papago did not actively search for tortoises, but "people seeing 

one would take it home and cook it for food." Ethnographically, the consumption of 

reptiles is well-known, if disputed by the consumers (Russell 1908:83). Although the 

majority of reptile bones at Los Pozos are not burned, turtles may have been eaten there, 

since careful roasting may not cause evidence of burning. Carnivore gnawing is a frequent 

surface modification, especially on carapace fragments from the pit structures. One piece 

of carapace was fashioned into a pendant-like ornament. Another is fossilized and was 

perhaps collected elsewhere by Los Pozos inhabitants. Both of these artifacts are from 

intramural pits. 

Birds 

Birds, including a duck bone fragment, are represented by 44 fragments. They 

cover a wider range of genera than at other sites nearby (see Thiel 1996), and raptors are 

represented by three species of hawks (Accipitridae and Buteo sp.). Quail {Callipepla sp.), 

roadrunner {Geococcyx califomianus). and perching birds are the most common species. 

Although only one bird bone is burned, several bird elements may represent food refuse. 

While birds, especially quail, are consumed ethnographically, Bayham (1982) suggests 

that quail bones at Ventana Cave be considered noncultural because they showed no signs 

of cultural modification in the form of burning. However, it is possible that prehistorically 

birds were also eaten without cooking, similar to the fresh meat consumption of small 

mammals among the Washoe (Downs 1966:27), or that they were prepared in such a way 
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that bone damage did not occur. The bones may also have been cooked, but were not 

burned. Later ceremonial treatments of raptor bones in other contexts suggest that they 

were not food animals (e.g., James 1994). Since no raptor damage was found on any of 

the remains, all of the hawks, and possibly also other birds, were probably brought to the 

site by humans. More general categories included 25 additional remains which are 

probably of birds. Thus, the comparatively high representation of birds, and of raptors 

in particular, suggests that birds were important to Los Pozos' inhabitants. 

Goatsuckers are migratory birds with species-specific habitats, and thus excellent 

seasonal indicators. Unfortunately, the particular species of the two Caprimulgidae at Los 

Pozos could not be determined. 

Rodents 

Pocket mouse {Perognathus sp.) and woodrat (Neotoma sp.) bones are the most 

common rodent remains at Los Pozos. Most rodent remains are unbumed, and mandibular 

fragments with or without teeth are the most prevalent fragments. Although rodents are 

much better represented at Los Pozos than at the I-10 sites (see Thiel 1996), at I percent, 

they are not as common as one would expect if they significantly contributed to the 

human diet, as Szuter (1989) suggests. Since they often occur in pit structure fill, they 

may represent vermin infestations rather than food items. However, some rodent remains 

in intramural pits are burned, and rodent consumption is known ethnographically. 

Packrats [wood rats] were "a very common food" among the Papago (Castetter and 
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Underbill 1935:42; see also Russell 1908:80-83). Again, unbumed bones do not 

necessarily imply a noncultural origin, nor do burned bones guarantee that they were left 

by human consumers. 

Lagomorphs 

Lagomorphs are represented by 2,033 fragments, only .3 percent of which could 

not be identified to genus. Jackrabbits, including antelope jackrabbit {Lepiis alleni) and 

black-tailed jackrabbit {Lepus califomicus) form the bulk of identified lagomorphs with 

an NISP of almost 1,500 (about 75 percent of all lagomorphs). However, cottontail 

(Sylvilagus sp.), most likely desert cottontail (5. audubonii), is also well represented. 

Lagomorphs as a group constitute almost 50 percent of the total faunal assemblage. 

Complete bones are phalanges, metatarsals, and metacarpals. Other bone elements are 

fragmented to various degrees. The vast majority of fragments are unbumed limb bones. 

For burned bone, lagomorph remains outnumber artiodactyl bones only in the category 

of "light brown." implying some, but not intense burning (Figure 3.3). There are no 

significant differences between the species of jackrabbits and cottontails in terms of 

presence of burning or element representation (Table 3.6). All areas of the body are 

represented for all three species, and imply that the animals were brought to the site 

whole. Fetal/newbom and young/juvenile individuals (2 percent of total lagomorphs) were 

recorded for both cottontails and jackrabbits. Carnivore gnawing was found on 3.3 percent 

of lagomorph bones. Red pigment (ochre) or staining was found on a very small number 



Ml) -

( ) ( ! •  

C <D 
o 40-; 
0) I 

CL I 

-r 
C«jhjfit?(l Chafred/Calcuicd Patt.Cltariod ) IndrM liuiiuny 

(lliiu/Giiiy CItariod (DIack) Light Dfowri UohiirMf.'d 

Degree ol Burning: ARTIODACTYLS 

3..1. iVL'ifi- (il hiinim;.' lui tiixa ;il l.os i'li/us (A/ AA; I2;')11A.SM1). 

zr. 



601 

Calcined Chaiied/Calcineci Pad.Charred (Brwn.) Iiiclel. Butning 
Bliie/Giay Charred (Black) Light Brown Unburned 

Degree of Burning: LARGE MAMMALS 

Kij-iirc 3.3. IX-grcc of tuirniiij: I'lir .sflccifd laxa al Los Po/os (AZ AA:12:911A.SIV11). 

O 



Calcined Chaired/Calcinod Parl.Cliarred (Hrwn) liidel ilufniny 
tllue/Giay Cliaiind (HIack) Liylii Blown Untnnnod 

Degree of Burning; LAGOI^/IORPHS 

linuri' 3.3. Ik-GRCL- IIL' Inirnmi! Ii i r  scicctal \ax:i al I.DS I'O/DS (AZ AA:i2:yilA.SM|). 



H0-, 

( I  -

Ciilrinod Cliiifiu(iyC(ilcini!ii Pait CharrecJ (l)iwn) 
llliio/(iiay Chiirruil (l)liicK) Liijhl Driiwri 

Degree of Burning: SMALL MAMMALS 

3.3. I)cj:ivc nl' Inirnin^ Ini soIl-ciciI laxu al l.os I'o/.os (A/ AA; 12;yi)ASM)), 

Irxiril Diitiiiiiij 
Unljiiiti'id 



1 1 2  

Table 3.6. Bone fragmentaiion (NISP) of selected taxa from Los Pozos (AA: 12:91) (percent in 
parentheses). 

Fragmentation Artiodactyls Large Mammals Lagomorphs Small Mammals 

complete 29 (11.3) 0 145 (7.1) 0 

Complete e.xcept 
epiphysis 

0 0 1 (.05) 0 

nearly complete 10 (4.0) 0 73 (3.6) 0 

3/4 > 6 (2.3) 0 69 (3.4) 1 (0.1) 

1/2 to 3/4 11 (4.3) 0 171 (8.4) 0 

1/4 to 1/2 63 (24.5) 401 (99.5) 619 (30.5) 6 (0.6) 

< 1/4 138 (53.7) 2 (0.5) 954 (47.4) 997 (99.3) 

Total 257 (100) 403 (100) 2,032 (100) 1.004 (100) 
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(.8 percent) of bones. 

Carnivores 

The majority of carnivore remains belong to Canis sp. (dog/coyote/wolf) (NISP 

= 14). All major regions of the body are represented in the remains, as are teeth. One 

canine tooth was perforated and perhaps used as a pendant. Both gray wolf (Canis lupus, 

mainly cf. baileyi) and coyote (Canis latrans) occur in the Sonoran Desert lifezone 

although wolves have become quite rare (Hoffmeister 1986:465). Dog (Canis familiaris) 

burials are known from a number of Early Agricultural sites, including Santa Cruz Bend 

(Thiel 1996) and the Donaldson site in the Cienega Creek Valley (Eddy and Cooley 

1983), and from Early Ceramic sites, such as Houghton Road (Cairns and Ciolek-Torrello 

1995). Domesticated dogs may have been used for hunting, as among historic Papago 

(Szuter 1989:328). Gray fox (Urocyon cinereoargenteus) is a relatively common Sonoran 

Desert dweller and, similar to coyote, another likely scavenger frequenting human 

settlements (Hoffmeister 1986:475). By their pitted appearance and smoothed edges, some 

mammal bones appear to have been digested, probably by carnivores. Bobcat (Felis 

rufus) is represented by three, possibly four, fragments from the appendicular skeleton, 

plus one canine tooth. Burning was noted in all carnivore species. Of the total faunal 

assemblage (all taxa), only 180 specimens (4.5 percent) showed evidence of carnivore 

gnawing. While carnivores were definitely present at Los Pozos (.6 percent), they 

probably did not represent an important food resource. They also were not major 
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modifiers of bone discarded by human inhabitants. 

Artiodactvls 

As die second most common taxa group (10.3 percent), artiodactyls are represented 

by 262 fragments. Most remains belong to deer (Odocoileus sp.) (NISP = 38), probably 

to mule deer {O. hemionus). However, bighorn sheep is also represented (NISP 16-17). 

Rear feet and legs, but also ribcage elements, are the most frequent body parts (see 

Chapter 4). Complete bones are limited to phalanges and metatarsals. Other bone 

elements are fragmented to various degrees. Fifteen specimens of antler/hom were 

recovered. Twelve of them are deer antler, four of which are potentially worked pieces. 

Since no antler bases (peduncules) were recovered, it is not possible to determine whether 

the antler was shed or cut from the skull by humans. While most artiodactyl remains are 

unbumed, some are charred to various degrees. Carnivore gnawing was noted on 1.1 

percent of the artiodactyl remains. 

Unidentified Birds and Mammals bv Body Size 

iMrge Birds (NISP = 8) 

Eight large bird remains belong to hawk-sized species. Compared to other Early 

Agricultural sites along the Santa Cruz River, hawks are unusually frequent at Los Pozos. 

.Although all hawk remains are unbumed, the fact that most of them were found in 

postholes may indicate a special significance beyond economic considerations. Since 

postholes in some cases were also repositories for deer femur heads, intentional burial of 
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certain animal parts may have been a custom. Other specimens came from interior pits. 

In addition, hawk body part representation indicates that most likely whole birds were 

brought to the site. Thus, their deposition is probably not due to occasional discard by 

carnivores. 

Medium Birds (NISP = 2) 

The category medium bird refers to duck-sized birds. With a riparian zone in 

close proximity to the site, it quite possible that these remains represent another Anatid. 

Although unbumed, the bones were found in an interior and an extramural pit, rather than 

pit structure fill. This context and the high food value of waterfowl (e.g., Speth 

1983:158) suggest that the remains are indeed of cultural origin. 

Medium-Small Birds (NISP = I) 

Birds in this size class may also represent food animals. Quail-sized, these may 

indeed be Callipepla sp., which was eaten by the Pima and Papago (e.g. Russell 1908). 

They showed no cultural modifications, such as burning or butcher marks. However, they 

may have been prepared by cmshing their bones and consumed without cooking much 

like small mammals elsewhere (Downs 1966:27). Quail could have been hunted and 

"collected" from traps as an imbedded foraging activity. 

Large Rodents (NISP = 1) 

Large rodents are the size of rock squirrels or muskrat. Since Spennophilus 

variegatus is identified from the site, this may well be another rock squirrel. However, 
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muskrats {Ondrata zibethicus, probably O. z. pallidus) "lived in many of the larger 

[Arizona] streams in the past" (Hoffmeister 1986:447), and are known from Early 

Ceramic sites along the Santa Cruz River (Gillespie 1987). Found in later prehistoric 

faunal assemblages (e.g., Haury 1937; Szuter 1989), and a documented Papago game of 

the ethnographic record (Castetter and Bell 1942:70), muskrat may well have been part 

of a prehistoric subsistence system that includes riparian faunal resources. 

Medium Rodents (NISP = 17) 

Woodrats and ground squirrels are examples of this size class. Both have been 

identified in the assemblage. In fact, wood rats represent the second most common 

species among the identified rodents. 

Small Rodents (NISP = 6) 

Small rodents are of field mouse or pocket mouse size. Pocket mouse 

(Perognatlms sp.) is the most common species among the identified rodents. 

Large Mammals (NISP = 406) 

Since large mammals, as defined in this study, are the size of deer, antelope, and 

sheep, they probably represent artiodactyls. At 10.1 percent of the assemblage, these 

remains constitute a significant food resource. While the majority of large mammal and 

artiodactyl bones ai'e unbumed, large mammal remains more often show signs of burning. 

Highly fragmented foot and leg bones show a preponderance of fragments smaller than 

V2 of the element's original size (Table 3.6), and the same general element patterns as 
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identified artiodactyl bones. However, the relationship between elements preserved 

between 'A and Vz of their original size is inverse relative to that in artiodactyls. This may 

reflect their destruction for marrow extraction and bone grease production, practices that 

are known ethnographically (Castetter and Underbill 1935:40) and archaeologically (Speth 

1983:158). Their greater frequency in trash-filled pit stnictures may suggest their disposal 

after final processing. 

Large-Medium Mammals (NISP = 9) 

Although this size class does include small ungulates, specimens identified to this 

group are not included in the large mammal count, since they can not be separated from 

large carnivores. Bobcats and mountain lions (Felis concolor) correspond to this size 

class, and Felis nifus has been identified in the assemblage. While mountain lion today 

ranges throughout the state of Arizona at elevations from 200-8.000 ft, jaguar (.Felis onca) 

has always been rare, even in the southern part of Arizona; ocelot (Felis pardalis) did 

occur in southeastern Arizona in the past, but no recent records exist (Lowe 1964:258). 

Probably not frequent prey, carnivores were nevertheless eaten ethnographically (Steward 

1933:255) and were prized for their pelts. Since possible carnivore remains are found in 

intra- and extramural pits at Los Pozos, they may represent food waste. A very unusual 

artifact, a long bone from an interior feature, was filled with gypsum. 

Medium Mammals (NISP = 13) 

Animals of this size class include felids and canids. Since both groups have been 
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identified in the assemblage, and because most remains are very fragmentary, it is not 

clear which is represented here. However, some elements are more canid-like, including 

a complete caudal vertebra from a pit structure. Five elements are burned. The majority 

of specimens are ribs. Since ribs have neither the highest food value, nor the greatest 

potential for bone artifacts, their presence suggests that whole animals were brought to 

and processed at the site. 

Medium-Small Mammals (NISP = 15) 

More carnivores may be included in this group. However, they would be either 

young animals, or belong to different, smaller species. Large jackrabbits, such as Lepiis 

alleni. also fit the size criterion of this class. Since jackrabbits represent 30.7 percent of 

all faunal remains, they may well form the majority of this group as well. Out of five 

specimens from pit structure fill, only one is burned, and is identified as a possible 

muskrat. Ondrata zibethiciis (muskrat) is a riparian prey species with a high nutritional 

value, due to its fat meat. Since bones from most regions of the body are represented, 

the animals were probably brought to the site and processed whole. 

Small Mammals (NISP = 1,007) 

Both rabbits and squirrels belong to this size class, and both have been identified 

at Los Pozos. Lagomorphs constitute 50.6 percent of the assemblage, small mammals 25 

percent. Small mammal bones are highly fragmented (Table 3.6) and generally either 

unbumed or calcined (Figure 3.3). They may well represent those osseous elements of 
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lagomorphs that were more exposed during cooking, such as legs. The relationship 

between elements preserved to '4 - Vz of their original size is the reverse from that in 

large mammals. While almost 100 percent of large mammal bones are preserved to more 

than '4, most small mammal bones are fragmented almost beyond recognition (i.e., < V*). 

This may reflect processing practices, such as those described ethnographically by 

Michelsen (1967). Baja California groups would pound cooked small mammal carcasses 

on hard, flat surfaces and would eat the resulting paste, including the bone. Large 

mammal long bone processing for marrow and bone grease would leave larger fragments 

that could also not as easily find their way into the eaten portions. 

Unidentified Sized Mammals 

Of the total NISP of 4.265 only 4.1 percent (NISP = 168) could not be identified 

beyond the class level. This number compares favorably with other Early Agricultural 

sites, such as the Donaldson site (AZ EE:2:30[ASM]) (.5 percent). La Paloma (AZ 

BB:9;12[(ASM]) (8.9 percent), and Split Ridge (AZ EE:2:103[ASM]) (58.3 percent) 

(Szuter and Bayham 1995:Table 4.1). 

Nonidentifiable Vertebrates 

Only 2.1 percent (NISP = 79) of the Los Pozos assemblage could not be identified 

beyond the level of vertebrate. Some other Early Agricultural sites along the Santa Cruz 

River show somewhat lower counts: Santa Cruz Bend (.09 percent). Stone Pipe (.05 

percent; includes Early Ceramic period component) (Thiel 1996). However, Wetlands' 
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counts (3.3 percent) are higher, probably due to a recovery damage from a hard 

excavation matrix. Outside of the Tucson Basin, Coffee Camp (James 1993) on the Santa 

Cruz Flats produced a more similar percentage of nonidentifiable remains (1.7 percent). 

Within this rather small range of variation, Los Pozos again compares favorably. 

For a summary of faunal taxa and frequencies see Table 3.5. 

Taxonomic Richness 

When the effects of sample size can be excluded, the number of animal species 

and taxa groups present in an assemblage is an important indicator of the relationship 

between the environmental resource potential and the fauna actually exploited. Following 

Grayson (1984). Figure 3.4 compares the number of taxa groups, such as birds, rodents, 

and so on, with site NISP at five Early Agricultural period sites. Four of these sites lie 

in close proximity along the Santa Cruz River, and presumably shared most environments 

and animal habitats, as well as approximate travel times to more distant resources. 

However, the sites do not group together [r^ = .19: p = .45]. Figure 3.5 shows that sample 

size is not responsible for a higher number of species recovered (r*= .12; p =.012). Table 

3.7 lists faunal richness index for seven Early Agricultural sites, calculated by dividing 

the number of distinct species by NISP. When plotted graphically, it is again evident that 

faunal richness is not dependent on sample size (r^= .3; p = .096). Figure 3.5 clearly 

shows that sites do not group by environment, nor do sites with larger samples 
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Table 3.7. Faunal diversity ratios for selected Early Agricultural sites in southern Arizona. 

Site Name or Number 
Number of 
Species NISP Diversity Ratio 

Coffee Camp (AA;6:19)* 13 4103 .003 

Donaldson (EE:2:30)** 11 1058 .01 

Los Pozos (AA; 12:91) 29 4265 .007 

Santa Cruz Bend (AA; 12:746)* 22 4861 .004 

Stone Pipe (BB: 13:425)* 10 1398 .007 

Ventana Cave (Z;12:5). Level 4 ** 15 604 .025 

Ventana Cave. Level 5 ** 13 295 .044 

Wetlands (AA;12:90) 16 1049 .015 

* From Thiel (1996). 
** From Szuter and Bayham (1995). 



consistently also have higher species diversity. Both Los Pozos and Santa Cruz Bend are 

at the high end of species diversity and produced large samples. In the case of Coffee 

Camp, the low number of species fi-om a large assemblage may be explained by the site's 

procurement focus which centered on lagomorphs and artiodactyls almost exclusively 

(James 1993). A similar explanation may apply to Ventana Cave, Levels 4 and 5. 

Compared with Los Pozos and Santa Cruz Bend, cave strata dated to the Early 

Agricultural period produced small samples and few taxa. Bayham (1982) suggests that 

while the cave was frequented often in earlier times, it was used as a specialized and 

temporary camp for logistical task groups during the Early Agricultural. The higher 

number of species, compared to small sample sites at lower elevations, may result from 

upland taxonomic diversity, but also from better preservation, and thus better 

identifiability. in a protected cave environment. While the Wetlands. Stone Pipe, and 

Donaldson sites are located in areas with access to various habitats and rich faunal 

resources (see the discussion Faunal Resource Potentials During the Early Agricultural 

Period), their faunal diversity is low by comparison. Since the first two sites lie in the 

same general environment as Los Pozos, their smaller NISP may be responsible for the 

diversity ratios. Thiel (1996) suggests that length of occupation and the presence and 

number of agricultural fields also affect diversity ratios. Wetlands' radiocarbon dates span 

about 500 years or more (Freeman [editor] 1997). Being the earliest site among the Early 

Agricultural sites along Interstate-10, Wetlands faunal remains may not be as well 
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preserved as those at other sites. In addition, the clayey matrix in many Wetlands 

features may have increased recovery damage to the animal bone, thereby decreasing 

identifiability (Waters, personal communication 1996). In summary, differences in 

diversity ratios from sites with essentially the same faunal resources may indicate site-

specific uses of faunal resources. 

Body Part Representation 

Since probably few remains are the result of carnivore activity, and because the 

depositional environment favors preservation, element patterns likely reflect human 

behaviors. Amphibian elements do occur in feature contexts. However, they probably 

represent few individuals. Over 80 percent of Bufo sp. remains were found in a single 

feature, and none of the elements occurs twice. Reptiles are represented mostly by pieces 

of carapace. The identified bird elements cover most regions of the body, and thus 

probably represent originally complete individuals at the site. Rodents are generally 

identified from leg bones, but most other body parts are present as well. Whole animals 

may have been processed and consumed, as was done ethnographically (e.g., Russell 

1908). The fact that leg and foot elements of small mammals were burned supports this 

interpretation. Since fishes are represented by head elements as well as vertebral ones, 

they were probably brought to the site whole. Carnivores were, at least occasionally, also 

transported to the site whole, as ribs and vertebral elements are present. Artiodactyl/large 
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mammal and lagomorph/small mammal element patterns are discussed below. 

Artiodactyl Body Part Representation 

Figure 3.6 displays the expected and observed artiodactyl MNE. The comparison 

indicates that artiodactyl/large mammal rear foot and leg elements are more frequent than 

expected, while most vertebrae and maxillary/mandibular elements are less frequent. With 

the exception of lumbar, sacral, and caudal vertebrae, however, all regions of the body 

are represented by bone elements, including low-utility elements (sensu Binford 1978), 

such as axis vertebrae. This suggests that whole animals were transported to the site. 

Although anatomically highly identifiable elements, vertebrae may have been reduced 

beyond identifiability if they were smashed for the rendering of bone grease, as is 

common among the Nunamiut (Binford 1978). Small pieces of vertebrae may well be 

included in large mammal remains. The high proportion of hind leg/foot elements may 

indicate that a human preference existed for meaty hindquaners. Some artiodactyls may 

have been butchered in the field to separate hind legs from the carcasses for transport. 

The slight overrepresentation of innominate elements may indicate that hind legs were not 

always separated from the pelvis, but that the innominate was also brought back, since 

they are high-utility elements (sensu Binford 1978). In addition to meat, hind leg bones 

also contain large medullary cavities. Elements, such as femurs and metapodials, can be 

cracked and the marrow extracted. If bone grease is to be rendered, the same elements 
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can be boiled, and the fat scooped off the top of the simmering liquid (Leechman 

1951:355), but the bone is first smashed into smaller pieces. Binford (1978:153-157; 

especially 154) observed that Nunamiut marrow cracking and bone grease processing are 

sequential processes, which saves articular ends as an intermediate step. Processing for 

bone grease leaves both shafts and articular ends highly fragmented and less identifiable. 

The majority of artiodactyl/large mammal elements at Los Pozos are long bone shaft 

fragments (39 percent) and indeterminate elements (16 percent). 

To a lesser degree, the same findings as above hold true for artiodactyl/large 

mammal front legs. However, it is largely the upper, or proximal, portion that is 

overrepresented, rather than the whole leg. The overrepresentation of scapulae may be 

explained by their natural association with soft muscle mass, and/or by their non-food 

value (discussed below). 

While antler/hom (included in "cranial") is present, maxillary/mandibular, and 

skull elements in particular, are underrepresented. Teeth are also rare. This suggests that 

antler found at the site was either collected shed antler, or was cut at the kill or 

butchering site away from Los Pozos. The underrepresentation of maxillary/mandibular 

elements may indicate that bone grease processing was indeed practiced. The seasonal 

loss of body fat in ungulates proceeds from top to bottom (i.e., the metapodials hold body 

fat the longest, and are therefore the most often processed elements in bone grease 

rendering) (Speth 1983). However, in contrast to other areas higher up in the body, the 
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mandible stores fat after depletion has moved further down. Both Speth (1983) and 

Binford (1978) indicate that mandibles are good candidates for bone grease processing, 

a practice that would fragment them and make them less identifiable. 

Lagomorph Body Part Representation 

Whole lagomorphs and small mammals were probably brought back more 

frequently than whole large game, due to lower transport costs and greater local 

abundance. Elements from all areas of the skeleton are present, and front legs and 

vertebral pieces feature much more prominently than in artiodactyls. 

Nutritional Value of Elements 

Meat Weight 

Opinions on how best to estimate meat weight for archaeological assemblages 

differ widely, and even estimates for extant species vary by author, area, and the amount 

of precision or detail. However, reports of animal weight for modem lagomorphs and 

artiodactyls provide an initial impression of the value of certain game species. 

Lagomorphs provide comparatively little meat. Most Sylvilagus sp. weigh under 

2 '/2 lbs (1.140 gm). Hoffmeister (1986) reports weights for Lepus sp. as between 4-13 

lbs. Vorhies & Taylor's (1933:508) data on Lepus alleni list males at 8.2 lbs average 

(3,719 g), females at 8.0 lbs average (3,629 gm). These data imply an inferred weight of 

i 
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Lepus califomicus as between 4-8 lbs. Dressing results in a significant decrease of net 

meat weight/yield. Additional processing could reduce the amount of meat further. White 

(1953:398) estimates "useable meat" for lagomorphs as follows: black-tailed jackrabbit 

= 3 lbs (1.35 kg); cottontail = 1.75 lbs (.79 kg). 

Reports are more extensive for artiodactyls. The Arizona Game and Fish 

Department reports weights for most artiodactyls in its annual studies. However, since 

most data are hunting records, and because most hunts are buck-only, doe weights are 

underreported. For both species of deer, early 1950s buck weights at elevations below 

5.000 ft are as follows (Knipe 1952:3): 

1950: 108.0 lbs average 167 record weight 
1951: 112.4 lbs average 148 record weight 

Averaged again, deer bucks weigh 110.2 lbs. record weight is 157.5 lbs. Knipe (1952:4) 

also reported mule deer below 4,000 ft by area as: 

Tucson Mountains 112.7 lbs average 
Tortolita Mountains 129.0 lbs average 

with a combined average of 120.85 pounds (see also Table C.2). The same source also 

reports a weight for pronghom antelope bucks (59.0 pounds). Hoffmeister's (1986:544) 

mule deer buck weights are higher: 

Yuma County 142.8 lbs average 
Yavapai County 169.0 lbs average 

for a combined average of 155.9 lbs. Female mule deer average 107.8 lbs. Male zmd 

female weight averages combined compute to 125.3 lbs. The smaller white-tailed deer 
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of the Chiricahua Mountains are reported as: 

Bucks: 83.5 lbs average 
Does: 67.3 lbs average (Hoffmeister 1986:544), 

with a combined average of 75.4 lbs. Without adjustments for sexual dimorphism, state 

of health, or environments. White's (1953) estimates of 200 lbs live weights for bighorn, 

white-tailed, and mule deer, appear inflated compared to Game and Fish data. 

Processing, including dressing, has a significant effect on perceived meat weight. 

For instance, a 169 lbs mule deer decreases to 132 lbs dressed (Hoffmeister 1986:545). 

This is a reduction of 37 lbs, or 22 percent. Estimating a conservative average difference 

of about 20 percent after dressing, other average whole weights for mule deer decrease 

to: 

WHOLE: 110.2 lbs DRESSED: : 88.16 lbs DIFFERENCE: 22.04 lbs 
157.5 lbs 126.0 lbs 31.5 lbs 
120.85 lbs 96.68 lbs 24.17 lbs 
142.8 lbs 114.24 lbs 28.56 lbs 
107.8 lbs 86.24 lbs 21.56 lbs 

Average: 127.83 lbs Average: 102.26 lbs Average: 25.5 lbs 

Thus, modem dressing methods decrease meat weight per kill in mule deer by about 20-

30 pounds, and can provide a general guideline for discussion. White (1953:397) also 

estimates percentage of usable meat and pounds of usable meat. For all artiodactyl species 

considered here, he regards only 50 percent of their weight to be usable meat. Thus, 

mule deer, white-tailed deer, and bighorn sheep provide about 100 lbs (45 kg) each of 

"useable meat." antelope about 55 lbs (24.75 kg). In contrast to much higher live weight 

JL 
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estimates. White's estimate of usable meat is consistent with modem dressed weights (see 

above). Using White's figures, with an annual kill of 12-15 deer, artiodactyl meat weight 

would have amounted to 540-675 kg per Papago family group. 

However, prehistoric dressing methods may not be identical to modem in-field 

butchering. Examples of different approaches to game-dressing/consumption can be found 

in ethnographic accounts. Hunter-gatherer data indicate that many parts of game animals 

that are discarded by modem sport hunters are eaten/used by native peoples. For 

example, a sport hunter will not save and consume most inner organs, while they are 

taken by subsistence hunters, often considered a delicacy, and eaten on the spot. A 

sizeable deer rack may have social significance today as well as in prehistory, but 

subsistence hunters may also consider the liver a prestige item, possibly related to the fact 

that this organ is highly nutritious (e.g., Lee 1976). Other examples of differences in the 

use of animal resources include the use of artiodactyl brains for tanning (Szuter 

1989:332), long bones for marrow/bone grease and for bone implements, and of tendons 

for lashings. 

Nutrition 

As Speth (1983) pointed out, the meat portion of prehistoric diets cannot be 

analyzed just as bulk that filled the stomach. When much of the diet consists of 

carbohydrates, meat intake becomes nutritionally cmcial. Two main components of meat 

make it almost indispensable: protein and fat. These nutrients are found in various game 
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body parts, in varying proportions, depending on species and season, and they are subject 

to sexual dimorphism and other factors. Thus, a discussion of meat nutrition must 

consider the following: 

Calories 

Estimates of the amount of calories available to a prehistoric population are by 

definition tentative. Many important variables, such as taphonomic and site formation 

processes, influence the nature of the assemblage and bias the relationship between the 

archaeofauna and the living population it ultimately came from. Modem animal counts 

cannot be taken to correspond directly to prehistoric numbers, but they provide a starting 

point for discussion. 

Wetterstrom (1979:76) estimates artiodactyl weights that generally correspond with 

those recorded for modem kills in the Greater Tucson Basin, including those for 

pronghom (27.2 kg/60 lb). Caloric values for various food and game species are 

estimated as follows (Wetterstrom 1979:76-84): mule deer and pronghom—1,460 cal/kg 

(3,218.7 cal/lb); jackrabbits and cottontails—1,350 cal/kg (2,976 cal/lb). Based on human 

energy requirements, and adjusted to a normal population profile, a human population of 

100 people would require an estimated 73 million calories (73,000 kcal) annually, 200 

people would need 146 million (146,(XX) kcal), and 300 people would require 219 million 

calories (219,CKX) kcal) (Wetterstrom 1979:107). The historic Papago annual kill of 12-15 

deer at about 45 kg each would provide 78,840-98,550 kcal to a single family group. 
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Protein 

As with calories, daily protein requirements vary with consumer age and 

circumstances. For instance, human infants have the highest requirements (1.18 gm/kg 

body weight/day), and adult females (.40 gm/kg body weight/day) must add significant 

proportions of protein to their diet during pregnancy (6.5 gm) and lactation (13.0 gm) 

(Wetterstrom l979;Table 30). Expressed in total grams, an infant would require about 

12 grams/day, an adult female about 30 gm/day, and an adult male about 37 gm/day 

(Wing and Brown 1979:26). Rowley-Conwy (1983:309) calculated the protein yield of 

venison (red and roe deer) as 20 gm/100 gm meat; the only Mesolithic food higher in 

protein was beef at 23 grams. On the other hand, beans {Phaseolus vulgaris) deliver 22.1 

gm of protein per 100 gm of edible portion (Wetterstrom 1979:118). Amaranth (16.6 gm) 

and Chenopods (12.0 gm) also provide significant amounts of protein, in addition to other 

amino acids. Speth (1983:154) points out the importance of dietary protein and discusses 

the "protein-sparing effects" of carbohydrates and fat. Carbohydrates have the greatest 

effect on protein-sparing action. Thus, a diet balanced in protein and carbohydrates is 

desirable. Changes that bring about that balance have significant effects on faunal 

exploitation: "a long-term increase in the availabiUty of carbohydrate, owing, for example, 

to the introduction of a cultivated plant species, may alter the importance of animal food 

and may lead to permanent changes in the animal species hunter-gatherers kill and the 

body pans they select during butchering and processing" (Speth 1983:159). 
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Fat 

Fat also has a "protein-sparing effect." It is a source of essential fatty acids, a 

vehicle for such soluble vitamins as A, D, E, and K, and is important in the development 

and functioning of cell membranes. And it delivers more than twice as much energy 

(cal/gm) as protein and carbohydrates. Jochim's (1981:81-83) "fat hypothesis" states that 

ethnographically people do not search for animals that are high in protein, but for fat 

ones. It just so happens that many high-fat foods are also rich in protein. Speth 

(1983:144) states: "I have assumed that the fat levels in an animal were of more than 

incidental importance to the hunter." In fact, a diet high in lean meat is not desirable. 

Lean winter meat can produce a condition known as "rabbit starvation" (Speth 1983:150). 

It results from the high rise in metabolic rate following the ingestion of protein (30 

percent rise, as opposed to 4 percent for fat, and 6 percent for carbohydrates). Aware 

of the effect, traditional hunters may abandon animals that are too lean, even if the 

hunters are starving (Speth and Spielman 1983). Thus, procurement and processing 

decisions may often relate to lack of fat. 

Eating unusually large quantities of lean meat, such as rabbit, to meet caloric 

needs and to maintain a positive protein balance is one solution to the winter shortage 

problem. The fat content of ungulate meat varies by sex, body part, and season. For 

instance. Table 2 in Speth and Spielman (1983:10-11) indicates that both antelope and 

mule deer are fattest in the summer. However, late winter/spring fat is higher in female 
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mule deer than in males. Antelope loin is the fattest part of the animal in summer, but 

very lean in the fail. An alternative approach to gorging on lean meat is a switch to 

species that are higher in fat, even in winter, such as beaver or migratory waterfowl. 

White (1953:398) states that the percentage of usable meat is much higher in certain 

aquatic species than in artiodactyls and lagomorphs. Seventy percent of beaver, muskrat. 

and mallard meat is considered usable, compared to 50 percent in deer, bighorn, antelope, 

and rabbits. Processing options provide another solution to winter resource stress and to 

essential fatty acid deficiency. The supply of storable fats can be augmented, for 

example, by rendering bone grease, a labor-intensive process that may be detectable 

archaeologically. 

Finally, plant food alternatives can provide the needed carbohydrate reserves. 

Such plant foods as maize contain much higher proportions of linoleic acid, an essential 

fatty acid, than lean meat. Forgoing hunting in the fall, cultivation, even limited amounts 

among hunter-gatherers, can build up storable carbohydrates. Some kind of storage 

technology would be an archaeological correlate. 

Non-food Value of Elements 

According to Binford's (1978) work on the Nunamiut, artiodactyl elements can be 

divided into low and high utility elements. Those of low utility are defleshed and left at 

the in-field butchering site, while high utility elements are brought back to the base camp 
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or the residential site. 

At Los Pozos, low utility elements, such as adas and axis vertebrae, humeri, ulnae, 

radii, tibiae, and foot bones are frequent. Aside from marrow extraction and bone grease 

rendering, in addition to unidentifiability due to fragmentation, the non-food value of 

certain elements may explain their presence at Los Pozos. Bone artifacts are well 

represented at Los Pozos (N = 120) (see Chapter 5). The vast majority (89 percent) were 

fashioned from artiodactyl/large mammal bones. Awls (N = 51) occur with the greatest 

frequency. Femur heads (N = 16) represent an unusual bone artifact and, although 

attached to a high utility element, are often not separated from the femoral shafts during 

non-commercial butchering (for archaeological, ethnographic, and modem examples of 

non-separation see Speth 1983:176-177 and Figures 47-49; Binford's 1981 discussion on 

skeletal disarticulation, pp. 42-44 and Table 3.01; modern commercial beef butchering 

does separate the femur head for particular round cuts, but not for all meat cuts, see Levie 

1963:199-200). Thus, although natural "riders" of meat-bearing and desirable fore- and 

hindquarters, lower limb bones also may have been brought back to the site for non-food 

utilitarian reasons. 
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CHAPTER 4 

NATURAL AND CULTURAL TAPHONOMIC PROCESSES 

Taphonomic processes at archaeological sites can be divided into natural and 

cultural factors. Both occur simultaneously with a site's occupation, as well as post-

depositionally. Natural processes include the modification of an archaeological assemblage 

by animals and by environmental processes. Cultural processes refer to site formation 

resulting from human activities. In order to isolate human effects on an archaeological 

assemblage and on the structure of a site, it is first necessary to control for natural 

taphonomic processes and their effects. In the following discussion, taphonomic processes 

specific to the site of Los Pozos, its faunal assemblage, and its floodplain environment 

are examined. 

Natural Taphonomic Processes 

Fluvial Effects 

Betancourt and Turner (1990) trace the recent history of the Santa Cruz River, 

whose floodplain represents the most immediate environment of Los Pozos and other 

Early Agricultural period sites. A deeply entrenched arroyo today, the Santa Cruz River 

was a shallow, reliable source of water as late as the turn of the century. Early Spanish 

travelers of the 1690s found a flowing river, and Pima rancherias subsisting on crops and 
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the gathering of wild plants and animals. The mid-1800s saw orchards, abundant grass, 

and cottonwoods and willows along the river. By the 1870s, well-drilling still found large 

quantities of groundwater close to the surface. An 1889 description of the Santa Cruz 

River Valley holds that "mesquites are scattered along the washes from the mountains 

down into the valleys, where they reach their largest size and are thick enough to shade 

nearly half the ground" (Bailey 1913:58). Today, mesquite forests are much restricted, 

and oaks have disappeared from most slopes along the valleys. Perhaps the most drastic 

change was brought about in the late 1880s by headcuts excavated by farmers to catch 

the alluvium underflow. A severe draught in the early 1890s compounded this change, so 

that the Santa Cruz was forming so low that water extraction from the river bed was 

difficult. The dropping water table made the swampy cienegas along the river suitable for 

development, and the 1877 riparian water rights gave irrigation water the highest rank. 

This brief summary of the historic Santa Cruz (see Freeman et al. 1996) illustrates three 

points relevant to the examination of Los Pozos and the I-10 sites' faunal assemblages and 

site structure. Given a stable environment for the past 6,000-8,000 years, the abundance 

of surface and near-surface water in and along the historic Santa Cruz suggests that the 

river, even when flow was intermittent, was a reliable source of water prehistorically. 

Secondly, human intervention in the river's namral behavior had significant consequences. 

Thirdly, floodwater, and overbank flooding in particular, affected sedimentation in 

settlement areas in the floodplain. 
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Archaeological testing west of the Santa Cruz River suggests that irrigation was 

practiced during the prehistoric Hohokam period, and evidence from the Santa Cruz Bend 

site indicates that irrigation canals may have been constructed much earlier. As Szuter 

(1989:25 ff.) pointed out, human modification of the environment did not begin in the 

historic period, but much earlier. Modem clearing for road and other construction and 

agriculture was preceded by prehistoric field clearing, which had comparable effects on 

a smaller, but relevant scale. Although Betancourt and Turner (1990) argue that the Santa 

Cruz River was intermittent in several reaches. Hendrickson and Minckley (1984".Figure 

3) state that the Santa Cruz River was "formerly" perennial. Sizeable prehistoric 

floodplain settlements with a dependence on plant harvests had a significant impact on 

soils, flora, and fauna, downscaled but similar to those described above. 

"Abrasion and fluvial transponability of bones are the major attributes 

taphonomists examine in fluvial depositional environments" (Lyman 1994:410). Land 

clearing for agricultural pursuits, the collection of building material, and fuel procurement 

may have removed some of the barriers to floodwater between sites under discussion and 

the river. Some effects of flooding are evident at Los Pozos, which lies 402-804 m east 

of the present channel of the Santa Cruz River (Gregory 1997b). Holocene overbank 

deposits, about 2 m in thickness, have covered and preserved the site below the plowzone 

(see the section Control of the Depositional Contexts in the Sample). Prehistoric flooding 

in the site area is indicated, but appears to have been relatively minor. Gregory (1997b) 
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found that although the majority of intramural pits were filled in during the use of the pit 

structure, several pits (N = 7-9) were still open at the time of abandonment. Waterlain 

deposits covering, or alternating with cultural fill suggest that structures were flooded 

occasionally. However, 

"Waterlain deposits observed in the pits and structures themselves. . .all consist 
of small sands, silts, and clays, and all exhibit tiny alternating laminae of these 
materials. These deposits suggest relatively slow and intermittent deposition rather 
than emplacement by single or multiple large flood events and inundations." 
(Gregory l997b:Chapter 2) 

This finding corresponds to Behrensmeyer's (1990) study of fluvial sedimentation, which 

found that slow sedimentation rates are indicated by sediments with fine textures like the 

ones at Los Pozos. 

Data from the faunal remains also indicate that fluvial transport is not a major 

modifier of the faunal assemblage. Bones of smaller taxa are not absent. On the contrary, 

they are abundant, and constitute the majority of faunal remains. The high numbers of 

small fragments from bones of larger taxa also show that the selective action of fluvial 

transport by element size and weight did not apply. Due to the absence of the prehistoric 

extramural surface, we cannot determine formation processes that acted on the site's 

outdoor use space. However, the slow rate of natural deposition in intramural contexts, 

and the absence of size/weight-sorting of faunal specimens in the deposits suggests that 

extramural space also was not subjected to large flood events. Thus, the 

dispersal/accumulation of faunal remains in the contexts available for excavation is 
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assumed to be the "taphonomically time-averaged" (Behrensmeyer and Hook 1992:75-76) 

result of human behavior. 

Experimental research cited in Lyman (1994:193) shows that bones exhibit more 

breakage from fluvial transport when large sediment grades are involved. Sediments at 

Los Pozos are generally fme-grained sands, silts, and clays that would not cause heavy 

breakage or fragmentation, but only minor abrasion. Although some fluvial action is 

indicated, abrasion and erosion are not the most common form (11.6 percent) of surface 

alteration on animal bone at Los Pozos. Thus, fluvial bone modification appears to have 

had a minor impact on the natural taphonomy of the faunal assemblage at Los Pozos. 

Trampling 

Although bone in pit structure fill is relatively protected from trampling, much of 

the upper fill at Los Pozos represents secondary refuse deposits, whose contents may have 

been exposed to trampling by site occupants before deposition. However, deep scratches 

(Lyman 1994:297) and multiple fine parallel striae, characteristic of trampled bone, 

particularly on sandy substrates (Behrensmeyer et al. 1986), are absent. 

Carnivore and Predatory Bird Damage 

Carnivore gnawing occurred on 180 specimens (4.5 percent) and three specimens 

appeared to have been digested, probably by carnivores. Thus, carnivore damage is not 
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a major contributor to the assemblage's natural taphonomy. Although raptors are present 

in the assemblage, no raptor or owl damage to bone was recorded, and it is assumed that 

these birds did not contribute discemibly to the assemblage, nor to its destruction. 

Di^erential Preservation 

One clearly destructive agent to the faunal assemblage at Los Pozos was large, 

clear crystals that adhered to bone surfaces, or invaded bones and pried them apart. About 

7 percent of the total assemblage was so affected. Without chemical analysis, it is not 

clear what substance the crystals precipitated from. Thirty percent of the assemblage also 

showed calcium carbonate encrustation. Since Los Pozos, as well as the other I-10 sites, 

lie in a caliche-rich environment, calcium carbonate may have leached to the prehistoric 

substrate. It is possible that the crystals represent salt that also leached down. A stone 

pipe artifact at the Stone Pipe site clearly contained salt crystals. Although its adherence 

often makes bone less identifiable, calcium carbonate encrustations can serve to indicate 

the chronological integrity of an assemblage. Noting differences in faunal preservation 

from Middle and Late Archaic and later sites in the Phoenix Basin, Bayham (1986:321) 

observed that the presence of calcium carbonate "reinforces the antiquity of the 

assemblage," since calcium carbonate concretions "are not found on bone dating to the 

Hohokam period." 

Aside from destruction by leaching agents in the deposits, faunal remains have 
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inherent differential probabilities of preservation according to species and element. For 

some researchers, specimen size appears to be the main factor governing preservation 

(e.g., Lyman 1994; Behrensmeyer 1981; Retallack 1988), but it is unclear whether small 

or large bones have a greater chance of survival. The consistent use of Vi-in mesh 

screens at Los Pozos recovered fish bones and a multitude of small animal remains, and 

because no appreciable small remains were found in flotation heavy fractions, recovery 

success ranked quite high. Since more bones of small animals than of large animals are 

recovered from Early Agricultural period and later sites, it is unlikely that smaller species 

were not preserved proportionately at Los Pozos. The frequency of animals identified to 

size class may be another indicator of comparability with other assemblages. At Santa 

Cruz Bend, 70 percent are identified to size class, at Los Pozos it is 37 percent. About 

63 percent of the assemblage were identified to the genus level, compared to about 30 

percent at Santa Cruz Bend. 

Lyman (1994; Lyman et al. 1992) found that bone density greatly influences 

preservation, and that when both size and density are considered, small, dense bones have 

a higher chance of survival. At Los Pozos, 5 percent of the specimens in the assemblage 

are complete skeletal elements. Not surprisingly, these are mostly foot bones of both large 

and small mammals (cf. Lyman 1994:Table 7.6 for pronghom and deer bone densities). 

Klein (1989:374-375) notes that skeletal elements from smaller taxa "are more 

likely to retain their integrity during butchering and food preparation or during kicking 
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and trampling across the surface of repeatedly occupied sites." Taphonomic effects of 

human behavior will be discussed below. 

Cultural Taphonomic Processes 

Fragmentation 

At Los Pozos, almost half of all cases show a 1:1 ratio of pre-refitting fragments 

to NISP. For the majority of other remains, the number of fragments ranges between one 

and four. This holds for most taxa and across most elements. There are two exceptions: 

(a) antler and turtle/tortoise carapaces, whose friable structure is more subject to natural 

destructive processes and to recovery damage; and (b) large and small mammal fragment 

counts, and large mammal long bones in particular. The latter suggests that marrow 

extraction and probably also bone grease rendering took place, since "the presence of 

extremely small bone fragments in large quantities might be interpreted as indicative of 

bone grease production" (Vehik 1977:172-173). The large number of fragments of small 

mammals may also be explained by human processing. Ethnographic accounts describe 

various practices of grinding or smashing whole small mammals on flat surfaces, such as 

metates, before consumption (e.g., Russell 1908:80-83). 

Two approaches to the assessment of fragmentation are taken here. The first one 

focuses on particular skeletal elements, the second describes specimen completeness, or 

"non-fragmentation" sensu Klein and Cruz-Uribe (1984). The latter approach is also used 
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as a comparative tool in the discussion of inter-site variability. 

Lyman (1994:102) notes that ratios of NISP : MNE "are useful for measuring the 

degree of fragmentation of different skeletal elements." Table 4.1 indicates that ribs, 

femurs, metapodials, and second phalanges are the most fragmented artiodactyl elements. 

This element pattern suggests that, in terms of foot and leg bones, marrow extraction and 

bone grease rendering may indeed have been practiced. According to Binford (e.g., 1978: 

Tables 1.4 and 1.5). ribs are high utility elements, but are not processed for marrow or 

bone grease in the same fashion as long bones. However, they "may be pounded up for 

bone juice, or alternatively broken and sucked at the ends of the break for the juice and 

small amounts of'blood marrow' contained inside." (Binford 1978:152). Boiling in stews 

is another method of preparation, and also involves fragmentation of the bone (Binford 

1978: 152). Stews appear to be a common cooking method of animal foods not just in 

Arctic living conditions, but in the ethnographic record of lower latitudes as well (e.g., 

Castetter and Bell 1942; Leechman 1951; Wandsnider 1997). 

Concerning lagomorph and small mammal bone fragmentation, it is important to 

note that (a) body part representation indicates that whole animals were brought to the 

site, and (b) ethnographic reports describe methods of preparation involving little or no 

butchering and dismemberment, but high potentials for fragmentation (e.g., Leechman 

1951:355; McGee 1898:197). Table 3.6 shows that lagomorph bones experienced 

proportionately less fragmentation, as measured by percentage in the < Va range, than 



Table 4.1. Ratio of NISP to MNE for artiodactyl elements at Los Pozos (AZ 
AA:I2:91 [ASM]). 

Element NISP MNE NISP : MNE 

Temporal 1 1 .5 

Occipital 2 2 1 

Maxilla 1 I 1 

Mandible I I 1 

Maxillary Molar I I I 

Mandibular Incisor 5 5 1 

Premolar 1 1 1 

Molar 2 I 

Axis I 1 1 

(Other) Cervical 2 2 I 

Thoracic 6 5 1.2 

Scapula 9 9 1 

Ribs 20 7 2.86 

Humerus 9 8 1.13 

Radius 3 2 1.5 

Ulna 3 1 

Scaphoid 1 •) .5 

Cuneiform 1 I 1 

Uncifonn 1 1 1 

Metacarpal II 1 1 1 

V 1 1 1 

ii-rv I 1 1 

Innominate T I 

Ilium I 2 .5 

Pubis 1 1 1 



Table 4.1. Continued. 

Element NISP MNE NISP : MNE 

Acetabulum 3 1 3 

Femur 24 8 3 

Patella 3 3 I 

Tibia 11 5 2.2 

Lateral Malleolus 2 2 1 

Astragalus 4 3 1.3 

Calcaneus 6 3 2 

Navicular 1 1 1 

Metatarsal III-IV 31 27 1.15 

1st or 2nd Phalanx, rear 1 1 1 

Metapodial III-IV, fontr/rear 16 7 2.29 

Sesamoid front/rear 6 5 1.2 

1st Phalanx, front/rear 13 12 1.08 

2nd Phalanx, front/rear 11 11 2.75 

3rd Phalanx. front.rear 3 3 1 

TOTAL 212 153 
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artiodactyls. However, almost all small mammal remains are fragmented to < 14. This may 

indicate that ethnographically reported processing methods (e.g., Castetter and Bell 1942; 

Castetter and Underbill 1935; Michelsen 1967; Russell 1908) were used at Los Pozos. 

Burning 

The vast majority (77 percent) of faunal remains at Los Pozos are unbumed. Table 

4.2 shows that over half of the specimens in each taxon are unbumed, regardless of taxon 

NISP. Among taxa with small NISPs, all fish and all amphibians are unbumed, as are 

most birds (98.2 percent) and rodents (90 percent). Carnivores show the lowest frequency 

of unbumed elements of all taxonomic groups. Fragments of nonidentifiable animals are 

the least burned. If we assume that decreasing fragment size generally causes decreasing 

identifiability, the high frequency of unbumed nonidentifiable specimens may relate to 

fragmentation. 

The degree of burning of fauna! remains at Los Pozos was recorded in nine 

categories that are largely based on the color of the bone, ranging from most bumed to 

unbumed. Gilchrist and Mytum (1986) found that higher temperatures and prolonged heat 

exposure produce bone colors ranging from brown to black to gray to white. Based on 

their work, the various degrees of buming of the Los Pozos faunal assemblage are 

assumed to be caused by differences in the degree of heat employed in food preparation 

and disposal and by the bones' varying degrees of intentional or accidental exposure to 

i 

J 
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Table 4.2. Burning frequencies (NISP) by taxonomic group at Los Pozos (AZ AA:I2:9I [ASM] 
(percentage in parentheses). 

Degree of Burning •• 

Total 
Taxon I 11 10 2 3 9 99 4 NISP 

Fishes 8 
(100) 

8 

Amphibians 61 
(100) 

61 

Reptiles 1 
(1.60) 

3 
(5.0) 

3 
(5.0) 

2 
(3.3) 

52 
(85.2) 

61 

Birds (incl. unidentified) 1 
(1.8) 

54 
(98.2) 

55 

Rodents (incl. 
unidentified) 

2 
(3.0) 

1 
(1.5) 

3 
(4.4) 

1 
(1.5) 

61 
(90.0) 

68 

Lagomorphs 33 
(1.6) 

11 
(.5) 

13 
(.6) 

70 
(3.4) 

106 
(5.2) 

197 
(9.7) 

2 
(.1) 

1601 
(79.0) 

1061 

Carnivores 1 
(5.0) 

3 (15.0) 3 (15.0) 3 
(15.0) 

10 
(50.0) 

20 

.Aniodactyls 3 
(1.1) 

1 

(.8) 
9 
(3.4) 

15 
(6.0) 

28 
(10.7) 

11 
(4.2) 

t 

(.8) 
192 
(73.3) 

262 

Small tVIammals 54 
(5.4) 

9 
(4.0) 

28 
(2.8) 

39 
(3.9) 

50 
(5.0) 

60 
(6.0) 

766 
06.0) 

1007« 

Large Mammals 25 
(6.2) 

3 
(.7) 

11 
(2.7) 

43 
(10.6) 

55 
(13.5) 

28 
(7.0) 

3 
(.7) 

238 
(59.0) 

406 

Unidentified, Sized 
Mammals 

2 
(5.4) 

2 
(5.4) 

5 
(13.5) 

1 
(2.7) 

27 
(73.0) 

37 

Unidentified Mammals 3 
(1.8) 

1 
(.6) 

4 
(2.4) 

10 
(6.0) 

5 
(3.0) 

4 
(2.4) 

1 
(.6) 

140 
(83.3) 

168 

Nonidentifiable Animals 1 
(1.3) 

1 
(1.3) 

77 
(97.4) 

79 

Total NISP 120 
(3.0) 

26 
(.6) 

67 
(1.6) 

189 
(4.4) 

256 
(6.0) 

310 
(7.3) 

26 
(.6) 

3287 
(77.1) 

4.265 

* One specimen of the size-class small mammal was classified as 6 = brown/calcinated. 
•* Coding Key see Appendix A; 1 = calcined (white or grey); 11 = blue/gray; 10 = charred/calcined; 2 = 
charred (black): 3 = partially burned (brown);9 = light brown; 99 = indeterminate burning; 4 = unburned 



152 

the heat. Although burning can occur by accident and also postdepositionally, differences 

in the degree of burning of bone may have implications for human processing, 

preparation, and disposal behaviors. 

Calcination of bone implies either exposure to high temperatures and /or exposure 

over a long time period (Cairns and Ciolek-Torello l996:Chapter 8). This type of 

treatment produces a white- or gray-colored bone, or a blue/gray color with lower heat 

or shorter exposure. Bone that is charred, or carbonized, was exposed to an open flame, 

or to hot embers. Body parts that have little soft tissue covering the bone are likely to 

show this kind of coloration when exposed to or very near an open fire. For example, 

charring during roasting is confined to the exposed ends of the bone not covered by flesh, 

and leads to partial blackening (Wing and Brown 1979; 109). Bone may show intermediate 

stages of burning. For instance, if bone is charred and calcined, different portions of it 

may have been exposed to different degrees, so that one portion was merely charred, 

another was burned more severely, or for longer periods of time. A bone that is partly 

sticking out of the heat source may show one calcined and one charred end. Toward the 

unbumed end of the continuum, specimens may straddle the gap between being charred 

and unbumed (Stiner et al. 1995:226 classify bones with this type of burning as "slightly 

burned" or "localized and < half carbonized"). 

These categories parallel those used by Stiner et al. (1995) and of "many 

archaeologists' informal typologies of such damage" (Stiner et al. 1995:226). 
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Theoretically, unbumed bone was not exposed to any heat source. However, experiments 

by Waters (1995) demonstrate that cooked bone does not necessarily show signs of this 

treatment, depending on exposure and/or surrounding medium. While whole rodent 

cooking in an open fire can produce charred remains, boiling in water does not alter a 

bone's color noticeably. Analogous to Wing and Brown (1979), Waters (1995) also found 

that in roasting/broiling preparations the lower extremities of small mammals will cook 

fastest, due to the small amount of surrounding, and thus protective, tissue, to the point 

of dropping off the body, and into the heat source (see Table 4.3). There, they may 

become calcined to various degrees. In small mammals, such elements are of low food 

utility to begin with, so that their potential loss during cooking is not a major one 

nutritionally. Nor do these elements have a high non-food value. 

Bones in the main portion of the animal body, or at the center of meat-bearing 

cuts, will not be directly exposed to the heat source, and thus will usually not carbonize 

completely. Based on experimental research and on comparisons with archaeofaunal 

assemblages from F*ueblo Grande, Waters (1995) found that the bum colors "brown." and 

"light brown" in particular, best describe their color. The same phenomenon is termed 

"thermal discoloration," as opposed to such categories as "charred" and "calcined," for 

faunal assemblages from Burnt Mesa examined by Trierweiler (1990:106-107). Such 

bones were probably intentionally cooked, either by roasting or by broiling the meat that 

encased them, but probably not by boiling. Roasting and broiling can be accomplished 
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Table 43. Burning frequencies (NTSP) by selected skeletal elements for lagomorphs at Los Pozos (AZ 
AA: 12:91 [ASM]) (percentage in parentheses). 

Degree of Burning * 

Total 
Element 1 1110 2 3 9 99 4 NISP 

Cranial 1 I 44 
(96.0) 

46 

Maxilla I 5 32 
(84.2) 

38 

Mandible 1 3 5 67 
(88.2) 

76 

Vertebrae I 1 1 2 4 14 243 
(91.4) 

266 

Ribs 2 4 18 145 
(86.0) 

169 

Pectoral 3 1 6 7 16 82 
(71.3) 

115 

Upper Front Leg 2 3 6 14 110 
(81.5) 

135 

Lower Front Leg 8 2 18 
(8.0) 

17 
(7.6) 

32 1 
(14.2) 

147 
(65.3) 

225 

Front Foot 1 1 2 4 

Pelvis 2 1 3 7 24 1 
(14.8) 

124 
(77.0) 

162 

Upper Hind Leg 4 1 4 12 
(4.1) 

21 
(7.2) 

20 
(7.0) 

228 
(79.0) 

290 

Lower Hind Leg 9 5 5 15 
(4.0) 

30 
(8.0) 

41 1 
(11.0) 

276 
(72.2) 

382 

Hind Foot 2 3 5 

Long Bone Shaft 
Fragment 

1 1 13 15 

Total NISP 30 
(1.5) 

8 
(.4) 

14 
(.7) 

65 
(3.4) 

101 
(5.2) 

191 3 
(10.0) (.1) 

1516 
(79.0) 

I93C 

* Coding Key see Appendi.x A: 1 = calcined (white or grey); 11 = blue/gray; 10 = charred/calcined; 2 = 
charred (black); 3 = partially burned (brown);9 = light brown; 99 = indeterminate burning; 4 = unburned 
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in several ways, including pit-cooking in hot sand or ashes. Experimental research by 

Stiner et al. (1995:23-231) found that bones buried up to 5 cm beneath the heat source 

showed bum colors and mineralogy indistinguishable from bones in direct contact with 

fire. Bones buried in any amount of sediment will not calcine, but will carbonize partially 

or completely. Examinations of bum colors resulting from partial charring include 

yellow/brown and brown/grey. Thus, shades of brown on bone may be produced by 

intentional heat treatments, such as pit roasting, and by accidental presence of bone in the 

same environment. 

Since at this point it is not possible to control for the effects of freshness of the 

bone, the amount of enclosing meat, bone density, and animal species and nutritional 

status, we must ask what other processes or circumstances may result in brown colors of 

heat-affected bone. As discussed in the section on taphonomy, different types of non-

cultural modifications of bone are few at Los Pozos. and staining from roots, or from 

cultural pigments, is clearly distinguishable from burning damage. Although the effects 

of leached agricultural chemicals on bone color cannot be assessed, natural coloring 

agents, such as organic acids, are largely absent in the Santa Cruz River floodplain 

environment. If natural agents were responsible for the brown coloration of bone, we 

would expect to find higher frequencies of this color (brown = 6 percent; light brown = 

7.3 percent) since the general sedimentary conditions are homogeneous across the site. 

While weathering "might partly mask patterns of bone recrystallization caused by fire" 
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(Stiner et al. 1995:231), the low frequency of weathered bone at Los Pozos would indicate 

that prolonged exposure of bone to the elements was rare, and that timely cleaning and 

disposal behaviors did not leave bone exposed for long or very often. Fossilized bone is 

also rare at Los Pozos and was found only in the form of personal ornaments (fossilized 

turtle shell pendant) and in clearly noneconomic depositional contexts (fossilized 

gastropod and horse tooth in a possible ritual arrangement in Feature 819, see Gregory 

1997:Chapter 2). In addition, Stiner et al. (1995:226) emphasize that "burning damage on 

bone normally extends deep into the cortex, and distinguishes burning damage from 

common types of superficial mineral staining." Due to the fragmentary nature of burned 

specimens, bone interiors could be consistently inspected to ascertain that color changes 

were indeed the result of heat exposure. Household accidents aside, the low amount of 

heat, and/or the short duration of exposure responsible for brown bone color would 

probably not be present in catastrophic fires, including the accidental burning of a pit 

structure. Thus, in most cases, bone that is thermally discolored to a shade of brown is 

assumed to have been intentionally exposed to heat. 

Wandsnider (1997:Table 5) presents an overview of ethnographic meat cooking 

techniques and their correlation with the type of meat to be prepared. Although I disagree 

with Wandsnider on her classification of ungulate heads as having a low fat content 

(brains and mandibles are high in fat, even during the "lean" season: see, for instance, 

Binford 1978: Stiner 1994), her data indicate a general preference for either roasting on 
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coals or boiling of carcasses, and portions thereof, that have a low fat content 

(Wandsnider considers bear meat an example of high fat content meat). By analogy, for 

species that were also recovered and probably consumed at Los Pozos, such as deer, 

antelope, rabbits, and rodents, boiling and coal or pit roasting would have been the most 

common methods of meat preparation. Of these methods, boiling would leave very few 

to no traces on the bone (Waters 1995). Thus, bone classified as "unbumed" may well 

have been boiled. Pit roasting will discolor the bone to various degrees, but will not 

produce charred remains, since meat portions, or whole animals, are usually protected by 

some wrapping during pit roasting (Wandsnider 1997). The results of these latter methods 

separate discolored bones from charred remains. Therefore, in the absence of evidence for 

catastrophic burning at the site level at Los Pozos (individual burned pit structures will 

be discussed in Chapter 5), recorded degrees of burning on faunal bone are interpreted 

as a result of human behaviors, including food preparation and waste disposal. 

Differences in the degree of burning for lagomorphs and artiodactyls, plus small 

and large mammals, indicate that different taxa and species were prepared in different 

fashions. Table 4.4 shows that the intensity or duration of exposure to heat was different 

for economic taxa. Although the majority of remains for both taxonomic groups falls into 

the "unbumed" category, the NISP in the categories "brown" and "light brown" is 

reversed for the taxa. Following the "unbumed" count, "light brown" is the next highest 

count for lagomorphs of all species, "brown" the next for all artiodactyls. If the above 
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Table 4.4. Burning frequencies (NISP) by lagomorph and artiodactyl species at Los Pozos (AZ AA:12:9I 
[ASM]) (percentage in parentheses). 

Degree of Burning * 

Species/Taxon 1 11 10 2 3 9 99 4 
Total 
NISP 

Leporidae 11 
(100) 

11 

Cottontail 13 
(2.4) 

3 
(.6) 

1 
(.2) 

13 
(2.4) 

24 
(4.5) 

44 
(8.3) 

1 
(.2) 

433 
(81.4) 

532 

Jackrabbit 16 
(1.5) 

6 
(.5) 

9 
(.8) 

39 
(3.6) 

43 
(4.0) 

101 
(9.5) 

852 
(80.0) 

1066 

Antelope Jackrabbit 4 
(5.6) 

9 
(6.7) 

12 
(9.0) 

1 
(.7) 

108 
(80.6) 

134 

Black-tailed Jackrabbit 4 
(1.4) 

2 
(.7) 

3 
(1.0) 

14 
(4.8) 

30 
(10.3) 

40 
(14.0) 

197 
(33.4) 

290 

Total Laeomorohs 33 
(1.6) 

11 
(.5) 

13 
(.6) 

70 
(3.40) 

106 
(5.2) 

197 
(9.7) 

2 
(1) 

1601 
(79.0) 

1061 

Aniodactyls 3 
(1.5) 

2 
(I.O) 

5 
(2.5) 

15 
(7.4) 

19 
(9.4) 

9 
(4.5) 

2 
(1.0) 

147 
(73.0) 

202 

Deer 6 
(15.8) 

I 
(2.6) 

31 
(81.6) 

38 

Mule Deer 1 
(100) 

I 

Pronghom 1 
(20.0) 

1 
(20.0) 

3 
(60.0) 

5 

Bighorn 4 
(25) 

2 
(12) 

10 
(63) 

16 

Total Artiodacivls 3 
(1.1) 

2 
(.8) 

9 
(3.4) 

15 
(6.0) 

28 
(10.7) 

11 
(4.2) 

2 
(.8) 

192 
(73.3) 

262 

Total NISP 36 
(1.6) 

13 
(.9) 

22 
(.9) 

85 
(3.7) 

134 
(5.8) 

208 
(9.0) 

4 
(.2) 

1793 
(78.1) 

2.295 

* Coding Key see Appendix A: 1 = calcined (white or grey); 11 = blue/gray; 10 = charred/calcined; 2 = 
charred (black); 3 = partially burned (brown);9 = light brown; 99 = indeterminate burning; 4 = unburned 
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assumptions about bone color and human behavior are correct, artiodactyls bone was 

exposed to more heat, or for longer duration than lagomorph bone. This pattern 

corresponds with Wandsnider's (1997:20) finding that meat in large packages is more 

often pit roasted, while smaller packages are more likely to be quick roasted/broiled. 

Small animals, particularly if eaten whole, do not need to be cooked as long as larger 

meat packages, and ethnographic accounts of Seri (cited in Szuter 1989) feasting on raw 

rabbit meat indicate perhaps that standards for the degree of cooking of meat may not 

have been the same prehistorically as they are today. 

Comparing the degree of burning by skeletal element for lagomorphs/small 

mammals and artiodactyIs/large mammals, a much wider range of lagomorph elements 

are burned (Tables 4.5 and 4.3). Although both taxa exhibit most evidence of burning in 

the hind legs, lagomorphs also show burning of the vertebral column and the pectoral 

girdle. The main difference is found in the forelimbs. While the lower front legs of 

lagomorphs are "charred" or "partially buraed," artiodactyl lower front legs are mostly 

classified as "unbumed." However, artiodactyl hind legs do show some incidence of 

burning. This pattern may be explained by human food preparation and its effects on 

faunal bone. While lagomorphs may have been roasted whole, artiodactyls were (a) 

cooked in specific portions, and (b) meat may have been removed from the bone for 

cooking; thus, bone would show no signs of burning. This interpretation is supported by 

the burning data for large and small mammals. Tables 4.6 and 4.7 indicate that long bone 

J 
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Table 4^. Burning frequencies (NISP) by selected skeletal elements for artiodactyl at Los Pozos (AZ 
AA:12:9I [ASM]) (percentage in parentheses). 

Degree of Burning • 
Total 

Element 1 11 10 2 3 9 99 4 NISP 
Occipital I I 2 

Temporal 2 2 
Maxilla 1 1 

Axis I 1 
Cervical Vertebrae I I 2 
Thoracic Vertebrae 2 2 2 6 
Ribs 11 11 21 25 

(84.0) 

Costal Cartilage 6 6 
Scapula 2 2 113 9 
Humerus I 8 9 
Radius 2 I 3 
Ulna 3 3 
Carpals 4 4 

Metacarpals 3 3 

Innominate 2 2 
Ilium I 1 
Acetabulum II 13 
Pubis 1 

Femur 2 3 1 1 17 24 
(71.0) 

Patella 3 3 
Tibia 1 4 6 11 
Tarsals 3 1 9 13 
Metatarsals 1 3 1 5 3 18 31 

(58.1) 

lst/2nd Phalanx, rear I 1 
Metapodial III-V. f/r 2 2 4 9 18 

Sesamoid, f/r 6 6 

1st Phalanx, f/r 1 1 11 13 
2nd Phalanx, f/r 1111 
3rd Phalanx, f/r 3 3 
Long Bone Shaft 1 3 2 6 
Fragments 
Total NISP 2 2 9 15 26 9 2 157 222 

(.9) (.9) (4.0) (6.8) (12.0) (4.0) (.9) |71.0) 
• Coding Key see .Appendix .-K: 1 = calcined (white or grey); 11 = blue/gray; 10 = charred/calcined; 2 = 
charred (black); 3 = partially burned (brown);9 = light brown; 99 = indeterminate burning; 4 = unburncd 
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Table 4.6. Burning frequencies (NISP) by skeletal element for small mammals at Los Pozos (AZ 
AA:I2;9l [ASM]) (percentage in parentheses). 

Degree of Burning * 

Element I 11 10 2 3 9 99 4 
Total 
NISP 

Cranial 18 18 

Vertabrae 2 2 4 

Ribs 4 4 

Long Bone Shaft 44 28 59 35 49 1 9 617 842 
Fragment (5.2) (3.3) (7.0) (4.2) (6.0) (LO) (73.2) 

Indet. Element 10 4 1 125 140 
(89.2) 

Total NISP 54 28 59 39 51 2 9 766 1007 
(5.4) (2.8) (6.0) (4.0) (5.0) (.2) (.9) (76.1) 

* Coding Key see Appendix A: 1 = calcined (white or grey); 11 = blue/gray; 10 = charred/calcined; 2 = 
charred (black): 3 = partially burned (brown);9 = light brown: 99 = indeterminate burning: 4 = unbumed 
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Table 4.7. Burning frequencies (NISP) by skeletal element for large mammals at Los Pozos (AZ 
AA:I2:9I [ASM]) (percentage in parentheses). 

Degree of Burning * 
Total 

Element I 11 10 2 3 9 99 4 NISP 

Temporal 1 1 

Mandible I I 

Vertebrae 1 1 

Ribs 4 4 

Tibia 1 1 

Long Bone Shaft 23 3 11 38 49 26 2 187 339 
Fragments (68.0) (.9) (3.2) (11.2) (14_5) (7.7) (.6) (55.2) 

Indet. Element 2 5 6 2 43 58 
(74.1) 

Total NISP 25 3 11 43 55 28 3 283 406 
(6.2) (.7) (2.7) (10.6) (13 J) (7.0) (.7) (68.0) 

* Coding Key see Appendix A: I = calcined (white or grey); 11 = blue/gray; 10 = charredycalcined; 2 = 
charred (black): 3 = partially burned (brown);9 = light brown: 99 = indeterminate burning: 4 = unbumed 
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shaft fragments are more frequently burned for large mammals. This may be the result 

of two processes. If the assumption of the practice of marrow extraction and bone grease 

rendering are correct, burned artiodactyl long bone fragments may represent refuse from 

these processes after they came in contact with fire or another heat source. Secondly, the 

essential absence of small mammal shaft fragments in the "light brown" category supports 

Waters' (1995) findings that small animal long bones become burned easily when roasting 

the animal. 

Body Part Representation and In Situ Attrition 

Figures 4.1 and 4.2 show that essentially all regions of the body of lagomorphs 

were recovered, and that rabbits and hares were thus brought back to the site whole, while 

artiodactyls may have been butchered in the field. A quantitative assessment of anatomical 

part transport using MNE has been used by Stiner (1991, 1992, 1994). Following Stiner's 

(1994:237) approach, the MNE in this study "is derived from the most common portion 

of each skeletal element and represents the sum of right and left sides for elements that 

naturally occur in pairs." However, two deviations from Stiner's approach were 

implemented here. Artiodactyl carpals, tarsals, and teeth were included in the present 

analysis, for two reasons. Since comparisons in later chapters will include analyses of 

faunal assemblages that included all elements, artiodactyl carpals, tarsals, and teeth are 

also included here. Secondly, while teeth can inflate head counts under conditions of 

j 
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Figure 4.2. Skeletal drawing of a generalized lagomorph showing skeletal elements recovered at Los 
Pozos (AZ AA; 12:91 [ASM]). 



seriously differential preservation, taphonomic conditions and depositional contexts at Los 

Pozos are such that, aside from the effects of bone density, artiodactyl cranial elements 

had a good chance of survival when brought to the site. The homogeneous sedimentary 

conditions and the recovery of fragile skeletal elements (e.g., fish) from Los Pozos 

underscore the good preservational state of the assemblage (see also the discussion of 

Taphonomy). A third difference from Stiner's (1994) approach lies in the exclusion of the 

pelvis from the axial skeleton, for two reasons. As can be seen in Table 4.8. of the axial 

skeleton only ribs and thoracic vertebrae were recovered. Vertebrae anatomically close 

to the innominates are absent, thus separating the pelvis and hind limbs from the rest of 

the body. Assuming similar preservation across the site, and without evidence of 

significant effects of nonhuman scavengers, the absence of lumbar, sacral, and caudal 

vertebrae may suggest that either these elements were highly fragmented and thus not 

identifiable, or they were brought to the site only infrequently or not at all. Secondly, the 

presence of intact femur heads that were intentionally separated from the femoral neck 

indicate that care was taken to cleanly separate femurs from the pelvic unit. In terms of 

butchering practices, this pattern conceptualizes the pelvis as a separate skeletal unit. 

Comparing head and dentition MNEs, Table 4.8 shows that tooth counts probably 

did not inflate head counts. Low counts for antler support a transport pattern in which 

artiodactyl heads were not a focus, although the ratio of observed : expected MNE for the 

axis vertebra indicates that neck parts were brought to Los Pozos. Upper front limbs 
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Element Expected MNE Observed MNE 
Observed/Expected 

MNE 

Head 

Frontal 

Temporal 

Occipital 

Maxilla (w/o Premaxilla) (1/2) 

Vlandible (1/2) 

Dentition 

Maxillary Premolar 

Maxillary Molar 

Mandibular Incisor 

Mandibular Canine 

Mandibular Premolar 

Mandibular Molar 

Neck 

Axial 

Axis 

Other Cervical Vertebra 

Thoracic Vertebra 

Lumbar Vertebra 

Sacral Vertebra 

Caudal Vertebra 

Ribs 

Upper Front Limb 

Scapula 

Humerus 

Lower Front Limb 

Radius 

Ulna 

Scaphoid 

Cuneiform 

Unciform 

Metacarpal II 

Metacarpal V 

Metacarpal III-IV 

1 

2 

1 

2 

2 

6 

6 

6 

2 

6 

6 

1 

5 

13 

6 

1 

7 

26 

2 
1 

0 

2 

2 

1 

1 

0 

1 

5 

0 

1 

1 

1 

2 

5 

0 

0 

0 
7 

9 

8 

-I 

1 
1 

0 

1 

9 

.5 

.5 

0 

.16 

.83 

0 

.16 

.16 

1 

.4 

.38 

0 

0 

0 

.27 

.45 

.5 

I 

.5 

.5 

.5 

.5 

.5 
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Table 4.8. Continued. 

Element Expected MNE Observed MNE 
Observed/Expected 

MNE 

Pelvis 

Innominate 

Ilium 

Pubis 

Acetabulum 

Upper Hind Limb 

Femur 

Patella 

Lower Hind Limb 

Tibia 

Lateral Malleolus 

Astragalus 

Calcaneus 

Navicular 

Metatarsal III-IV 

1st or 2nd Phalanx, rear 

Front/Hind Limb 

Metapodial III-IV. front/rear 

Feet 

Sesamoid front/rear 

1st Phalanx front/rear 

2nd Phalanx front/rear 

3rd Phalanx front/rear 

Total 

12 

4 

4 

4 

265 

2 

2 

1 

1 

8 

3 

5 

2 

3 

3 

1 

27 

6 

12  

1 1  

3 

154 

.3 

.5 

4 

1.5 

2.5 

1 

1.5 

1.5 

.5 

13.5 

.5 

1.75 

.5 

13 

2.75 

.75 

0 

* Division ot" anatomical regions after Stiner (1994:240-242). 



169 

(humeri and scapulae) are present at greater frequencies than expected. The comparison 

of expected and observed carpals shows that their inclusion in the analysis probably did 

not distort limb counts. Figure 3.6 demonstrates that, although tarsals have higher 

frequencies than expected, their presence may not be a distortion. Femora and metatarsals, 

and perhaps also indeterminate metapodials, indicate that hind limbs were indeed a 

transport focus. Bones of the feet were recovered at higher than expected frequencies. 

These elements may represent " non-nutritious riders on more substantial food-bearing 

elements" (Stiner 1994:238), or they may have been intended for later use as artifacts, 

such as deer rattles (Szuter 1989). However, their presence in secondary fill and in 

extramural pits suggests that they were indeed riders. 

The transport emphasis on limbs, and on hind limbs in particular, can perhaps be 

explained through nutritional aspects, in combination with data on long bone 

fragmentation. Stiner (1994:227) quotes Speth (1987:20): 

"body parts that are least susceptible to fat depletion are systematically selected 
while other parts are abandoned at the kill. Fat mobilization in ungulates proceeds 
in a relatively fixed sequence, beginning with the back fat, then proceeding to the 
deposits in the body cavity, and culminating with the marrow fat ... . Thus, the 
particular body parts that are selected should change in a systematic manner over 
the course of the period of stress,. . . Marrow fat in the lower limbs (and possibly 
also the mandible) is the last deposit to be depleted, and in a severely stressed 
animal may be the only remaining portion of the carcass retaining sufficient fat 
to be worth eating." 

If fat was a major nutritional concern for Los Pozos' occupants, selection for and transport 

of limbs, and of lower limbs in particular, would have provided access to body parts 
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whose processing produces the needed nutrient. The high fragmentation rate of long bone 

shafts suggests that bone grease may have been rendered from medullary cavities after 

marrow extraction, and indeterminate fragments may well represent remains of trabecular 

bone, crushed for the same purpose. 

Although much research on the production of bone grease focuses on cold climate, 

or even Arctic environments, ungulates, and peoples (e.g., Binford 1978; Leechman 1951: 

Speth 1983; Steward 1977; Vehik 1977), ethnographic records of the Papago indicate that 

the custom of rendering ungulate fat was also practiced in southern Arizona. However, 

since desert deer may be more physically stressed in the summer than during fall and 

winter, supplies of fat were produced in the winter, not before (Castetter and Underbill 

1935:40). Desert ungulates also have less need to store body fat than their Arctic cousins, 

so that bone grease rendering may not have been as important to prehistoric Southwestern 

populations as it is to modem inhabitants of cold regions. 

An important difference between Early Agricultural period and not only extant 

cold climate peoples, but also later prehistoric and historically described Southwestern 

economies, is the absence of preserved containers. However, particularly with respect to 

stone boiling and fat extraction from animal bone, pre- or aceramic peoples found a 

number of solutions. The use of pits for stone boiling in Midwestern Archaic contexts 

(Emerson and McElrath 1983:233) and of wooden boxes used in the processing of 

eulachon oil on the Northwest Coast (Stewart 1977:150-153), attest to the inventiveness 
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and competence of peoples without ceramics to accomplish many a task that later 

probably involved ceramic vessels. 
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CHAPTERS 

THE DISPOSAL OF FAUNAL REMAINS: DEPOSITIONAL CONTEXTS AND 

INTRA-SITE VARIABILITY AT LOS POZOS 

Depositional Contexts 

Depositional contexts at Los Pozos fall into three major categories: pit structures, 

their interior features, and extramural features. As Gregory (1997:Chapter 2) pointed out. 

pit structures at Los Pozos are not true pithouses, but rather houses-in-pits (see also 

Mabry 1997:6-12), since the structures' wails were not those of the pit, but rather those 

of the wood and brush superstructure. Breaks in the regular spacing of postholes along 

the perimeter of the pit may represent entry ways: no evidence for roof entries was found. 

Few pit structures without evidence for wall postholes, or with irregularly spaced holes 

were recorded. Similar su\ictures were found at the nearby Cienega phase sites of Santa 

Cruz Bend and Stone Pipe (Mabry 1996). Floors are unprepared, and were compacted 

simply by walking on them. The clay contents of the natural stratigraphy probably 

contributed to the compaction. Eight cases of superposition fall into two patterns. In most 

instances, a later feature will overlap to various degrees with an earlier one (Features 324 

+ 355: 327 + 328: 813 + 425) (see Figures 1.2 and 5.1). In two cases, a later structure 

almost completely covers a smaller, earlier one (Features 337, 867, and 354). Structures 

with postholes around the interior pits may represent cases in which earlier, smaller 

structures were completely razed and larger structures built above their former location 
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(Gregory l997b:Chapter 2). 

Thirty-three of the pit structures (79 percent) contained interior pits, three of the 

structures contained two. Intramural pits are generally flat-bottomed with a "weak bimodal 

distribution" of volumes, and the largest "are some of the largest Early Agricultural period 

intramural pits yet documented" (Gregory 1997b:Chapter 2). In terms of deposition. 

intramural pits can be divided into two categories: pits that remained open at the time of 

abandonment, and pits that were intentionally filled in during the time of use of the 

overlying pit structure. Some pits contain waterlain deposits interlaced with cultural 

deposits, indicating their repeated use. Homogeneous deposits of cultural refuse without 

any visible breaks indicate filling in quick succession. In these cases, the same is true of 

the overlying pit structures. Pits that were intentionally filled in during the use-life of the 

pit sUTJCture are filled to about the level of the floor. Their fill is different from that of 

the structure. Depressions that formed at the top of the pit fill were used as hearths in 

several cases (Features 352.01, 355.10, 815.05, 820.01, 989.01). The intention of filling 

the pit. rather than an effort at remodeling, is demonstrated by the fact that 

"Several of the filled-in pits exhibit humped-up deposits or features, such as large, 
discrete ash lenses within the fill . . . The shape of these deposits suggests 
individual loads dumped into the features during the filling process and provide 
evidence that the filling was not intended to produce a refreshed, flat pit floor . 
. (Gregory 1997b:Chapter 2) 

Evidence of remodeling also exists. Several pits were replaced by new pits, which then 

intrude into the first one (e.g.. Feature 864). 

Pestholes may have had another function in addition to the anchoring of wooden 
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posts for superstructures. Twelve pestholes contained artifacts, including artiodactyl femur 

heads. The presence of uncommon items, such as beads, projectile points, and shell 

artifacts in pestholes suggests that their placement held a ritual meaning (Wocherl and 

Waters 1997). 

An additional use of intramural space can be gleaned from artifacts that occurred 

in roof/wall fall. Burned bone artifacts, and awls in particular, were found in seven burned 

structures (Features 379, 389, 407, 417, 819, 825, 836, 861). Their burned state suggests 

that they may have been stored in walls and ceilings. 

Extramural features can be divided into several functional categories. Of the 32 

features, 26 are pits, two may be wells, and three are inhumations. The latter were found 

in pits that intruded into existing pits with different functions. This burial custom is not 

at all uncommon in the Cienega phase, and also occurs at the Santa Cruz Bend and 

Wetlands sites near Los Pozos (cf. Freeman et al. 1997; Mabry 1997). The 26 extramural 

pits are classified by size (> or < 1.5 m) and function (roasting pits, wells). While many 

contain a relatively homogeneous fill of sandy/silty/clayey matrix with charcoal flecks, 

their contents are distinguished by variability in densities of artifacts, fire-cracked rocks, 

ash, charcoal chunks, animal bone, macrobotanical remains, and large stones that may 

have served as uivets. In some, the interior stratigraphy indicates that food preparation 

activities took place there. 

The above architectural and extramural features provide the depositional contexts 

for the disposal of animal bone at Los Pozos, and are discussed in terms of Schiffer's 
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(1972) refuse types. For summaries of the distribution of faunal remains in feature types 

and depositional contexts see Tables 5.1 and 5.2. 

Primary Refuse 

Extramural Pits 

In the absence of intact extramural activity surfaces and middens, exterior pits 

provide the best evidence of outdoor activities, many of which may relate to indoor 

activities, such as cooking and consumption, in a preparatory fashion. This expectation 

corresponds to the assumption that extramural pits may be one of the few depositional 

contexts that contain primary refuse. The fact that exterior features did not produce any 

examples of weathered bone may indicate that general site rubbish was rarely dumped 

into extramural features, and that at least the sampled pits were indeed actively used 

during Los Pozos' occupation. Table 5.3 indicates that the original expectation—that, due 

to the preserving effect of roasting/parching, roasting pits are the best candidates to 

provide faunal subsistence data—is not bome out. At least in terms of quantity, roasting 

pits (Features 357, 421) are not the most productive. Size also does not seem to predict 

quantity, since Feature 346, a small pit, contains by far the highest number of specimens. 

Figure 5.2 shows that while extramural pits themselves concentrate in the central portion 

of Locus B2, excavated and sampled pits lie in all portions of the site. 
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Table 5.1. Summary of depositional comexis and feature types containing faunal remains at Los Pozos 
(AZ AA:I2;9I [ASM|(N = number excavated or sampled)*. 

Context or Feature Type 

Number of Contexts or 
Feature Types Containing 

Faunal Remains 
% Context or 
Feature Type 

Pit Structures (N=42) 

Fill only 

Roor only 

Fill and Roor 

Intramural Pits only (not including postholes) 

Total 

Intramural Pits (N=71; not including postholes) 

Postholes (N=758) 

18 

3 

5 

13 

39 

39 

20 

52.0 

62.0 

31.0 

93.0 

55.0 

2.6 

E.xtramural Features (N=32) 

Intrusive Extramural Features (N=12) 

11 

3 

34.0 

25.0 

Total Contexts and Feature Types 

Total Contexts and Feature Types. Not Including 
Postholes 

109 

89 

Summary of features containing faunal remains. 

Feature Summaries N CZ- N 

Total Number of Features Excavated or Sampled, including postholes 903 

Total Number of Features Containing Faunal Remains . including postholes 109 

Total Number of Features Excavated or Sampled, Not Including Postholes 145 

Total Number of Features Containing Faunal Remains. Not Including Postholes 89 

12.0 

61.4 



Table 5.2. Percentage of depositional contexts and feature types containing faunal remains 
at Los Pozos (AZ AA;13:9I [ASM]) (N = number excavated or sampled). 

Context or Feature Type 

Number of Contexts or 
Feature Types 

Containing Faunal 
Remains % Context or 

Feature Type 

Pit Structures (N=42)* 

Undifferentiated Fill 

Roof/wall Fall 

Near-floor Fill 

RootVwall Fall 5 cm above Floor 

Undifferentiated Fill in Sealed 
Structures 

Floor 

Total 

Intramural Pits (N=71. not including 
pestholes) 

Small Pits (<I.5m) 

Large Pics (>l.5m) 

Bell-shaped Pits 

"Hearths" 

Total 

22 

1 

2 

2 

1 

8 

36 

20 

12 

6 

1 

39 

52.4 

2.4 

4.8 

4.8 

2.4 

19.0 

28.1 

17.0 

8.4 

1.4 

Postholes (N=758) 20 2.6 

Extramural Features (N=32) 

Small Pits 

Large Pits 

Bell-shaped Pits 

Roasting Pits 

Wells 

18.8 

3.1 

3.1 

6.2 

Total 

* Contexts are not mutually exclusive. 



Table 5>3. Number of faunal 
specimens (NISP) in 
extramural features at 
Los Pozos (AZ 
AA:12:9I (ASM). 

Feature Feature Type NISP 

329 small pit 83 

330 small pit 53 

346 small pit 145 

357 roasting pit 4 

373 well 5 

400 small pit 28 

408 bell-shaped pit 3 

411 small pit 28 

421'* roasting pit 71 

426* small pit 7 

433* large pit 38 

Total 465 

* Intrusive Features. 
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No trash pits were identified. Other types of extramural pits can be divided into 

five categories: bell-shaped pits, large pits, small pits, roasting pits, and wells. Only one 

bell-shaped pit (Feature 408) was found extramurally. The lagomorph elements (teeth, 

scapula) contained in it do not indicate a particular function. If meat was stored in bell-

shaped pits at all, it would probably have been dried. Given the belled shape, and 

similarities to the stratigraphy of intramural pits. Feature 408 may represent an intramural 

feature, whose overlying pit structure was removed by the plowzone (Gregory 

1997b:Appendix B). This feature interpretation lends more credence to a potential storage 

function. A similar scenario may apply to Feature 411. This small pit contained two 

oxidized patches that strongly resemble other intramural hearths. If the plowzone removed 

the overlying pit structure, it likely also removed the very top of Feature 411. Thus, the 

pit may represent an intramural feature that served a cooking function. The single large 

pit (Feature 433) produced mainly lagomorph legs, all unbumed. Other faunal remains are 

from desert tortoise, unbumed, but encrusted with calcium carbonate, four unbumed 

artiodactyl elements, and the axis vertebra of a carnivore. This bone was burned, as well 

as encrusted, indicating its possible prehistoric cultural modification. Small pits (N = 6) 

also contained a number of different species, although the variation is not as great as for 

intramural pits. Birds are represented in two pits, including hawk and possible duck 

fragments. Rodents are very rare. Most remains are lagomorphs, jackrabbits in particular. 

They are generally unbumed, and some pits contain enough different elements to suggest 

that whole animals were processed. Artiodactyls are also well represented. As with 
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intramural pits, those features that contain a variety of species also produce unusual 

remains. For instance, in addition to lagomorph remains, Feamre 330 contained quail 

remains, bones of two possible carnivores, and 20 artiodactyl bones. Two of these were 

stained red, as were two lagomorph bones, and the scapula of a large-medium mammal, 

another possible camivore. One of the stained artiodactyl bones may be worked. In 

contrast to Feature 346, this pit contained no ochre. 

Among the special use pits are roasting pits. Only two pits were classified as such 

(Features 357. 421). and only one produced the expected correlate of burned faunal 

remains. Feature 421 contained mainly lagomorph leg elements, almost all burned "light 

brown." According to Wandsnider's (1997:20) criteria for pit roasting, these remains may 

be the result of processing "in bulk," and could represent an instance of preparing the 

products of a rabbit drive. Abundant fire-cracked rock (N = 238) attests to the function 

of the feature. The pit also contained an unbumed fragment of bobcat leg, perhaps a 

remain from a scavenger. Although it contained abundant fire-cracked rock, the other 

roasting pit (Feature 357) produced only three artiodactyl bones, highly fragmented, but 

unbumed. Wells are another type of special use pit. One well (Feature 373) contained 

some charred faunal remains, suggesting that household waste found its way into the well. 

While indications of heat processing were found in most extramural pits, not all 

of them contained animal bone. Feature 311, for instance, contained ash, charcoal, and 

fire-cracked rock, but no faunal elements. Evidence for heat processing falls into five 

categories, at least two of which should occur in combination; ash, charcoal, fire-cracked 
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rock, pit oxidation; sand may represent another signature of pit cooking. Wandsnider 

(1997) describes ethnographic meat preparation by placing the piece in hot sand at the 

bottom of a pit and covering it with another layer. The cook can go off to attend to other 

duties and retum at the end of the day for a ready meal. Bones in meat prepared this way 

will be neither calcined nor charred, but may become browned. The bottom of Feature 

330. a small pit, is covered with 3-4 cm of coarse reddish-brown to yellow sand with 

charcoal flecks and chunks (Figure 5.3). This layer may represent the remains of a 

cooking method involving slow roasting. The extramural pit with the highest NISP (= 

145). Feature 346. also contains indicators of heat processing. Over 150 pieces of fire-

cracked rock, as well as charcoal flecks, were recovered. This artifact density also 

indicates the frequent use of this pit. 

Two extramural pits contained trivets. In Feature 403, three large rocks showed 

in the excavated portion of the pit, and a fourth was visible in profile. Concentrations of 

charcoal flecks and a slight oxidation of the pit bottom indicate heat application. The 

large stones may have supported a basket during stone boiling. Feature 874 (Figure 5.4) 

also produced a trivet. Again, charcoal chunks were more numerous towards the bottom 

of the feature. Oxidation was observed only on the rim of the pit. Neither one of these 

feature contained animal bone, and only few artifacts were found in Feature 874. 

Although there are other extramural features that do not contain faunal remains, the 

absence of animal bone in combination with the trivets suggests that these features may 

have been used to provide heated stones for activities elsewhere that involved either 
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animal or plant foods. The rendering of bone grease is one such activity. 

Artiodactyi elements were found in seven pits (Figure 5.5). No antler, vertebral, 

or pelvic elements were recovered. However, ribs, an ulna fragment, carpals, femurheads, 

metatarsals, phalanges, and teeth suggest that whole animals were probably processed in 

extramural pits. The fact that elements from distant areas of the body are not mixed 

within the same pit may indicate that different anatomical regions were processed in 

different features. It is unclear whether this represents a true functional specialization of 

the pits. In terms of their spatial distribution, only three features are close to each other 

(Features 329. 346. 357). They belong to the cluster of extramural features in the central 

por t ion  o f  the  s i t e  ( see  F igure  5 .5 ) .  

Artifacts Associated With Extramural Features 

FLAKED STONE AND COBBLE HAMMERS. No cobble hanuners were found in 

extramural contexts. If the assumption is correct that cobble hammers were used to smash 

bone for bone grease production, we would also expect to find hammers in extramural 

contexts, where a messy activity is more likely (Murray 1980). However, since the 

original extramural surface was disturbed by the plowzone, objects that were used on that 

surface were removed. Also, other, more opportunistic, objects may have been used to 

smash bone. Table 5.4 shows that flaked stone densities are correlated with animal bone 

(r^ = .517; p = .013). while other bone and artifact relationships are independent. 
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Table 5.4. Pearson's correlation coetTicient matrix and r^ of artifact types in extramural pits at Los Pozos 
(AZAA;12;9l [ASMj. 

Mean Densities Faunal Remains Fire-cracked Rock Flaked Stone Ground Stone 

Faunal Remains .057 .719 .205 

Fire-cracked Rock 057 -.261 .091 

Raked Stone .719 -.261 -.001 

Ground Stone .205 .091 -.001 

Summary of r^ correlation statistic: 

Tested Relationships r P 

Faunal Remains / Fire-cracked Rock .003 .868 

/ Flaked Stone .517 .013 

/ Groundstone .042 .545 

Fire-cracked Rock / Raked Stone .068 .439 

/ Groundstone .008 .790 

Raked Stone / Groundstone .000 .998 
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Concerning associations between potential processing tools and particular taxa groups, the 

correlation in intramural pits (see discussion of intramural features) between debitage and 

lagomorph remains may exist outdoors as well. Two extramural pits contained debitage. 

and both had high lagomorph NISPs. Feature 421, a roasting pit, contained lagomorphs 

almost exclusively. Only one extramural feature contained a projectile point. Feature 408 

is the only exterior bell-shaped pit; it produced the tip of an Axchaic point, and few 

whole-body lagomorph remains. 

GROUND STONE. Twenty-six pieces of ground stone were recovered from 17 

extramural pits. However, only six of these features contained faunal remains. Statistical 

tests for correlation (see Table 5.4) also show that ground stone and faunal remains 

appear to be distributed independently of one another (r^ = .042; p = .545). Specific uses 

relating to faunal processing were not determined. 

FIRE-CRACKED ROCK. Although pits with large numbers of lagomorph remains 

contain the highest rock counts, no overarching correlation could be found (r* = .003; p 

= 868). Feature 373, a well, is the exception. It contains only five animal bones, but 

produced the largest number of fire-cracked rocks. Possibly, the well became 

unproductive and was then used for disposal of cooking stones. 

SHELL. A total of 7 shell artifacts was recovered from five extramural features. Only one 
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feature also contained faunal remains. Although among extramural pits Feature 346 

produced by far the highest number of animal bone (NISP 145), the remains themselves 

are not unusual. The vast majority are unbumed lagomorph bones. 

BONE ARTIFACTS. Seven bone artifacts were recovered from extramural pits (Table 

5.5). Polished, striated fragments (43 percent) made of artiodactyl bone and of unknown 

function occurred in two features (Feature 346: NISP = 1; Feature 400: NISP = 2). 

This type of artifact was also found in intramural features (NISP = 4; 7.5 percent) 

and in pit structure fills (NISP = 2; 3.3 percent) but in much lower frequencies. The 

difference in frequency may be due to sample size. Feature 330 produced an artiodactyl 

femur head. It is complete, stained red, and probably worked. If femur heads indeed have 

some ritual meaning, the presence of a stained example in Feature 330 may set this pit 

apart from other extramural features outside of the central cluster. Spatially, Feature 330 

occupies perhaps a special position as the only extramural pit within an area of tightly 

clustered pit structures. Feature 411 produced two burned bone artifacts (one awl. one 

spatula). In pit structures, bone tools may have been stored in the walls and ceilings, and 

were burned when the structure was burned. Based on its morphology, the case has 

already been made that Feature 411 may represent the intramural pit of a pit structure 



Table 5.5. Bone anifacts in extramural pits at Los Pozos (AZ AA:12:9I [ASM]). 

Featnum Taxon Artifact Burning 
330 Artiodactyla femur head -

346 Artiodactyla polished/striated -

fragment 
400 Large Mammal polished/striated -

fragment 
Artiodactyla awl -

Large Mammal polished/striated -

fragment 
411 Artiodactyla awl 

Artiodactyla spatula -t-

Total 
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removed by the plowzone. The presence of burned bone tools strengthens this 

interpretation. Feature 400 contained three bone artifacts (two polished/striated fragments, 

one awl). This is another possible example of a former intramural pit. The feature is 

slightly belled, has a comparatively large diameter (83 x 90 cm), and contained a uniform 

fill with little animal bone (NISP = 28). However, since neither the bone tools nor the pit 

are burned, their presence cannot be explained by burned roof/wall fall. 

Intramural Pits and Interior Space 

Intramural activities were carried out in three places: on pit structure floors, 

around/in floor pits, and to a lesser extent on walls and ceilings. Although, by modem 

standards, some structures seem too small or taken up with floor pits to have housed 

much activity or people, our concepts of pit structure use may need to be revised. 

Gregory (1997b:Chapter 2) has calculated "effective floor areas" for the Los Pozos pit 

structures and concludes that "two to three individuals could have slept [lying down] in 

even the smallest structures as well as those having the largest open pits." Suggested 

indoor activities include flintknapping, storage of bone tools and other equipment, 

possibly bone tool manufacture, hide-processing, perhaps plant and bone processing with 

grinding equipment, and ritual activities. Evidence for most of these activities is scanty. 

Indoor cooking at the floor level may be indicated by the presence of hearths on floors 

and on top of filled-in pits. Cooking may also have taken place in interior pits. 

Areas with potential primary refuse from such activities are pit structure floors and 

JL 
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intramural pits. In burned structures in particular, intramural features can be assumed to 

have been sealed by structural collapse, so that they represent relatively undisturbed 

deposits. However, as pointed out earUer, they may already have been filled in 

intentionally before the suiicture burned. Thus, pits that were not filled intentionally, and 

that were sealed in some form are the best candidates to contain primary refuse. In 

addition, pits that show possible cooking media, such as sand, may contain primary 

deposits of food preparation. Intramural pits can be divided into four formal categories: 

Bell-shaped Pits 

From their excavations at the Late Archaic site of Milagro (AZ BB: 10:6 [ASM]), 

Huckell and Huckell (1984:12) suggest that bell-shaped pits are storage facilities by 

definition. The small aperture-to-depth ratio makes bell-shaped pits poor candidates for 

frequent domestic activities. Although not belled to the extent of Milagro's storage pits, 

six intramural bell-shaped pits at Los Pozos (Features 324.14, 416.01, 815.05. 864.01. 

846.02, 882.01) support that interpretation. None of the features are burned (nor are the 

pit structures that house them). Two of the features occur within the same, small pit 

structure (Feature 864). leaving comparatively little room on the floor for domestic 

activities. Bell-shaped pits are distributed across Locus B2. and do not cluster in any 

particular portion of the site (see Figure 5.6). The analysis of faunal remains also suggests 

a probable storage function. Feature 416.01 is the only bell-shaped pit that was open at 

the time of abandonment, and produced by far the lowest faunal count (NISP = 3) among 
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bell-shaped pits. Compared with other types of intramural pits, faunal counts are low in 

bell-shaped pits. The range of faunai remains (NISP) in bell-shaped pits is 3-81, compared 

with 3-157 in large pits, and 5-172 in small pits. While few artiodactyl bones were found 

(NISP = 10), antler did occur (Feature 882.01) and is discussed under the heading "de 

facto refuse." Most animal bone was identified as lagomorph and was unbumed. 

Elements such as vertebrae and teeth indicate that whole animals were processed, and that 

their remains found their way into these pits. Szuter (1989:332) cites ethnographic sources 

describing the drying and storing of rabbit meat among the Papago. However, due to 

climatic conditions, long-term storage of dried meat, particularly mixed with fat as in 

pemmican, is unlikely. Roadrunner remains and one carnivore bone are the only unusual 

faunal remains in these pits. The dearth of faunal remains in the only open bell-shaped 

pit. Feature 416.01, suggests that it was used for purposes other than faunal processing 

or storage. If bell-shaped pits were used for the storage of plant remains (cf. Huckell and 

Huckell 1984), they would have been very attractive to vermin. The absence of rodent 

remains, including Feature 416.01, suggests that these pits may have been well closed off 

when not in use. 

Large Pits 

About one-half of the large pits (> 1.5 m) are burned or partially burned. The 

higher faunal counts, the greater variety of animal sjjecies, the higher frequency of burned 

bones, and the presence of rodent remains may indicate more domestic activity (see 

* 

I 
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Appendix B). A total NISP of 904 faunal specimens was recovered from 12 pits (See 

Table 5.6). Although the vast majority is lagomorphs/small mammals, artiodactyls are 

present to about the same degree as in the total assemblage. In general, pits that contained 

higher numbers of large mammal remains also produced "unusual" remains, such as birds. 

For instance, Feature 863.01 yielded the highest number (N = 35) of artiodactyl 

specimens, as well as quail and roadrunner. Sample size does not appear to have an effect 

since features with high total NISP, but low numbers of artiodactyls do not contain 

unusual remains. Two bighorn bones were found in intramural pits in Feature 836; two 

hawk elements came from pit feature 836.01. Several of these pits produced fish and 

Salientia, but no turtles. Although none of them were burned, their elements indicate that 

they may represent complete animals that were processed at the site. Desert tortoise 

remains, on the other hand, were burned. Burned bones in general are much more 

frequent than in bell-shaped pits, but are largely restricted to small mammals. Unbumed 

Feature 390.16 contained birds, as well as deer teeth zuid antler fragments. While some 

of the bird remains are burned, the antler may have been de facto refuse stored for later 

use. The bottom portion of this pit appears straight-sided. Such pits were the most 

frequent type of storage pit at later sites (Fritz 1974; Hackbarth 1993). The same is likely 

at the Santa Cruz Bend site two miles to the southeast (Wocherl 1996). 

Three of the large pits were open at the time of abandonment (Feature 305.01. 

827.01. 867.01). Only Feature 867.01 has a high NISP (= 157), which includes tortoise 

and bird remains. Lagomorphs are well-represented by cottontails (NISP = 57) and 



Table 5.6. Number of faunal specimens (NISP) in 
interior features at Los Pozos (AZ 
AA;I2;9I [ASM] (* indicates that no 
faunal remains were found in the fill or 
on the tloors of the corresponding pit 
structures. N=I3). 

Feature Feature Type NISP 

302.01* small pit 116 

.02* posthole 3 

.03* posthole I 

.04* posthole 1 

305.01 large pit 8 

318.01 large pit 81 

.02 small pit 40 

.03 posthole 5 

324.14 bell-shaped pit 81 

327.01 large pit 82 

333.48* posthole 1 

337.14 small pit 23 

.28 posthole 1 

342.01 large pit 86 

.04 posthole 1 

352.01 small pit 160 

.13 small pit 9 

354.01 small pit 23 

355.09 large pit 121 

.10 small pit 15 

.31 posthole 1 

.46 small pit 36 

370.01 small pit 19 

372.01* small pit 41 

389.01 posthole I 

.•^90.16 large pit 67 

416.01 bell-shaped pit 3 

425.01* small pit 118 

812.22 posthole 5 

.23 small pit 75 

813.01* large pit 5 

815.05* bell-shaped pit 17 
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Table 5.6. Continued. 

eature Feature Type NISP 

817.01* small pit 5 

819.02 sn:iall pit 21 

820.01* small pit 172 

824.02* large pit 3 

825.01 small pit 127 

.05 posthole 2 

827.01 large pic 15 

836.01 large pit 135 

840.02 posthole 7 

.04 posthole 2 

.05 posthole 1 

.06 posthole 1 

.07 posthole -> 

.09 posthole 1 

.11 posthole 1 

.13 posthole 2 

861.01 small pit 52 

863.01* large pit 144 

.02* small pit 14 

864.01* bell-shaped pit 23 

.02* bell-shaped pit 18 

866.26 "hearth" 3 

.27 pesthole 3 

867.01 large pit 157 

882.01* bell-shaped pit 27 

890.01* small pit 41 

898.01 small pit 135 

Total 2.362 
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jackrabbits, and artiodactyls also occur (NISP = 9). Along with the faunal variety, 

frequency, and high density goes a high artifact density (see Table 5.7). Stone artifacts 

fall into the debitage (N = 40), hammerstone (N = 2) and projectile point (N = 1) 

categories, and may be associated with animal processing. 

Small Pits 

Twenty small pits contained faunal remains (NISP = 1,244). Half of the pits were 

burned or partially burned. Rodents are much more frequent than in other pit types. This 

may be a result of sampling, as small pits (a) occur with higher frequency than other pit 

types, and (b) have a higher total NISP. Since some of the rodent remains are burned, 

they may have been cooked and consumed. Figure 5.2 shows that only one out of seven 

structures with burned rodent remains is burned; rodents occurred in a total of 15 

structures. Pits with overall high counts of animal bone also contain higher numbers of 

artiodactyls. Large mammals are present in about the same proportion as in the 

assemblage as a whole. Identified artiodactyl remains include two pronghom antelope, 

two bighorn sheep, four deer, and one mule deer. Feature 825.01 (Figure 5.7) contained 

the highest number of artiodactyl remains (N = 33) and. in addition to lagomorphs, also 

produced a great variety of other species, including Salientia, mud turtles, rodents, and 

a possible carnivore. Some carnivore remains are burned, and the elements present 

suggest that they are food waste. Quail is the most frequent bird remain, but duck, hawk, 

Corvidae. goatsuckers, and passerine birds are also represented. Feature 318.02 is one of 

I 
I 



Table 5.7. Densities for intramural pit fills with analyzed faunal remains at Los 
Pozos (AZ AA; 12:91 [ASM] (excavated volume. Haked stone, ground 
stone, and fire-cracked rock data from Gregory 1997b:Table 2.21). 

1 T 3 4 5 6 7 8 9 10 
feat exvol fs gs ab fcr fsdens gsdens abdens fcrdens 

302.01 0.1860 87 5 116 21 467.74 26.88 623.66 112.90 
305.01 0.2646 9 1 8 2 34.01 3.78 30.20 7.56 
318.01 0.3074 90 0 81 0 292.78 0.00 261.30 0.00 
318.02 0.3600 31 1 40 0 86.11 2.78 111.11 0.00 
324.14 0.2886 40 0 81 0 138.60 0.00 270.00 0.00 
327.01 1.4500 166 11 82 72 114.48 7.59 56.55 49.66 
337.14 0.5168 18 3 23 12 34.83 5.80 44.23 23.22 
342.01 0.5625 8 5 86 59 14.22 8.89 153.60 104.89 
352.01 0.4284 35 1 160 63 81.70 2.33 372.10 147.06 
354.01 0.2500 16 0 23 2 64.00 0.00 92.00 8.00 
355.09 0.5244 6 3 121 18 11.44 5.72 232.70 34.32 
355.10 0.1541 5 0 15 0 32.45 0.00 100.00 0.00 
370.01 0.1660 10 4 19 23 60.24 24.10 111.80 138.55 
372.01 0.2610 7 1 41 44 26.82 7.66 157.70 168.58 
390.16 0.5764 214 T 67 24 371.27 3.47 115.52 41.64 
416.01 0.1248 9 0 3 0 72.12 0.00 23.10 0.00 
425.01 0.3318 47 1 118 112 141.65 3.01 357.60 337.55 
812.23 0.5170 30 75 51 58.03 3.87 144.23 98.65 
813.01 0.3276 14 1 5 14 42.74 3.05 15.15 42.74 
815.05 0.3360 1 0 17 6 2.98 0.00 50.00 17.86 
817.01 0.0528 0 5 5 0 0.00 94.70 100.00 0.00 
819.02 0.3700 17 2 21 3 45.95 5.41 56.80 8.1 1 
820.01 0.9374 60 I 172 38 64.01 1.07 183.00 40.54 
824.02 0.2542 5 0 3 1 19.67 0.00 12.00 3.93 
825.01 0.4410 84 0 127 39 190.48 0.00 288.64 88.44 
827.01 0.1848 4 0 15 29 21.65 0.00 79.00 156.93 
836.01 0.4389 93 t 135 25 211.89 4.56 306.82 56.96 
861.01 0.4200 1 -) 52 70 2.38 4.76 123.81 166.67 
863.01 0.7488 42 10 144 68 56.09 13.35 192.00 90.81 
864.01 0.2146 17 1 23 46 79 4.66 109.52 214.35 
864.02 0.0836 14 4 18 54 167.46 47.85 225.00 6+5.93 
867.01 0.3560 47 9 157 46 132.02 25.28 448.60 129.21 
882.01 0.2700 7 0 27 0 25.93 0.00 100.00 0.00 
890.01 0.2100 11 1 41 8 52.38 4.76 195.24 38.10 
898.01 0.2496 102 t 135 14 408.65 8.01 540.00 56.09 
1 Feature number 5 .Animal bone 
2 Excavated volume (cubic meters) 6 Fire cracked rock 
3 Flaked stone 7 - 10 Densities (per c ubic meter) 
4 Ground stone Flaked stone. uround stone, animal bone, and 
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the few contexts containing burned and unbumed aquatic animals, including fish. Since 

the other faunal remains in this feature are unbumed, and because Feature 318 is not a 

bumed pit stmcture, the frogs/toads and turtle may well have been intentionally cooked. 

Four small pits were open at the time of abandonment (Feature 354.01, 425.01. 

817.01, 861.01). In terms of their faunal assemblage. Features 354.01 and 425.01 stand 

out because they contain comparatively high frequencies of artiodactyl bone that was 

identifiable to species, and included pronghom and bighorn. The fact that the artiodactyl 

species were identifiable corresponds to their comparatively unfragmented state. With the 

exception of fire-cracked rock, artifact densities were low in these features. Interestingly, 

no debitage was found in three of these pits, begging the question whether the artiodactyls 

were processed elsewhere, and what type of processing took place at/in these pits. 

A number of small pits (N = 8) were found in burned structures. Feature 825.01 

is noteworthy because of its faunal variety, including rodents, and high frequency of 

bumed artiodactyls (NISP = 33). Associated with these frequencies is a high count of 

flaking debitage (N = 80)and the presence of a hammerstone. Equally high counts of 

debitage (N = 86) are associated with the animal bone in Feature 302.01. However, most 

of the faunal remains here are of unbumed lagomorphs, the rest are artiodactyl elements. 

Since the total NISP of the two features is comparatively similar, sample size is probably 

not responsible for the differences in faunal remains. Another pit. Feature 820.01, shows 

the same characteristics as Feature 825.01. It is possible that the combination of faunal 

variety with a relatively high artiodactyl frequency and high debitage counts versus a 

» t 
1 

,f 
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focus on lagomorph processing represents a form of specialization either of the pit feaoire, 

or of the humans using it. Fire-cracked rock densities are only slightly higher in the 

"rabbit pit," and, although Feature 820.01 has a significantly larger excavated volume, the 

higher NISP is probable not due to volume, since smaller pits have high NISPs as well. 

Postholes 

A very small percentage of postholes (N = 20, 2.6 percent) produced faunal 

remains. Forty-two specimens from postholes are distributed between 1-7 pieces per 

feature. Most postholes contained animal bone belonging to the general spectrum seen 

in the assemblage and follow the same pattern of burning. However, some features 

contained remains unusual in number, species, or element. Feature 333.48 produced a 

bead made from artiodactyl bone. The element could not be determined. Feature 840.02 

produced seven specimens of unbumed hawk-sized bird, which may belong to the same 

individual. Bird burials in pits are known from later sites in the Tucson Basin (e.g.. 

University Indian Ruin; Romero Ruin; San Xavier Bridge). According to James 

(1994:280). hawk burials are more common than eagle burials, but raptor burials in 

general increase over time. To my knowledge, there are no references to bird burials in 

postholes. 

Although somewhat irregular in outline. Feature 840.02 does align with other 

features around the interior perimeter of the pit structure. The posthole was cut by a 

backhoe trench, so that its complete dimensions are not known. Other unusual remains 
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from pestholes include a nearly complete Canis sp. scapula. Dog remains have been found 

at other Early Agricultural sites, such as Coffee Camp (James 1993), and dog burials are 

icnown from sites of the same time period at the Donaldson site (Huckell 1995), and at 

Santa Cruz Bend (Thiel 1996). However, these burials are not in pestholes, but in 

extramural pits. Perhaps most unusual is the find of five complete artiodactyl femur heads 

in Feature 318.03. One of the bones is worked. Feature 337.28, another posthole. 

contained a single worked artiodactyl femur head with red pigment. Five others were 

found in intramural pits, and one on the floor of a pit structure (Feature 324). This 

suggests that these elements were placed there intentionally, and that their placement 

carried special meaning. The presence of red pigment, often a mark of special objects or 

circumstances, in features that do not contain ochre otherwise supports this interpretation. 

Figure 5.8 shows that artiodactyl elements increase in variety from south to north. 

Separating the site into two parts at about N1740/50, pits in the southern half produced 

mainly leg and foot elements, while the northern half yielded elements from all 

anatomical regions. Whole animals may have been processed in the northern half, and 

their remains left in or disposed of in interior pits (e.g., FeaOires 318, 324, 327, 342. 355, 

820, 825, 863, 867). In the southern half, body parts appear to have been parsed out, 

much as one might expect if sharing of a kill follows prescribed patterns, as among the 

Tewa (Parsons (1929:135) and Havasupai (Spier 1928:111). Three or four features, 

depending where exacdy we draw our north/south line, out of nine features in the south 

portion contained antler, and all of them produced hind limb elements. However, this does 
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not explain the absence of other skeletal elements in this area. Other explanations of this 

pattern of "diametrically" opposed body parts are that (a) hunters could afford to bring 

back mainly the meaty hind quarters while leaving the rest of the kill in the field, and that 

(b) racks are the transport exception because of their importance for hunting and 

ceremonies (Szuter 1989:330, 331). 

Artifacts Associated With Intramural Features 

FLAKED STONE AND COBBLE HAMMERS. Only four intramural features with faunal 

remains also contained projectile points (see Table 5.7). All are large pits. Three of them 

produced unusual faunal assemblages. They contained rare animals, such as birds and 

tortoise. Deer teeth and antler were found in Feature 390.16, which yielded a San Pedro 

point made on the same material as a point on the floor of Feature 354. about 90 m to 

the northeast. An intramural pit in this structure produced bird and artiodactyl remains. 

Feature 867.01. a large and partially burned pit, contained a San Pedro point that was 

used as a knife (Sliva 1997). The faunal assemblage from this pit is unusual, since it 

contains burned and very fragmented tortoise, bird, a larger proportion of cottontails, and 

nine artiodactyl specimens. Two cobble hammers were also recovered from this pit. The 

fragmented state of the faunal remains, and the associated artifacts, as well as the partial 

buming of the pit. indicate that this feature was used for game processing. Another cobble 

hammer was found in a large sealed pit. Feature 355.09 contained almost exclusively 

fragmented lagomorph remains, again linking small mammal processing with the presence 
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of cobble hammers. Only two hammers were found, in separate small intramural pits. 

Both features contain relatively high numbers of small mammals, and Feature 825.01 also 

produced fragmented large mammal long bones. Associated with these are comparatively 

high counts of debitage, suggesting that some butchering may also have taken place 

indoors. With one exception (Feature 324.14), debitage counts in bell-shaped pits are 

generally low. Counts in other intramural pits range from zero to almost 100. In most 

cases, high debitage counts are correlated with high lagomorph/small mammal NISP. 

suggesting skinning and dressing tasks. The correlation of flaked stone with faunal 

remains in intramural pits (r^ = .504; p < .001) is indicated in Table 5.8. 

Although very artifact-rich in terms of flaked stone, no faunal remains were 

associated with Feature 819.17. No projectile points were found in postholes. However, 

one feature (840.13) produced 80 pieces of debitage; other postholes contained none, or 

up to five pieces. The few faunal remains from this posthole do not support an 

alternative classification of the feature as a small intramural pit. 

GROUND STONE. While intramural pits with high counts of lagomorph and small 

mammal remains do contain ground stone implements, the same types of implements are 

also present in features without faunal remains. Bone fragmentation in pits with ground 

stone follows the same pattern as in contexts devoid of ground stone. Burning and body 

SL 



Table 5.8. Pearson's correlation coefficient matrix and r of artifact types in intramural pits 
at Los Pozos (AZ AA:12:9l [ASM], 

Mean Densities 
Faunal 
Remains Fire-cracked Rock Raked Stone Ground Stone 

Faunal Remains 

Fire-cracked Rock .256 

Flaked Stone .71 

Ground Stone .131 

.256 

.105 

.286 

.71 

.105 

.027 

.131 

.286 

.027 

Summary of r^ correlation statistic; 

Tested Relationships 
t  
r P 

Faunal Remains / Fire-cracked Rock .066 .137 

/ Haked Stone .504 .000 

/ Groundstone .017 .454 

Fire-cracked Rock / Raked Stone .011 .549 

/ Groundstone .082 .096 

Raked Stone / Groundstone .001 .879 
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part representation do not co-vary with the presence of ground stone. However, two 

ground stone tools from pits were analyzed as hide processing tools (Adams 1997), and 

were found in pits with high lagomorph/small mammal counts. Since small mammals 

were pounded into a paste ethnographically (e.g., Michelsen 1967), the ground stone may 

be associated with the preparation of lagomorph remains. 

RRE-CRACKED ROCK. In contrast to pit structure fill and floors, there is a weak 

correlation between fire-cracked rock and faunal remains in intramural pits. Features that 

contained high numbers of animal bone, most of which are lagomorphs and small 

manunals, also produced the highest counts of fire-cracked rocks (see Table 5.7). A weak 

correlation of fire-cracked rock with ground stone (r" = .082; p = .096) (Table 5.8) also 

exists, and may be related to. intramural cooking activities. The vast majority of these pits 

also show signs of burning, indicating that animal food may have been prepared in them. 

Rabbits were prepared by the Yavapai by either cooking in ashes, boiling, or by 

"skinning, charring slightly, and hanging up" (Gifford 1936:267). The first two methods 

could have been used in many of the intramural pits described above, using sharp, non-

retouched flakes for skinning. The third treatment is also likely to have been used at Los 

Pozos, since most lagomorph remains are charred slightly rather than completely, and 

because the desert climate is ideal for drying and preserving dried meat. 
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SHELL. With general counts per feature of 1-2, Features 390.16 (N = 7) and 836.01 (N 

= 15) stand out. Both are large pits and contain unusual faunal remains. In Feature 

390.16, the shell may be associated with the remains of birds and deer teeth and antler, 

while Feature 836.01 contained hawk remains. Assuming that the presence of shell signals 

special circumstances, these two features are again marked as unusual. 

CERAMICS. Pottery sherds were found in five intramural pits, including Feature 390.16. 

With the exception of Feature 815.05, a bell-shaped pit, these features contain faunal 

remains other than small and large mammals. Less frequent remains include birds and 

carnivores, and identified bighorn sheep. 

BONE ARTEFACTS. Twenty-nine out of 36 intramural pits contained bone artifacts. 

Table 5.9 indicates that the majority of tools are awls (42 percent, includes possible awl 

fragments). Other artifacts include bone needles, spatulas, beads, tubes, turtle shell 

artifacts, antler flakers and other antler tools, and artiodactyl femurheads. The latter two 

types are the second most frequent with 11.3 percent each. Eighty-nine percent of the 

artifacts are made of artiodactyl/large mammal bone, and are fairly evenly distributed 

across Locus B2 (see Figure 5.9). However, the variety of artifact types is less in the very 

southern portion (N1650-1615), where only awls and spatulas were found, usually 



Table 5.9. Bone artifacts in intramural pits at Los Pozos (AZ AA: 12:91 [ASM]. 

Featnum Taxon Artifact Burning NISP 

302.01 

Total: 

318.01 

318.02 

318.03 

324.14 

327.01 

333.48 

Total 

Artiodactyla 

Odocoileus sp. 

Large Mammal 

Artiodactyla 

Large Mammal 

Artiodactyla 

Unidentified 
mammal 

Odocoileus sp. 

Larae Mammal 

femur head 

antler flaker 

awl 

femur head 

possible awl 
(fragment) 

femur head 

awl 

other antler 

bone bead 

2 

1 

1 

4 

I 

1 

5 

1 

1 

1 

18 
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in the same features (Features 411, 416, 417). In fact, spatulas do not occur at all north 

of about N1710-1715. 

Pit Structure Floors 

Among structures, the best candidates to have preserved primary refuse are burned 

pit structures. Remains of domestic activities may rest on floors having been buried under 

the structural debris in Features 379, 389, 407, 417, 819, 825. 836, and 861. Although 

burned roof/wall fall is minimal, several other features (Features 302, 328, 337, 355, 820, 

824, 866) also show evidence of at least partial burning in the form of oxidation and 

reddening. However, since their floors are not "sealed" by roof/wall fall, their floor 

assemblages may have been mixed with overlying contexts. 

Aside from an unusual arrangement on the floor of Feature 819 (for discussion see 

Gregory 1997b), floor assemblages are rare. The floors of nine pit structures produced a 

total of 104 faunal elements. Only three taxa groups are represented: artiodactyls plus 

large mammals, lagomorphs plus small mammals, and repules (see Table 5.10). Although 

the latter are very frequent (21.1 percent), they probably do not feature this prominently 

in the human diet. Since most of the reptile remains are very small pieces of carapace, 

the actual number of individual animals may be rather small. In addition, not all turtle/ 

tortoise remains may be food, or non-food cultural waste, but may be the remains of more 

recent burrowing animals. The proportion of large to small mammals reverses in this 

stratum (see Table 5.10). Artiodactyls and large mammals (48 percent) are proportionately 

! 
I 
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Table 5.10. Distribuiion of faunal remains (NISP) in pit structure excavation strata at Los Po^os (A2 
AA:12:9I [ASM]) (percentage in parentheses). 

Taxon 
Stratum II/I9/19R Stratum 20 

Stratum 10 (fill) (near-floor fill, including roof/wall fall) (floor) 

Amhpibians 

Reptiles 

Birds 

Rodents 

Lagomorphs 

Carnivores 

Artiodactvls 

5 (.49c) 

11 (.89c) 

10 ( .T7c) 

23 (2%) 

513 (387c) 

7 (.5'7c) 

98 (7.37c) 

1 (l<7c) 

1 (Wc) 

2 (27c) 

39 (39%) 

2 (27c) 

2 (27c) 

22 (217f) 

.30 (297c) 

20 (19.27c) 

Large Bird 

.Medium Rodent 

Small Rodent 

Large Mammal 

Large - Medium 
.Mammal 

Medium Mammal 

Medium - Small 
.Mammal 

Small Mammal 

1 (.077c) 

4 (.37c) 

1 (.077c) 

279 (20.77c) 

1 (.077f) 

6 (.47:) 

5 (.3%) 

297 ( 227c) 

1 (I7c) 

14 (147ci 8 (87cI 

33 (337c) 20 (19.27c) 

.Mammal 

Non-identifiable 
.Animal 

65 (57c) 

23 (27c) 

3 (37c I 2 (2%)  

2 (27c) 

Lagomorphs + 
Small Mammals 

.Artiodactvls + Large 
Mammals 

810 (607c) 

.377 (287c) 

71 (717c) 

15 (157-) 

29 (277c) 

51 {487c) 

Total i.>49 99 107 
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more frequent on pit structure floors than in other contexts. Lagomorphs and small 

mammals account for only 27 percent. Seven of the large manrunal bones are artifacts, 

such as awls, a spatula, and a polished femur head (Table 5.11). If we assume that faunal 

remains on pit suucture floors are in situ and in primary context, and thus representative 

of valued animals, artiodactyls certainly stand out as the most important animal resource. 

Five features had artiodactyl remains on the floor (Features 324, 355. 389. 812, 

867) (see Figure 5.10). Partially burned Feature 355 produced by far the most remains 

(NISP = 10). three of which were identified as bighorn. The elements represented are feet 

and leg bones, and an innominate. Compared with the identifiability and corresponding 

fragmentation of the majority of faunal remains, the identifiability of these specimens to 

species suggests that they were not exhaustively processed at the time of the feature's 

abandonment. However, since one specimen from floor context was refitted with another 

from the structure fill, it apf)ears that mixing of deposits may have occurred. The extent 

of the mixing cannot be determined. 

Bone artifacts on pit structure floors may have arrived there in two ways: (a) they 

may be in use context, or (b) they may have fallen to the floor from their wall/ceiling 

storage places when the structure burned (Table 5.12). Five of nine bone anifacts in floor 

contexts are burned, which would argue for option (b). However, unbumed pit structures 

also produced burned bone artifacts from their floors (Features 324, 416). One possible 

explanation for these latter cases is that domestic space was cleaned, and secondary 

refuse, including hot material and some artifacts, was dumped into abandoned pit 



Table 5.11. Bono uriifacts in pit structure floor contexts at Los Pozos (AZ AA;I2:9I [ASM|». 

Fcatnum Taxon Artifact Burning 
324 Artiodactyla Femur head •> 

354 Large Mammal awl -

355 Artiodactyla polished/striated 
fragment 

-

Large Mammal other •> 

389 Artiodactyla awl + 

407 Odocoileus sp. other -

416 Large Mammal spatula -f 

Ovis canadensis possible awl 
(fragment) 

Total 
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Table 5.12. Bone artifaclii in roof/wall Fall and near-floor contexts 
at Los Poios (AZ AA:I2:91 (ASMI. 

Featnuni Taxon Artifact Burnina NISP 
407 Ariiodaciyla awl 3 
416 Artiodactyla possible awl 

(fragment) 
1 

F. rufus possible awl 
(fragment) 

+ 1 

Large Mammal spatula + 0 
825 Large Mammal other + 1 
861 Artiodactyla awl + 0 
866 Canis sp. other 1 
Total 



218 

stmctures. 

Artifacts Associated With Floor Contexts 

Non-faunal artifacts were found on the floors of 20 pit structures. Flaked and 

ground stone were the most frequent types. Three flaked stone clusters may indicate 

primary contexts and activity areas. (Features 840, 333, 825). Since Feature 825 was 

burned, artifacts found below roof/wall fall may indeed be in primary context. Fire-

cracked rock may be found on a floor devoid of animal bone, while fewer fu-e-cracked 

stones were recovered from some upper fills rich in faunal remains (e.g.. Features 861. 

870). Only one cobble hammer was found on a pit structure floor. The only faunal 

specimen from that floor was from a desert tortoise. The hammer may have been used to 

break the carapace/plastron. Intact ground stone was often found near walls, and may thus 

have been in storage (i.e..constitute de facto refuse). Although a handstone used for hide 

processing (Adams 1997) was found on the floor of Feature 836, only one fragment of 

artiodactyl femur was associated with that context. If hide was processed inside this pit 

structure, preliminary work took place elsewhere, and the hide processing left no animal 

traces on the floor. Flaked stone tools occurred in seven cases, and two projectile points 

were recovered. As with other items recorded in floor contexts, it is questionable whether 

all of these artifacts represent items in their use context. 
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Hearths 

A total of 36 hearths was found in pit structures at Los Pozos. Sixteen were 

located in completely excavated structures, 12 in partially excavated structures, and 

another eight were recorded on trench walls within unexcavated portions of structures, and 

on top of later excavated deposits. Hearths can be divided into three types: oxidized 

patches on structure floors (N = 19), patches on top of filled-in floor pits (N = 6), and 

shallow, but formal pits. The latter are in the minority (N = 6). Gregory (1997b:Chapter 

2) reports similar features from other Early Agricultural period sites (San Pedro 

phase—Milagro: Huckell and Huckell 1984; Cienega phase—Santa Cruz Bend: Mabry 

1996; Donaldson site: Huckell 1995; Valencia site: Bradley 1980). Hearths recorded on 

trench walls and on top of later excavated structure fill were not classified, and are not 

discussed in the following. 

Although well-suited to coal and ash roasting, none of the hearths yielded faunal 

remains (plant foods, in containers, may have been roasted or parched on the features as 

well). Meat may have been "quick-roasted" on/in these features without leaving Uraces of 

the meal. For instance, if small animals were cooked only briefly, limb bones may have 

become charred, but may not have dropped off into the heanh. Animal food may also 

have been spit roasted above hearths. Feature 352 contained a hearth that 

"exhibited a slightly raised border of earth around most of its perimeter, and had 
been excavated just barely into the floor of the structure. Preparation involved only 
minimum excavation and the packing of earth around the perimeter, and there was 
no evidence that the hearth was purposefully wetted when this simple feature was 
created. Two small pestholes were located immediately outside the raised margin 
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to the north and south, and may have been associated with it (a spit or rack?)." 
(Gregory l997b:Chapter2) 

Other formally prepared hearths (in Features 333, 840), and perhaps also more 

casual hearths, may have had spit or rack postholes near their margins that were simply 

not discerned during excavation. Brief spit roasting over a small fire, or over embers, 

would have produced still less burning damage on extremities. The remains of the meal 

may have been disposed of in two areas, depending on where consumption took place. 

If the cooked meal was consumed indoors, bone may have been thrown into intramural 

pits, or may have been gathered and disposed of in abandoned pit structures along with 

other communal garbage. Burned faunal remains in intramural pits without any evidence 

in the feature of burning or cooking possibilities, and in the fill of unbumed structures, 

supports these interpretations. The fact that weathered specimens represent only .4 percent 

of the faunal assemblage also argues for rapid and frequent cleaning at the site as a 

whole. 

An alternative interpretation of the function of hearth features has been advanced 

by Gregory (1997b:Chapter 2): The features may have been created by "repeated import 

of live coals from the outside" to warm structures, which argues for a human presence 

at Los Pozos during late fall/winter/early spring. He also found that, in spite of their 

somewhat haphazard appearance, hearths consistently occur either very close to a wall, 

or in the approximate center of pit structures, generally on top of filled-in pits. The 

position near structure walls may have been responsible for the burning of some pit 

* 

JL 
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structures. 

Secondary Refuse 

Although the original site surface was not preserved, the paucity of weathered 

bones (NISP = 16; .4 percent) in intramural pits (NISP = 15) and other contexts (Stratum 

10 NISP = 1) argues for a cleaning regimen that left little rubbish exposed for extended 

periods of time. The same behavior may also be responsible for the large deposits of 

secondary refuse in pit structures and their intramural pits. These deposits may explain 

the absence of large trash middens, and of trash pits. Alternatively, communal middens 

may have been shallow, and may have been removed by the plowzone. Considering the 

number and density of pit sU-uctures, and the fact that even the late Cienega phase still 

covers about 100 years, it is unlikely that a short occupation span is responsible for the 

absence of trash middens. 

Stratum 10 (pit structure fill) contains the highest number of species (seven) of all 

excavation su-ata (see Table 5.13 and Appendix B). Although amphibians and reptiles are 

present, over 90 percent are unbumed, and may have burrowed into the softer fill after 

a structure was abandoned. Other faunal remains show frequent surface modification by 

calcium carbonate deposits, which attests to their age (see discussion in Chapter 4). 

Lagomorphs and small mammals represent 60 percent of the faunal remains, compared 

with 28 percent artiodactyls and large mammals. The two latter taxa groups are 

represented exclusively by highly fragmented long bone shafts. The disposal of such 



Table 5-13. Number ofanaiyicd faunal specimens (NISP) in pit 
structures at Los Pozos (AZ AA;I2:91 [ASM|. 

Pit Strucure Fill Feature Totals 
Feature and Floor Contexts Interior Features 

302 0 121 121 

305 35 8 43 

318 58 126 184 

324 1 81 82 

327 10 82 92 

333 0 1 1 

337 1 24 25 

342 58 87 145 

352 1 -)•) 169 291 

354 1 23 24 

355 217 173 390 

370 bl 19 86 

372 0 41 41 

379 

00 

0 83 

389 123 1 124 

390 1 67 68 

407 77 0 77 

416 5 3 8 

417 9 0 9 

425 0 118 118 

812 184 80 264 

813 0 5 5 

815 0 17 17 

817 0 5 5 

819 61 21 82 

820 0 172 172 

824 0 3 3 

825 170 129 299 

827 15 17 

1 135 136 
S4() 54 17 71 

SM 4 52 5h 

S63 0 15S I5S 

j 
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Table 5.13. ConiinuciJ. 

Pit Strucurc Fill Feature Totals 
Feature and Roor Contexts Interior Features 

864 0 41 41 

866 59 6 65 

867 1 157 158 

882 0 27 27 

890 0 41 41 

898 34 135 169 

Totals 1.438 2.362 3.799 



224 

exhaustively used faunal remains corresponds with the fact that Stratum 10 is largely trash 

fill. The fact that marmnalian remains too fragmented to identify are frequent in this 

stratum (38 percent) supports this conclusion. Medium mammals are represented by six 

specimens, half of which are burned ribs. Since a number of carnivore remains across 

different contexts are burned felid ribs, these medium mammals are probably carnivores, 

and possibly bobcats, the most frequently identified felid. The general patterns of Stratum 

10 faunal remains are the same whether or not pit structures show evidence of burning 

in lower strata and on the floor, reinforcing the interpretation that abandoned pit structures 

represent large, perhaps communal garbage dumps. 

In 81 percent of the features, artiodactyl and lagomorph remains occur together. 

The fill of three features contained only one artiodactyl (Features 337, 836, 861) and one 

lagomorph element (Feature 390) each. Carnivore remains were found in six features 

(Features 370, 379, 389, 407, 819, 825), five of which were bumed structures. All of the 

carnivore elements were bumed, including those in Feature 370, an unbumed pit structure. 

Rodents were found in several structures, none of them were bumed. 

For artiodactyls, the distributional trend in intramural pits is amplified in the 

secondary refuse of Stratum 10. The southem portion of Locus B2, particularly south of 

about N1690 and of Feature 389, is essentially devoid of artiodactyl remains (see Figure 

5.10). The few remains found in that section are highly fragmented, while complete 

elements occur to the north. The comparative paucity of lagomorphs and of taxonomic 

richness (Figure 5.11) in the southem portion underlines the general impression of a 
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marginal area. 

Artifacts Associated With Structure Fill 

FLAKED STONE AND COBBLE HAMMERS. Although projectile points were 

recovered from near-floor contexts, none were associated with faunal remains. Not all 

features that produced projectile points also contained faunal remains. Projectile points 

from Stratum 10 are unidentified Archaic, Cienega, and San Pedro styles, and are often 

broken. As do the faunal remains from this stratum, they represent discard in most cases. 

Feature 379 produced the highest number of Archaic points (N = 3) from the upper fill, 

and also contained a greater than average variety of animal remains (quail, small 

mammals, rodents, carnivores, general artiodactyls, bighorn, and several broken awls). 

Two pit structures (Features 417, 817) contained almost no flaked stone in Stratum 

10, and their faunal counts are very low. Trash in these structures probably did not come 

from contexts of lithic manufacture or animal processing. Cobble hammers, often used 

to break long bone shafts for marrow removal, were rare. Tables 5.13 and 5.14 indicate 

that frequencies of animal bone are not paralleled by frequencies of flaked stone and fire-

cracked rock, materials generally assumed to be involved in animal processing. This 

underlines the secondary nature of the Stratum 10 deposits. Game was probably processed 

elsewhere, and the remains of processing, including some tools, were disposed of in pit 

structures that were not in use. 
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Table 5.14. Composiiion of siruciurc tills at Los Pozos (AZ AA;12;91 (ASMl 
(excavated volume, tlaked stone, ground stone, and fire-cracked 
riKk data from Gregory l997b:Table 2.22). 

1 "1 3 4 5 6 7 8 9 10 
feat exvol fs gs ab fcr pctfs pctgs pctab pet fcr 
302 0.4048 13 5 69 28 11.82 0.00 62.73 25.4fi 
305 0.6386 25 •» 63 11 24.75 1.98 62.38 10.89 
318 0.8246 49 0 88 5 34.51 0.00 61.97 3.52 
324 1.0725 81 0 263 11 22.82 0.00 74.08 3.10 
327 0.2835 9 0 13 10 28.13 0.00 40.63 31.25 
328 0.4550 61 0 828 162 5.80 0.00 78.78 15.41 
.V'3 1.1592 157 6 293 32.85 1.26 61.30 4.60 
337 1.1934 48 4 358 97 9.47 0.79 70.61 19.13 
342 0.5928 8 1 108 11 6.25 0.78 84.38 8.59 
352 0.7050 27 1 195 29 10.71 0.40 77.38 11.51 
354 0.7089 126 5 236 15 32.98 1.31 61.78 3.93 
355 1.2008 74 8 294 2"> 18.59 2.01 73.87 5.53 
370 0.3768 33 3 108 82 14.60 1.33 47.79 36.28 
372 1.6775 83 1 404 595 7.66 0.09 37.30 54.94 
379 0.9916 72 I 228 4 23.61 0.33 74.75 1.31 

00
 

1.1600 110 T 244 76 25.46 0.46 56.48 17.59 
390 1.2288 312 1 774 151 25.20 0.08 62.52 12.20 
407 1.0100 80 0 95 9 43.48 0.00 51.63 4.89 
416 0.48UO 61 3 5 6 81.33 4.00 6.67 8.00 
417 0.2800 1 0 9 7 5.88 0.00 52.94 41.18 
425 1.7848 383 11 489 644 25.08 0.72 32.02 42.17 
812 1.0665 95 0 177 I I I  24.80 0.00 46.21 28.98 
813 0.6460 75 49 62 39.68 1.59 25.93 32.80 
815 1.7244 31 283 105 7.36 0.48 67.22 24.94 
817 0.3458 •) -> 0 4 25.00 25.00 0.00 50.00 
819 1.5618 364 3 510 n 40.49 0.33 56.73 2.45 
820 0.8119 18 0 76 32 14.29 0.00 60.32 25.40 
824 1.1408 23 0 93 19.49 0.00 78.81 1.69 
825 1.2150 106 I 264 24 26.84 0.25 66.84 6.08 
827 0.1960 5 0 "> 16 21.74 0.00 8.70 69.57 
836 1.5312 252 0 571 121 26.69 0.00 60.49 12.82 
840 0.2438 1 18 78 -> 59.00 1.00 39.00 1.00 
861 1.2030 96 0 465 0 17.11 0.00 82.89 0.00 
863 0.9510 49 3 356 53 10.63 0.65 77.22 11 ..^0 
864 0.4564 37 0 56 81 21.26 0.00 32.18 46.55 
866 1.3690 138 7 813 28 14.00 0.71 82.45 2.84 
867 1.4079 151 9 329 42 28.44 1.69 61.96 7.91 
870 0.6480 14 184 0 7.00 1,00 92.00 0,(X) 
882 0.7208 -»-> 

0 517 14 1 1.94 0.00 85.74 2.32 
887 1.1613 61 7 240 128 13.99 1.61 55.05 29.'6 
890 0.5950 42 0 130 12 22.83 0.00 70.65 6.52 
89S 0.7524 15 0 75 15 14.29 0.(H) 71.4.-! 14.29 

1 Feature number 
2 Excavated Volume icubic mciersi 
' Flaked stone 

-I Ground stone 
.Animal bunc (raw lleld countb) 

*1 Fire Lruckeii rock 

7 Percent llaked stone 
S Percent ground stone 
4 Percent animal bone 
ID Pcrconl rire-cracked rock 
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GROUND STONE. Ground stone may also have been used to process animal bone. Long 

bone shafts can be broken on the edge of a metate, or a metate can be used as an anvil 

on which to crush bone. Small game may also be processed with ground stone. 

Ethnographic groups in Baja California pounded cooked rodents on metates and ate the 

product (Michelsen 1967). Thus, associations of ground stone and faunal remains could 

be expected. At Los Pozos, however, no correlations appear between frequencies of 

ground stone and animal bone. Ground stone is present in relatively small numbers in pit 

structure fill and on floors. Structures with large numbers of processed animal bone did 

not produce corresponding high counts of ground stone implements (see Table 5.14). 

While faunal remains and ground stone are not correlated in structure fills. Table 5.15 

shows that a relationship exists between densities of ground stone and fire-cracked rock 

(r^ = .189; p = .026). Since there is no such correlation in other, more event-sensitive 

depositional contexts, the distribution of ground stone and fire-cracked rock in fill may 

perhaps be explained by greater mixing of refuse items in a physically larger "container." 

RRE-CRACKED ROCK. In terms of pit structure fill, there does not seem to be a 

relationship between the numbers of faunal remains and of fire-cracked rocks. Pit 

structures with high faunal NISP do not contain the most fire-cracked rocks. In fact, the 

structures with the highest rock counts, particularly in the upper fill, often contain 

comparatively few faunal remains, and vice versa (e.g.. Features 372, 379, 840, 861, 870). 



Table 5.15. Pearson's correlation coofllcieni mairix and r^of artifact types in pit structure 
fill at Los Pozos at Los Pozos (AZ AA;I2:91 [ASM]). 

Structure Fill (N'=28) 

Faunal Fire-cracked Raked Ground 
Mean Densities Remains Rock Stone Stone 

Faunal Remains 0.276 -0.142 0.13 

Fire-cracked Rock 0.276 0.165 0.294 

Raked Stone -0.142 0.165 0.43 

Ground Stone 0.13 0.294 0.43 

Summary of r^ correlation statistic: 

Tested Relationships r^ P 
Faunal Remains / Fire-cracked Rock .000 .923 

/ Raked Stone .000 .931 

/ Groundstone .045 .297 

Fire-cracked Rock / Flaked Stone .000 .974 

/ Groundstone .018 .514 

Flaked Stone / Groundstone .189 .026 
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Apparently, some unused pit structures served as disposal areas for cooking stones, but 

not for the waste from the cooked items. Other structures were filled with food waste, but 

not cooking stones. 

SHELL. The highest shell counts came from StraUim 10. Since no functional relationship 

between shell artifacts and other faunal remains was assumed, and because detailed 

associations between items from the upper fill cannot be described, no conclusions are 

drawn from the co-occurrence. 

BONE ARTIFACTS. Bone artifacts in Stratum 10 (NISP = 45) (see Table 5.16) are 

assumed to represent secondary refuse from other contexts, such as burned structures. 

Eight pit structures are partially burned. If any of them burned unintentionally, it is 

possible that burned structural debris, containing stored bone tools, was cleaned out and 

was deposited in abandoned structures. 

De Facto Refuse 

At Los Pozos, de facto refuse occurs in two depositional contexts: Strata 

11/19R/19 (roof/wall fall and near-floor fill) and intramural pits. Ground stone lying close 

to pit structure walls may represent artifacts stored for later use (Gregory I997b:Chapter 



Table 5.16. Bone ariit'acis in pii siruciure fills ai Los Po/tos (.AZ [ASMj. 

Featnum Taxon Artifact Burning 

3IS Large Mammal possible aw! 4-

(fragment) 

Lepus sp. other -

337 Articxiactyla awl + 

355 Large Mammal awl -

Articxiactyla awl -

Small Mammal bone bead -

Large Mammal awl -

379 Large Mammal spatula + 

NISP 

Total 
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2), but cannot be analytically separated from other floor artifacts. 

As pointed out earlier, items may have been stored in the walls and ceilings of pit 

structures. Roof/wall fall in five structures (Features 407, 416, 825, 861, 866) contained 

burned bone artifacts. One of the structures (Feature 416) is not burned, but yielded 

burned bone tools from a roof/wall fall layer. Perhaps they had been curated from a 

burned structure. Four of the seven tools are made from artiodactyl/large mammal bone. 

One unusual awi fragment is made from carnivore {Felis rufiis) bone, and another is a 

spatula made from artiodactyl long bone. 

Ethnographic sources (cited in Szuter 1989) report that artiodactyl elements were 

often stored on roofs to keep them away from dogs. At Los Pozos, only five specimens 

from Strata 11/19/19R are from artiodactyls, and large mammal remains do not occur in 

this context. Lagomorphs and other small animals, however, are well-represented (total 

NISP = 101), and include reptiles and birds. A possible interpretation of their presence 

is that drying meat may have been hung from the ceiling and walls. While not all faunal 

remains from these contexts in burned structures are burned, the proponion of burned 

remains is much higher (52 percent) than in other depositional contexts. Thus, unburaed 

faunal remains in these contexts may not indicate an obscure origin, but may simply have 

been less exposed to burning than elements, due perhaps to differential burning of 

different parts of the structures, or to their position along the walls or ceiling. 

Pit floor assemblages may represent another instance of de facto refuse. Although 

artifacts were recorded on the floors of seven intramural pits (Gregory 1997b:Chapter 2). 
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only one feature (Feature 342.01) (Figure 5.12) is sealed, by waterlain deposits, near the 

floor, thus preserving and clearly separating its floor assemblage. The faunal NISP of the 

assemblage is 1. Feature 355.09 is sealed by a superimposed pit structure (Feature 324). 

While the density of faunal bone is comparatively high (see Table 5.17), artifact densities 

are low. and represent a pattern that exists in other features as well. Feature 825.01 was 

capped by daub. Other depositional contexts within this structure also contain numerous 

faunal remains, and the structure overall yielded an unusual variety of taxa. The fill of 

the intramural pit repeats this pattern. It contains one of the larger faunal assemblages in 

intramural pits, and yielded amphibian and reptile remains. Since the pit was sealed, the 

latter taxa are probably not intrusive. Two pits in Feature 866 were sealed by remodeling 

resulting in an overlying floor. Both pits contained only lagomorph remains, and in low 

numbers (NISP = 3 in both cases). In summary, the examination of sealed pit contexts 

did not yield any remains that would indicate deviations from the patterns of unsealed 

intramural features. Observed patterns are generally those that characterize the respective 

overlying pit structures. 

Three intramural pits contained cultural layers that were effectively sealed off by 

natural waterlain deposits. The analysis of differences between the physically and 

temporally separated cultural deposits focused on such aspects as NISP, species, 

unidentified mammals, and artifacts. Feature 342.01 was excavated in five cultural levels 

that are clearly separated by natural laminae. Although the levels are of different 

thickness, and thus volume, the NISP per level does not reflect a sampling bias, but may 
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Table 5.17. Densities for structure tills with analyzed faunal remains at Los Po/os (AZ A.A: 12:91 

[ASM! (excavated volume, tlaked stone, ground stone, and fire-cracked rock data From 

Gregory 1997b:Table 2.20). 

1 •) 3 4 5 6 7 8 9 10 

Feat exvol Fs ab Fcr Fsdens gsdens abdens Fcrdens 

.305 0.6386 25 2 35 11 39.15 3.13 546.88 17.23 

31S 0.S246 49 0 58 5 59.42 0.00 70.73 6.06 

324 1.0725 81 0 1 11 75.52 0.00 .93 10.26 

327 0.2835 9 0 10 10 31.75 0.00 35.71 35.27 

3-37 1.1934 48 4 1 97 40.22 3.35 .84 81.28 

342 0^928 8 1 58 11 13.50 1.69 98.31 18.56 

.352 0.7050 27 1 122 29 38.30 1.42 174.29 41.13 

354 0.7089 126 5 1 15 177.74 7.05 1.41 21.16 

355 1.2008 74 8 217 T> 61.63 6.66 180.83 18.32 

370 0.3768 33 3 67 82 87.58 7.96 181.08 217.62 

379 0.9916 72 1 83 4 72.61 1.01 83.84 4.03 

389 1.1600 110 T 123 76 94.83 1.72 106.03 65.52 

390 1.2288 312 1 1 151 253.91 0.81 .81 122.88 

407 1.0100 80 0 77 9 79.21 0.00 76.24 8.91 

416 0.4800 61 3 5 6 127.08 6.25 32.14 12.50 

417 0.2800 1 0 9 7 3.57 0.00 173.58 25.00 

812 1.0665 95 0 184 111 89.08 0.00 39,10 104.(38 

819 1.5618 364 61 233.06 1.92 140.50 14.09 

825 1.2150 106 1 170 24 87.24 0.82 10.53 19.75 

827 0.1960 5 0 1 16 25.51 0.00 .65 81.63 

8-36 li312 252 0 1 121 164.58 0.00 225.00 79.02 

840 0.2438 118 T 54 1 484.00 8.20 3.33 8.20 

861 1.2030 96 0 4 0 79.80 0.00 43.07 0.00 

866 1.3690 138 7 59 28 100.80 5.11 .71 20.45 

867 1.4079 151 9 1 42 107.25 6.39 45.33 29.83 

898 0.7524 15 0 .34 15 19.94 0.00 42.50 19.94 

1 Feature number 

2 Excavated Volume (cubic meters) 

3 Flaked stone 

4 Ground stone 

5 Animal bone 

6 Fire cracked rock 

7 - 1 0  D e n s i t i e s  ( p e r  c u b i c  m e t e r )  F l a k e d  s t o n e ,  

ground stone, animal bone, and fire-cracked 

rock 
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be a direct result of the uses of the pit. From bottom to top, NISP decreases and then 

increases again. While no unidentified elements occur in the lowest level, 20 percent are 

unidentified at the top, suggesting a higher degree of fragmentation. Feature 890.01 

(Figure 5.13) was excavated in two separated cultural levels. Both levels contained 

unbumed aquatic species. Twenty-seven percent of the faunal remains were burned in the 

lower level, compared to 12 percent at the top. The lower level contained identified 

artiodactyl and large mammal remains, the upper level did not. Again, identifiabiiity was 

higher at the bottom (NISP =11) than at the top (NISP = 1). Although excavated in four 

cultural levels, elevational control was possible only for the upper- and lowermost levels 

in Feature 812.23 (Figure 5.14). With NISPs of 2 and 8 respectively, there is not enough 

faunal material to warrant discussion. In summary, intramural pits that contain cultural 

levels separated by natural laminae show greater identifiabiiity in the lower levels that is 

possibly due to lower degrees of fragmentation. 

Intra-Site Variability at Los Pozos 

Contexts with Primary Refuse 

Expectations of different types of refuse sensu Schiffer (1972) structured the 

investigation of faunal remains in different depositional contexts at Los Pozos. In the 

absence of the original extramural site surface, primary refuse was expected to possibly 

occur in extramural pits, sealed intramural pits, interior pits of burned pit structures. 
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hearths, and on floors of burned pit strucmres. Extramural pits were shown to contain 

potential primary refuse in several cases. Features with evidence of heat processing, 

particularly fire-cracked rock and oxidation, are the best candidates for primary contexts. 

Pits with trivets may also represent primary contexts, since they are activity-specific and 

are associated with heat processing. However, as one would expect for a feature used for 

stone boiling, none of the pits with trivets contained animal bone. The distribution of 

artiodactyl elements may indicate that different pits had specific functions, and may have 

been reserved for the processing of particular or contiguous anatomical regions. In terms 

of non-bone artifacts, extramural pits show the same correlation as intramural pits, in that 

high densities of fire-cracked rock are associated with high densities of lagomorph 

remains. The presence of bone artifacts in extramural pits suggests that the pits did 

receive at least occasional trash fill. 

Intramural pits were separated into four formal categories. With one exception, 

large pits did not contain much animal bone. Small pits had not been expected to be very 

productive. However, they yielded the highest NISPs among the pit types. Artiodactyl 

elements were more identifiable in small pits. Compared to the general site pattern of high 

bone fragmentation, identifiable elements may represent earlier stages in bone processing. 

Features that contain such identifiable bone may have been in use at the time of site 

abandonment. The co-occurrence of high artiodactyl frequencies and greater taxonomic 

richness in some small pits may indicate some form of specialization, either of the pits, 

or of the user(s). 
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A small percentage of postholes contained faunal bone. These include unusual 

skeletal elements, such as artiodactyl femurheads, and unconamon species, such as hawks. 

Some remains are stained with ochre. Thus, postholes may represent special depositional 

contexts with ritual or ceremonial meanings. 

Artifacts recovered from intramural pits may be directly associated with faunal 

remains. Hide processing tools are found in contexts with high lagomorph NISPs. High 

densities of fire-cracked rock parallel high faunal counts. Combined with other evidence 

of burning in most pits, this pattern may indicate that faunal processing indeed took place 

in intramural features. Remains of aquatic species in a sealed intramural pit confirms 

human exploitation of the riparian habitat. The species' occurrence in a secure context in 

the very northern portion of the site may indicate differences in resource or processing 

selection. Bone artifacts in intramural pits suggest that there might be differences in 

activities on the site scale along a north/south axis. 

Pit structure floors did not yield large assemblages. Only the remains from a 

partially burned structure suggest primary refuse by the lower fragmentation/higher 

identifiability of faunal remains. The presence of bone artifacts on floors is inconclusive, 

since they may have fallen on the floor from their storage places in walls and ceiling 

during the structure's burning. 

Hearths in pit structures, although they could have served processing functions, 

did not contain any faunal remains. Meat cooking is suggested by the presence of small 

postholes that could have held a spit or rack. 
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Contexts with Secondary Refuse 

Abandoned pit structures were used as secondary refiise dumps. The site spatial 

differentiation found for intramural pits also holds for secondary refuse deposits. 

Taxonomic richness and artiodactyl fragmentation increase from south to north. As 

expected, secondary refuse locations are not synonymous with processing areas. On the 

contrary frequencies of faunal remains are not paralleled by densities of artifacts assumed 

to represent processing equipment (see Table 5.17). This pattern may indicate that cenain 

features were "reserved" for faunal remains, others for cooking stones, or that cleaning 

and disposal events became more mixed when refuse became generalized pit structure fill. 

Contexts with De Facto Refuse 

Bone artifacts may have been stored in pit structure walls and ceiling, from where 

they fell to the floor when the structure burned. Burned artifacts from unbumed structures 

may be examples of curation. Burned remains of small animals in roof/wall fall may 

represent game hung from the rafters for drying, or awaiting processing. Since hearths 

were found in locations close to structure walls, it is likely that structures may have 

burned accidentally, and that stored items could not be removed before the structure 

collapsed. Unbumed elements in burned structures may have been in primary context on 

structure floors, and were differentially burned by falling debris. Intramural pits with 

alternations of cultural and natural deposits may indicate temporal differentiations in 

faunal use during Los Pozos' occupation. As a rule, faunal remains are less fragmented 
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and more identifiable toward the bottom of the pits, suggesting perhaps that processing 

increased over time. 

Depositional Contexts and Site Structure at Los Pozos 

A number of findings about faunal remains in different depositional contexts at 

Los Pozos are noteworthy with respect to patterns in the overall site structure. The general 

spatial distribution of features separates the site into a northern and a southern half, 

roughly divided by N1740. Pit structures are clearly more numerous and closer to each 

other in the northern half. Most cases of superposition are also in this portion of Locus 

B2. A cluster of extramural pits occurs roughly just north of the division between the two 

halves of the site. ExU^ural pits in the north, in and outside of the cluster (Feature 330). 

contain unusual and possibly ritually significant artifacts, while only one exterior pit in 

the southern half (Feature 400) yielded an awl and a polished/striated fragment of 

unknown use. Even if Features 400, 408, and 411 do represent intramural pits whose 

superstructure was removed by the plowzone, the northern/southern division holds. This 

pattern for extramural pits is paralleled by the contents of intramural pits and of structure 

fill. From about N1710-1715 north we see a greater variety of bone artifacts per structure, 

including those that do not have intramural pits. Identifiability per depositional context 

decreases along the same north/south division. While most unidentifiable remains were 

found in intramural pits in the southern portion, unidentifiable faunal remains occur in 

additional contexts, including pit structure floors in the northern half (see Figure 5.15). 
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Artiodactyl fragmentation provides another line of evidence for the north/south separation: 

The majority of elements in the southern portion is fragmented to between '4 and '/a of 

the original element size, while the northern half yielded larger fragments and complete 

elements. Figure 5.16 indicates that the higher number of features excavated in the 

northern half and the resulting larger excavated volume do not influence the density of 

faunal remains recovered (r^ = .005; p = .067). In addition, outliers with high densities 

of faunal remains strengthen the case. Thus, differences in northern and southern faunal 

remains are probably not due to differences in faunal quantities, but are a true reflection 

of human resource exploitation. 

Finally, the amount of animal bone in pit structure fill may indicate temporal 

divisions or behavioral differences within the disposal of secondary refuse. Stratum 10 in 

Features 337, 390, 836, and 861 contains only one faunal element each; Feature 827 

contains two. If we assume that all abandoned structures had the same chance of 

becoming refuse dumps, the paucity of faunal remains in the upper fill of these structures 

may indicate that they became abandoned toward the end of the occupation at Locus B2. 

The same may be true of Feature 416, which contained one of the few large intramural 

pits, which was open at the time of abandonment. Feature 337 is the largest pit structure 

at Los Pozos and, although smaller, has been tentatively compared to communal su\ictures 

or "big houses" at Santa Cruz Bend (Gregory 1997b:Chapter 2). Features 390 and 416 lie 

in the southern half, the others in the northern half of the site where pit structures are 

more densely distributed. 
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INTER-SITE VARIABILITY AT THE I-IO SITES 

The comparative sample consists of other sites in the floodplain of the Santa Cruz 

River. Preceramic sites generally date to the Late Archaic, recently renamed the Early 

Agricultural period (Huckell et al. 1994). While the majority of radiocarbon dates fall into 

the later phase of the Early Agricultural period (the Cienega phase), some dates (from the 

Wetlands site, for instance) fall into the earlier San Pedro phase. Sites with ceramic 

artifacts indicative of consistent pottery manufacture, in the form of seed jars, date to the 

Early Ceramic period. The general period and phase chronology is as follows: 

Early Agricultural period 
San Pedro phase 1200-800 B.C. 
Cienega phase 800 B.C.-A.D. 150 

Early Ceramic period 
Agua Caliente phase A.D. 150-550 
Tonolita phase A.D. 550-650 

All sites represent farming settlements east and west of the river course. 

Contemporaneous settlement size is still unresolved. Evidence of the importance of 

agriculture consists of the presence of maize and of storage facilities in the form of intra-

and extramural pits and storage structures (Mabry 1996; Wocherl 1996). The significance 

of wild resources is attested to by macrobotanical remains of collected wild plants (e.g., 

L. Huckell 1996: Diehl 1997). and by faunal remains (Thiel 1996; Waters 1997: Wocherl 
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1997). Analyses of the latter resources indicate that procurement took place close to and 

away from the floodplain sites. For instance, saguaro seeds were collected in the Arizona 

upland division, and black bear remains at Santa Cruz Bend suggest at least occasional 

forays to higher elevations. Lithic raw material types, such as obsidian, and projectile 

point styles from other regions (Sliva 1997) indicate that some procurement may have led 

further away from home. Resource processing and waste disposal at the settlements are 

documented by specialized features, such as hearths and roasting pits, and trash fill in 

abandoned pit structures. 

For the purpose of comparison of faunal remains and their disposal at these sites 

and at Los Pozos, the following discussion will focus on the faunal assemblages and their 

characteristics, and on their distributions in different depositional contexts. Sites will be 

treated individually, and in chronological order. 

The Wetlands Site ( AZ AA: 12:90 [ASM]) 

Situated about .7 km south of Los Pozos (see Figure 1.1), Wetlands' excavation 

covers 10,000 m^ and can be divided into three temporally or artifactually distinct loci. 

Locus 1 contains two disnjrbed Hohokam pit structures; two Tucson phase structures were 

found in Locus 4. Locus 3 was tested, but since subsequent construction was not going 

to impact the area, no data recovery took place from this locus. Locus 2 is preceramic and 

will be the focus of the following discussion. It dates to the Cienega phase, with one 

exception. Feature 1300, a small round pit structure with a central pit, dates (calibrated 
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2a 1030-825 B.C.) to the San Pedro phase. The other radiocarbon dates from Locus 2 (N 

= 8) fall into the early part of the Cienega phase (Freeman 1997), and come from intra-

and extramural contexts. The latter are much more prevalent than at other sites. Although 

not dug for this purpose initially, many of the extramural pits contained human 

inhumations that were placed into the pits after the features had been in use for some 

time. This kind of burial behavior is not at all uncommon during the Cienega phase 

(Thiel, Mabry. and Freeman 1997); the same type of inhumation was found at Los Pozos 

and at the other I-10 sites. 

Excavated features are separated into pit structures (N = 5), intramural pits (N = 

26), and extramural pits (N = 47) (see Chapter 7). Excavation methods and recording 

procedures are the same as at other sites in the sample. Faunal remains were identified 

and described by J. Waters (in Freeman 1997). The total faunal NISP is 1.108. 

The Faunal Assemblage 

Taxonotnic Composition 

Faunal remains are dominated by lagomorph bones. Over 60 percent of all 

identified specimens are either lagomorphs or small mammals (Table 6.1). In spite of 

noticeable rodent disturbances in archaeological features, rodents make up only 6.5 

percent of the assemblage. Aside from a partial skeleton of a round-tailed squirrel 

{Ammospemiopfiilus), most rodent remains may be culturally deposited (Waters 1997). 

Identified and unidentified specimens in the assemblage occur at almost even proportions. 



Table 6.1. Summary of faunal data from the Wetlands site (AZ AA:12 90 [.ASM]). Locus 2. 

Taxon 

Number of 

Fragments 

% 
Fragments NISP % NISP 

Frogs/Toads (Salientia) 1 1 

Total Amphibians 1 .06 1 .1 

Indeterminate Turtles (Testudinata) I 1 

Sonoran Mud Turtle (Kinostemon 
sonoriense) 

7 3 

Snakes (Serpentes) 1 I 

Non-poisonous Snakes (Colubridae) 3 3 

Total Reptiles 12 .8 8 .8 

Large Hawks (Buteo sp.) 1 1 

Owls (Strigidae) 1 I 

Roadrunner (Geococcyx califomianus) 1 1 

Total Birds 3 1 3 .3 

Rats /Mice (Cricetidae) -) 

Squirrel/Ground Squirrel 

(Spermophilus/Ammospermophilus) 
64 63 

Wood Rats {Neotoma sp.) 2 1 

Total Rodents 68 4.6 66 6.5 

Lagomorph . 2 •> 

Cottontails (Sylvilagus sp.) 144 123 

Jackrabbits {Lepus sp.) 179 152 

.Antelope Jackrabbits {Lepus alleni) 4 1 

Black-tailed Jackrabbits (Lepus 
caiifomicus) 

69 56 

Total Lagomorphs 398 26.9 335 33.0 

Carnivore 5 1 
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Ta.xon 

.N'umber of 

Fragments Fragments NISP 1 .\ISP 

Dogs/Cov otesAVoi ves 62 32 

Total Carnivores 68 4.6 
•» -» 
J>J> 3.2 

.•\rtiodacty Is 128 36 

Deer (Odocoileiis sp.) 46 7 

Pronghorn .\nte!ope (Antilocapra 
cimericLinu) 

1 1 

Bighorn Sheep tO^is canadensis) 5 3 

Total .\rtiodactyls 180 12.2 47 4.6 

Total Identified Ta\a 722 (49.0) 491 (48.0) 

Large Mammal 263 17.8 178 17.4 

Large - Medium .Mammal 15 1.0 10 1.0 

Medium Mammal 20 1.4 19 1.8 

Medium - Small .Mammal 9 .6 8 .8 

Small Mammal 339 23.0 309 30.2 

-Medium Rodent .1 1 

Small Rodent 6 .4 6 

Total L'nidentifled. Sized .Mammals 654 (44.2) 532 (52.0) 

L'nidentitled .Mammal 60 4.0 49 4.4 

-Von-identifiable .Animals 37 2.5 31 3.3 

TOT.\L 1.480 100 I.IOS 100 
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Artiodactyis (4.6 percent) and large mammals (17.4 percent) represent a significant 

portion (22 percent) of the faunal remains. Bighorn and antelope are present. Carnivores 

are represented only by dog/coyote elements. Since most of them were recovered from 

extramural pits that are all intrusive into the same structure, they may all belong to the 

same individual. Other vertebrates, such as amphibians, reptiles, and birds, were not 

identified in large numbers. As at other sites, it is unclear whether they are cultural in 

origin. Four species of lagomorphs could be identified, including Antelope jackrabbit 

(Table 6.2). Cottontails (11.1 percent) are well represented, and their remains are almost 

as numerous as those of jackrabbits (14 percent). 

Fragmentation 

Figure 6.1 indicates that the vast majority of elements were highly fragmented to 

less than one-quarter of their original size. Szuter and Bayham (1996:67) found that 

taxonomic richness is affected by the percentage of identifiable bone, which in turn is 

dependent on the degree of fragmentation. Although the dry, hard excavation matrix at 

Wetlands caused some recovery damage, elements with fresh breaks were reconstructed, 

so that NISP counts come close to the original recoverable specimens. As with other sites 

in the sample, the percentage of identifiable bone at Wetlands is relatively high (see 

Chapter 3). Only 3.3 percent of the assemblage could not be identified at all. Therefore, 

fragmentation may not be responsible for low taxonomic richness (see Figures 3.4 and 

3.5). 



Table 6.2. Compansiin of major economic taxa (MSP) at the Wetlands site i.\Z A.-\;I2:90 

[ASMl) (percent of site NISP in parentheses). 

Large Small 

Artiodactyls .Vfammals Lagomorphs Mammals 

Artiodactv 1 36 (3.2) Leporids : (.2) 

Deer 7 (.61 Cottontails 123 (11.1) 

Antelope 1 (.Ii Jackrabbits 152 (14.0) 

Bighorn 3 (.3) Black-tailed Jackrabbits 56 (5.0) 

Antelope Jackrabbits 2 (.2) 

Total 47 14.6) 17S i 17.4) 335 (30.2 
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Burning 

Three categories of "burning" of faunal remains were identified at Wetlands. 

Calcined bone is either white, gray, or blue/gray in color; charred bone is blackened; and 

unbumed bone shows no sign of exposure to heat, which is not to say that it was not part 

of a cooked meat portion (see discussion of categories of burning in Chapter 2). Figure 

6.2 indicates that the vast majority of bone is unbumed (67.1 percent). Charring is the 

second most frequent evidence of heat exposure (21.4 percent). No elements were 

classified as "discolored," the category that would include the light to dark brown bone 

color assumed earlier to be the most likely indicator of cooking for consumption. This is 

surprising in light of the numerous extramural pits excavated and sampled (N = 47). 

assuming that most processing took place outdoors. If this assumption is incorrect, the 

small number of pit structures in Locus 2 (N = 5) may introduce a sampling bias. 

Cooking that would produce discoloration may have taken place elsewhere. 

Body Part Representation 

Although elements from all other areas of the body are present, artiodactyl cranial 

elements are virtually absent at Wetlands. Teeth are represented by two indeterminate 

fragments. Waters (1997) suggests that deposition in unexcavated areas, or partial 

excavation of structures, may be responsible. Since those elements present in large 

numbers at comparable sites were also found at Wetlands, Waters' suggestion may be 

correct. Other elements with high nutrition portions and potential non-food uses are limb 
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bones. Although of low utility in terms of meat, metapodials and foot bones contain large 

quantities of marrow and grease, and may be brought back to the residential site for 

funher processing (Binford 1978:27, 33), albeit likely still attached to the carcass. 

Depositional Contexts 

Faunal Remains CNISP) bv Context 

For purposes of comparison, depositional contexts have been divided into six 

categories, representing possible primary, secondary, and de facto refuse. At Wetlands, 

as at Los Pozos, structure fill is the best candidate for secondary refuse, since 

homogeneous u-ash deposits occur in abandoned pit structures and at other sites are the 

largest refuse disposal areas. However, Table 6.3 indicates that at Wetlands extramural 

pits contain by far the highest frequencies of faunal remains. Secondary trash in 

intramural pits contains the second highest frequency of faunal bone (Figure 6.3). and 

suggests that the distribution in extramural pits is indeed a sampling phenomenon. 

However, two facts may indicate that sampling had less of an influence; Densities of fire-

cracked rock, assumed essential in food processing, are higher in intramural pits than in 

structure fill at Wetlands (Gregory 1997:Chapter 13). If the presence of high frequencies 

of fire-cracked rock and animal bone in the same feature type are indicative of human 

processing behaviors, intramural pits may have played a greater role in animal processing 

than originally thought. Concerning the most frequent feature type at Wetlands, many of 

the extramural pits contain inhumations, and it is possible that their presence changed the 
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Table 6J. Frequencies of faunal remains (1- NISP) by Jeposicional contcxt by site and by 

time. 

Depositional Conte.xt Wetlands 

Stone Pipe. 

Cienega 

phase 

Santa Cruz 

Bend 

Stone Pipe. 

.\gua 

Caliente 

phase 

Square 

Hearth 

Structure Fill 16.2 61.8 57.0 43.4 63.5 

Ri)ot'AV'alltall 1.5 .9 1 12.4 .8 

Fill and RoofAV'alUall .9 6.8 1.6 37.2 4.8 

Roor 0 o 3.0 1.6 1.5 

Intramural Pus 24.0 29.9 22.3 5.4 4.9 

Extramural Pits 51.4 0 15.0 0 24.3 
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original uses of the features to then contain refuse. Our own notions of burial propriety 

obviously do not apply. 

No faunal remains were found on structure floors, and mixes of fill and 

roof/wallfall contained very few animal bones. Roof/wallfall that was unmixed, on the 

other hand, yielded the second highest frequency in the sample in this context. This 

suggests that at Wetlands perhaps game was stored on a short-terms basis hanging from 

walls and ceilings, for aging, drying, or simply awaiting flinher processing. An accidental 

burning of the pit structure would have caused such short-term, or quasi de facto, refuse 

to fall to the floor. 

Taxa by Context 

Table 6.4 separates economic taxa by their distributions in depositional contexts. 

When compared as proportions of taxa, rather than numbers (NISP) per context, two 

contrasts stand out. Figure 6.4 shows that identified artiodactyl remains are frequent in 

pit structure fill, while large mammal remains are not. The reverse is true of extramural 

pits, where remains of both taxa occur with about equal frequency. However, lagomorph 

and small mammal processing appears to have been a focus in extramural contexts. 

Secondly, artiodactyl and large mammal bones are more frequent in intramural pits than 

are lagomorph and small mammal remains, and bones of identifiable artiodactyls are 

particularly frequent. Assuming that artiodactyls were valuable resources and more 

valuable than lagomorphs, their frequency in intramural pits suggests two interpretations. 
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Table 6.4. Major economic laxa (NISP) by depositional contoxt at the Wetlands site (AZ AA;I2;9() 

[ASMl) (percent in parentheses). 

Taxonomic Order Pit Structures Intramural Pits Extramural Pits 

Lagomorphs 86 (26.0) 78 (23.3) 171 (51.0) 

.\rtiodactyls 11 (23.4) 20 (43.0) 16 (34.0) 

Small Mammals S4 (27.0) 73 (23.4) 155 (50.0) 

Large Mammals 66 (28.6) 49 (29.3) 63 (39.S) 
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The disposal of identifiable remains in interior contexts may indicate that processing and 

consumption of high utility elements took place in private space, while more heavily 

processed low utility elements, such as metapodials, were dealt with in public view. Large 

mammal bone is almost as frequent in extramural pits as identified artiodactyl remains. 

Its lower identifiability is a result of higher fragmentation, and is common of lower limb 

elements at other sites (see Chapter 2). Extramural and thus public contexts contain 

remains of less valuable resources. 

The distribution of major taxa also addresses the potential sampling bias. 

Unexpected frequencies of identifiable artiodactyl remains in intramural contexts suggest 

that remains in a limited number of pit structures may be nevertheless representative of 

behavioral patterns. Although the density of pit structures at Wetlands is lower than at 

other sites (Archer 1997), additional structures were recorded in the northern portion of 

Locus 2, but were avoided during data recovery because construction impact in this area 

was low. Thus, considering the presence of additional, albeit unexcavated, pit structures 

in the area, and unexpected frequencies of artiodactyl remains in intramural pits, bone 

discard patterns by depositional context may reflect prehistoric disposal behaviors. 

Fragmentation by Context 

Table 6.5 indicates that the vast majority of bones are fragmented to less than one-

quarter of their original size. This finding compares favorably with bone completeness at 

other sites in the sample. When compared visually by depositional context (Figure 6.5), 
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Table 6>5. Fragmentation (NISP) by Jcpositional contc.xt at Wetlands t.-XZ AA; 12:90 [ASM]) (perccnt 

in parentheses). 

Fragmentation Pit Structure Intramural Fits Extramural Pits Total 

Complete S (11.0) 1 1 (15.0) 55 (74.3) 74 

Complete except 

Epiphysis 

2 (100) 0 0 "> 

Nearly complete 2 (8.7) 3 (17.0) 18 (78.3) 23 

> 3/4 1 (6.0) 3 (IS.O) 13 (76.5) 17 

1/2 to 3/4 11 (31.4) 4 (1 1.40 20 (57.1) 35 

1/4 to 1/2 32 (24.2) 28 (21.2) 72 (54.5) 132 

< 1/4 218 i26.6) 212 (26.0) 390 (48.0) 820 

Unknown 1 (20.0) 1 (20.0) 3 (60.0) 5 
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the distribution of different degrees of bone fragmentation underscores the behavioral 

impression gained in the previous section. Except for skeletal elements lacking only the 

epiphysis, secondary refuse in pit structure fill contains faunal remains in about the range 

and frequencies of fragmentation seen at other sites. Since no other context yielded 

complete elements without epiphyses, their prevalence in structure fill may be an 

anomaly. Intramural pits also show the expected fragmentation patterns, but elements in 

the more complete range are more frequent, reflecting the higher frequency of 

identifiable artiodactyl remains. A comparable association between species and 

fragmentation (i.e.. identifiability) exists for extramural pits. Higher frequencies of 

lagomorph remains, and thus of small, dense bones with higher survival rates (Lyman 

1994), result in high frequencies of complete elements in this context. 

Burning bv Context 

Table 6.6 shows that half of all unbumed bone, the most frequent type of 

"burning," occurs in extramural pits, while the remainder is split evenly between pit 

structure fill and intramural pits. The higher frequency of calcined bone in extramural pits 

points to the processing function of these features. Fires hot enough, and/or fires that are 

maintained long enough, to produce calcined bone are best kept outside of thatch-roofed 

structures- Figure 6.6 underscores the absence of discolored bone. The category is 

maintained here for comparative reasons because light to dark brown bone was identified 

at other sites in the sample. The values in the category "unknown" are somewhat 



266 

Table 6.6. Burning (NISP) by depositional context at Wetlands (AZ AA:12:S)0 [ASM|) (percent in 

parentheses). 

Degree of Burning Pit Structure Intramural Pits Extramural Pits Total 

Calcined 23 (19.3) 18 (15.1) 78 (66.0) 119 

Charred 60 i2i.i) 54 (19.0) 170 160.0) 284 

Discolored 0 0 0 0 

Unburned 190 (25.5) 190 (25.5) 366 (49.0) 746 

Unknown 2 (40.0) 0 3 (60.0) 5 
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misleading here; the category NISP is only 5. Thus, the absence of this category in 

comparisons with other sites is not significant. 

Wetlands Summary 

As Archer (1997) noted, there is an extramural focus at Wetlands. Faunal remains 

and their distributions by depositional context qualify that impression. Although 

extramural pits do contain the majority of animal bone, economic taxa, fragmentation, and 

burning suggest that the extramural focus centered on lagomorph processing. Less 

fragmented, and thus more identifiable, artiodactyl elements occur more frequently in 

intramural pits, suggesting that less common, and probably more valuable resources, were 

processed indoors and out of public view. The focus on intramural pits for artiodactyl 

processing, and the fact that additional pit structures were recorded suggest that the 

predominance of extramural pits among sampled features does not necessarily reflect an 

almost exclusive outdoor activity area, and that inUiamural deposits are probably more like 

those at other sites in the sample in their significance. 

The Stone Pipe Site (AZ BB: 13:425 [ASM]) 

A large multicomponent site. Stone Pipe lies 5.4 km south of Los Pozos (see 

Figure 1.1). Most of the features recorded within the 5,000 m" of exposed surface date 

to the Early Agricultural and Early Ceramic periods. The central portion of the site holds 

the highest concentration of Early Agricultural period features. There is also a Hohokam 
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component. The estimated total extent of the site covers roughly 50,000 m* (Swartz 1995). 

Seven radiocarbon dates cover only a few features, and no extramural pits were dated. 

Assignment of undated features is based on presence/absence of ceramics and on 

stratigraphic relationships (Swartz 1995). Faunal remains occur in pit structures, 

intramural and extramural pits. The total NISP is 1,895. 

The Faunal Assemblage 

Taxonomic Composition 

Almost 60 percent of the faunal remains were identified as small mammal (Table 

6.7). Combined with lagomorphs (26 percent), they represent most of the as.semblage. 

Rodents were identified to species and, together with very small mammals, may be partly 

intrusive, since rodent disturbance was present at the site. Carnivores are identified only 

as dog/coyote-sized mammals, and both identified and unidentified specimens were 

recorded. Canid burials are known from Santa Cmz Bend, and from non-floodplain Early 

Agricultural sites, such as the Donaldson site (Huckell 1995) and Matty Canyon (Eddy 

and Coley 1983). Artiodactyls and large mammals account for 13 percent of the 

assemblage, and represent the second most frequent taxa. 

Tables 6.8 and 6.9 indicate that lagomorphs and small mammals represent by far 

the most important economic game during the Early Agricultural period. By the Agua 

Caliente phase, artiodactyls and large mammals form a larger portion of the faunal 

assemblage, and may have gained in importance. This contradicts the temporal trend 
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Table 6.7. Suniman of faunal remains from the Sionc Pipe 

Mie (AZ BB;13;-125). 

Stone Pipe 

Spccies BB: 13:425 

Fish 

L'nidcntitlciJ fish 

Amphibian 

Unidentified toad 3 

Reptile 

Kiiti>stenu'ii •ionoriense iSonoran mud 

tunle) 

Indeterminate snake 

N'on-poisenous snake 

Cnnalits sp. (rattlesnake) I 

Bird 

Cullipepla ^cimbelli (Gambel's quail) 1 

Geococcyx caiiforianus iroadrunner) 

Anatidae (vvater duck) 

Large bird iha^vk-sized) 

•Medium bird (quail sized) 1 

Mammal 

Lagomorph 48 (3^) 

sp. ijackrabbit) 290 (15'^-) 

(desert L'ottontail) 153 i8^) 

Rodentia 10 

Amniospermophilus/Spermophiius (ground 1 

squirrel i 

Aininospennophiltis harrisii (Harris 

antelope squirrel) 

\\;o!oma sp. (wood rat) 4 

Cricetidae i unidentified mouse i 2 

Dipodymy; sp. (kangeroo rat) 3 

Thoniomys sp. i pocket gopher) 2 

Carnivores 1 

Cams -.p. idog-'cuvote) 12 

CUIUS fiimiiuin'i (domestic dog) 

Tiixidea u lu i.s  (badger) 

Mcplmus ^p. (skunk) 

Vulpe'i veiiix ibwift fox) 2 

L - r x  bobcat,' 

Hussiwrscus I rm'-itaih 1 



Table 6.7. Continued. 

Stone Pipe 

Species BB: 13:425 

L rsus amencanits (black bear) 

Artiodactyla 21 (1"^) 

Odi'cnileiu sp. (deer) 2 

Odocoileus hemioniis (mule deer) 

Odocoildtis virginianii (white-tailed deer) 

Anii!t>L\ipra umericaiui (antelope) 

Ovis Cctmidensis (bighorn sheep) 

Unidentified mammal 

Unidentified large mammal (deer sized) 223 (12"^) 

Unidentified medium mammal (dog sized) 12 

Unidentified small mammal (rabbit sized) 1.090 (5S'r) 

Unidentified very small mammal (rodent 11 

sized) 

Unknown animal I 

TOTAL 1.895 
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Table 6.8. Comparison of nuijnr economic taxa (NISP) at the Stone Pipe site (AZ BB; 13:425 [ASM]) 

Cicncga phase component (percent of component NISP in parentheses). 

Large Small 

.Artio(Jact\Is Mammals Lagomorphs Mammals 

Deer 8 ( 1.0) Leporids 23 i3.0i 

Mule Deer 1 (.1) Cottontails 72 (9.0) 

Jackrabbits 112 (14.0) 

Total 9(1.1) S4 (10.3) 207 (25.3) 
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Table 6.9. Comparison of major economic laxa (NISP) at the Stone Pipe site lAZ BB: 13:425 

[ASMj). Agua Caliente phase component Perccnt of component N'ISP in parentheses). 

Large Small 

Aniodactvls Mammals Lagomorphs Mammals 

Deer 7 <5.4) Leponds 1 (.7) 

Cottontails 3 (2.3) 

Jackrabbits 24(19.0) 

Total 7(5.4i 24(19.0) 28(22.0) 57(44.2) 
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identified by Szuter and Gillespie (1994). The authors found that more artiodactyls were 

used at Early Agricultural period sites than at later Hohokam sites. The differences are 

attributed to later overhunting, better earlier hunting techniques, or a greater time 

investment in hunting in the Early Agriculmral period. Later communities are assumed 

to have a stronger investment in agriculmre, and thus more restricted hunting schedules. 

Agua Caliente phase sites lie intermittently along the temporal trajectory and should show 

some indication of this trend. Cottontail frequencies, however, do decrease over time, 

suggesting that by the Agua Caliente phase perhaps land clearing for agricultural fields 

and for construction had created a habitat more favorable for jackrabbits (Bayham and 

Hatch 1985; see also [Appendix D]). 

Fragmentation 

When separated by period/phase, over 80 percent of the Cienega phase assemblage 

is fragmented to less than one-quarter of the original size of the specimens (Figure 6.7). 

In the later Agua Caliente phase, specimens are slightly less fragmented, and complete 

elements are somewhat more frequent (Figure 6.8). In both time periods, animal bone was 

apparently either complete or broken to less than three-quarters of its original size. 

Fragmentation types in between these two are rare. Processing of faunal bone, as 

indicated by degree of fragmentation, may have been slightly less intensive in the Early 

Ceramic period. 
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Burning 

While fragmentation may have been less intensive, burning of faunal remains 

appears to have taken place more during the Agua Caliente phase. Figures 6.9 and 6.10 

show that less bone remained unbumed during the Early Ceramic occupation. Animal 

bone with evidence of burning was either calcined or charred, the latter being the most 

frequent form of modification. Discoloration to various shades of brown, suggesting waste 

from meals rather than elements that simply dropped during cooking or were burned as 

secondary refuse, were not observed on bone from the Agua Caliente phase. While their 

frequency is low, discolored bone does occur in Cienega phase deposits. Calcined and 

charred bones are closer in frequency than during the later occupation. The phase patterns 

may indicate a greater variety of methods of preparation during the Cienega phase. 

However, differences may be partly due to sample size (see Chapter 7). 

Body Part Representation 

Although the artiodactyl NISP is low (N = 15) at Stone Pipe, elements from most 

regions of the body are represented. The notable exception is front limb bones. While a 

scapular specimen was found, other bones of the foreleg are absent. Elements of the hind 

limb are restricted to femoral and two metatarsal fragments. Unidentified metapodial and 

foot bones are present. Two factors might be responsible for this pattern. Fragmentation 

at Stone Pipe is high by comparison (see Chapter 2). Eighty-one percent of the Cienega 

phase faunal specimens are broken to less than one-quarter of their original size. Thus, 
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missing artiodactyl elements might well be part of the unidentified large mammal 

remains. Secondly, with proportionally fewer artiodactyl remains in the Cienega phase, 

processing may have been more intensive, including activities that greatly damage bone, 

such as marrow extraction and bone grease production. The fact that discolored bone, 

possibly from such activities as bone grease rendering, occurs in the Cienega phase 

component but not in the Agua Caliente phase component, supports this interpretation. 

Depositional Contexts 

Faunal Remains (NISP) bv Context 

Since extramural pits were not dated, and because their stratigraphy is not time-

sensitive, they cannot be assigned to a particular phase. Therefore, this context cannot be 

included in the following discussion. Very few faunal remains were found on pit structure 

floors during both phases at Stone Pipe (see Table 6.3). Beyond this similarity, 

frequencies of faunal remains vary by context and by phase. While animal bones occur 

essentially either in pit structure fill or in intramural pits during the Cienega phase, faunal 

frequencies are low in intramural pits assigned to the Agua Caliente phase (Figures 6.11 

and 6.12). Structure fill and roof/wallfall material contain most animal bone. Compared 

with other sites, this pattern is unmatched. Only at Wetlands were faunal remains 

recovered from roof/wallfall in significant numbers. However, intramural pits played a 

much more imponant role there. Although the presence of faunal remains in roof/wallfall 

has been interpreted as evidence of storage behavior (Gregory 1997:Chapter 2). this 
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explanation applies largely to bone tools. Since the largest proportion of bone in 

roof/wallfall contexts at Agua Caliente phase Stone Pipe occurred in deposits that were 

mi.xed with fill, the exact origin of the bones is unclear. If the faunal material was 

originally in a floor or near-floor context, it might represent primary refuse. This pattern 

would suggest processing of animal food in an indoor and private context. 

Taxa by Context 

Tables 6.10 and 6.11 indicate that distribution of major economic taxa also vary 

by time at Stone Pipe. While intramural pits contain significant amounts of animal bone 

in the Cienega phase, almost all faunal remains are found in structure fill and roof/wallfall 

contexts during the Agua Caliente phase (Figures 6.13 and 6.14). This suggests that an 

alternative explanation to the one given above might pertain. In the absence of data from 

extramural pits, the increased presence of faunal waste in strucmre fill might indicate that 

animals were processed outdoors, and their remains deposited in abandoned pit structures. 

Intramural pits of the Agua Caliente phase appear reserved for lagomorph and small 

mammal remains, while artiodactyls and large mammals are well represented in interior 

pits during the Cienega phase. However, since the majority of bones occur in structure 

fill in Cienega phase features as well, their processing may also have taken place in 

extramural contexts, while the final waste was disposed of in abandoned structures. The 

taxa groups are present in about equal proportions in both contexts in Cienega phase 

features. Intramural pits of the Agua Caliente phase contain no identifiable lagomorph or 



Table 6.10. Majnr economic la.xa (N'ISPt by dcpiisttional context at the Stone Pipe site (AZ BB; 13:425 

[ASMl). Cienega phase component (percent in parentheses). 

Taxonomic Order Pit Structures Intramural Pits Extramural Pits'* 

Lagomorphs 

.Artiodactv Is 

Small Mammals 

Lar>je Mammals 

149 ("b.4) 

6 (67.0) 

303 (68.0) 

59 (74.0) 

46 (23.6» 

3 (33.0) 

145 (32.4) 

21 (26.2)  

•* Extramural pits cannot he assigned to a particular phase, and are thus not included here. 



Table 6.11. .Major economic ia\a (N'ISP) by deFH.isitionai context at the Stone Pipe site i.\Z BB; 13:425 

[ASM]). Agua Caliente phase component (percent in parentheses). 

Taxonomic Order Pit Structures Intramural Pits Extramural Pits^ 

Lagomorphs 

Artiodacty Is 

Small -Mammals 

Lar^e Mammals 

25 (8*9.:) 

7 (100) 

54 (95.0) 

24 (KW) 

3 (11.0) 

0 

3 (5.0) 

0 

Extramural pits cannot be assigned to a particular phase, and are thus not included here. 
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artiodactyl bone, suggesting more intense processing. 

Fragmentation bv Context 

In contrast to Wetlands, complete and almost complete elements are present with 

great frequency at Stone Pipe (Tables 6.12 and 6.13). Figures 6.15 and 6.16 show that 

faunal remains of all degrees of fragmentation occur essentially in both fill and intramural 

pits in Cienega phase features. In the Agua Caliente phase component, on the other hand, 

only highly fragmented bone was found in intramural pits. This pattern parallels the 

finding that no identifiable artiodactyl and lagomorph remains were recovered from Agua 

Caliente phase intramural pits. Specimens that are too fragmented to be assigned to a 

fragmentation type occur in both phases, but are more frequent in the Agua Caliente 

phase. Here they are found mostly in structure fill, which again points to potential 

extramural processing with subsequent trash disposal in abandoned pit structures. 

Burning bv Context 

During the Cienega phase, burned and unbumed bone can be found in both pit 

structure fill and intramural pits (Table 6.14). The distributional proportions do not vary 

by type of burning, but remain essentially the same: structure fill contains the majority, 

intramural pits yield around 30 percent (Figure 6.17). The burning type "discolored" is 

maintained here for comparative purposes with other sites, and has been discussed in the 

section on bone burning. 



Table 6.12. Fragmentation (NISP) by depositional context at Stone Pipe (AZ 

BB: 13:425 [ASM]). Cicnega phase (percent in parentheses). 

Fragmentation Pit Structure Intramural Pits'* Total 

Complete 19 (73.11 7 (27.0) 2t) 

Complete except 

Epiphysis 

0 0 0 

Nearly Complete 3 (100) 0 3 

> 3/4 4 (80.0) 1 (20.0) 5 

1/2 [0 3/4 S (67.0) 4 (33.0) 12 

1/4 to 1/2 71 (77.2) 21 (23.0) 92 

< 1/4 68 (72.3) 26 (28.0) 9-i 

Unknown 356 (69.0) 162 (31.3) 518 

' Extramural pits cannot be assigned to a particular phase, and are thus not 

included here. 



Tabic 6.13. Fragmentation (NISP) hy dcpositional contcxt at Stone Pipe (AZ 

BB:.i;425 [ASMI.i. Agua Caliente phase (percent in parentheses). 

Fragmentation Pit Structure Intramural Pits'" Total 

Complete 11 (92.0) 1 (.8) 12 

Complete except 

Epiphysis 

I (ICX)) 0 1 

Nearly Complete 1 (100) 0 1 

> 3/4 0 0 0 

1/: to 3.'4 6(100) 0 6 

!/4 to 1/2 9 (90.0) 1 (10.0) 10 

< 1/4 17 (89.5) 2 (10.5) 19 

Unknown 77 (96.3) 3 (3.7) SO 

' E.\irumural pits cannot be assigned to a particular phase, and are thus not 

included here. 
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Table 6.14. Burning iNISP) hy dcpositional context at Stone Pipe (AZ 

BB:I,';425) [ASM]). Cicnega phase component (percent in 

parentheses). 

Degree of Burning Pit Structure Intramural Pits Total 

Calcined 63(71.0) 26(29.2) 89 

Charred 95(68.3) 44(32.0) 139 

Discolored (3 0 0 

L'nburned 371(71.1) 151(29.01 522 



UMI 

Oibcdtoiiid Cliaiitid C(«U:ii)t3(l 

DcgiGo ol Durniny 

Kit-iiri- ft.17. Ihiininj! liy ilcpD.siiiiuiiil coiiifxi m llic Sloiic l'i(K' silc (AZ UB:1,1:425 |ASM|), Cicncga 

tuinpimciil. 

IJ 
vC 



295 

Table 6.15 shows that distributions are different during the Agua Caliente phase. 

While calcined bone occurs in similar proportions in structures and intramural pits as in 

the Cienega phase, charred and unbumed bone from the later phase was found almost 

exclusively in structure fill. Figure 6.18 illustrates this dramatically different distribution. 

The fact that exu^mural pits cannot be considered here, and for other Stone Pipe 

contexts, poses a problem. However, the Agua Caliente phase distribution may reflect that 

much of at least the most messy animal processing and cooking took place outdoors. 

Animal food was processed extramurally, and trash was disposed of in abandoned pit 

structures. If intramural pit fill is secondary refuse gathered indiscriminately from 

extramural activities, we would expect to find both calcined and charred remains, as well 

as indications of other types of burning. This suggests that the calcined bone in intramural 

pits is the result of human activities. 

Stone Pipe Summary 

Analyses of the faunal assemblage and its depositional disuibution at the Cienega 

and Agua Caliente phase components at Stone Pipe suggest temporal differences in the 

treatment of animal food and its waste. Although lagomorphs and small mammals are the 

hunting focus, increasing frequencies of ariiodactyl remains in the Agua Caliente phase 

indicate that large game may have gained in importance. This finding does not correspond 

to the temporal trend in artiodactyl procurement identified by Szuter (1989). Although 

upland Hohokam hunters continued to procure deer as a mainstay of the diet, lowland 



Table 6.15. Burning (NISP) by dcpositional contcxt at Stono Pipe (AZ 

BB;I3:425) [AS.M]). Agua Calicnte phase component (perccnt 

in parentheses). 

Degree ot' Burning Pit Structure Intramural Pits Total 

Calcincd 8 (67.0) 4 (33.0) 12 

Charred 29 (97.0) I (3.0) 30 

Discolored 0 0 0 

L'nburned 85 (98.0) 2 (2.0) 87 
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farmers of Hohokam times found it increasingly difficult to expend the time and effort 

for large game hunting. Occupants of Stone Pipe were lowland farmers, sedentary sensu 

Kent (1989:2) in a large floodplain settlement, engaged in maize agriculture and the 

collection of wild plants. Macrobotanical remains indicate that wild resources were 

procured neeu: home, but also in uplands (L. Huckell 1996), where artiodactyls could have 

been pursued as well. This type of settlement-subsistence system is akin to logistically 

organized collectors in Binford's (1980:10-12) model, whose "mapping on" to resources 

takes the form of sedentary villages that send out logistic task groups rather than engage 

in residential moves, and who seek to 

"procure specific resources in specific contexts [to accommodate a] situation 
where consumers are near to one critical resource but far from another equally 
critical resource [so that] we may identify specific procurement goals for most 
logistically organized groups." 

Fragmentation patterns underscore the impression of "non-compliance" with 

Hohokam subsistence patterns. Greater fragmentation in the Cienega phase, combined 

with fewer artiodactyl remains, suggests that deer was a scarcer resource to be processed 

more intensively than in the later Agua Caliente phase. However, if unidentified limb 

bone fragments are indeed included among unidentified large mammal remains, they must 

have been processed intensively in the Agua Caliente component, suggesting perhaps a 

specialized activity. Both the distribution of economic taxa and of bone fragmentation by 

depositional context correspond to an interpretation of more intense processing during the 

Agua Caliente phase, and of more frequent indoor activities in the Cienega phase 
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component. 

The Santa Cruz Bend Site (AZ AA: 12:746 [ASM]) 

One of the largest sites in the comparative sample, Santa Cruz Bend lies about 

3.6 km south of Los Pozos (see Figure I.l). Three distinct occupations are evident: 

"during the middle to late first millennium B.C., and reoccupied in the eleventh century 

A.D., and again in the early twentieth century" (Mabry 1995:Chapter 2). Radiocarbon 

dates (N = 10) and diagnostic artifacts associated with pit structures assign the majority 

of features to the Cienega phase of the Early Agricultural period. A small number of 

features date to later periods, most notably the Middle Rincon phase of the Tucson Basin 

Hohokam chronology. On an exposure of over 12,000 m", 183 pit structures were 

identified. Based on testing, which sought to define site boundaries, the extent of the site 

is estimated at 20 acres (80,940 m"), the number of pit structures at 500. Stratigraphic 

investigations indicate that the Santa Cruz River has been stable in this area for "at least 

the last several thousand years [and] has not migrated eastward [so that the] surface of 

this [T2] terrace still slopes gradually toward the river" (Mabry 1995:Chapter 2). Since 

all of the sites in the sample lie within close proximity to this area and to each other, the 

same conditions are assumed for the entire sample (see also the discussion of the 

prehistoric Santa Cruz River in Chapter 2; Betancourt and Turner n.d.; Hendrickson and 

Minckley 1984). Excavated and sampled features cover 26 percent of the features 

recorded. Of the identified features (N = 730), 63 pit structures (34 percent) and 116 
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extramural pits (22 percent) were fully excavated or sampled. Pit structures include a big 

house (Feature 310), interpreted as a "large [communally] integrative structure," several 

potential house groups with storage facilities and habitation structures, and a possible 

public plaza (Mabry 1996). Faunal remains were recovered from structures, intra- and 

extramural pits, and represent 40.5 percent of the artifact total. The site NISF is 5,801; 

the Cienega phase NISP is 5.789 and will be the focus of the following discussion. 

The Faunal Assemblage 

Taxonomic Composition 

Large mammals (23.4 percent) and artiodactyls (4.6 percent) are a much more 

significant component of the assemblage than at Stone Pipe (Table 6.16). However, 

lagomorphs (23 percent) and small mammals (44 percent) do represent the largest 

taxonomic groups at Santa Cmz Bend. Considering the reported rodent disturbance in the 

silty site matrix, the presence of rodent remains is not surprising, although they form only 

a small percentage of the assemblage (1.2 percent). Three Orders are noteworthy. Reptiles 

constitute .5 percent of the total NISP. Thiel (1996) suggests that they are largely 

intrusive into the soft sediments of archaeological features. Although their portion of the 

assemblage is small (.2 percent), the mere presence of birds and their taxonomic richness 

distinguish this assemblage. Only Los Pozos and Wetlands yielded significant bird 

remains. Santa Cruz Bend shares hawk remains with Wetlands, and hawk and duck 

specimens with Los Pozos. The latter indicate that occupants of Santa Cruz Bend also 



Table 6.16. Summarv of taunal remains from ihe Santa Cruz Bend 

site (AZ A.-\;I2;746). 

Santa Cruz Bend 

Species A.A: 12:746 

Fish 

Unidentified fish 1 

Amphibian 

L'mdentitled toad 

Reptile 

fCcnuscerrion sonorieiise (Sonoran mud 19 

turtle) 

Indeterminate snake 1 

N'on-poisenous snake 6 

Crohilits sp. (rattlesnake) 1 

Bird 

Callipepla i-ambelli (Gambel's quail) 2 

Geococcyx caiijhrtaniis (roadrunner) 2 

Anatidae (water duck) 1 

Large bird i hawk-sized) 2 

Medium bird iquail sized) 4 

Mammal 

Lagomorph 17 

sp. (jackrabbit) 921 i\6'7ct 
Sylvilu;^us auJuboni idcsen coaontail) 392 {7'^ct 
Rodentia 17 

Aininospermophiius/Spcrmopkilus (ground 9 

squirrel i 

Ammospennophilus hitrrisii (Harris 9 

antelope squirrel) 

Seotoma sp. (wood rat) S 

Cricetidae 'unidentified mou.se) 1 

Dipodymys sp. (kangeroo rat) 2 

Thiimomys sp. (pocket gopher) 22 

Carnivores 

Cj ius sp. I dog/coyote) .i9 

Cunis fatr.tlutris idomestic dog) 1 

TiLxidea hLtiis (badger) 1 

Mephttiis ^p. (skunkI 1 

Vulpes vei"X 1 swift UK) 

L\> l<c ruftis ibobc'M) ?• 
Bitssuriscus .:s:u:us inngiail) 

L'r\!i.i jntertL.irtus i black bean 1 



Santa Cru/ Bend 

Spccics AA; 12;7-)'6 

Artiiidactv la iTz (.VJ-i 

Ot/oLfii/c'iii-ip. (dcen 50 ll'r) 

OJncniletis hemunius (mule deer) 2 

Ociociuleus itr^iiiiLiihi i white-tailed deer) 3 

Aitiiliicupni Lunerkana (antelope) 1 

Ovis cMtaddnsts I bighorn sheep) yt 

Unidentified mammal 1 

L'nidcntitled large mammal ideer sized) 1.356 (23^^) 

Unidentified medium mammal (dog sized) 79 

Unidentitled small mammal (rabbit sized) 2.554 (44^) 

Unidentified very small mammal (rodent 55 (1 'r) 

sized) 

Unknown animal 5 

TOTAL 5.S01 
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exploited the aquatic environments of their cienega home. The last Order of special note 

is carnivores. At .8 percent of the assemblage, they probably do not represent a food 

resource, but the species represented suggests that carnivores were an important taxon. 

Canis sp. remains (NISP = 39) are comparatively numerous, and a canid burial indicates 

their cultural relevance. The latter also applies to bears. A juvenile black bear {Ursus 

americanus) skeleton was found buried extramurally. Since pathology shows that the 

animal may have died from an infectious disease (Thiel 1996), it was likely alive when 

at Santa Cruz Bend rather than being collected, curated, or traded. Since black bears occur 

generally above 5,000 ft in encinal woodland and montane conifer forest (Hoffmeister 

1986:483), the live animal also indicates that site occupants traveled to high elevations 

in the Santa Catalina and Santa Rita Mountains; the Tucson Mountains nearer to the I-IO 

sites are not high enough to support bears. Other carnivores, such as fox, ringtail, skunk, 

and bobcat may have been hunted for their pelts. The same may be true of badger, but 

its burrowing habit makes it suspect as an intrusive animal. 

Several aspects are noteworthy concerning artiodactyls. With a sample size equal 

to that of Los Pozos, artiodactyl identifiability is remarkable by comparison. Not only was 

mule deer identified, but white-tailed deer as well. The latter is another indication that 

animals were hunted above the Arizona Upland lifezone. The number of bighom remains 

is also unusual. They represent 14 percent of the artiodactyl NISP, compared to 3 percent 

at Wetlands and 6 percent at Los Pozos. Antelope remains suggest the exploitation of 

floodplain grasslands. In summary, considering the species exploited and their known 
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habitat preferences, Santa Cruz Bend occupants procured animal resources from a broad 

environmental spectrum, while focusing on lagomorphs and artiodactyls for subsistence 

"staples." The predominance of jackrabbits among the leporids (Table 6.17) suggests that 

land near the site may have been cleared, probably for construction, fuel, and agricultural 

fields. 

Fragmentation 

Figure 6.19 clearly shows that the vast majority of faunal remains was broken to 

less than one-quarter of their original size. Considering other fragmentation types below 

three-quarters, it appears that bone was either left unbroken, or was processed to the 

fullest, probably including marrow cracking and subsequent bone grease production. This 

pattern is almost identical to that at Stone Pipe during the Cienega phase (see Figure 6.8). 

Other sites, such as Wetlands, show the same basic pattern, but yielded more complete 

bone. 

Burning 

Almost 80 percent of faunal remains are unbumed (Figure 6.20). Charring is the 

next frequent type of burning. At Santa Cruz Bend, discolored bone was identified. More 

frequent than calcined bone, it may indicate that animal food was prepared by a manner 

of cooking that supplies moderate heat, such as pit roasting, either in a protective 

wrapping or in hot sand (Wandsnider 1997). Browned bone was not observed at Wetlands 
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Table 6.17. Comparison of major economic taxa (NISP) at the Santa Cru^i Bond sue (AZ AA:l2;74h 

[ASM|) (pcrccnt of site N'ISP in parentheses). 

Large Small 

Ariiodactyls Mammals Lagomorphs Mammals 

ArtiixJacty! 172 (3.01 Leporids 17 (.3) 

Deer 51 (.9) Cottontails 3<^2 (7,0) 

Mule Deer 2 (.03) Jackrabhits 921 (16.0) 

Antelope 1 (.02) 

Bighorn 36 (.6) 

Total 265 (4.6i 1356 (23.0) 1330 (23.0) 
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or at Stone Pipe. Twenty-six extramural thermal pits with various degrees of oxidation 

and other evidence of burning were identified at Santa Cruz Bend (Wocherl 1996). With 

the exception of one hearth, they are all roasting pits. 

Body Part Representation 

All anatomical regions of the body are represented for artiodactyls (Thiel 1996). 

Figures 6.21, 6.22, and 6.23 show that the regions are somewhat different for 

unidentified aniodactyl and deer. The exception is ribs and axial skeleton minus the 

pelvis. Of these elements, ribs are difficult to assign to a particular species. Although it 

is possible that butchering efforts focused on front and hind limbs and cranial plus neck 

elements, all parts of the body are represented when the indicated elements from the 

figures are combined (see also Thiel 1996:Table 5.11). Thus, it is likely that whole 

animals were brought back to the site. Higher counts of scapulae, humeri, and femora, 

however, do suggest that hunters could also afford to bring back only certain parts. The 

bones in some of these, such as scapulae, may have been valued as tools. Interestingly, 

the array of bighorn elements at Santa Cruz Bend also lacks axial elements and ribs, and 

also innominates. Seen against the emphasis on cranial and neck elements, the absence 

of lower hind limb bones and of humeri may indicate that bighorn sheep were most 

valued for their homs or their hides rather than as a meat-bearing resource. It is possible 

that only cranial elements were brought back to the site, whereas other elements were left 

in the field. However, no horn cores were identified in the assemblage. 
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D e e r  

Figure 6.21. Deer elements recovered from the Santa Cruz Bend site (from Thiel 1996). 
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L'nidentitied aniodactyl elements recovered from the Santa Cruz Bend site (from Thiel 
19%). 
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Figure 6.23. Bighorn sheep elements recovered from the Santa Cruz Bend site (t'rom Thiel 1996). 
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Depositional Contexts 

Faunal Remains (NISP) bv Context 

In contrast to Wetlands, over half of all faunal remains were recovered from 

structure fill at Santa Cruz Bend (see Table 6.3). Intramural pits yielded about the same 

frequencies of bone as at Wetlands, and also at the Cienega phase component of the Stone 

Pipe site. Since the vast majority of features at Santa Cruz Bend date to the Cienega 

phase, it is here assumed that exuramural pits also belong largely to that time period, so 

that extramural features can be included in this analysis. As Figure 6.24 indicates, 

extramural pits did not yield very high frequencies of animal bone, particularly when 

compared to Wetlands. This may suggest that (a) some processing took place indoors, and 

(b) extramural pits were generally active during most of the site's occupation, and were 

thus not filled with secondary refuse. Although infrequent, floor artifacts were identified 

at Santa Cruz Bend, leading Mabry (1996) to discuss primary and de facto assemblages 

in this and other contexts. Roof/wallfall finds of faunal remains are rare. 

Taxa bv Context 

Although all of the major economic taxa are represented in the three depositional 

contexts, differences in distributions exist (Table 6.18). The majority of faunal remains 

were recovered from pit structure fills. Over 80 percent of large mammal remains were 

found in this context, suggesting that exhaustively processed bone scrap was dumped into 

abandoned structures. Small mammal remains, on the other hand, are most frequent in 
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Table 6.18. Maji)r cci)nomic ta.xa (NISPi hy Jepositional context at the Santa Cruz Bend site (.-\Z 

.\.-\;12;746 (.-VSMl) (percent in parentheses). 

Taxononiic Order Pit Structures Intramural Pits Extramural Pits 

Lagomorphs 822 t64.0) 339 (26.3) 132 (10.2) 

Artii^dactv Is 137 (56.0) 41 (17.0) 68 128.0) 

Small Mammals 104 (51.5) 75 (37.1) 23 (11.4) 

Large .Mammals IS (86.0) 1 (5.0) 2 (9.0) 
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intramural pits, while large mammal remains are almost absent. The proportion of 

identifiable artiodactyl bones in extramural pits is surprising (Figure 6.25). Compared with 

Wetlands, the frequencies of artiodactyls in intra- and extramural pits are essentially 

reversed. This suggests that identifiable, and thus more complete, artiodactyl elements 

were processed outdoors, and perhaps "publicly." 

Fragmentation bv Context 

Frequencies of complete elements in extramural pits support the impression gained 

from the distribution of economic taxa. Table 6.19 and Figure 6.26 indicate that complete 

elements lacking only the epiphysis are most frequent in extramural pits. For specimens 

broken to less than three-quarters of their original size, distributional proportions remain 

constant through all fragmentation types 

The category "complete w/o epiphysis" stands out at all sites discussed so far. At 

Wetlands, all remains with this type of fragmentation occur in structure fill, and at 

Cienega phase Stone Pipe none were found in any context. It is unclear whether epiphyses 

are missing due to transport, butchering, some other treatment, or natural decomposition. 

However, since numbers of remains with this type of fragmentation are generally low, this 

treatment may not represent a consistent habit. 

Burning bv Context 

Table 6.20 shows that all contexts yielded specimens in all burning types. 
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Table 6.19. Fragmentation (NISP) by dep».)sitional ^.-ontext at Santa Cruz Bend (AZ AA; 12:746 [ASM]) 

(percent in parentheses). 

Fragmentation Pit Structure Intramural Pits Extramural Pits Total 

Complete 167 (59.2^ 90 (32.0) 25 (9.0) 282 

Complete except 

Epiphysis 

11 (52.4) 1 (4.8) 9 (43.0) 21 

Nearly Complete 11 (58.0) 7 (37.0) 1 (5.3) 19 

> 3/4 20 (50.0) 13 (32.5) 7 (17.5) 40 

1/2 to 3/4 112 (65.0) 36 (21.0) 25 (14.5) 173 

1/4 to 1/2 382 i5').4) 188 (29.2) 73 (11.4) 643 

< 1/4 496 (64.()) 168 (21.6) 115 (15.0) 779 
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Table 6.20. Burninu (NISP) hy dopositional contcxt at Santa CnJ^ Bonil lAZ AA;12;746 (ASMj) 

(pcrccnt in parentheses). 

Degree of" Burning Pit Structure Intramural Pits E.xtramural Pits Total 

Calcined 17.; (59.4) 60 (20.5) 59 (20.1) 293 

Charred 367 (64.4) 82 (14.4) 121(21.2) 570 

Diseoiored 261 (69.0) 58 (15.3) 55 114.6) 378 

L'nburned 2689 (61.0) 1077 (24.3) 665 (15.0) 4431 
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Although the proportions vary somewhat, they are very similar. Noteworthy perhaps is 

the higher frequency of unbumed bone in intramural pits (Figure 6.27). suggesting that 

this context may represent areas with primary and/or de facto refuse, assuming that other 

types of burning are indeed cultural and often represent secondary refuse deposits. 

Santa Cruz Bend Summary 

Mabry (1996) described a number of possible de facto assemblages at the Santa 

Cruz Bend, Stone Pipe, and Square Hearth sites. Previous work by Seymour and Schiffer 

(1986) found that there is a correlation between houses with large floor assemblages and 

the structures' burning, a relationship already explored in Chapter 3 of this work for Los 

Pozos. Table 6.21 shows that 62 percent of structures at Santa Cruz Bend were burned, 

compared to many fewer at other Cienega phase sites. Based on Seymour and Schiffer's 

findings, this pattern increases chances for the presence of de facto assemblages on 

structure floors, and perhaps also in intramural pits at Santa Cruz Bend. De facto 

assemblages are defined by items that retain "residual utility" (Kuhn 1989). At Santa Cruz 

Bend, and at the other I-10 sites, several patterns emerge: 

"the largest proportion of pit structures with possible de facto assemblages at the 
Cienega phase Santa Cruz Bend site had artifacts with residual utility in both tloor 
and pit contexts, while pit-only contexts were most common in the Cienega phase 
occupation at the Stone Pipe site, and floor-only contexts were the most common 
in the Agua Caliente occupation at Square Hearth and Stone Pipe." (Mabry 1996: 
Chapter 1). 

Faunal remains in de facto assemblages at Santa Cruz Bend occur most commonly 



LuKailuKdl Cits 
Unburned Disculurec) Cliaiied CdlLlllud 

Degree of Burning 

l-'itjiirc 6.27. Burning by ilL-positit>nal conlcxi Siiniii Cru/. Bend site (AZ AA:12;746 lASM)). 



Table 6.21. Frcquoncies of humcU anil unhurneil pit structures in the site sample hy sue and by phase 

(percent in parentheses). 

N'umber of Unknown / 

Excavated Pit Partially 

Site Structures Burned L'nburned Burned 

Cienega phase 

Wetlands S 0 3 (37.51 5 (62.5) 

Los Pozos 42 8(19.0) .•^4(81.0! 7(17.0) 

Santa Cruz Bend 61 38 (62.0) 22 i36.0) 1 (.02) 

Stone Pipe 24 8(33.0) 13(54.0) 3(12.0) 

Subtotal 135 54 72 16 

.\gua Caliente phase 

S(^uare Heanh 5 4(80.0) 1 (20.0) 

Stone Pipe 8 5 i62.0) 2i25.0l 1(12.0) 

Subtotal 13 9 3 I 

Total 148 63 75 17 
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in the form of antler, either "raw" and possibly stored for future modification, or as tools 

for lithic manufacture. Often, these are found on the floors of intramural pits together 

with ground stone artifacts. Such assemblages are cache-like. Bone awls and scapular 

rasps are other types of de facto faunal refuse. Whether non-tool skeletal elements were 

stored for fumre use cannot be assessed. However, ethnographic reports describe the use 

of deer antler as hunting disguise and during ritual activities, deer foot bones as musical 

rattles, and deer teeth as personal ornaments (Szuter 1989). Personal ornaments made 

from turtle shell and carnivore elements were found at Los Pozos and may have occurred 

in de facto contexts elsewhere. 

The faunal assemblage itself at Santa Cmz Bend stands out through its taxonomic 

richness, and because of such uncommon species as black bear. The comparatively large 

number of bighorn remains is also remarkable. While fragmentation is intensive, burning 

types include discolored bone, which is thought to have taken more preparation than 

simple roasting on coals or ashes (Wandsnider 1997). Body part representation suggests 

that whole artiodactyls/large mammals were brought back to the site where they were 

processed intensively, and their remains deposited in abandoned pit structures. Extramural 

pits appear to have been primary processing foci, since diey are generally thermal features 

and contain more complete skeletal elements, compared to the bone scrap in structure fill. 

The Square Hearth Site (AZ AA: 12:745 [ASM]) 

Portions of this site were found on both sides of Interstate-10. about 2.4 km south 

JL 
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of Los Pozos (see Figure 1.1). The exposed portion consists of two habitation components 

and widely distributed pit features that seem not directly associated with the habitations 

(Wdcherl and Clark 1995). The total site extent is estimated at 81,100 Locality C in 

the northeastern portion of the site contained the highest density of features, which were 

concentrated in an area of over approximately 4,480 m^ Five pit structures represent an 

occupation during the early part of the Early Ceramic period, while the other structures 

dale to a late Colonial/early Sedentary Hohokam occupation. Fifty-seven percent of the 

identified features were excavated or sampled, including 33 extramural pits. Of the latter, 

seven are roasting pits, including Feature 27, a large rock-lined pit. Fauna! remains were 

recovered from pit structure fill, intramural and extramural pits. The total NISP for the 

Agua Caliente phase component is 98 and will be the focus of the following discussion. 

The Faunal Assemblage 

Taxonomic Composition 

Table 6.22 shows that the assemblage is clearly dominated by lagomorphs (25.2 

percent) and small mammals (50 percent). Artiodactyls and large mammals represent only 

I and 8 percent respectively. By comparison, carnivore (5 percent) and dog-sized remains 

(3 percent) are very well represented, as are rodents (4 percent). Bone preservation is not 

as good as at the other sites in the sample, indicated by the percentage of specimens that 

could not be identified at all (.8 percent), and by the fact that few species were identified. 

More than twice as many jackrabbits as cottontails were identified (Table 6.23). 

t 
•i 



Table 6.22. Summarv- of faunal remains from the Square 

Hearth siie lAZ AA: 12:7451. 

Square Hearth 

Species AA; 12:745 

Fish 

L'nidcntitleJ fish 

Amphibian 

Unidentified toad 

Rcptiie 

Kinnstenion soiwheiise (Sonoran mud 

turtle I 

Indeterminate snake 

N'on-poisenous snake 2 

Croiahis sp. (rattlesnake i 

Bird 

Ciillipepla jcimbelli (Gambei's quail) 

Geococcyx cuUforiunus (roadrunneri 

Anatidae (v^ater duck) 

Large bird (hawk-sized) 

Medium bird iquail sized) 

Mammal 

Lagomorph 

Lupus sp. (jackrabbit) 

Sylvil tgus atulubnni (deser: cottontail) 

Rodentia 

Amnwspermophihis/Spermopiiilus (ground 

squirrel) 

Ammospermophiliis harrisii i  Harris 

antelope squirrel) 

\eiitoma sp. u^oud rat) 

Cricetidae (unidentified mouse) 

DipndyniM sp. (kangeroo rat) 

Thinnoniys sp. (pocket gopher) 

Carnivores 

Cams sp. dog/coyote) 

Cunts fiitiiiliaris (domestic dog? 

Tuxtdea '. l l x u s  ibadger) 

Mephirus -.p. iskunk) 

Viilpe'i vetnx (swift fo\) 

L\iix ruftis (bobcat) 

BasSiinSL US jsiuUts i ringtail i 
L'rsus ameru iinus i black beari 

5 (3't) 

20 (IS'^r) 
S (S'^-) 

4 (3"^^ 

6 (5'1) 



Table 6.22. Continued. 

Spccics 
Square Heanh 

AA: 12:745 
Ariiodactyla T 
Otlocoileus sp. (deer) 
Odccoileus hemianiis (mule deer) 
Oitacoileus vir^iniana (white-tailed deer) 
AntiUtcapru americana (antelope) 
Ovis canadensis (bighorn sheep) 
Unidentified mammal 
Unidentified large mammal (deer sized) 11 
Unidentified medium mammal (dog sized) 4 
Unidentified small mammal (rabbit sized) 66 
Unidentified very small mammal (rodent 1 

(I'/f) 

(S^c) 
O'^c) 
(50%) 

sized) 
Unknown animal 

TOTAL 131 



Table 6.23. Comparison of major economic ta.xa iNISP) at the Square Hearth site (AZ A.-\:l2:745 
[ASM]) Percent of site NISP in parentheses). 

Large Small 
•Artiixlacty Is Mammals Lagomorphs Mammals 

Deer 2il.5) 11 Leporids 5(4.0) 

Cottontails S{6.1) 

Jackrabbits 20(15.3) 

Total 2(1.5) 11(8.0) 33(25.2) 66(50.0) 
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suggesting an open environment that may have resulted from land clearing for 

construction, domestic activities, and agricultural pursuits. 

Fragmentation 

Bone fragmentation is highly similar to that at other sites in the sample (Figure 

6.28). Almost 80 percent of the specimens are broken to less than one-quarter of their 

original size. It is noteworthy, however, that the frequency of complete bone (10 percent) 

is higher than at Wetlands, Stone Pipe, or Santa Cruz Bend, and stands in contrast to the 

lower taxonomic identifiability at Square Hearth. 

Burning 

As at the sites discussed previously, unbumed bone represents the majority. 

However, at less than 70 percent its proportion is noticeable lower than in other 

assemblages. Other types of buming increase accordingly: While charred remains are the 

second most frequent type at other sites, including Agua Caliente phase Stone Pipe, 

calcined bone is more frequent at Square Hearth (Figure 6.29). Discolored remains were 

also recorded, suggesting that some type of pit roasting was practiced. Considering the 

overwhelming number of lagomorph and small mammals in the assemblage, and because 

Wandsnider (1997) suggests that pit roasting usually serves to cook bulk meat, the 

discolored remains may represent refuse from the consumed results of rabbit drives. 



Cu(ii|jlele Cuiiififere w/o Neaily Coi i i i>lulo > 3/4 1/2 lo 3/4 1/4 lo l/l' 

Degree of Fragmentation 

Figure 6.28. Dfisrce of iVagmciilaliDn of I'auiial remains ai ll>c Square Hcailh site (AZ AA; 12:743 
(ASMl). 
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6.29. IJftjrc'c ol liuriiiiij! ol I'liunal remains al ilie .Square Hearlli silc (AZ AA:12:745 jASM)). 
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Body Part Representation 

Only two artiodactyl elements were recovered (Thiel 1996). Both are from a lower 

hind limb. Not surprisingly, skeletal elements of lagomorphs indicate that whole animals 

were brought back to and processed at the site. 

Depositional Contexts 

Faunal Remains (NISP) bv Context 

Well over half of all faunal remains were recovered from pit structure fill (see 

Table 6.3). The low frequency in intramural pits is paralleled only by Agua Caliente 

phase Stone Pipe. However, comparisons are problematic, since extramural pits could not 

be analyzed for the latter site. At Square Hearth, extramural pits yielded the second 

highest frequency of animal bone (Figure 6.30). Some faunal remains were found on 

structure floors, and a small percentage occurred in roof/wallfall mixed with fill. Again, 

it cannot be determined whether the specimens were originally in floor or near-floor 

contact. While the high frequency of faunal remains in structure fill suggests their use as 

secondary refuse areas, the low frequency of faunal remains in inu-amural pits suggests 

that they were not filled with secondary refuse, but may represent primary or de facto 

contexts. 

Taxa bv Context 

Both of the two identified artiodactyl elements were found in structure fill, as were 



Sliticliiie Fill Hool/Wdlllall Fill i Dool/Walllall Floor l/ilrainural Bis Exlraniural Pils 

Deposilional Context 

Fijjurt' 6.30. l-'aunal remains (NISI') by deposilional comcM al (Iw Sijuuic Hcanli siic (AZ AA',12-,74S 
lASM)). 

lO 
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most other faunal remains (Table 6.24). Figure 6.31 visually underscores the almost 

complete absence of faunal remains and the lack of large game bone in intramural pits. 

In contrast to Wedands and Santa Cruz Bend, most of the remains from identified 

artiodactyls were found in structure fill. At other sites, these occur in intra- or extramural 

pits. At Square Hearth, extramural pits lack such remains all together. 

Fragmentation bv Context 

The vast majority of complete elements was found in pit structure fill (Figure 

6.32). Highly fragmented bone is restricted to intramural pits, which does not necessarily 

correspond to the frequency of small mammal remains in this context. Although more 

fragmented and thus less identifiable, bone from small animals often has a better survival 

chance (See discussion of taphonomy in Chapter 2). The fact that a large percentage of 

bone was too broken to assign a degree of fragmentation (Table 6.25) indicates that bone 

processing was likely intensive, and that bone meal may have been produced at the site. 

The fact that some fragments from this category occur in extramural pits more than in 

interior contexts may suggest that some extramural pits were used for stone boiling and 

bone grease rendering. The fact that fire-cracked rock constitutes 38 percent of the artifact 

assemblage (Wocherl and Clark 1995) supports this interpretation. 

Burning bv Context 

Table 6.26 shows that no unbumed bone was found in intramural pits, suggesting 
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Table 6.24. Major economic taxa (NISP) by depositional context at the Square Hearth site (.A.Z 
AA: 12:745 [ASM]) (percent in parentheses). 

Taxonomic Order Pit Structures Intramural Pits Extramural Pits^ 

Lagomorphs 

Ariiodactv Is 

Small Mammals 

Larae Mammals 

24 (71.0)  

2 ( 1 0 0 )  

45 (67.2)  

7  (78.0)  

2 (1 .0)  

0 

4 (6 .0)  

0 

8 (24.0)  

0 

18 (27.0)  

2 (22.0) 
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Table 6.25. Fragmcniaiion (N'lSP) by Jopo?,itional contcxt ai Stiuarc Hoanh (AZ A.A;12;745 [ASM!) 
(pcrcont in parentheses). 

Fragmentation Pit Structure Intramural Pits Extramural Pits Total 

Complete 

Complete except 
Epiphysis 

Nearly Complete 

> 3/4 

1/2 to 3/4 

1/4 to 1/2 

<  1 . 4  

L'nkni.>v.*.n 

10 (83.31 

1 1100) 

2 (1(X)) 

0 

3 (100) 

11 (73.3) 

10 (71.4) 

57 (70.0) 

0 

0 

0 

0 

0 

1 (7.0) 

1 (7.1) 

4 (5.0) 

2 (17.0) 

0 

0 

2 (100 )  

0 

3 (20.0) 

3 i21.4) 

21 (25.0) 

J 

15 

14 

82 
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Table 6.26. Burning iN'lSP) by deposiiional context at Squan; Heanh AA: 12:745 [ASM]) (percent 
in parentheses). 

Degree ot Burning Pit Structure Intramural Pits E.xtratnural Pits Total 

Caleined 16 (64.0) 5 (20.0) 4 (16.0) 25 

Charred 11 (48.0 ) 1 (4.0) 11 (48.0) 23 

Discolored 0 0 0 0 

Unburned 67 (81.0) 0 16 (19.0) 83 
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that interior features served processing functions. The frequency of calcined bone in this 

context supports this interpretation, particularly since remains with all types of burning 

occur in structure fill. The absence of discolored bone in favor of calcined and charred 

bone (Figure 6.33), however, may indicate that cooking generally involved greater heat 

and open flame. Extramural pits yielded the highest frequency of charred bone, suggesting 

that open flame cooking took place outdoors. 

Square Hearth Summary 

With a comparatively small NISP, the Agua Caliente component at the Square 

Hearth site does not resemble that at Stone Pipe. Faunal remains are more complete, and 

more specimens are calcined. Roof/wallfall and mixed contexts yielded significantly fewer 

faunal remains than at Stone Pipe for this phase, while structure fill contained higher 

frequencies of animal bone. Although the exclusion of extramural contexts at Stone Pipe 

may affect the comparison, the use of abandoned pit stmctures as secondary refuse dumps 

is more clearly indicated at Square Hearth. The complete absence of unbumed bone in 

intramural pits, in contrast to its distinct presence in structure fill, supports this 

interpretation. 
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LOS POZOS AND THE TEMPORAL STRUCTURE OF THE SAMPLE 

Comparison of Los Pozos and the I-IO Sites 

Against the background of descriptions and analyses in the preceding chapters, the 

following discussion will examine Los Pozos' place among the I-lO sites. With an 

occupation during the later part of the Cienega phase, Los Pozos overlaps temporally with 

Santa Cruz Bend and Cienega phase Stone Pipe (Gregory 1997:Chapter 13). Both 

Wedands and the comparatively small body of data firom the Clearwater site, west of the 

river at the base of A-Mountain. date to the early part of the phase, and partly even to the 

preceding San Pedro phase. Square Hearth, on the other hand, lies at the other end of the 

temporal continuum in the Agua Calientc phase of the Early Ceramic period. Dating to 

the same time period, the later Stone Pipe component also falls into the Agua Caliente 

phase. Thus, Santa Cruz Bend and Los Pozos occupy a chronological "middle ground" 

(Table 7.1) 

For comparative purposes, the following discussion is structured similarly to 

Chapter 6. and will examine aspects of the faunal assemblage and of depositional contexts 

as they relate to similarities and differences in the comparative site sample, and as they 

address predictions of change over time. 



Table 7.1. Temporal sequence of occupations in the comparative sample. 

Site Phase Occupied 

Square Hearth Agua Caliente 

Stone Pipe Agua Caliente 

Los POEOS late Cienega 

Santa Cruz Bend mid - late Cienega 

Stone Pipe mid - late Cienega 

Wetlands late San Pedro (?) - early Cienega 

Clearwater late San Pedro (?) - early Cienega 
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The Faunal Assemblage 

Taxonomic Composition 

Los Pozos is the taxonomically richest site in the sample. This is true for both the 

number of Orders and the number of species represented (Figures 3.4 and 3.5). Bird 

species in particular account for much of the diversity. Although the use of birds as food 

animals in the Southwest prior to the exploitation of turkeys is unclear, "birds served 

various functions in prehistoric society and were hunted as much for their feathers and 

bones, which were used for tools and ornaments, as for their meat." (Waters 1997). Likely 

early candidates to have been exploited as food are waterfowl of riparian environments, 

and both Los Pozos and Santa Cruz Bend yielded waterduck (Anatidae) fragments. Fish 

were also exploited at these two sites. For both these aquatic species, however, remains 

are very scarce, which is often explained as a sample bias. At the I-10 sites, including Los 

Pozos, this does not seem to be the case (see the discussion on sampling in Chapter 2 and 

on preservation and taphonomy in Chapter 4). Thus, their scarcity must have other 

explanations. Perhaps they were not frequent economic species, or their remains did not 

find their way into the examined contexts, or a combination of the two. Whatever the 

reasons for their near absence, estimates of their dietary importance are impossible to 

quantify. Other aquatic or semi-aquatic species, such as turtles may also have been 

exploited at Los Pozos and Santa Cmz Bend. No aquatic species were recovered from the 

other sites. 
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Major Economic Taxa Groupings 

No single site in the sample matches the particular frequencies of artiodactyls/large 

mammals and lagomorphs/small mammals at Los Pozos. The proportions of identified 

artiodactyls at Los Pozos (6.4 percent; see Table 7.2) compare most closely to Agua 

Caliente phase Stone Pipe (5.4 percent), while frequencies of large mammal remains (10.4 

percent) correspond to Cienega phase Stone Pipe (10.3 percent). Higher frequencies of 

lagomorphs than of the category small mammals occur only at Wetlands, but barely so. 

and not to the degree as at Los Pozos. At all other sites the proportions are reversed, 

suggesting lower identifiability, and thus higher fragmentation and perhaps more intensive 

processing, of lagomorphs. The fact that distinct species of jackrabbits were identified 

only at Los Pozos and at Wetlands supports this interpretation. 

Table 7.3 expresses the above proportions as ratios. Although comparable to 

Wetlands in some of the relationships (e.g., lagomorphs: Artiodactyls), the Los Pozos 

ratios of small to large game are closest to Santa Cruz Bend, and even dissimilar to 

Wetlands. These pattems may be explored in two ways: as a function of the type of game 

procured, or as a result of differences in identifiability, due to fragmentation. Clearly, 

lagomorphs represent a "staple" at Cienega phase Stone Pipe and at Square Hearth, and 

also for combined phase counts at Stone Pipje. Santa Cruz Bend, and, against expectation, 

later Agua Caliente phase Stone Pipe shows high proportions of artiodactyl remains. Also 

similar with respect to the ratio of small to large mammals. Wetlands and Los Pozos. 

together with Agua Caliente phase Stone Pipe lie at the low end of small game 

I 
t 
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Table 7.2. Comparison of major economic ta.xa iNISP) at Los Pozos (AZ AA; 12:^^1 [ASM]). 

Artiodactvls 
Large 

Mammals Lagomorphs 
Small 

Mammals 

Artiodactyl 

Deer 

Mule Deer 

Antelope 

Bighorn 

Total 

6 

16 

274(6.4) 445(10.41 

Leporids 

Cottontails 

Jackrabbits 

Black-tailed Jackrabbits 

Antelope Jackrabbits 

12 

542 

l.IOl 

134 

295 

2.084 (49.0) 1.095 (26.0) 

Table 7_3. Ratios of major economic ta.\a in the site sample, ordered in time. 

Site 
Lagomorphs; 
.\niodacfv Is 

Small : 
Large 

.Mammals 
Lagomorphs Small .Vlammals ; 
.Artiodactvls + Larae Mammals 

Wetlands 7.1 

Stone Pipe' 2.^.0 
(Cienega) 

Santa Cruz Bend 5.1 

Los Pozos 7.ft 

Siono Pipe (.\gua 4.0 
Caliente i 

1.8 

5.9 

9.4 

2.5 

2.4 

2.9 

7.5 

5.4 

4.4 

Square Hearth lfi.5 6.1) 7.6 
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procurement. The high proportion of small mammals at Santa Cruz Bend may indicate 

that the higher artiodactyl proportions there are somewhat misleading, if we assume that 

most small mammals indeed represent lagomorphs. Agua Caliente phase Stone Pipe and 

Square Hearth share no similar ratios at all. In fact, the clear focus on small game at 

Square Hearth is the exact opposite of game predominance at the Stone Pipe component 

of the same phase. 

Jackrabbit/Cottontail Ratios 

As mentioned earlier, jackrabbits prefer open habitats, while cottontails need 

ground cover to hide in (see also Appendi.x C). These habitat preferences have been 

reflected at archaeological sites. Bayham and Hatch (1985) found that upland Hohokam 

sites yielded more cottontails, while lowland sites produced more jackrabbits. Open 

habitats at lowland sites are created by human activities that modify the environment. 

Assuming that the faunal assemblages bear a relationship to the availability of local game, 

the authors concluded that jackrabbit counts increase with increased dependence on 

agriculture, while cottontail counts decrease. Figure 7.1 illustrates the ratio of jackrabbits 

to cottontails at sites in the sample. Generally, the predicted trend towards higher 

jackrabbit counts over time is bome out. The lower ratio at Square Hearth may be due 

to sample size (Table 7.4). There are two dramatic exceptions: Clearwater yielded almost 

10 jackrabbit for each cottontail specimen, and Agua Caliente phase Stone Pipe yielded 

eight jackrabbit remains per one cottontail remain. Situated west of the Santa Cruz River 
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Table 7.4. NISP and ratio of jackrahbits to cottontails at Cicnoga and Agua Calicnto phase 

sites in the sample. 

Site Jackrahbits Cottontails Jackrahbits ; Cottontails 

Wetlands 210 123 1.7 

CIearv.ater S6 9 9.5 

Stone Pipe (Cienega) 216 125 1.7 

Santa Cruz Bend 921 392 2.3 

Los Pozos 1.490 532 2.8 

Stone Pipe (Agua Caliente) 24 J 8.0 

Square Heanh 20 S 2.5 
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near the base of A-Mountain (Sentinel Peak), the area of Clearwater lies in prime 

jackrabbit habitat in early historic times (Waters 1997b), which seems a likely explanation 

of the archaeofaunal ratio. Since a relatively modem climate and vegetation were 

established throughout the region by 4,000 years ago (Martin 1963; van Devender et al. 

1987), and because early historic records describe the area, we can be fairly certain that 

the prehistoric environment was not drastically different. The lagomorph ratio at Agua 

Caliente phase Stone Pipe is not easily explained. As at Square Heanh. the small sample 

size may have an effect. In addition, a comparatively shorter occupation span at Stone 

Pipe (Mabry 1996) may be responsible. Considering the higher artiodactyl counts at Stone 

Pipe, however, we must assume that hunters traveled to upland areas with some 

frequency, to areas that are also cottontail habitat. On the other hand, with large 

settlements and agricultural fields on the floodplain, jackrabbits were more likely to 

inhabit cleared areas near the site. Perhaps a basic division between lowland and upland 

pursuits existed that did not include the procurement of cottontails. 

Depositionai Contexts 

Faunal Remains (NISP) by Context 

Tables 7.5 and 7.6 summarize the contextual data for Los Pozos, by detailed 

excavation strata and by detailed feature types. As illustrated by Figure 7.2, the vast 

majority of animal bone was recovered from intramural pits. Small pits in both intramural 
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Table 7.5. Faunal remains (MISP) by feature context at Los Pozos (AZ AA; 12:91 [ASM]). 

Feature Context MSP '7c NISP 

Undifferentiated till ( Stratum lOl 1.233 2S.9 

RoofAvall fall (Stratum II) 3 .07 

Near-tloor till (Stratum 19) 26 .6 

Root'AvaU fall 5 cm above floor (Stratum 19R) 72 1.7 

Undifferentiated fill in sealed structures (Stratum 40) 14 .3 

Pit structure tloor (Stratum 20) 89 2.1 

Sub-Total 1.43S 33.7 

Intramural features (includes posiholes) 2,362 55.4 

Combined total pit structures ^ intramural features 3.799 89.1 

Extramural features 465 10.9 

TOTAL 4.265* 100 

• Includes umdentitled mammals and unidentified animals. 



Table 7.6. Number of specimens (N'ISP) by feature type at Loz POAIS (AZ AA:I2:91 [ASM 

Feature Type NISP NISP 

Pit Structures 

Pit structure fill 1.348 32.0 

Pit structure floor 89 2.0 

Intramural Features 

Small pits (<l.5m) 1.242 29.1 

Large pits (>1.5m) 904 21.2 

Bell-ihaped pits 169 4.0 

"Hearths" 3 .07 

Pestholes 42 1.0 

E.xtramural Features 

Small pits 344 8.0 

Large pits 38 .9 

Bell-shaped pits 3 .07 

Roasting pits 75 1.6 

Wells 5 .1 

Total 4.262* lOO.O 

" Includes unidentified mammals and unidentified animals. 
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and extramural contexts yielded the highest frequencies. Undifferentiated pit structure 

filUStratum 10) produced the highest counts of excavation strata in structures. In contrast 

to Agua Caliente phase Stone Pipe, and to Wetlands, roof/wallfall yielded very few 

faunal remains. The majority that were recovered from these contexts were bone tools. 

In terms of bone on structure floors, Los Pozos' structures yielded frequencies between 

Agua Caliente phase sites/components and Cienega phase Santa Cruz Bend. However, 

neither Santa Cruz Bend, nor the other sites, produced more than 27 percent of their 

faunal remains from intramural pits. Even with the second lowest frequency of bone in 

structure fill at Los Pozos (28.9 percent), we would expect similar frequencies in 

intramural pits that were open at the time of abandonment, and were filled with secondary 

refuse at the same time as the overlying structure. 

The high frequency of animal bone in intramural pits may be explained as a result 

of a specific remodeling behavior at Los Pozos. While intramural pits at other sites 

remained open and active until the overlying pit suaicture was abandoned, 20 (60 percent) 

out of 33 intramural pits at Los Pozos were intentionally filled during the use-life of the 

structure. The filling material was secondary refuse of the same type that accumulated in 

abandoned structures, containing faunal remains, fire-cracked rock, and other artifacts. 

The comparatively low frequencies of faunal remains in extramural pits at Los Pozos 

(10.9 percent) suggest that exterior features were not filled the same way, but remained 

open and active. 

Based on construction methods and feature densities at Los Pozos and other I-10 
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sites, Gregory (I997:Chapter 2) suggests that pit structures were in use for about three 

years. The fact that some suoictures were burned may indicate that their use-life was 

purposefully shortened, perhaps in response to vermin infestations. Considering this short 

use-life, intramural pits in general represent short-term depositional contexts, and those 

intentionally filled during the use-life of a structure clearly have a limited time-depth. 

Thus, faunal remains from intramural pits carry event-like information that can be 

compared across the sites in the sample. 

Figure 7.3 summarizes contextual data from all sites in the sample in greater detail 

than in Chapter 6. The graphical presentation shows that temporal trends do not seem to 

affect the distribution of faunal remains. Rather, frequencies of animal bone in particular 

contexts appear to be a site-specific phenomenon, as in the case of Los Pozos' intramural 

pits. Although all sites yielded faunal remains from secondary refijse in pit structures, the 

percentages vary and are not systematically related to other locations of high frequency 

bone refuse. 

Taxa by Context 

Table 7.7 again demonstrates the predominance of faunal remains in intramural 

pits. However, the distribution of taxa in this context suggests that at least some pits were 

not simply filled with secondary refuse, but that taxa occur selectively. Figure 7.4 

illustrates that lagomorph and small mammal remains (a) occur with greater frequency in 

intramural pits than elsewhere, and (b) occur with higher frequency than remains of other 
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Table 7.7. Major cconomn; taxa (NISP^ by dcposuional context at the Los Po/os site (AZ 
AZ A.\: 12:746 [ASM]) (percent in parentheses). 

Taxonomic Order Pit Structures Intramural Pits Extramural Pits'" 

Lagomorphs 583 (29.0) 1188 (58.4) 262 (13.0) 

.•\riiodactyls 121 (46.2) 126 (48.1) 15 (6.0) 

Small mammals 332 (33.0) 547 (54.3) 128 (13.0) 

Large mammals 203 (50.0) 171 (42.1) 32 (8.0) 
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taxa. Pit structure fills yielded higher frequencies of large game, and extramural pits show 

similar proportions of large to small game as intramural contexts. While the proportions, 

albeit not the overall frequencies, of taxa are similar in extramural pits at Wetlands, 

intramural pits at that site show a clear predominance of identified artiodactyls. At 

Cienega phase Stone Pipe all major economic taxa are represented in structure fill in 

about equal proportions, while intramural pits have significantly lower frequencies than 

structure fill. The pattern is carried to an extreme in the Agua Caliente phase features of 

that site, which produced almost all faunal remains from strucmre fill. Intramural pits at 

Santa Cruz Bend show a predominance of small mammals and lagomorphs as at Los 

Pozos, but the low frequencies of large mammals and their high frequency in structure 

fill are quite different from Los Pozos. Finally, intramural pits at Square Heanh are 

almost devoid of faunal remains, while structure fill produced the vast majority, 

particularly of identified artiodactyls. 

If there is a unifying theme among these distributions, it is that small mammal 

remains do occur in discernible proportions in intramural pits at all sites. Identifiable 

artiodactyl remains in pit structure fill represent elements, such as teeth or foot bones, that 

cannot gainfully be broken down further. The same is true of identifiable lagomorph 

remains, largely of limb bones. And finally, taxa that are nearly absent in one context will 

not be evenly distributed across the two remaining ones, but are more likely to occur in 

uncommonly high frequencies in one of the two. 
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Jackrabbit/Cottontail Ratios bv Context 

Although the ratio of jackrabbits to cottontails in intramural pits at Los Pozos is 

not related to the lagomorph NISP statistically (r^ = .153; p = .004), an effort was made 

to discover patterns in the ratio's distribution (Table 7.8), since high jackrabbit counts may 

be the result of rabbit drives. While artiodactyl and large mammal counts appear 

independent of the density of faunal remains, lagomorph and small mammal NISPs are 

correlated with that density. Thus, a lagomorph focus in these features can be 

demonstrated. Since counts of young animals closer to a living population's normal age 

profile may also indicate a hunting method that cannot discriminate against small 

individuals, their proportion in these features was explored. However, since remains of 

only a few young animals of any taxon were recovered at the site, their counts could not 

be utilized statistically. Analyses of taxonomic richness, lagomorph elements, 

fragmentation, and burning by intramural pit feature were also inconclusive. 

A comparison with lagomorph remains in extramural pits yielded three differences 

(Table 7.8). While artiodactyls/large mammals and lagomorph/small mammals account 

for 86 percent of all faunal remains in intramural pits, it is 94 percent in extramural 

contexts. Assuming that extramural pits are more likely to contain primary refuse, this 

difference in taxonomic richness may relate to a possible mixing of depositional episodes 

in intramural pits as they became filled with secondary refuse along with the structure 

housing them, introducing other species into the fill. Comparisons of correlations with the 

density of faunal remains indicate that identifiable lagomorphs and lagomorphs + small 
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Table 7.8. Summary of correlations of faunal remains and artifacts and of t'aunal attributes in intra-
and extramural pits at Los Pozos (.AZ .-VA; 12:91 [ASM]). 

Relationship 

Intramural Pits'* Extramural Pits'" 

NISP : (Jackrabbits : .153 
Cottontails I 

Density Animal Bone : .47 
Number of major taxa 
groups 

Density Animal Bone ; .56 
Lagomorph N'ISP 

Density Animal Bone : .48 

Small Mammal N'ISP 
Density .Animal Bone : .57 
Lagomorph r- Small 
Mammal NISP 
Density Animal Bone ; .177 
Artiodactyl NISP 
Density .\nimal Bone : .18 
Large Mammal NISP 

Density .\nimal Bone : .196 
Artiodactyl + Large 
Mammal NISP 

.004 

.000 

.000 

.000 

.000 

.008 

.007 

.005 

.279 

.681 

.363 

.649 

.188 

.338 

.313 

' .All intramural pits contained faunal remains. 
'' Eleven extramural pits (34 percent) contained faunal remains. 

.095 

.002 

.05 

.003 

.182 

.061 

.074 

.•\ttnbutes Intramural Pits Extramural Pits 
Richness 
aniodactyls/large mammals -
lagomorphs/small mammals 
Franmcntation 
artiodacty Is/large mammals 
lagomorphs/small mammals 
Bum ma 
aniodactylsL/large mammals 

lagomorphs/small mammals 

Ljiiomorrh Elemcnis 

36 

65 9-c 
27 burned 

63 unburned 
21 'Tr burned 

79 unburned 
whole animals and 

fraumentcd carcas.ses 

29't 

21 "T- burned 
79 ^ unburned 

23 'r burned 
77 '^r unburned 

whole animals and 
iraiimentcd carcasses 
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mammal counts are correlated, but that small mammal counts by themselves are 

independent of animal bone density. Other comparative aspects, like distributions of 

skeletal elements, fragmentation, and burning, are almost idenucal to those in intramural 

pits. The third and probably most significant difference is that only 34 percent of 

extramural pits contained fauna! remains. Keeping in mind the smaller sample size, this 

suggests that extramural pits contained less secondary refuse and remained primary 

activity loci while many intramural pits lost their original functions and were filled with 

refuse. 

Fragmentation bv Context 

As in the analyses of fragmentation at the other sites, the fragmentation type that 

is complete except for the epiphysis is distributed differently from other types. At Los 

Pozos, bones broken in such a way as to remove the epiphysis occur only in structure fill 

and in intramural pits, and do so in equal frequencies in both contexts (Table 7.9; Figure 

7.5). However, the sample size is extremely small, as it is at the other sites. For other 

types of fragmentation, faunal remains are distributed in the same relative proportions 

across depositional contexts. Intramural pits generally yielded more than half the remains 

in each fragmentation type. The exceptions to this pattern are exu^amural pits, which did 

not produce any fragments too broken to assign to a fragmentation type. In view of the 

relationship between fragmentation and identifiability, this pattern again underlines that 

extramural pits were probably not trash-filled, and that faunal remains from extramural 
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Table 7.9. FragniL-niation (NISP) by dcpositionl conicxt ai Los Poj^os (AZ A.\;12;91 [ASM1> 
(pcrcent in parentheses). 

Fragnientation Pic Structure Intramural Pits Extramural Pits Total 

Complete 64 ( 30.0) 126 (59.0) 23 (11.0) 213 

Complete except 
Epiphysis 

2 (50.0) 2 (50.0) 0 4 

.Vearly complete 42 (34.4) 64 (52.5) 16 (13.1) 122 

> 3/-1 29 (27.0) 65 (60.0) 15 (14.0) 109 

1/2 to 3/4 59 (27.3) 130 (60.2) 27 (12.5) 216 

1/4 to 1/2 267 (35.0) 422 (55.0) S3 (11.0) 772 

< 1/4 966 (34.4) 1.537 (55.0) 301 (11.0) 2.804 

L'nknown 9 (36.0) 16 (64.0) 0 25 
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contexts do not reflect discard activities. 

Santa Cruz Bend shows a similar distribution of fragmentation types across 

depositional contexts. The main difference lies in the greater emphasis of structure fill as 

a refuse deposit. The same is generally true at Wetlands, except for a slight tendency of 

more fragmented elements to occur in structure fills. Lacking data on extramural pits, the 

Cienega phase Stone Pipe site also shows a relatively even distribution of consistent 

proportions in intramural pits and stmcture fills. The exceptions here are nearly complete 

elements, which occur only in structure fill. Agua Caliente phase Stone Pipe is most 

different from Los Pozos with respect to fragmentation, since highly fragmented bones 

were found only in intramural pits, including fragments in the "unknown" category. The 

latter cannot be explained by the presence of highly processed artiodactyl limb bones, 

since Agua Caliente phase intramural pits at Stone Pipe do not contain any large game 

remains. Thus, if these pits were in active use, and faunal remains there do not represent 

secondary refuse, as has been suggested in Chapters 5 and 6, highly fragmented small 

game bones may be the remnants of processing that included the pounding of the whole, 

or parts of, the animal to be consumed. The same may be true of small game in 

intramural pits at Los Pozos. Figure 7.6 illustrates the general lack of inter-site variability 

in terms of fragmentation by depositional context. 

Burning bv Context 

Table 7.10 compares types of burning across depositional contexts and indicates 

i 
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Table 7.10. Burning (NISP) by depositional context at 
[ASM]) (percent in parentheses). 

Los Pozos {.\Z. .A.A; 12:91 

Degree of Burning Pit Structure Intramural Pits Extramural Pits Total 

Calctneil 55 (38.0) 64 ( 44.0) 27 (18.5) 146 

CharreJ 207 (40.4) 245 (48.0) 60 (12.0) 512 

Discolored 129 (41.5) 163 (52.4) 19 (6.1) 311 

Un burned 1041 (32.0) 1887 (57.4) 359 (1 1.0) 3287 

Unknown 6 167.0) 3 v33.0) 0 9 



367 

that all types of burning occur in all contexts, with one exception. No bones that could 

not be assigned a burning type were found in extramural pits. The fact that such 

unclassifiable bone is often modified by several different types of burning, or is too 

encrusted with calcium carbonate to distinguish burning, supports the interpretations of 

active, functioning extramural pits and of abandoned pit structures that were filled with 

secondary refuse. Since "a significant aspect of meat-processing is that the principal 

archaeological indicators of [specific processing] activities tend to be facilities rather than 

artifacts" (Docile 1980:112), extramural pits may have had specific functions, such as pit 

roasting, that would not normally leave traces of treatments on the same bones. On the 

other hand, garbage dumps, such as abandoned pit structures, would yield remains from 

all types of processing. With the exception of bones of unknown burning type, intramural 

pits yielded remains of all types at almost equal proportions (Figure 7.7). The higher 

frequency of unbumed bones may be explained by its general frequency at Los Pozos. 

Discolored bone is the second highest frequency in intramural pits, suggesting that some 

of these contexts may have been used for slow cooking. Filled intramural pits obviously 

had some purpose before they were filled, which may include meat-roasting in such media 

as hot sand, present in some interior features. The low frequency of discolored bone in 

extramural pits supports this interpretation. Types of burning that are likely produced by 

an open flame or by extended exposure to heat are more frequent in extramural pits than 

discoloring. Calcined and charred faunal remains from intramural pits may represent 

secondary refuse. 

Jl 
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Comparing degree of burning within depositional contexts. Figure 7.8 illustrates 

a general lack of variability paralleling that of bone fragmentation across the sites in the 

sample. This is not true of the distribution of types of burning by context. Neither 

Wetlands nor Square Hearth yielded bones of the unknown type of burning from 

intramural pits, and the near absence of charred remains in that context at Square Hearth 

is conspicuous. In spite of the predominance of burned remains in structure fill, Santa 

Cruz Bend is most similar to Los Pozos in its evenness of proportions across depositional 

contexts. Both sites produced discolored remains, suggesting a wide array of heat 

treatments of animal foods. While a similar symmetry of proportions across contexts holds 

for Cienega phase Stone Pipe, the Agua Caliente phase component at this site shows very 

different proportions. Faunal remains as secondary refuse in intramural pits are mostly 

calcined, suggesting different methods of preparation, perhaps involving hot embers. The 

fact that charred remains occur almost exclusively in structure fills suggests that the 

animals were processed elsewhere and their remains thrown into abandoned structures. 

Most similar to Santa Cruz Bend in terms of distributions across contexts, 

occupants at Los Pozos appear to have cooked animal foods in a number of different 

ways, perhaps according to Wandsnider's (1997) distinctions by meat type. Patterns at the 

two Agua Caliente sites/components are the most different fi"om those at Los Pozos. This 

suggests that variability in faunal processing by heat exposure varied over time, albeit 

without a specific trend. 

I 
I  

•I 
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Comparative Summary 

Comparisons of particular aspects of the faunal assemblages from sites in the 

sample indicate that not all expectations for temporal trends hold. Jackrabbit to cottontail 

ratios generally do increase over time; expressed by the lagomorph index, S/L would 

decrease. However, the late Agua Caliente phase Stone Pipe site shows a trend toward 

increasing artiodactyl exploitation, when an increasing emphasis on small game was 

expected. Particular temporal trends in disposal behaviors could be identified that relate 

to the sites' emphasis on a context type. Later sites, such as Square Hearth and Agua 

Caliente phase Stone Pipe, are distinct from Cienega phase sites in terms of distributions 

of bone fragmentation and burning, but do not follow the same patterns. In summary, 

although evidence of faunal processing, such as fragmentation and burning, is very similar 

across the sites in the sample, bone treatment with respect to depositional contexts varies 

in ways that do not always align in predicted ways along a time trajectory. 

The Temporal Structure of the Sample 

Chapters 5 and 6 explored intra- and intersite variability at Los Pozos and at the 

other sites in the sample. Although some similarities and differences were discovered, the 

overall impression of intersite variability hinged on major temporal division across periods 

(i.e., from the Cienega phase of the Early Agricultural period to the Agua Caliente phase 

of the Early Ceramic). This is not an entirely unexpected result. Binford (1980:18) points 

out that 
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"Increased coarseness [in assemblages and distributions accumulated during long-
term occupations], in turn, should have the effect of reducing interassemblage 
variability among residential sites of a single or closely related system occupied 
during comparable seasons. It would of course also have the effect of increasing 
the complexity and "scale" of assemblage content referable to any given 
uninterrupted occupation, assuming, that is, a responsiveness of assemblage content 
to event differentiations." 

To arrive at a more "fine-grained" analysis of the site sample, efforts were made 

to distinguish between temporal components within chronological phases. On the basis 

of architectural and other differences, Gregory (1997:Chapter 12) suggests a temporal 

division within the Cienega phase into an early and a late part. In comparing aspects of 

construction, Gregory (1997:Chapter 13) found consistent architectural differences, such 

as the presence/absence of floor grooves in pit structures at Santa Cruz Bend and Stone 

Pipe, that generally cluster with feature age. Based on these architectural patterns, 

Gregory divided structures into early and late Cienega phase features. When plotting these 

divisions on site maps of Santa Cruz Bend and Stone Pipe, no particular arrangements of 

features by time are apparent, with two exceptions. At Santa Cruz Bend superimposed 

structures consistently belong to the late Cienega phase group (Figure 7.9, in pocket), and 

at Stone Pipe there is a slight tendency for early Cienega structures to lie toward the 

south (Figure 7.10, in pocket). However, the sample size of early structures at Stone Pipe 

is quite small. Thus, general spatial divisions into early and late Cienega phase 

components at Santa Cruz Bend and Stone Pipe remain unclear. 
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The Early/Late Cienega Phase at Los Pozos 

Los Pozos presents us with a different potentially temporal-spatial division. Testing 

data showed Locus B2 to contain the densest cluster of pit structures. To the south and 

north, feature density decreases, so that this locus, and its northern portion in particular, 

probably represents at least part of Los Pozos' center. The site extent to the east is 

unknown, but to the west, Los Pozos may extend for at least another 150 m (see Chapter 

2). 

Feature density varies within Locus B2. A map of the locus (Figure 1.2, in pocket) 

shows that the southern portion has fewer pit structures, and that their numbers appear to 

decrease significantly in the very southern part of the stripped area. The analyses in 

Chapter 5 demonstrate that the two "halves" of the locus also show differences in the 

faunal assemblage and in the treatment of animal resources. These patterns beg the 

question whether a temporal division within the Cienega phase might also exist at Los 

Pozos. Since some of the differentiating architectural features so prominent at Santa Cruz 

Bend, for instance, are not present at Los Pozos, a different approach to a potential 

temporal division was taken. The location of structures (northings) was plotted against 

their dates in radiocarbon years b.p. Based on the lack of a temporal-spatial pattern at 

Santa Cruz Bend, the same was expected at Los Pozos. Figure 7.11 shows independence 

(r^ = .246; p = .031) between a northern location and a late date. An alternative 

explanation for the differences is that the southern portion represents the site's periphery, 

which may have had different functions from the central pan in the northern portion. 
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Table 7.11. Summary of regression and Chi square test For Feature age as a function oF location 
in Locus B2 at Los Pozos (AZ A.-\:l2:9l [ASM]). 

r^ 

Predictor DATE .246 

Dependent Variable 
NORTH 

F; (CVI 

Chi square (cv) 

JF F p 

1 5.538 .031 

17 

4.45 

12 

18 

Chi square Confidence 

6.316 

.05 

21.0262 .05 

28.869.' 
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Since the statistical distribution is not normal, a more robust Chi square test was 

calculated. The results are reported in Table 7.11 and indicate that feature location and 

age are indeed related. Based on this finding, pit structures at Los Pozos were divided 

into early and late Cienega phase features by their northings, separating the locus into the 

two portions suggested by the findings from Chapter 5. 

Table 7.12 summarizes those findings, and lists additional data that characterize 

the two site areas. Evidence from later sites that are thought of as being fully committed 

to agriculture, with a small hunting and collecting component, generates certain 

expectations for earlier sites on that same trajectory. From the early to late Cienega phase, 

a stretch of almost 1,000 years, we might expect to see evidence for an increase in 

population, site and feature density, a decrease in large game hunting, coupled with an 

increase in the dependence on agriculture. We might also expect changes in artifact 

categories and densities. The two temporal components at Los Pozos shoe the expected 

types and frequencies, with the exception of one artifact type. With an increased 

dependence on cultivated plant food, we would expect to see an increase in processing 

equipment in the form of ground stone tools. Figure 7.12 shows that this is not the case. 

In fact, ground stone represents a rather small aspect of the artifact assemblage at the site 

as a whole and. as at Santa Cruz Bend, metates are conspicuously absent. Densities of 

faunal remains are lower in the later component, and the ratio of artiodactyls to 

lagomorphs decreases, corresponding to the expected de-emphasis on large game hunting 

involving trips away from home and disruptions of the agricultural schedule. Those 
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Table 7.12. Quantiiativc and qualitative comparison of early and late Cienega phase Los Poios (AZ 
AA;i::91 [ASM|). 

early Cienega phase late Cienega phase 

Site -Structure 

Distribution of identified pit structures dispersed (N=35) dense (N=47) 

Distribution of identified extramural pits dispersed + small large cluster + 
cluster (N=36) dispersed (N=32) 

Open extramural space much little 

Intramural Soace 

Intramural pits iexcavated) 10 2S 

Postholes (excavated) 264 494 

Faunal Remains 

Animal bone density 
(mean/excavated pit structure) 

230.53 284.78 

Lagomorphs ; Artiodactyls 6.8 S.5 

Jackrabbits ; Cottontails 2.6 2.9 

Aniodactyi skeletal elements hind limbs -r antler whole body 

Artiodactyl fragmentation lower higher 

Bone artifact types 2 - 3 3 

Artifact Densities 
(mean/excavated pit structure) 

Flaked stone 102.75 78.58 

Ground stone 2.53 2.27 

Fire-cracked rock 98.53 50.26 
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artiodactyls that were brought back to the site were processed more intensively, 

suggesting perhaps that the most use was made of a commodity of increasing value. The 

increase in artiodactyl fragmentation in the later component supports this interpretation. 

The fact that artiodactyl skeletal elements indicate that whole animals were brought back 

to the site, in contrast to a focus on limb bones in the early component, may also indicate 

that over time Los Pozos' occupants had to become less choosy with their faunal 

resources, and included more than the main meat-bearing elements in their diet. Although 

some archaeological research (e.g., Linares 1976) suggests that gardens attract certain 

artiodactyls and that they may be found in fields away from villages, modem wildlife 

studies (e.g., Cockrum 1960; Hoffmeister 1986) and archaeological evidence of shifts in 

animal exploitation over time (e.g., James 1993) indicate that Southwestern aniodactyls 

generally avoid human settlements. Densities of artifacts associated with animal 

processing represent another line of evidence. Lower densities of fire-cracked rock in the 

later portion of Los Pozos may relate to a general decrease in animal processing. The 

increased cooking of small game may afford less preparation and may be accomplished 

in a more opportunistic fashion, such as coal roasting on already existing small hearths 

like those found intramurally at Los Pozos. Rabbits may even have been consumed raw, 

as among the Seri (McGee 1898:197). Flaked stone densities also decrease over time. 

Assuming that stone flakes are associated with animal processing (see Doelle 1980:105). 

and with the treatment of animal by-products, such as hides, lower densities of flaked 

stone may relate to a decrease in large game. As pointed out earlier, and mentioned in 
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Szuter (1989), small game apparently requires less processing. 

Artifact densities also relate to site structure. The greater number of extramural 

pits in the southern portion suggests that more processing took place outdoors. Higher 

densities of fire-cracked rocks in the early Cienega phase may correspond to extramural 

activities. Exterior pits in the southern portion generally lie more dispersed, with the 

exception of a small cluster (North 1680, East 310). With less open exu-amural space, 

exterior pits in the northern portion occur either sporadically interspersed with pit 

structures, or in a cluster just north of the central part of the site. An open space by the 

largest pit structure (Feature 337) at the site is devoid of pits, and is reminiscent of the 

potential "plaza" at Santa Cruz Bend (Mabry 1996). The presence of four superpositions 

near that open area underlines its position. The central cluster of extramural pits may bear 

some relationship with that arrangement. While the northern part shows densely spaced 

pit structures, the two identified wells that give the site its name lie in the southern 

portion. 

Intersite Temporal Changes in Faunal Remains 

In order to divide early and late Cienega phase components at Santa Cruz Bend 

and Stone Pipe, pit structures were grouped according to architectural designs (Gregory 

l997:Chapter 13). Since not all structures were excavated completely, and because some 

features were too disturbed to identify their specific construction, not all excavated 

features are included in the early/late sample. One result is that the faunal sample sizes 
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Table 7.13. Sites and sample siies of deposiiional contexts and t'aunal remains included in 
the comparative Cienega phase database. 

Site 

Number of Features 
Excavated/Sampled 

Part of Cieneiia Phase 
Pit 

Structures 
Intramural 

Pits 
Extramural 

Pits 
NISP 

Stone Pipe 

Santa Cruz 
Bend 

Los Pozos 

Total 

early 

late 

early 

late 

early 

late 

6 

8 

15 

34 

15 

27 

13 

18 

36 

1 2  

28 

15 

17" 

' Extramural pits cannot be assigned to a panicular phase or portion of a phase, and are not 
included here. 
"" Includes intrusive pits. 

785 

325 

1.204 

1.095 

3.140 

6.546 
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for comparison are decreased. This is particularly true at Stone Pipje where only six 

structures could be assigned to the early Cienega phase (see Table 7.13). Thus, statements 

about temporal divisions within the Cienega phase at this site must be regarded with 

caution. 

Ratios of Jackrabbits to Cottontails 

Table 7.14 shows the expected temporal trend towards decreasing numbers of 

cottontails. More jackrabbit remains were recovered from later components at Santa Cruz 

Bend and Los Pozos. The lower rate at late Cienega phase Stone Pipe may already relate 

to the increase in artiodactyls in the Agua Caliente phase. Szuter (1989:271) noted that, 

although lagomorph indices at Hohokam lowland sites were variable, upland sites had 

consistently higher ratios of cottontails, corresponding to their natural habitat preferences. 

Thus, artiodactyls found at Stone Pipe may have been hunted in cottontail habitats further 

upland, and cottontails may have been procured at the same time. Although "temporal 

variability was not observed on a broad-scale basis, ... as the same area was occupied 

through time the lagomorph index decreased" (Szuter 1989:271). Thus, a potentially 

shorter occupation at Stone Pipe may be responsible for the relatively low jackrabbit ratio. 

However, numerous burials at Wetlands raise as yet unresolved questions about the length 

of occupation. Assuming a long occupation there, high counts of cottontail remains cannot 

be explained by the above model. 

Lagomorph representation was also found to be affected by the intensity of 
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Tabic 7.14. N'ISP and ratio of jackrabbits (Lepus )  to cottontails [SyUih i j^iiS) at Cicnega phase 
sites in the sample. 

Site Jackrabbits Cottontails Jackrabbits 

Stone Pipe (early Cienega) -> 5 .4 

SantaCru^ Bend (early Cienega) 148 73 2.0 

Stone Pipe date Cienegai 110 67 1.6 

Santa Cruz Bend (late Cienega) 592 235 2.5 

Los Pozos (south) 366 139 2.6 

Los Pozos (north) 1115 390 2.9 
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occupation ; 

"When population densities were low or areas were occupied seasonally or for 
short periods of time, the proportion of cottontails in the Hohokam diet increased. 
With increased sedentism, however, that ratio declined. The procurement of 
jackrabbits, always greater than cottontails, became even more important as the 
environment deteriorated under the impact of denser populations and longer 
occupations."(Szuter 1989:271-272). 

The drastic increase in jackrabbits from early Cienega Stone Pipe to Santa Cruz Bend 

may be a sampling problem, or it may relate to the intensity of occupation. Figure 7.13 

illustrates that the increase in jackrabbit remains at Los Pozos is not as great as at Santa 

Cruz Bend. However, the difference is small, compared with that between Santa Cruz 

Bend and Stone Pipe in the late Cienega phase. 

Faunal Indexes 

Expressing the general relationship of artiodactyl and lagomorph proportions in 

an assemblage, the artiodactyl index (A/A + L) would be expected to decrease over time. 

Table 7.15 expands the temporal sample by including Wetlands and two Early Ceramic 

site/components. The index shows lower indices from early to late Cienega components 

at Santa Cruz Bend and Los Pozos, and at later Square Hearth. However, the index at 

very early Cienega phase Wedands is low by comparison, and Stone Pipe shows a reverse 

trend from the expected one. The surprising predominance of artiodactyl remains in that 

component has been discussed. 

The greatest intersite variability is found when comparing the ratio of large to 
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Table 7.15. Faunal ratios at Cicnega and Agua Calienie phase site in the sample. 

Site .VA+L' S/L" Large/Small" 

Wetlands -i: .37 .58 

Stone Pipe (Cienega) .04 .33 .15 

Santa Cruz Bend (early Cienegaj .16 .33 .30 

Santa Cruz Bend (late Cienegai .12 .28 .05 

Los Pozos (South) .13 T7 .35 

Los Pozos (North) .10 .26 .42 

Stone Pipe (.Agua Caliente) .15 .11 .24 

Square Hearth .08 .27 .12 

•"Artiodactyl Index; Artiodaciyls/Artiodactyls + Lagomorphs 
Lagomurph Index: Sy/iiUji^iis/aU Lagomorphs 

"Large/small .Mammal Index: Artiodactyle + Large Mammals/Lagomorphs + Small Mammals 
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AnuHiaciyl indexes 

Ligomorph indexes 

Lirie/Small Mammal indexes 

Figure 7.14. Faunal indices j[ Cienega and A^ua Calicnte phase mIcs in the sample. 
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small mammals. Figure 7.14 illustrates that variation. Since identifiability of faunal 

remains is related to their degree of fragmentation, high frequencies of unidentified large 

and/or small mammals may indicate intensive processing. Wetlands shows the highest 

proportion of unidentified large mammals, suggesting a processing focus that may relate 

to the large number of extramural pits at that site. The most dramatic difference over time 

is seen at Santa Cruz Bend, where large mammals decrease by over 20 percent. Los 

Pozos. on the other hand, shows the reverse. Unidentified mammals increase over time, 

suggesting that large game was perhaps more intensively processed. 

Comparisons of faunal ratios across different site locations and time periods show 

that there is a great deal of variability outside of the floodplain microcosm. Thiel's 

(1996:Table 5.7) compilation of ratios for Early Agricultural and Early Ceramic period 

and for Hohokam sites also indicates that elevation may play a role. Split Ridge in the 

Santa Rita Mountains, for instance, has a very high artiodactyl index. While Hohokam 

large/small mammal indexes are generally lower than for earlier time periods, the indexes 

for sites like Muchas Casas (AZ AA:12:2 [ASM]) and the Ballcourt site (AZ EE:2:105 

[ASM]) approach or equal those for sites in the sample of this study. Lagomorph indexes 

also vary, but are more consistently decreasing with time than artiodactyls indexes. As 

Szuter (1989:271) points out "intensity of occupation, ground cover, lagomorph densities, 

and hunting behavior all seem to be interrelated variables ..." Thus, unicausal 

explanations of faunal representations are probably insufficient, and the information on 

disposal contexts above adds another layer of analysis. 

I 
JL 
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Table 7.16. Artiodactyl fragnK'ntation (NISP) at early/Iatc Ciencga and Agua Caliente sites in the 
sample (percent in parentheses). 

Fragmentation WET SP-ec SCB-ec SP-Ic SCB-lc LP SP-ac SQH" 

Complete 

Complete 
except epiphysis 

Nearly complete 1 
(2.3) 

(7.0) (100) (11.0) 

> 3/4 

1/2 to 3/4 

1/4 to 1/2 

< 1/4 

(4.5) 

3 
(7.0) 

10 

(23.0) 

25 
(57.0) 

1 

( 2 . 1 )  

2 
(4.2) 

2 
(4.21 

8 
(17.0) 

29 
(62.0) 

2 24 
(29.0) (19.5) 

1 
( . 8 )  

29 
(11.3) 

2 10 
(2.0) (4.0) 

7 6 
(6.0) (2.3) 

7 11 
(6.0) (4.3) 

28 63 
(23.0) (24.5) 

54 138 
(44.0) (54.0) 

1 
(50.0) 

1 
(50.0) 

^ from Waters 1997. 
" From Thiel 1996. 

V^'ET = Wetlands -ec = early Cienega phase 
SP = Stone Pipe -Ic = late Cienega phase 
SCB = Santa Cruz Bend -ac = Agua Caliente phase 
LP = Los Pozos 

= Agua Caliente phase 

SQH = Square Heanh 
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Figure 7.15. Aniodactvl fragmentation (^< NISP) at sites in the sample by time. l=complete; 
2=complete except epiphysis: 3=nearly complete; 4=>^'4; 5=' 2 to 6=''4 to ' 2; 
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Fragmentation 

Comparing artiodactyl fragmentation at these sites (Table 7.16 and Figure 7.15), 

Santa Cruz Bend shows a significant decrease in fragmentation, indicated by an increase 

in complete elements and a decrease in specimens less than one-quarter of their original 

size. In this fragmentation type, early Cienega phase Wetlands compares most closely to 

late Cienega phase and Agua Caliente phase Stone Pipe. However, sample sizes at the 

latter site are a problem here. Los Pozos as a whole compares most closely to Wetlands 

in the more fragmented types, while frequencies of complete element are most similar to 

early Cienega phase Santa Cruz Bend. The increase in fragmentation from early to late 

Cienega phase Los Pozos has been discussed in Chapter 5. 

Bodv Part Representation 

While limb bones are emphasized at Wetlands, elements from all regions of the 

body were recovered at early Cienega phase Santa Cruz Bend (Table 7.17). The later 

component at the latter site shows an increase in parts of the head and in indeterminate 

foot elements. This pattern corresponds to observations on frequencies of artiodactyl 

remains and their fragmentation over time at Santa Cruz Bend. Although lower in 

numbers, artiodactyl bones were more fragmented in the later site component. Although 

hind limbs, ribs, and upper front limbs are high in frequency at Los Pozos as a whole, 

analyses in Chapter 5 indicate that anatomical regions other than limbs and antler increase 

in the northern, (i.e., late Cienega phase) portion of the site. Figure 7.16 shows that a 
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Table 7.17. Frequencies of identified artiodactvl elemenLs (NISP) at earl>/laie Cienega and Agua 
Caliente phase sites in the sample (percent in parentheses). 

.•\natomical 

Region WET SP-ec SCB-ec SP-lc SCB-lc LP SP-ac SQH 

Antler/Hom 3 
(6.4) 

4 
(8.7) 

8 
(6.5) 

15 
(6.8) 

Head t 
i4.3) 

10 
(8.1) 

5 
(2.3) 

1 
( 14.3) 

Dentition 1 
(4.3i 

6 
(13.0) 

13 
(10.6) 

9 
(4.1) 

Neck 3 
(6.4) 

3 
(6.5) 

6 
(5.0) (1.4) 

Axial I 
(2.1) 

1 
(4.3) 

6 
(5.0) 

6 
(3.0) 

Ribs 14 
i3.0) 

4 
(8.7) 

6 
(5.0) 

20 
(9.5) 

1 
(14.3) 

L'pper Front 
Limb 

3 
(6.4) 

4 
(8.7) 

3 
(43.0) 

11 
(9.0) 

18 
(8.1) 

Lower Front 
Limb 

6 
(13.0) 

3 
(6.5) 

14 
(11.4) 

6 
(3.0) 

Pelvis 
(4.3) 

3 
(6.5) 

t 
(1.6) i3.2) 

1 
(14.3) 

L'pper Hind 
Limb 

1(2.1) 5 
(11.0) 

11 
(9.0) 

27 
(12.2) 

1 
(14.3) 

Lower Hind 
Limb 

8 
< 17.0) 

3 
(6.5) 

8 
(6.5) 

55 
(25.0) 

1 
( 14.3) 

1 
(50.0) 

Front/Hind 
Limb 

3 
i6.5) 

1 
( 14.3) 

6 
i5.0) 

16 
1^.2) 

I 
( 14.3) 

1 
(50.0) 

Feet 4 
(8.51 

-1 

( 100) 
4 

(8.7) 
> 

(43.0) 

t •> 

(18.01 
34 

« 15.4) 
1 

(14.3) 

Total 46 221 

WET = Wetlands 
SP = Stone Pipe -ec = early Cienega phase 
SCB = Santa Cru/C Bend -Ic = late Cienega phase 
LP = Los Pij/.os -ac = .Agua Caliente pha.^e 
S(^H = Square Hearth 



Figure 7.16. Artiodactyl elements (T N'ISP) at sites m the sample by time. l=antler/hom: 2= head; .•?=teeth; 
4=neck; 5=axial (other than neck); 6=ribs; 7=upper front limb; 8=lower front limbs: 9=pelvis; 
10=upper hind limb; 1 l=lower hind limb; 12=front/hind limb: l.'?=feet. 
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similar emphasis on limb bones, and on lower limb bones in particular, was present at 

Wetlands. 

The Dietary Contribution of Taxa 

Although other taxonomic orders were recovered from the sites in the sample, 

lagomorphs/small mammals and artiodactyls/large mammals made the greatest dietary 

contributions. Estimates of meat weight are one approach to the quantification of their 

contribution. While estimates derived from bone weight can only be based on what bone 

was recovered, estimates based on MNI counts cannot account for differences in sex of 

the animals, or their nutritional state according to the seasons of procurement. 

Nevertheless, they allow estimates of the minimum amount of meat provided by the 

animals represented (Caims and Ciolek-Torrello 1996). Table 7.18 presents meat weight 

estimates for major economic taxa at sites in the sample. The MNI counts are determined 

by White's (1953) method, and are multiplied by species weights reported in Caims and 

Ciolek-Torello (1996) that parallel average weights of modem animals, and variation 

therein, that have been discussed in Chapter 2 (see also Appendix C). Sites have not been 

divided into early and late pans of the Cienega phase because MNI counts would be too 

low for comparison with these coarse estimates. Arranging sites in time, and again with 

the exception of Stone Pipe, the data indicate a definite decrease in the amount of meat 

artiodactyls contributed to the prehistoric diet. This pattem corresponds to general 

expectations about the decreasing importance of meat compared to that of plant food with 
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Table 7.18. Mcai weight estimates and MNI tor iagomorphs and artiodactyls at fi\e Cienega phase sites 
(weight in kg.; percent in parentheses). 

Cottontails Jackrabbits Aniodaetyls Site Totals 

Site Weight .MN'I Weight MNI Weight MNI Weight MNI 

Clearwater" .79 
(I.O) 

1 6.8 
(7.0) 

5 90.72 
(92.0) 

98.31 8 

Wetlands'' 3.95 
(3.0) 

5 12.24 
(8.0) 

9 136.08 
(S9.0) 

3 152.27 17 

Stone Pipe"' 7.9 
(12.0) 

10 13.6 
(20.0) 

10 45.36 
(68.0) 

1 66.90 21 

Santa Cruz Bend" 10.27 
(3.0) 

13 42.16 
(13.0) 

31 272.16 
(84.0) 

6 324.59 50 

Los Pozos"* 18.96 
(7.0) 

24 38.08 
(16.0) 

28 181.2 
(76.0) 

4 238.84 56 

' from Waters (1997a) 
from Thiel ( 1996) 
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an increasing dependence on agriculture. As an additional line of evidence on late Early 

Agricultural subsistence, human skeletal data from Los Pozos indicate the carious lesions 

and the extreme dental wear of a diet rich in carbohydrate foods and prepared largely 

with ground stone (Mintum and Lincoln-Babb 1997). The proportion of meat provided 

by jackrabbits also increases over time, supporting the interpretation of increased human 

presence on the floodplain along with its consequences for the environment. Other 

nutritional aspects of animal foods indicated by the assemblages cannot be determined. 

However, it is worth noting that in terms of dietary protein 51 lagomorphs are equivalent 

to approximately one deer (Clark 1996). Possible evidence for marrow extraction and the 

rendering of bone grease has been discussed in Chapters 2, 4, and 5. The latter process 

would be particularly important if sites are occupied through the lean late fall through 

early spring seasons. The cultivation of maize implies human presence for the summer 

harvest. 

Intersite Temporal Changes in Depositional Contexts 

The sample sizes shown in Table 7.13 are based on those features that could be 

assigned to an earlyAate Cienega phase age either by their architectural design or, in the 

case of Los Pozos. by their location. Thus, sample sizes for depositional contexts and for 

faunal remains are reduced from the temporally undifferentiated assemblages. Due to the 

very small sample for the early Cienega phase. Stone Pipe is presented in the table, but 

is not included in the comparison. The following discussion will focus on Santa Cruz 
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Bend and Los Pozos. 

Structure Fill and Roof/wallfall 

Although there is a noticeable decrease of faunal remains in structure fill over time 

at Santa Cruz Bend, the same decrease is most dramatic at Los Pozos (Table 7.19). Lower 

in frequency to begin with, frequencies of animal bone in early secondary refiise deposits 

are cut by more than half in the later component. At Santa Cruz Bend, this decrease is 

accompanied by an increase in faunal remains in mixed roof/wallfall. Since the origin of 

bones in the latter context is unclear, it may make sense to consider both contexts in 

combination. Thus, faunal remains in roof/wallfall context remain at about the same 

frequency. Not so at Los Pozos, where faunal remains in roof/wallfall increase slightly 

over time. The large number of bone tools probably stored in this context suggests that 

other interior space was not available, or not suitable for this purpose. 

Pit Structure Floors 

The increase over time in faunal remains recovered from floor contexts at Los 

Pozos may explain why floor space became more limited. Either more items were stored 

indoors, or more activities were carried out there than before. The intentional filling of 

intramural pits may also have been a way to increase floor space. A similar increase in 

faunal remains from pit structure floors occurred over time at Santa Cruz Bend. Mabry 

{1996) discusses a number of de facto assemblages on pit structure floors, particularly in 
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Table 7.19. Frequencies ('1 N'ISP) of faunai remains by depositional context by site and by 
early/Iate Cienega phase. 

Santa Cruz Bend Los Pozos 

Depositional Context Early Late Early Late 

Structure till 64.0 59 54.4 21.0 

Roof/wallfall 2.2 1.2 .3 0 

Fill - Roof/wallfall 0 1.2 0 2.3 

Floor 1.5 5.3 .5 3.0 

Intramural pits 32.3 30.0 35.0 11.3 

Extramural pits ?•* ?•* 10.0 62.3 

' E.xtramural pits cannot be assigned to a particular part of the Cienega phase, and are thus not 
included here. 
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Intramural Pits 

While faunal remains in intramural pits decrease only slightly over time at Santa 

Cruz Bend, at Los Pozos animal bone in this context is decreased by more than half 

(Figure 7.18). This is unexpected, since 85 percent of the intramural pits intentionally 

filled with secondary refuse lie in the northern, later part of the site. This pattern suggests 

that much of the faunal remains in the early Cienega component may represent primary 

refuse from indoor activities. With an increased emphasis on storage of agricultural 

products, faunal remains may decrease in intramural contexts that are now reserved for 

storage functions. This interpretation may well apply at Santa Cruz Bend, where 

intramural pits are also used to store de facto refuse. 

Extramural Pits 

Since extramural pits at Santa Cruz Bend cannot be assigned to temporal phases, 

nothing can be stated about changes in their use. However, we might surmise that they 

gained in importance for processing when inu-amural pits became increasingly reserved 

for the storage of agricultural surplus. This pattern seems indicated at Los Pozos. 

Frequencies of faunal remains in the late Cienega phase component increase to over 60 

percent. When intramural pits were filled in, or were used for storage, extramural pits 

became foci of animal processing (Figure 7.19). The change in frequency of fauna! 
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remains by context is drastic: While abandoned structures and intramural pits were used 

for secondary refuse disposal in the early component, fauna! remains increase in 

extramural pits in the late Cienega phase component. 

Summary and Conclusion 

The analysis of faunal remains and their depositional contexts at large floodplain 

settlements of the Middle Santa Cruz River suggest that animal resources continued to 

play a role in subsistence systems that shifted from late hunter-gatherer economies to 

incipient agriculture. While the degree of sedentism cannot be addressed at this time, 

temporal trends toward decreasing emphases on large game hunting away from home in 

favor of the pursuit of small game close to home are suggested by variability in the faunal 

assemblages and patterns of faunal refuse disposal. 

Examinations of assemblage attributes indicate that animal foods were processed 

in similar ways at all sites in the sample. With respect to cooking, variability in the 

degree of burning suggests that animal food may have been prepared in various ways, 

including roasting on open flame or on coals in informal hearths, in hot sand or ashes 

inside pits, and perhaps cooked as stew using hot stones as the heat source. The large 

number of broken artiodactyl long bones suggests that bone marrow may have been 

extracted, and the co-occurrence of fire-cracked rock, as heating stones, with highly 

fragmented faunal remains may indicate the rendering of bone grease. 

Contexts with primary refuse are few. However, some sealed intramural pits at Los 



404 

Pozos and extramural pits with functional configurations, such as trivets, may represent 

instances of primary activities and refuse disposal. Artifacts on pit structure floors cannot 

be unequivocally classified as primary refuse. While de facto refuse was recovered at 

other sites, no preserved contexts with stored artifacts were found at Los Pozos. 

Secondary refuse occurs in all depositional conte.xts at Los Pozos, generally as the result 

of the reuse of abandoned features as trash dumps. Deriving from a limited set of 

activities related to animal processing, artifact correlations by context show that densities 

of faunal remains and flaked stone are correlated in intra- and extramural pits. Due to the 

short use-life of pit structures, deposits in intramural pits may represent repeated events 

of cleaning and redeposition of waste from extramural activities. 

Based on the assumption of population increase and of greater agricultural 

dependence over time, the relative absence of change in the use of intramural space from 

the early to the late Cienega phase at Santa Cruz Bend, and the dramatic shifts from intra-

to extramural space at Los Pozos suggest different adaptations to the same problems. In 

the course of about one millennium, both sites probably had to accommodate increasing 

numbers of occupants, a more pressing cultivation schedule, and demands for storage of 

agricultural surplus. Responses to these stresses were site-specific. 

As suggested in work on extramural pits at the I-10 sites (Wocherl 1996), storage 

was probably not restricted to pits. Small pit structures without hearths may have served 

storage rather than habitation functions. Mabry (1996) identified a number of them at 

Santa Cruz Bend. Thus, an increase in structures over time may have addressed the 
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storage problem, as well as providing residences to increasing populations. It is probably 

reasonable to assume that very small pit structures served storage functions. 

Occupants at Los Pozos appear to have been different, perhaps ethnically, from 

those at Santa Cruz Bend. This impression is based on a number of different lines of 

evidence, including architecuiral design and recovered projectile point styles (Sliva 1997: 

Chapter 4). It is therefore not surprising that Los Pozos' occupants' solutions to problems 

of population growth and agricultural management are manifested differently. Intramural 

pit-tilling increased floor space in existing structures, and the superimposing of larger 

structures fulfilled the same purpose. With a larger number of intramural pits in the 

northern site component, facilities for agricultural storage were still available after some 

pits had been filled. In addition, recorded and excavated small structures may represent 

storage rather than habitation features. 

While the densities of artifacts possibly associated with animal processing decrease 

in the northern portion of Los Pozos, the number of artiodactyl elements from different 

anatomical regions increases, suggesting that whole animals were brought back to the site. 

Combined with an increase in artiodactyl fragmentation, this pattern suggests that 

processing was more intensive in the northern component. An increase in the ratio of 

lagomorphs to artiodactyls also suggests that artiodactyls may have become a scarcer 

resource. Assunaing that over time agricultural pursuits and other demands on the 

environment decrease the number of available cottontails, procurement of lagomorphs, 

perhaps as an embedded activity in field-tending, may be indicated by the increase in the 
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jackrabbit to cottontail ratio in the northern portion. 

The increase of faunal remains in extramural pits may reflect another response to 

problems of growing, increasingly more sedentary populations. The decrease in artiodactyl 

procurement in the course of the Cienega phase may be due to a depletion of large game 

within a short distance of the site. Although quantitative data are not available, 

researchers agree that overhunting is a problem for growing, sedentary prehistoric 

populations (e.g., James 1988, 1993; Szuter 1989). Among the possible responses to 

resource stress are more intensive processing and shifts in the transport of body parts to 

the site as discussed earlier. S. Fish and P. Fish (1994:93) state that "examples of 

organizational solutions and attendant costa include episodic communal hunting of large 

game that was depleted in the vicinity of farming settlements." Although for early ceramic 

times Wills (1992) suggests that in the northern Southwest food production shifted from 

a communal mode to a household mode, a common ethnographic response is an increase 

in sharing and other communal activities (Kelly 1997; Kent 1989). Extramural or public 

space lends itself to such activities. The increase in faunal remains, particularly of 

lagomorphs and small mammals, in extramural pits over time suggests that Los Pozos 

population may have responded to faunal resource stress by engaging in rabbit drives, the 

results of which were then processed outdoors. The fact that pit roasting is 

ethnographically emphasized when processing bulk (Wandsnider 1997) offers additional 

support to this interpretation. The cluster of extramural pits in the late Cienega component 

of Los Pozos would lend itself to such a communal activity. 
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Future Research 

From the data presented in this study, a number of other aspects of faunal 

exploitation could be explored that simply went beyond the scope of this project. In 

particular, questions of changes in diet breadth could be addressed through further 

analyses of faunal diversity, abundance and evenness over time. Interpretations of faunal 

remains by depositional contexts could take increased advantage of data from individual 

features. Analysis at the feature level might provide useful results with a short time-depth, 

instead of time periods of up to 800 years. 

In a similar vein, future research may benefit from better temporal control of 

archaeological features. The dating of extramural pits in multicomponent sites in particular 

could provide insights into shifts in the use of intra- and extramural space, and would 

provide dated loci of primary activities. Although unsurpassed for this time period, sample 

sizes of the faunal assemblages are still below needed diresholds for some analyses. For 

instance, investigations of age structures would allow inferences on seasonality and site 

occupation. Wet-screening would reduce recovery damage, and thus increase 

identifiability of the samples, perhaps allowing the identification of more seasonally 

sensitive species, and contributing to an increase in identified portions of the samples. 
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APPENDIX A 

FAUNAL CODING GUIDE 

1. PROVENIENCE NUMBER 

2. BAG NUMBER 

3. FEATURE NUMBER 

4. STRATA NUMBER 

5. TAXON 

RSHES 
001 Bony fishes (Class Osieichthyes) 

AMPHIBIANS 
020 Indeterminate amphibian (Class Amphibia) 
025 Frogs and toads (Order Salientia) 

031 Toads (Bufo sp.) 

REPTILES 
050 Indeterminiate reptile (Class Reptilia) 

060 Indeterminate turtles (Order Testudinata) 
064 Mud turtles {Kinosiemon sp.) 

065 Sonoran mud turtle (Kinosiemon sonoriense) 
068 cf. Desert tortoise (cf. Gopherus agassizt) 
070 Desert tortoise (Gopherus agassizt) 
071 Indeterminate lizards and snakes (Order Squamata) 
072 Indeterminate lizards (Suborder Suaria) 
074 Indeterminate iguanid (Family Iguanidae) 
075 Collared lizards (Crotaphytus sp.) 

077 Homed lizards (Phrynosoma sp.) 
080 Indeterminate snakes (Suborder Serpentes) 

081 Non-poisonous snake (Family Colubridae) 
085 Gopher snake (Pituophis melanoleucus) 
086 Poisonous snakes (Subfamily Crotalinae) 
090 Rattlesnakes (Crotalus sp.) 

BIRDS 
100 Indeterminate bird (Class Aves) 
101 Very large bird (Eagle sized) 
102 Large bird (hawk sized) 
103 Medium bird (duck sized) 

104 Small bird (passeriform sized) 
110 Gambel's quail (CalUpepla gambelii) 
116 Kites, hawks, eagles (Family Accipitridae) 

119 Large hawks (Buteo sp.) 

137 Indeterminate quail (CalUpepla sp.) 
139 Corvidae (Jays, magpies, and crows) 
142 Small-medium bird (quail sized) 

143 Blackbirds and orioles (Family Icteridae) 



144 Ravens (Corvus sp.) 
145 Sharp-shinned hawk (Accipiter siriatus) 
150 Roadrunner (Geococcyx califomianus) 
151 Goatsuckers (Family Caprimulgidae) 
160 Ducks (Family Anatidae) 

170 Galliformes 
171 Chicken {Callus gallus) 
172 Turkey (Meleagris gallopavo) 
180 Dove (Zenaidura macroura) 
181 Perching birds (Order Passeriformes) 

MAMMAl-S 
201 Very large mammal (bison/elk/domestic cow) 

202 Large mammal (deer/antelope/domestic pig/sheep) 

203 Medium mammal (bobcai/coyote/wolO 
204 Small mammal (rabbit/squirrel) 
205 Very small mammal (mouse) 
210 Indeterminate rabbits and hares (Family Leporidac) 
211 Cottontails (Sylvilagus sp.) 

212 Jackrabbits (Lepiis sp.) 
213 Antelope jackrabbit (Lepiis alleni) 
214 Black-tailed jackrabbit (Lepiis califomicus) 
217 Small rodent (field mouse/pocket mouse size) 
218 Medium rodent (wood rat/ground squirrel size) 

219 Large rodent (rock squirrel/muskrat size) 
220 Rodentia 
221 Ground squirrel (Ammospennophilus/Spermophihts) 
222 Harris' antelope squirrel (Ammospermophilus lianisit) 
223 Squirrel (Spermophilus sp.) 

224 Cotton Rat (Sigmodon sp.) 
226 Wood rat (Neotoma sp.) 
227 Muskrat (Ondatra zibethicus) 
228 Cricetidae (New World rats and mice) 
229 Kangaroo rat {Dipodymys sp.) 
230 Pocket gopher (Thomomys sp.) 
232 Rock squirrel (Spermophilus variegaius) 
235 Plains pocket gopher (Ceomys sp.) 

236 Pocket mouse (Perognathus sp.) 
237 Botta's pocket gopher (Thomomys bottae) 
240 Carnivores (Order Camivora) 
241 Wolf, coyote, dog (Canis sp.) 

242 Dog (Canis familiaris) 
243 Coyote (Canis latrans) 
244 Wolf (Canis Lupus) 
246 Badger (Taxidea ia.xus) 
247 Striped skunk (Mephitis mephitis) 
250 Fox (Urocyon/Vulpes) 
251 Swift fox (Vulpes velo.x) 
254 Domestic cat (Felis catiis) 
255 Bobcat (Felis rufiis) 
256 Black bear (Ursus americanus) 
257 Ringtail (Bassariscus astuius) 
258 Deer mouse (Peromyscus sp.) 



260 Artiodactyls 

261 Deer (Odocoileits sp.) 

262 Mule deer (Odocoiletu hemionus) 
263 White-tailed deer (Odocoileus virginianus) 
264 Antelope (Antilocapra americana) 
268 Bighorn sheep (Ovis canadensis) 
269 Sheep/goat (Ovis aries/Capra hircus) 
270 Cow {Bos taunts) 
271 Pig (Sus scrofa) 
ni Indeterminate mammal 
275 Kit fox (Vulpes macrotis) 
ni Gray fox (Urocyon cinereoargenteus) 
280 Weasels, skunks, and relatives (Family Mustelidae) 

281 Wolves, dog/coyote, foxes (Family Canidae) 
283 Cats (Family Felidae) 

284 Bobcat/mountain lion {Felis sp.) 

285 Mountain lion (Felts concolor) 
292 Medium-large mammal (large camivore/small ungulate sized) 
293 Small-medium mammal (jackrabbit/small carnivore sized) 
298 Pocket mice and kangaroo rats (Family Heteromyidae) 
300 Unknown animal 

6. ELEMENT 

001 basioccipital 
002 occipital 

003 sphenoid 
004 pterygoid 

005 vomer 
006 palatine 

007 interparietal 
{X)8 parietal 

009 frontal 
010 petrous-temporal 
011 squamous temporal 
012 frontal/parietal 
013 temporal/occipital 
014 temporal/parietal 

015 temporal/frontal 
016 nasal 

017 lacrimal 

018 malar/zygomatic 
019 frontal (orbit area) 
020 bulla 

021 indeterminate cranial 
022 premaxilla w teeth 
023 premaxilla wo teeth 
024 maxilla w teeth 
025 maxilla wo teeth 
026 max/premax w teeth 
027 max/premax wo teeth 
028 nearly complete skull w teeth 

029 nearly complete skull wo teeth 



030 half skull (midline) w teeth 
031 half skull (midline) wo teeth 

032 rear half of skull 
033 mandible w teeth 
034 mandible wo teeth 

035 mand symphysis w teeth 

036 mand symphysis wo teeth 
037 mand body w teeth 

038 mand body wo teeth 
039 mand symph and body w teeth 

040 mand symph and body wo teeth 
041 mand ventral border only 
042 mand condyle 
043 skull fragment 

044 horn core 

045 antler fragment 
046 antler and horn core 
047 antler w frontal 

048 antler/hom core (fragment) 
049 stylohyoid 

050 atlas 
051 axis 

052 cervical vert 
053 thoracic vert 

054 lumbar vert 
055 sacrum 
056 caudal vert 
057 indeterminate vert (nonspecific) 

058 unfused vertebral pad 
059 

060 rib 
061 unfused proximal rib epiphysis 
062 costal cartilage 
063 
064 stemebra 
065 manubrium 
066 sternum 
067 scapula 

068 clavicle 
069 not blank 
070 humerus 

071 radius 
072 ulna 

073 radio-cubitus 
074 radial carpal (scaphoid) 
075 interm. carpal (lunate/semilunate/Iunar) 

076 ulnar carpal (cuneiform) 

077 accessory carpal (pisiform) 
078 1st carpal (trapezium) 

079 2nd carpal (trapezoid) 
080 3rd carpal (capitate) 

081 4th carpal (unciform) 
082 unided carpal 



083 2nd-3rd carpal 
084 unided carpal or tarsal 
085 metacarpal 1 
086 metacarpal II 
087 metacarpal III 
088 metacarpal IV 
089 metacarpal V 
090 metacarpal III-IV (ungulates) 
091 metacarpal indetermitiate 
092 sesamoid front 
095 1st phalanx front 

096 2nd phalanx front 
097 3rd phalanx front 

098 phalaax 1 st or 2nd 
099 phalanx, indeterminate 
100 unided tarsal 
101 innominate 
102 ilium 

103 ischium 
104 ilium and ischium 
105 pubis 
106 ischium-pubis 

107 ilium-acetabulum 
108 ischium-acetabulum 
109 acetabulum-pubis 
110 ilium-pubis 

111 acetabulum 
112 bacculum 
113 femur 
114 patella 
115 tibia 
116 fibula 
117 not blank 
118 lateral malleolus/fibular tarsal 
119 astragalus/talus 
120 calcaneus 
121 navicular (central iarsal/2nd/3rd tarsal) 

122 Isi tarsal 
123 2nd tarsal 
124 3rd tarsal 
125 4th tarsal (cuboid) 

126 2nd-3rd tarsal 
129 not blank 
130 metatarsal I 
131 metatarsal II 
132 metatarsal III 
133 metatarsal IV 
134 metatarsal V 
135 metatarsal III-IV (ungulates) 
136 unidentified metatarsal 

137 sesamoid rear 
140 1st phalanx rear 
141 2nd phalanx rear 



142 3rci phalanx rear 
143 1st or 2nd phalanx 
145 unidentified metapodial 
146 metapodial III-IV (ungulates front/rear) 

150 sesamoid f/r 

151 1st phalanx f/r 
152 2nd phalanx f7r 

153 3rd phalanx f/r 
155 long bone shaft frag 
160 snail shell 
161 mollusc 

TURTLE ELEMENTS 

165 carapace, indeterminate 
166 plastron 
167 shell, indeterminate 
168 marginal (peripheral edge) 
169 pleural (long portion) 
170 peripheral 
171 neural 

172 bridge 
173 anal/xiphiplastron 

174 indeterminate postcranial 

AMPHIBIAN ELEMENTS 
180 urostyle 

181 tibiotlbula 
182 radioulna 

183 parasphenoid 

BIRD ELEMENTS 

200 coracoid {use for turtle) 
201 carpometacarpus 

202 tibiotarsus 
203 tarsometatarsus 

206 furculum (wishbone) 
207 lumbar/sacral vert (svnsacrum) 
208 beak (upper also 034) 
210 wing digit 2 phal 1 
211 wing digit 2 phal 2 
212 wing digit 3 

213 leg digit 1 phal 1 
214 leg digit 1 phal 2 
215 leg digit 2 phal 1 

216 leg digit 2 phal 2 
217 leg digit 2 phal 3 
218 leg digit 3 phal 1 
219 leg digit 3 phal 2 
220 leg digit 3 phal 3 

221 leg digit 3 phal 4 
222 leg digit 4 phal 1 



223 leg digit 4 phal 2 
224 leg digit 4 phal 3 
225 leg digit 4 phal 4 
226 leg digit 4 phal 5 
227 final foot phal 
228 digit ? phal (leg) 

256 egg shell (hen/turkey sized) 

257 egg shell Csmall bird) 

nSH ELEMENTS 
344 fish vertebrae 

345 nonvert or indet fragment 

346 skull fragment 

OTHER 
400 incisor 
401 canine 
402 premolar 

403 molar 
404 unidentified tooth 

801 partial skeleton 

999 indeterminate element 

7. PART 
01 complete 

02 prox. epiphysis only 
03 nearly complete 
04 prox end/vert.end (ribs)/top 
05 prox shaft missing unfused prox epiphysis 
06 prox shaft 
07 prox end and shaft 

08 prox end and shaft, unfused dist epiphysis missing 
09 shaft, both ends unfused 

10 shaft, both ends missing 
11 distal end/stemal end (ribs)/bottom 

12 distal shaft minus unfused distal epiphysis 
13 distal shaft frag 
14 distal end and shaft 
15 distal end and shaft.unfused prox epiphysis missing 
16 distal epiphysis only 

35 shaft, one end unfused. one end broken 
36 other fragment 

37 unfused epiphysis fragment 

17 glenoid (scapula) 

18 blade (scapula) 
19 keel (bird sternum) 

33 acetabulum 

21 ilium with acetabulum 



34 ilium with acetabulum and ischium 
26 ischium with acetabulum 

29 ischium and pubis with acetabulum 
30 pubis with acetabulum 
20 all parts present 

41 nearly complete (portions of body and spine present) 
42 body only 

43 spinous arch only 
44 spinous process 

45 small body fragment 
46 arch fragment 

47 vertebrae cut along midsection 
48 vertebral pad only 

49 other process 
50 various vert fragments 

51 mandibular (isolated tooth) 
52 maxillary (isolated tooth) 

90 see comment 
99 not applicable/unknown 

8. SIDE 
1 left 

2 right 
6 both 
9 indeterminate 
5 not applicable 

9. FUSION 

01 fused (portion present is fused) 

02 fusing (portion present is fusing) 
03 unfused (portion present is unfused) 
04 fused (both ends) 
05 prox fused, dist fusing 

06 prox fused, dist unfused 

07 prox fusing, dist fused 
08 prox unfused, dist fused 
09 prox unfused, dist fusing 
10 prox fusing, dist unfused 
11 both unfused 
12 fetal 

13 immature tporous bone or very small) 
88 indeterminate 

99 not applicable 

10. AMOUNT PRESENT 

I complete 
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2 complete except for epiphyses 
3 nearly complete 
4 >3/4 

5 1/2 to 3/4 

6 1/4 to 1/2 
7 less than 1/4 

8 not applicable/ can't tell 

11. BURNING 
! white (calcined) 
2 charred (black) 

3 partially charred (brown/black) 

4 unbumed 
6 brown/calcined 

7 charred/calcined 

8 blue/gray 
9 light brown 

99 other (indeterminate burning) 

12. MODinCATION 
WEATHERING 
I caliche coated 
9 abraded/polished 
10 root etched 
5 mineral stained 
II sun-bleached 

8 eroded 

12 stained/abraded 

13 crystals adhering to bone 
14 fossilized 

OTHER ANIMALS 
4 carnivore (mammalian) gnawing 
3 rodent gnawing 

15 raptor damage 
16 indeterminate gnawing 
17 digestion 
18 scat/pellet remains 

HUMAN 

20 cut marks/chop marks 
21 saw marks 

OTHER 
6 recent/intrusive (color) 
26 recent/intrusive (skeletal completeness) 
7 diseased/pathologic 
28 other (see comment) 

99 not modified 



13. BONE ARTIFACTS 

1 possible awl (fragment) 
2 hairpin 

3 long awl or hairpin 
4 awl 

5 antler flaker 
6 other antler 

10 bone tube 
11 bone bead 
12 bone needle 
13 turtle shell artifact 
14 drilled fragment 

15 polished/striated fragment 
16 grooved/incised fragment 

17 femur head 

88 other 

99 nonartifact 

14. NUMBER OF FRAGMENTS 
The number of actual fragments prior to re-fitting versus NISP (see the following). This ratio gives 

indication of excavation damage. 

15. NISP 

The number of identified specimens. Fragments are refit, when possible, to determine the discrete 
number of specimens. 

16. COMMENTS 
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APPENDIX B 

Table B.l. Faunal remains in pit structures. 
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Table B.2. Faunal remains in iniramural feaiurcs. = 
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Table B.2. Continued 
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Table B.2. Continued 
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Table B.2. Coniinued 
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Table B_3. Faunal remains in extramural features. 
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LIFE inSTORIES OF SELECTED SOUTHWESTERN GAME SPECIES 

LAGOMORPHA 

Leporidae (Rabbits and Hares) 

Sylvilagus 

Description. Medium size for a lagomorph; large hind feet with fully haired soles; short 

tail with white underside, rufous or gray dorsally; upper parts grayish to grayish brown; 

underparts creamy white; four pairs of mammae; weight under 2 1/2 pounds (1140 grams) 

in Arizona. Newborn helpless or altricial. 

Dentition: 2/1. 0/0, 3/2. 3/3; second upper incisors small and located directly behind the 

first pair. 

Osteology: Interparietal remains unfused to the parietals in adults; bones of side of 

rostrum porous; postorbital processes extending posteriorly usually touching or fused to 

braincase; tibia and fibula fused distally; radius and ulna separate. 

Comparisons. Differences between Sylvilagus, cottontails and rabbits, and Lepus. jack 

rabbits, are : shorter ears; shorter hind foot.; young hairless and altricial at birth, rather 

than furred and precocial; interparietal always distinguishable in adults; supraorbital 

processes closer to frontals and less raised; lesser weight (female cottontail in Arizona: 

under 2 1/2 pounds (1140 grams)). 
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Remarks. Three species of cottontail occur in Arizona. S. nuttalli prefers high elevations 

in the highest Arizona mountains. S. floridanus, the eastern cottontail occurs mostly at 

intermediate elevations in shrub oak or in oak-mesquite-grass areas. The desert cottontail, 

S. audubonii, occurs throughout die state below montane conifer forests (6,000 feet). 

Although there are distinguishing features between the species, most of them are found 

in the soft tissue, and distinctive species features in one part of the state may be different 

in another part (Hoffmeister 1986:127). 

Sylvilagus floridanus Eastern cottontail 

Range. From the Hualapai to White Mountains and on/along various mountains in the 

southeastern quarter of the state; in interior chaparral, encinal woodland, and Mexican 

oak-pine woodland. Westward to within 36 miles of the Colorado River and the 

California boundary. In Mexico, the species occurs westward nearly to the Pacific Ocean. 

Habitat. Most often found in the mountains and adjacent slopes. In southern Arizona, 

they occur most frequently in the higher parts of mountains. However, their distribution 

zone(s) do not co-occur with that of 5. nuttalli. Eastern cottontails live in the interior 

chaparral and in the juniper-pinyon woodland of the westem half of their range, and in 

the encinal and Mexican oak-pine woodland in the eastern part. In Santa Cruz County, 

eastern cottontails were taken on slopes with oaks and grasses. S. floridanus has been 

collected occasionally as high as 9,500 feet, but occurs as low as 4.200 feet. It co-occurs 

with S. audubonii. the desert cottontail, in scrub oak areas on hillsides and along stream 
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beds and on canyon bottoms. Eastern cottontail disappears as cacti and manzanita 

penetrate the scrub oak. On the other hand, desert cottontail occurs as high as the 

ponderosa pine line, eastern cottontail does not. 

Life History. In the western range, and average of 2-4 embryos were recorded, compared 

to 5-6 in the eastern range. Pregnancies were recorded in February, March, and August. 

However, some females were lactating in March and July. Thus, young must be bom 

between February and August in Arizona. The gestation period is 28/29 days, and 

females have more than one litter per year. Young are helpless and blind at birth, but 

grow quickly and leave the nest by 10-20 days. At five weeks, they can care for 

themselves. Adult weight is reached in about five months. Dawn and dusk are the times 

of greatest activity, and the early daylight hours see the peak of reproductive activity. 

Most feeding occurs for 3-4 hours just before sunrise and for 1-2 hours around sunset. 

Sylvilagus audubonii Desert Cottontail 

Range. Throughout the state, mostly below coniferous forests, and mainly in deserts and 

semiarid grasslands. 

Habitat. Desert cottontail lives mainly in desertscrub, which includes the Great Basin 

desertscrub and the plains-desert grasslands. Occasionally, S. audubonii has been 

recorded as high as the juniper line in the San Francisco Mountains, and in the oak belt 

of southeastern mountains (Hoffmeister 1986). Generally, desert cottontails are found in 

the densest brush available. "They are found wherever there is sufficient cover for their 
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protection." (Olin 1954:66) Thus, they are most abundant in draws or valleys with 

mesquite and/or grasses. They have been recorded in roclcy places with mesquite, 

creosote bush, palo verde, and catclaw, as well as in sandy places with tamarisk thickets. 

"Often they are found in brushy areas near alfalfa fields and farmed areas." (Hoffmeister 

1986:136). Grinnel (1914:250) regarded desert cottontail as riparian in the Colorado 

River Valley, where they would not venture further than 1/2 mile from the river, and 

where "thickets of Atriplex [salt-bush] were the preferred habitat." In modem day southern 

Arizona, they are usually found in mesquite thickets and below the oaks. In the open 

juniper country of the central and northem portion of the state, the animals prefer the 

brush piles left by the bulldozing of trees. Along the Verde River, they present in he 

scrub oak, mesquite, acacia, prickly pear, and grass. In the San Francisco Mountains, 

they are found among sagebrush and grasses. The Grand Canyon records them only on 

the south side among the sagebmsh. In the northwest comer of Arizona, they are found 

on the sagebrush flats, often near catclaw thickets. 

Desert cottontails do not burrow. They hide in the burrows of other animals, or in 

hollows in brush or rock, even in piles of rock or rubbish. Hinds (1973) found that in 

the Tucson area desert cottontails have to seek shade during summer days. Although they 

can endure body temperatures of up to 44.8''C, they could not survive the summer heat 

because "their water loss is only about 2 percent, rather than the necessary 8.4 percent." 

(Hoffmeister 1986:137) Evaporative water loss is their heat dissipation system. 

Like eastern cottontails. S. audiibonii is active at night, but mainly at dawn and dusk. 
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During the day, they can be driven from brush, which may indicate that they rest in 

vegetation during the day, rather than in burrows. 

Life History. In central and southern Arizona, desert cottontails breed from January 

through August. There is evidence that they may breed year-round in other areas. Both 

sexes must be three months old to breed. Litter size is 2-5, or 2-6 (Olin 1954:66), with 

the largest litters occurring in March and April when there are more adult females 

(Hoffmeister 1986:137). Since living conditions in Arizona vary from fair to almost 

intolerable, cottontail populations fluctuate in the same degree, "the well icnown tendency 

to increase maintaining a favorable balance in most places." (Olin 1954 :66) Gestation 

is 28 days. 

Olin (1954:67) feels that a desert nest is seldom found above ground. Normally 

cottontails are deep inside a burrow, generally appropriated from a large rodent, where 

they are safe from the heat and from predators. Hoffmeister (1986). on the other hand, 

suggests that young are bom into a pear-shaped nest several inches into the ground, 

which is plugged by the mother when she is absent. Since nursing takes place only twice 

a day, morning and evening, the mother can be away from the nest for most of the day. 

At about two weeks of age, the young leave the nest. 

"Little is known about the food habits of desert cottontails in Arizona." (Hoffmeister 

1986:137) However, grasses, mesquite. cacti, and sagebrush must be important in their 

browser diet. 

There is no indication that the cottontail is on the decline, although "perhaps no mammal 
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of comparable size has so many natural enemies." (Olin 1954:66) The nonhuman 

predators include all carnivores of half their size or more within the area. In addition, 

snakes and large predatory birds, both diurnal and nocturnal, decimate rabbit populations. 

Olin (1954:67) speculated whether desert cottontails would become as overabundant as 

rabbits introduced to AusOalia, if the above predators were removed, but he concludes 

that "they would increase to a point where available food would be the main limiting 

factor." 

Lepus 

Description. Large size: large hind feet with fiilly haired soles; short tail with white 

underside and narrow black mid-dorsal stripe; long ears; grayish to grayish-black back; 

creamy white underside; 3 pairs of mammae, one pectoral, two abdominal; baculum 

absent; weight from 4 to 13 pounds (average 2,300 grams); newborn precocial. 

Dentition: 2/1, 0/0, 3/2, 3/3; second upper incisors small and located directly behind the 

first pair. 

Osteology: interparietal fused to parietal in adults; bones of side of rostrum porous; 

supraorbital processes flared outward from the braincase; tibia and fibula fused distally; 

radius and ulna separate. 

Remari^s. Two species of jackrabbits occur in Arizona. L. califomicus is abundant 

throughout the state at lower elevations. L. alleni is limited to the hot deserts and 

semiarid grasslands of south-central Arizona. 

I 

L 
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Lepus californicus Black-tailed jackrabbit 

Range. Throughout Arizona in open or semi-open country; rare at pine forest elevations 

(6000 feet). 

Habitat Jackrabbits prefer open country, from desert to open scrub forests. They occur 

in mesquite, sagebrush, and desertscrub, and have been found in open pinyon-juniper 

(below 6000 feet). Grazing by domestic animals reduces vegetation and creates a 

preferred habitat for jackrabbits. Crops provide welcome food sources. Since jackrabbits 

do not make great effons to find open water, their diet is focused on the most succulent 

foods of each season. 

Life History. In search of forage, jackrabbits may move up to 10 miles a day 

(Hoffmeister 1986:141). By late afternoon, they will leave the shallow depressions they 

rest in during the day. Each hare may have more than one such resting spot, which can 

be either a barely dug depression in the ground, or just a frequented spot. 

In southern Arizona, females were pregnant throughout the year, except in November, 

with two-week intervals between pregnancies. Gestation is 6 weeks. Thus, these 

females could have 4 litters per year. Litters consist of 1-6 young. They are bom into 

a wide variety of nests, from simple depressions to fiilly-fledged, fijr-Iined burrows, taken 

over from burrowing animals. Newborns are precocial, furred, and have their eyes wide 

open. They are nursed exclusively for the first 10 days, and may continue to suckle 

occasionally until they are 12-13 weeks. 

The stomach content of adult hares contained 24% grasses, 56% mesquite, and 3.3% 



432 

cacti; no tubers, roots, or bark were found (Vorhies & Taylor 1933). The most grass is 

eaten one month after the winter rains and again one month after the summer rains, 

providing needed moisture to the animal's system. Mesquite is consumed throughout the 

year, and low-hanging branches provide tender spring leaves at a time of year, when the 

winter grass has withered. Jackrabbits have been found to browse on catclaws, acacias, 

palo verde, yucca, blackbrush, and snakeweed. Cacti become more important in the diet 

in dry years. Prickly pear, particularly the joints, becomes most important in the fall, 

when few other succulent foods are available. Nearly all grasses are eaten. According 

to Vorhies & Taylor (1933:516), captive hares consumed about 1/4 pound of alfalfa and 

rolled barley, or the equivalent of native plants, per day. Thirty jackrabbits can eat as 

much as one sheep, and 148 as much as one cow on southern Arizona rangeland. 

Whenever grasses become more abundant, be it naturally, or through clearing, hare 

populations increase, and can compete strongly with livestock for the forage. They are 

most active in the late afternoon and at night, resting during the day. 

When searching for females, sexually active males are frequently involved in fighting. 

Their running and leaping ability are their prime defense against their main predator, 

coyotes, whom they can often outrun. Other predators include bobcats, badgers, gray 

foxes, and raptors. Black-tailed jackrabbits can maintain speeds of up to 30 mph for 1/2 

mile, and do not "freeze" upon danger as antelope jackrabbits do An additional defense 

mechanism are the protruding eyes that allow keen sight to almost 360 degrees. Both 

physical features and behavioral abilities, combined with outstanding fecundity, explain 
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jackrabbit abundance. 

Lepus alleni Antelope Jackrabbit 

Range. Southcentral Arizona deserts and semiarid grasslands, and the Lower Sonoran 

Zone of Mexico. The western limit of the range "can be considered as continuous in 

western Pima County." (Hoffmeister 1986:144) 

Comparisons. Differs from L califomicus in its all-white ears on the outside; sides of 

body light grayish, rather than brownish; ear length longer; larger cranium; large in all 

external characters. 

Habitat. Antelope jacks are desert adapted. They are found in the creosote bush, 

mesquite, and grassy areas. Vorhies & Taylor (1933) report that there is less grass in the 

habitat of antelope than of black-tailed jackrabbits, and that in southern Pima County 

antelope jacks often gather in areas where mesquite is thick and grass sparse. 

Life History. More than black-tailed hares, antelope jackrabbits congregate in groups of 

up to 25 individuals. In spite of large groups sizes, however, they travel single file. 

Arizona females are pregnant throughout the year except November, and may produce 

young in every month. Litter size is 1-5. Nests consist of rounded depressions lined with 

grass and the mother's fur. Newborns are precocial and Hoffmeister( 1986:145) had the 

"impression they are less dependent upon their mothers than are young of black-tailed 

jack rabbits." 

Their diet consists mainly of grasses at 45 %. followed by mesquite (36%). cacti (7.8%), 
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and other plants and shrubs. Most of the cactus eaten is prickly pear. As Vorhies & 

Taylor (1933) indicate, antelope jackrabbits eat about 50 % more than blacktails. 

The incidence of fighting appears comparable to that in Black-tailed jackrabbits. 
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Table C.l. The prevalence of pregnancy (Pp), mean liner size and general fertility rates (GFR) 

for rabbits collected in southeastern Arizona (Gray 1977:24). 

L. californicits L alleni S. audtibonii 

1971 

1972 

MEAN 

Pp K * GFR Pp < ' GFR Pp X * GFR 

APR .66 2.5 1.650 LOO 1.0 LOGO .83 2.8 2.324 

MAY .91 1.8 1.638 .33 1.5 .495 LOO 1.8 1.800 

JUN .70 1.3 .910 .80 1.9 1.520 .90 2.1 1.890 

JUL .90 2.5 2.250 LOO 3.0 3.000 .80 2.7 2.160 

AUG .85 2.6 2.210 .86 2.7 2.322 LOO 4.0 4.000 

SEP .70 2.6 1.820 .56 2.0 1.120 .67 5.0 3.350 

OCT .50 2.5 1.250 .70 1.0 .700 .50 3.0 1.500 

NOV .40 1.0 .400 .20 1.5 .300 0.00 0.0 0.000 

DEC .70 l.l .770 .70 1.0 .700 0.00 0.0 0.000 

JAN .67 2.6 1.742 .70 1.3 .910 - — 
* 

FEB 1.00 3.5 3.500 .90 2.3 2.070 1.00 3.0 3.000 

MAR .58 2.7 1.566 .60 1.8 1.080 1.00 1.0 1.000 

APR .70 2.0 1.400 .67 1.2 .804 .67 1.0 .670 

9.27 

.713 

28.7 

2.21 

9.02 

.694 

22.2 

1.71 

8.37 

.837 

26.4 

2.64 

Pp = percent of females pregnant, includes both visible pregnancies and preimplant pregnancies. 

< = mean litter size, numbers of visible gestation sacs minus the number of dead or resorbing fetuses. 

GFR = general fertility rate = Pp times x. 

*No female cottontails collected in January. 
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ARTIODACTYLA 

Cervidae (Deer) 

Odocoileus American deer 

Description. Beamed antlers; conspicuous tail; usually with tarsal and metatarsal glands; 

young are spotted. 

Dentition: 0/3, O/I, 3/3, 3/3; upper canines usually absent. 

Remarks. There are two species in Arizona: 0. hemionus, mule deer, has sometimes been 

called black-tailed deer, and been given the species name O. crooki. O. virginianus, the 

small white-tailed deer, has also been called O. couesi. 

Both species often occur together. Hybridization, however, only occurs in captivity. 

Alleged wild hybrids ere found to fail within the range of variation of one or the other 

species. The main distinction between the species is size, the antlers, color and size of 

the tail, and differences in running behavior. Distinctive cranial features mainly refer to 

differences in size (see Table 5.82 in Hoffmeister 1986:539). 

Odocoileus hemionus Mule deer 

Description. Antlers branch dichotomously; long hind foot; short tail; long metatarsal 

gland covered with brown hairs; deep lacrimal pit; long skull; long ears; stiff-legged 

bounce. 

Range. Throughout most of Arizona, except the southwestern comer. 

Habitat. Based on their preferred habitat, Hoffmeister (1986) describes two groups of 
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mule deer. Northern Arizona deer live in the yellow pine, buckbrush, snowberry, and 

aspen, or even higher in the spruce-fir. They move down to the pinyon-juniper zone at 

the beginning of winter and return there in April. The chaparral mule deer of central and 

southeastern Arizona live in the shrub oak, sumac, mountain mahogany, skunk bush, 

buckthorn, and manzanita. According to OUn (1954), the desert mule deer live in close 

association with peccary among mesquites and ironwood. 

Home ranges vary from one to 2 miles, with an average range for bucks of 2 miles. 

Chaparral deer have a "home range of about 2 miles in diameter, a daily cruising radius 

of about 1 mile, and seem not to travel on the average more than 1 Vz miles to water." 

(Hanson & McCulloch 1959:586). There may be 4-30 deer per square mile in the 

chaparral, 35 per square mile in the north. The average carrying capacity throughout 

Arizona is about 10 per square mile (Hoffmeister 1986:543). 

Where mule deer and white-tailed deer ranges overlap, as in the southeastern mountain 

ranges, mule deer occur at lower elevations, white-tailed deer above 3,280 feet (1,000 m). 

On south-facing slopes, both species may be found together. 

Life History. Rut begins in December, and mating occurs mostly between December 

1 and January 15. About 80 % of yearling females become pregnant (Hoffmeister 

1986:542). Normal herd productivity in Arizona is 20-30 percent. Thus, the same 

percentage could be harvested annually (Hoffmeister 1986:543). Gestation is 203 days 

(about 7 months), and 1-2 fawns per doe are dropped from July I to September. After 

several days, the fawn begins to move around, and can supplement to mother's milk with 
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foods it eats on its own. 

By about early February, at the end of the breeding season, males shed their antlers. 

While the scar heals within about two weeks, velvet will cover the new antlers until full 

size is reached again by about September. Antlers are in best condition from October 

tiirough January. 

Since food must be high in protein, both deer prefer herbaceous browse to mature 

evergreens, green to cured herbage, new growth to mature evergreen foliage, fruits to 

mature chaparral shrub foliage, and forbs to grasses (McCulloch 1973:11). The 

characteristic way of feeding for these browsers is to eat a few twigs from one shrub, and 

then to move on to the next. Thus, they effect little damage to the vegetation, and leave 

less of a standing target for predators. 

For northern mule deer, food consists mostly of aspen, bitter-brush, cliffrose, sagebrush, 

acorns, lupine, mistletoe, mushrooms, winter pinyon needles, and grasses and sedges. 

Winter forage is sagebrush, cliffrose, juniper, saltbush, and Mormon tea. 

For chaparral deer, changing with climatic conditions, forage varies with the time of year, 

from place to place, and from year to year. Fall forage consists of calliandra {CalUandra 

eriopliylla), buckbrush, sagebrush, jojoba, spurges, and various eriogonums {Eriogonum 

sp.). sometimes juniper browse and berries. Winter food consists of mountain mahogany, 

scrub oak. jojoba, and calliandra. Some of these plants, e.g. calliandra leaves, are still 

eaten in the spring. Grasses are eaten more often, and forbs become less important. Most 

of the summer food consists of the fruits of shrubs , i.e. nuts and berries of mesquite. 
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scmb oak, and catclaw, plus the browse from the same plants, and calliandra. 

Water must be present within a one-mile range for chaparral deer, especially during the 

dry periods of summer. The animals are able to detect small underground reservoirs, and 

can dig holes up to two feet deep to get to them. 

Hunting, the alteration of habitats, and road kills, make humans a main predator of deer. 

Animal predators include; coyotes, preying on fawns or young deer, mountain lions, 

wolves, jaguars, bobcats, and eagles. Other lethal health hazards are parasites and 

malnutrition. 

Odocoileus virginianus White-tailed deer 

Description. Tines of antlers come off a main beam with a froward curve; tail with mid-

dorsal band; short hind foot; short metatarsal gland below midpoint of shank; shallow 

lacrimal pit; short skull; short ears. 

Range. Southeastern Arizona mountain ranges; on the Mogollon Plateau west to the San 

Francisco Peaks and Bill Williams Mountain in Coconino County (recent times); the 

Bradshaw Mountains; isolated sightings in the desert ranges. Seasonal movements 

between the Upper Sonoran (4500-6500 feet elevation) and Transition Zones (above 6500 

feet) account for fluctuations in distribution. 

Attested past presences in desert mountain ranges are (Hoffmeister 1986:545); Silverbell, 

Tortolita, Puerto Blanco, Agua Dulce, Bates, Salt River Mountains, Sand Tank, Picacho 

Mountains. Today, white-tailed deer are either absent or extremely rare in these areas. 
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Habitat. The preferred habitat are woodlands of evergreen oaks or mixed oak-juniper-

pinyon, and in Apache and Chihuahua pines. More than three quarters of all white-tails 

in Arizona are found here. Other occurrences are in the ponderosa pine forest, in 

desertscrub, deciduous forests, and occasionally in spruce-fir, such as the Graham 

Mountains. In areas where white-tail and mule deer co-occur, the latter will live on the 

chaparral, the white-tail at higher elevations. These are also sought during the summer, 

when white-tails climb to aspen groves on the north slopes of higher peaks. Winter snow 

drives the animals down to the Upper Sonoran Zone. 

Life History. The peak of the breeding season (mid-December to March) is in January. 

After a gestation period of 180 - 240 days, most young are bom in July and August 

(Hoffmeister 1986). Olin (1954) pinpoints mid July as the most frequent time. Hillsides 

and ridges, rather than canyon bottoms, are preferred dropping grounds. Young begin to 

supplement their mother's milk within the first month. Does begin breeding after 18 

months of age. The first pregnancy usually results in one fawn, subsequent ones in twins 

Antlers are shed after the breeding season, and new ones begin to grow quickly thereafter. 

By early November, the new rack is complete. 

Consumed foods vary seasonally, but the bulk is foliage from bushes and shrubs 

(Hoffmeister 1986). However, Olin (1954:20) suggests that "the Sonoran white-tailed 

deer, although considered a browser, varies a diet of leaves and twigs with more grass 

and herbage than is generally known." Evergreen oak provides year-round forage. These 

deer will also clean the forest floor by eating green and dry fallen leaves. Summer forage 
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consist of fruits of turbinella oak, skunk bush, tnesquite, Emory oak, yellow-leaf 

silktassel, catclaw acacia, and significant amounts of sagebrush. Early fail foods include 

buckbrush, holly-leaf buckthorn, and berries of yellow-leaf silktassel. Fall acorns lying 

thickly under White oaks are eagerly consumed. Shrub browse becomes important in 

November/December; buckbrush, sagebrush, spurges, calliandra, and spiderwort. By 

January, old leaves provide the bulk of food, and by late winter new growth of grass, nuts 

,filaree, and bromes are available. The new growth of sugar sumac, buckbrush, 

buckthorn, scrub oak. calliandra, and ratany provide spring forage. 

Less gregarious than mule deer, bucks and does of white-tails come together only during 

breeding season. Young animals have the highest mortality rate. According to Knipe 

(1977:70), only 35 percent of young survive past the first winter. Very young fawns may 

be taken by grey foxes, owls, and hawks. The main predators of older animals are: 

coyotes, bobcats, mountain lions, feral dogs, golden eagles, and wolves. White-tails are 

also highly subject to parasites and diseases. 
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Table C.2. Descn mule deer weight and aniler points from checking station records. Tucson 

Mountains and Tortolita Mountains. 1951 (from Knipe 1952:3.4). 

2 x 2 2 x 3 3 x 3 3 x 4 4 x 4 & Over 

TUC TORT TUC TORT TUC TORT TUC TORT TUC TORT 

58 104 94 148 86 116 127 119 106 138 

76 102 138 140 124 120 108 130 110 184 

88 108 113 111 110 136 135 128 129 176 

88 73 108 108 134 109 122 142 150 

75 96 124 158 124 112 144 170 

112 109 112 135 109 

108 90 136 110 122 

79 105 114 136 110 

112 107 100 

106 

140 

122 

89 

120 

108 

112 

126 

132 

142 

114 

148 

124 

136 

138 

Total 

Weights 

796 387 960 399 1699 1283 603 611 2028 798 

•Average 

Weights 

88.5 97 107 113 113 128 120.5 122 127 160 

Percent 

of Kill 

16.5 13.5 16.5 21.5 28.0 38.0 9.0 13.5 30.0 13. 

All classes combined: 

Tucson Mountains: 112.7 pound average 

Tortolita Mountains: 129.0 pound average 
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Age Class 

(Data (toil) Adlliofiy 1972 117) I iiiinUier alive 

williii) arjR r.lasscs 

Mortalily ftalo 

C'.2. Morliilily nilc and miink-r of live iiulividutils hy age class lor male mule deer in llie Dos 

Cube/as Mountains. 

£ 
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Table C.3. Life tabic for male mule deer from the Dos Cabezas Mountains (from Anthony 1972:117), 

X d'x dx lx qx Lx ex 

190 470 1.000 470 765.0 1.40 

1 - '/i 137 339 530 639 360.5 1.19 

2 - '/i 34 84 191 440 99.0 1.42 

3 - '/2 23 57 107 532 78.5 1.60 

4 - '/2 9 22 50 440 .i4.0 1.86 

5 - y-z 3 8 28 286 24.0 2.11 

6 - >/i 2 5 20 250 17.5 1.75 

7 - '/3 t 5 15 330 12.5 1.17 

8 - 4 10 10 1.000 5.0 .50 

X = age group 

d'x = number of deaths 

dx = number of deaths/1.000 

1\ = number of survivors/1,000 

qx = monality rate 

Lx = mean number of individuals alive between the stated age class 

ex = mean expectation of life 
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Table C.4. Indices of overlap in spatial distributions, habitat selection, and food habits betweeen mule 

deer and white-tailed deer at the San Cayetano Mountains (Aug. 1969 - Jan. 1972) (Anthony 

1972:50). 

Spatial Coefficient of CoetTicient of 

Distributions Habitat Selection Distributional Food Habits Competition 

Season (S) (H) Overlap (S x H) (F) (S X H X R 

Feb.-April .22 .31 .07 .56 .04 

May-July .33 .39 .13 .55 .08 

Aug.-Oct. .37 .31 .11 .67 .07 

Nov.-Jan. .37 .12 .04 .61 .02 

Seasonal Average .32 .28 .09 .60 .05 
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Table C.5. Indicators of unuulatc seasonality. 

MATING (RUT) BIRTHING 

ANTLERmORN ANTER/HORN 

SHEDDING MAX.GROWTH 

SPECIES H J H J H J H J 

Ovis canadensis July-Sept. SeptiOct. Feb. Mar. 

/early April 

Odocoileus Dec. to Jan. July - Sept. July/Aug. early Feb. late Sept. 

hemionus mid-Jan. (desert). Mari 

Aug.(mtns) April 

O. virginianus mid-Dec. 

to Mar. 

Julv/Aua. Mari.April Sept. -

.Nov. 

Antilocapra 
americana 

late 

AugVSept. 

May FebVearly 

Mar. 

(desert), 

June (mtns) 

Nov. July 

Cen-us elaphus Sept. May/June (Feb.)/ ? 

Mar. 

.Aug. 

Note: H = Hoffmeister (1986) 

J = Jaeger(1950) 

(Feb) = sometimes in February 

? = no information 



448 

REFERENCES 

Adams, Jenny L. 
1997 The Los Pozos Ground Stone Assemblage. In Exacavations in the Santa Cruz 

River Floodplain: The Early Agricultural Period Component at Los Pozos (draft), 
edited by D. A. Gregory, Chapter 5. Anthropological Papers No. 21. Center for 
Desert Archaeology, Tucson. 

Anthony, Robert Gene 
1972 Ecological Relationships Between Mule Deer and White-tailed Deer in Southeast-

em Arizona. Unpublished Ph.D. dissertation. University of Arizona. Tucson. 

Archer, Gavin 
1997 Architecture. In Archaeological Investigations at the Wetlands Site (AZ AA: 12:90, 

ASM) (draft), edited by A. K. L. Freeman. Technical Report No. 97-5. Center 
for Desert Archaeology, Tucson. In preparation. 

Arizona Daily Star 
1997 Jaguar sightings. Comment section, 3 March. 

Bahre, Conrad Joseph 
1991 A Legacy of Change. University of Arizona Press. Tucson. 

Bailey, V. 
1913 Life Zones and Crop Zones of New Mexico. North American Fauna 35:100. 

Bay ham, Frank E. 
1979 Factors Influencing the Archaic Pattern of Animal Exploitation. The Kiva 44:219-

235. 

1982 A Diachronic Analysis of Prehistoric Animal Exploitation at Ventana Cave. 
Unpublished Ph.D dissertation. Department of Anthropology. Arizona State 
University, Tempe. 

1986 Middle Archaic Animsil Utilization in South-Central Arizona. In Prehistoric 
Hunter-Gatherers of South Central Arizona: The Picacho Reservoir Archaic 
Project, by F. E. Bayham, Donald E. Morris, and M. Steven ShackJey, pp. 315-
340. Anthropological Field Studies No. 13. Office of Cultural Resource 
Management, Department of Anthropology, Arizona State University, Tucson. 

Bayham. Frank E.. and Pamela Hatch 



449 

1985 Archaeofaunal Remains from the New River Area. In Holiokam Settlement and 
Economic Systems in the Central New River Drainage, Arizona, edited by D. 
Doyel and M. D. Elson, pp. 405-433. Soil Systems F^ublications in Archaeology 
4. Soil Systems, Inc., Phoenix. 

Bayham, F. E., D. H. Morris, and M. S. Shackley 
1986 Prehistoric Hunter-Gatherers of South Central Arizona: The Picacho Reservoir 

Archaic Project. Anthropological Field Studies No. 13. Arizona State University, 
Tempe. 

Behrensmeyer, A. K. 
1981 Vertebrate Paleoecology in a Recent East African Ecosystem. In Communities of 

the Past, edited by J. Gray, A. J. Boucout, and W. B. N. Berry, pp. 591-615. 
Hutchinson Ross Publishing Co., Stroudsburg. 

1982 Time Resolution in Fluvial Vertebrate Assemblages. Paleobiology 8:211-228. 

Behrensmeyer, A, K., Gordon, K. D., and G. T. Yanagi 
1986 Trampling as a Cause of Bone Surface Damage and Pseudo-Cutmarks. Nature 

319:768-771. 

Behrensmeyer. A. K.. and R. W. Hook 
1992 Paleoenvironmental Contexts and Taphonomic Models. In Terrestrial Ecosystems 

Through Time: Evolutionary Paleoecology of Terrestrial Plants and Animals. 
edited by A. K. Behrensmeyer, J. D. Damuth, W. A. DiMichele, R. Potts, H. D. 
Sues, and S. L. Wing, pp. 15-136. University of Chicago Press. 

Betancourt, J. L., and R. M. Turner 
n.d. Tucson's Santa Cruz River and the Arroyo Legacy. Unpublished manuscript. 

Binford, Lewis R. 
1978 Nunamiut Ethnoarchaeology. Academic Press, New York. 

1980 Willow Smoke and Dogs' Tails: Hunter-gatherer Settlement Systems and 
Archaeological Site Formation. American Antiquity 45(l):4-20. 

1981 Bones. Ancient Men and Modem Myths. Academic Press, Orlando, Florida. 

Bradley, Bruce A. 
1980 Excavations at Arizona BB:13:74, Santa Cruz Industrial Park, Tucson Arizona. 

CAS A Papers No. 1. Complete Archaeological Service Associates. Oracle. 



450 

Arizona. 

Brooks, Laura 
1993 Sightings of rare jaguar near Tubac is reported. Arizona Daily Star, 24 July. 

Brown, David E. 
1982 Biotic Communities of the American Southwest—United States and Mexico. 

Desert Plants 4(1-4), Special Issue. 

Brown, D. E., and C. H. Lowe 
1980 Biotic Communities of the Southwest. USDA Forest Service General Technical 

Report RM-78. Map. 

Brown, David E., and Robert S. Henry 
1981 On Relict Occurrences of White-tailed Deer within the Sonoran Desen in Arizona. 

The Southwestern Naturalist 26:147-152. 

Cairns, Kelly, and Richard Ciolek-Torello 
1996 Analysis of Faunal Remains and Canid Burials. In The Houghton Road Site: 

Archaeological Investigations at an Early Formative Period Settlement in the 
Tucson Basin (draft), edited by Richard Ciolek-Torello and Chester Shaw. 
Statistical Research, Inc., Tucson. 

Castetter. Edward F., and Willis H. Bell 
1942 Pima and Papago Indian Agriculture. University of New Mexico Press. 

Albuquerque. 

Castetter. Edward F., and R. M. Underbill 
1935 Ethnobiological Studies in the American Southwest: II, The Ethnobiology of the 

Papago Indians. University of New Mexico Press, Albuquerque. 

Clark, Tiffany 
1996 Faunal Resource Depletion and Nutritional Stress in Aggregated Pueblo IV 

Communities. Paper presented at the 62nd Annual Meeting of the Society for 
American Archaeology, Nashville, April. 

Cockrum, E. L. 
1960 The Recent Mammals of Arizona: Their Taxonomy and Distribution. University 

of Arizona Press, Tucson. 

Cunningham, Stanley C.. Lisa A. Haynes, Carl Gustavson, and Dennis D. Haywood 



451 

1995 Evaluation of the Interaction between Mountain Lion and Cattle in the Aravaipa-
Klondyke Area of Southeast Arizona. A Final Report. Arizona Game and Fish 
Department, Research Branch, Technical Report No. 17. Federal Aid in Wildlife 
Restoration Project W-78-R. 

Diehl, Michael 
1997 Macrobotanlcal and Pollen Remains and their Interpretation. In Excavations in the 

Santa Cruz River Floodplain: The Early Agricultural Period Component at Los 
Pozos (draft), edited by David A. Gregory. Anthropological Papers No. 21. 
Center for Desert Archaeology, Tucson. 

Dodge. Natt N. 
1969 Flowers of the Southwest Deserts. Southwest Monument Association, Globe, 

Arizona. 

Doelle, William Harper 
1980 Past Adaptive Patterns in Western Papagueria: An Archaeological Study of 

Nonriverine Resource Use. Unpublished Ph.D. dissertation. Department of 
Anthropology, University of Arizona, Tucson. 

Downs, James F. 
1966 The Significance of Environmental Manipulation in Great Basin Cultural 

Development. In The Current Status of Anthropological Research in the Great 
Basin: 1964, edited by W. L. d'Azevedo, W. A. Davos, D. D. Fowler, and W. 
Suttles, pp. 39-56. Desert Research Institute, Reno. 

Eddy, Frank W., and M. E. Cooley 
1983 Cultural and Environmental History of Cienega Valley. Southeastern Arizona. 

Anthropological Papers of the University of Arizona Number 43. University of 
Arizona Press, Tucson. 

Fink, T. Michael, and Charles F. Merbs 
1991 Paleonutrition and Paleopathology of the Salt River Hohokam: A Search for 

Correlates. Kiva 56(3):293-328. 

Fish, Paul R. 
1978 Consistency in Archaeological Measurement and Classification: A Pilot Study. 

American Antiquity 43(l):86-89. 

Fish, Paul R., and Suzanne K. Fish 
1994 Southwest and Northwest: Recent Research at the Juncture of the United States 

JL 



452 

and Mexico. Journal of Archaeological Research 2(l):3-44. 

Fish, Paul R., Suzanne K. Fish, Austin Long, and Charles Miksicek 
1986 Early Com Remains from Tumamoc Hill, Southern Arizona. American Antiquirx 

51(3):563-72. 

Fish, Suzanne K. 
1996 Cultural Pollen. In Archaeological Investigations of Early Village Sites in the 

Middle Santa Cruz Valley, Part 1 (draft), edited by Jonathan B. Mabry, Chapter 
4. Anthropological Papers No. 19. Center for Desert Archaeology, Tucson. 

Fish, Suzanne K., and Paul R. Fish 
1994 Prehistoric Desert Farmers of the Southwest. Annual Review of Anthropology 

23:83-108. 

Ford, Richard I. 
1984 Ecological Consequences of Early Agriculture in the Southwest. In Papers on the 

Archaeology of Black Mesa, Arizona, Vol. II, edited by Stephen Plog and Shirley 
Powell, pp. 127-138. Southern Illinois University Press, Carbondale. 

Freeman, Andrea K. L. (editor) 
1997 Archaeological Investigations at the Wetlands Site (AZ AA:12:90, ASM) (draft). 

Technical Report No. 97-5. Center for Desert Archaeology. Tucson. In 
preparation. 

Fritz, John H. 
1974 The Hay Hollow Site Subsistence System, East Central Arizona. Unpublished 

Ph.D. dissertation. Department of Anthropology, University of Chicago. 

Freeman. A. K. J., J. H. Thiei, and M. K. Faught 
1996 Archaeological Investigations at Menlo Park, Tucson, Arizona. Technical Report 

No. 96-14. Center for Desert Archaeology, Tucson. 

Gifford. E. W. 
1932 The Southeastern Yavapai. University of California Publications in American 

Archaeology and Ethnology 29:177-252. 

Gilbert, B. Miles 
1990 Mammalian Osteo-Archaeology: North America. Special Publications, Missouri 

Archaeological Society, University of Missouri, Columbia. 



453 

Gilbert, B. Miles, L. D. Martin, and H. G. Savage 
1985 Avian Osteology. B. Miles Gilbert, publisher. Flagstaff. 

Gilchrist, R. Lee 
1986 Experimental Archaeology and Burnt Animal Bone from Archaeological Sites. 

Circaea 4:29-38. 

Gillespie, William B. 
1987 Vertebrate Remains. In The Archaeology of the San Xavier Bridge Site (AZ 

BB: 13:14) Tucson Basin, Southern Arizona, edited by John C. Ravesloot, Chapter 
17, pp. 271-301. Anthropological Series 171. Cultural Resource Management 
Division, Arizona State Museum, University of Arizona, Tucson. 

1989 Faunal Remains from Four Sites along the Tucson Aqueduct: Prehistoric 
Exploitation of Jacicrabbits and Other Vertebrates in the Avra Valley. In 
Hohokam Archaeology along Phase B of the Tucson Aqueduct, Central Arizona 
Project, Volume I, Syntheses and Interpretations, Part I, edited by J. S. Czaplicki 
and J. B. Ravesloot, Arizona State Museum Archaeological Series 178 (1, Part 
I): 171-237. Arizona State Museum, University of Arizona. Tucson. 

Grayson, Donald K. 
1984 Quantitative Zooarchaeology. Aacademic Press, New York. 

Gregory. David A. 
1995 Interstate 10 Frontage Road Project, Ruthraujf Road to Prince Road: Results of 

Archaeological Testing and a Plan for Data Recovery at AZ AA:I2:9I (ASM). 
Technical Report No. 95-8. Center for Desert Archaeology. Tucson. 

Gregory, David A. (editor) 
1997a Excavations in the Santa Cruz River Floodplain: The Middle Archaic 

Component at Los Pozos (draft). Anthropological Papers No. 20. Center 
for Desert Archaeology, Tucson. 

1997b Excavations in the Santa Cruz River Floodplain: The Early Agricultural 
Period Component at Los Pozos (draft). Anthropological Papers No. 21. 
Center for Desert Archaeology, Tucson. 

Hackbarth, Mark R. 
1993 A Morphological and Functional Analysis of the SCFAP Pits. In Classic Period 

Occupation on the Santa Cruz Flats: The Santa Cruz Flats Archaeological 
Project, Part 11, edited by T. K. Henderson and R. J. Martynek, pp. 513-540. 



454 

Northland Research, Inc., Flagstaff. 

Hanson. William R. 
1954 Field Observations of Deer in the Prescott Study Area. In Arizona Chaparral 

Deer Study. Arizona Game and Fish Department Federal Aid in Wildlife 
Restoration, Prof. W-71R-2:l-33. 

Hastings, James Rodney, and Ramond M. Turner 
1980 The Changing Mile. University of Arizona Press, Tucson. 

Haury, Emil W. 
1937 Material Culture. In Excavations at Snaketown, by H. S. Gladwin, E. W. Haury, 

E. B. Sayles, and Nora Gladwin, pp. 50, 57-58, 156-158. Medallion Papers No. 
25. Globe, Arizona. 

1950 The Stratigraphy and Archaeology ofVentana Cave. University of Arizona Press, 
Tucson. 

Heffelfmger, Jim 
1995 Thoughts on Hunting. Arizona Hunter & Angler, September. 

1996 Personal communication. Region V Game Specialist, Arizona Game and Fish 
Department. 

Hendrickson, D. A., and W. L. Minckley 
1984 Cienegas—Vanishing Climax Communities of the American Southwest. Desert 

Plants 6(3): 131-175. 

Henry, Robert Stephen 
1979 The White-tailed Deer of the Organ Pipe Cactus National Monument, Arizona. 

Unpublished Master's thesis, University of Arizona, Tucson. 

Hinds. D. S. 
1973 Acclimation of Thermoregulation in the Desert Cottontail, Sylvilagus audubonii. 

Journal of Mammalogy 54:708-728. 

Hoffmeister, DonaJd E. 
1986 Mammals of Arizona. University of Arizona Press and the Arizona Game and 

Fish Department. 

Huckell. Bruce B. 



455 

1992 Archaeological Investigations at the City of Tucson Reclaimed Water Treatment 
Plant. Technical Report No. 91-6. Center for Desert Archaeology, Tucson. 

1995 Of Marshes and Maize. Anthropological Papers of the University of Arizona 
Number 59. University of Arizona Press, Tucson. 

1996 Alluvial Geomorphology and Geochronology. In Archaeological Investigations 
of Early Village Sites in the Middle Santa Cruz Valley, Part I (draft), edited by 
Jonathan B. Mabry, Chapter 2. Anthropological Papers No. 19. Center for Desert 
Archaeology, Tucson. 

Huckell, Bruce B., and Lisa W. Huckell 
1984 Excavations at Milagro, a Late Archaic Site in the Eastern Tucson Basin. Ms. on 

file, Arizona State Museum, University of Arizona, Tucson. 

Huckell, Lisa 
1996 Macrobotanical Remains. In Archaeological Investigations of Early Village Sites 

in the Middle Santa Cruz Valley, Part I (draft), edited by Jonathan B. Mabry, 
Chapter 3. Anthropological Papers No. 19. Center for Desert Archaeology, 
Tucson. 

Jaeger, E. C. 
1950 Desert Wildlife. Stanford University Press. 

James, Steven R. 
1984 Faunal Analysis of the Carson Hot Springs Site. In The Test Excavations of Site 

260RI near Carson Hot Springs, Carson City, Nevada. Cultural Resources 
Section, Nevada Department of Transportation, Carson City. 

1988 Monitoring Archaeofaunal Changes during the Transition to Agriculture in the 
American Southwest. Paper presented at the 53rd Annual Meeting of the Society 
for American Archaeology, Phoenix, Arizona. 

1993 Archaeofaunal Analyses of the Tator Hills Sites, South-Central Arizona. In 
Archaic Occupation on the Santa Cruz Flats: The Tator Hills Archaeological 
Project, edited by Carl D. Halbirt and T. Kathleen Henderson, Chapter 16, pp. 
345-372. Northland Research, Inc., Flagstaff. 

1994 Hohokam Hunting and Fishing Patterns at Pueblo Grande: Results of the 
Archaeofaunal Analysis. In The Pueblo Grande Project, Volume 5: Environment 
and Subsistence, edited by Scott Kwiatkowski, Chapter 7. pp. 249-318. Soil 



456 

Systems Publications in Archaeology No. 20. Soil Systems, Inc., Phoenix. 

Jochim. M. 
1976 Hunter-Gatherer Subsistence and Settlement: A Predictive Model. Academic 

Press, New York. 

Jones. K., and D. Madsen 
1989 Calculating the Cost of Resource Transportation: A Great Basin Example. 

Current Anthropology 30:529-34. 

Keeley. Lawrence H. 
1995 Protoagricultural Practices among Hunter-gatherers. In Last Hunters, First 

Farmers, edited by T. Douglas Price and Anne B. Gebauer, pp. 243-272. 

Kelly, Robert L. 
1995 The Foraging Spectrum: Diversity in Hunter-Gatherer Lifeways. Smithsonian 

Institution Press. Washington, D.C. 

Kent, Susan 
1989 Cross-cultural Perceptions of Farmers as Hunters and the Value of Meat. In 

Famiers as Hunters, edited by S. Kent, pp. 1-17. Cambridge University Press. 

Knipe, T. 
1977 The Arizona Whitetail Deer. Arizona Game and Fish Department Special Report 

6:108. 

Kreutz, Doug 
1997 State seeks effective way to protect jaguar population. Arizona Daily Star, 1 

February. 

Kuhn, S. 
1989 Hunter-gatherer Foraging Organization and Su^tegies of Artifact Replacement and 

Discard. In Experiments in Lithic Technology, edited by D. Amick and R. 
Mauldin, pp. 33-47. BAR International Series 528. British Archaeological 
Reports, Oxford. 

Lee. R. B.. and I. DeVore (editors) 
1976 Kalahari Hunter-Gatherers. Harvard University Press, Cambridge. Massachusetts. 

Leechman, Douglas 
1951 Bone Grease. American Antiquity 16(4):355-356. 



457 

Levie, Albert 
1963 The Meat Handbook. Avi Publishing Company, Inc., Westport, Connecticut. 

Linares, Olga F. 
1976 "Garden Hunting" in the American Tropics. Human Ecology 4(4):331-349. 

Lowe, Charles H. 
1964 The Vertebrates of Arizona. University of Arizona Press, Tucson. 

Lyman, R. Lee 
1982 Archaeofaunas and Subsistence Studies. In Advances in Archaeological Method 

and Theory, Vol. 5, edited by Michael B. Schiffer, pp. 332-394. Academic Press, 
New York. 

1994 Vertebrate Taphonomy. Cambridge University Press. 

Lyman, R. L.. L. E. Houghton, and A. L. Chambers 
1992 The Effects of Structural Density on Marmot Skeletal Part Representation in 

Archaeological Sites. Journal of Archaeological Science 19:557-573. 

Madsen, Rees L. 
1974 The Influence of Rainfall on the Reproduction of Sonoran Desert Lagomorphs. 

Unpublished Master's thesis. University of Arizona, Tucson. 

Mabry, Jonathan B. 
1995 The Santa Cruz Bend Site AZ AA; 12:746 (ASM). In Archaeological Investiga

tions of Early Village Sites in the Middle Santa Cruz Valley (draft), edited by 
Jonathan B. Mabry. Chapter 2. Anthropological Papers No. 18. Center for Desert 
Archaeology, Tucson. 

1996 Introduction. In Archaeological Investigations of Early Village Sites in the Middle 
Santa Cruz Valley, Part I (draft), edited by Jonathan B. Mabry, Chapter 1. 
Anthropological Papers No. 19. Center for Desert Archaeology, Tucson. 

Martin, Paul Schultz 
1963 The Last 10,000 Years: A Fossil Pollen Record of the American Southwest. 

University of Arizona Press, Tucson. 

McCulloch. Clay 
1954a Three Bar Game Management Unit Observations of Game Species Other 

than Deer. In Arizona Chaparral Deer Study. Arizona Game and Fish 

JL 



458 

Department of Federal Aid in Wildlife Restoration, Prof. W-71R-2:l-6. 

1954b Field Observations of Deer in the Three Bar Vicinity. In Arizona 
Chaparral Deer Study. Arizona Game and Fish Deptment of Federal Aid 
in Wildlife Restoration, Prof. W-71R-2:1-15. 

McGee, W. J. 
1898 The Seri Indians. U.S. Bureau of American Ethnology, Annual Report l7(Part 

1): 1-344. 

Matson, R. G. 
1991 The Origins of Southwestern Agriculture. University of Arizona Press, Tucson. 

Michelsen, R. C. 
1967 Pecked Metates of Baja California. Masterkey 41{2):13-11. 

Mintura, Penny Dufoe, and Lorrie Lincoln-Babb 
1997 Human Skeletal Remains. In Excavtions in the Santa Cruz River Floodplain: The 

Early Agricultural Period Component at Los Pozos (draft), edited by D. A. 
Gregory, Appendix D. Anthropological Papers No. 21. Center for Desert 
Archaeology, Tucson. 

O'Connell, J. F. 
1987 Alyawara Site Structure and its Archaeological Implications. American Antiquity 

52:74-108. 

1995 Ethnoarchaeology Needs a General Theory of Behavior. Journal of Archaeologi
cal Research 3(3):205-255. 

Olin. George 
1954 Animals of the Southwest Deserts. Southwestern Monuments Association Popular 

Series No. 8. Gila Pueblo, Globe, Arizona. 

Olsen, Stanley, J. 
1964 Mammal Remains from Archaeological Sites, Part I, Southeastern and Southwest-

em United States. Papers of the Peabody Museum of Archaeology and Ethnology, 
Harvard University, Vol. 56, No. 1. 

1968 Fish, Amphibian, and Reptile Remains from Archaeological Sites, Part I. 
Southeastern and Southwestern United States. Papers of the Peabody Museum of 
Archaeology and Ethnology. Harvard University, Vol. 56. No. 2. 



459 

1972 Osteology for the .\rchaeologist. North American Birds. Papers of the Peabody 
Museum of Archaeology and Ethnology, Harvard University, Vol. 56, No. 3. 

Parsons, Elsie Worthington Clews 
1929 The Social Organization of the Tewa of New Mexico. American Anthropological 

Association, Menasha, Wisconsin. 

Peterson, Roger T. 
1990 A Field Guide to Western Birds. Houghton Mifflin Company, Boston. 

Rea, Amadeo M. 
1997 At the Desert's Green Edge. University of Arizona Press, Tucson. 

Retallack. G. 
1988 Down-to-earth Approaches to Vertebrate Paleontology. Palaios 3:335-44. 

Roth, Barbara June 
1989 Late Archaic Settlement and Subsistence in the Tucson Basin. Unpublished Ph.D. 

dissertation. Department of Anthropology, University of Arizona, Tucson. 

1992 Sedentary Agriculturalists or Mobile Hunter-gatherers? Recent Evidence on the 
Late Archaic Occupation of the Northern Tucson Basin. Kiva 57(4):291-314. 

1995 Regional Land Use in the Late Archaic of the Tucson Basin: A View from the 
Upper Bajada. In Early Fonnative Adaptations in the Southern Southwest, edited 
by B. J. Roth. Monographs in World Archaeology No. 5. Prehistory Press. 
Madison, Wisconsin. 

Rowley-Conwy, Peter 
1984 The Laziness of the Short-distance Hunter: The Origins of Agriculture in Western 

Denmark. Journal of Anthropological Archaeology 3:300-324. 

Russell, F. 
1908 The Pima Indians. Twenty-sixth Annual Report of the Bureau of American 

Ethnology, 1904-1905, pp. 1-390. Smithsonian Institution, Washington. D.C. 
(Reprinted 1975, University of Arizona Press, Tucson.) 

Schiffer, Michael B. 
1972 .Archaeological Context and Systemic Context. American Antiquity 37:156-165. 

Seymour. Deni J., and Michael B. Schiffer 



460 

1986 A Preliminary Analysis of Pithouse Assemblages from Snaketown, Arizona. In 
Method and Theory of Activity Area Research, edited by S. Kent, pp. 549-603. 
Columbia University Press, New York. 

Simms, Steven R. 
1987 Behavioral Ecology and Hunter-Gatherer Foraging. An Example from the Great 

Basin. BAR International Series 381. Oxford, England. 

Sliva, Jane R. 
1997 Flaked Stone Artifacts. In Excavations in the Santa Cruz River Floodplain: The 

Early Agricultural Period Component at Los Pozos (draft), edited by D. A. 
Gregory. Chapter 4. Anthropological Papers No. 21. Center for Desert 
Archaeology, Tucson. 

Speth, John D. 
1983 Bison Kills and Bone Counts. University of Chicago Press. 

1987 Early Hominid Subsistence Strategies in Seasonal Habitats. Journal of Archaeo
logical Science 14:13-29. 

Speth. John D., and Susan L. Scott 
1984 The Role of Large Mammals in Late Prehistoric Horticultural Adaptations: The 

View from Southeastern New Mexico. Paper presented at the 17th Annual Meeting 
of the Canadian Archaeological Association, Victoria, British Columbia, Canada. 

Speth, John D., and K. A. Spielman 
1983 Protein Metabolism, Energy Source, and Hunter-gatherer Subsistence Strategies. 

Journal of Anthropological Archaeology 2:1-31. 

Spier, Leslie 
1928 Havasupai Ethnography. American Museum of Natural History, New York. 

Stebbins, Robert C. 
1985 A Field Guide to Western Reptiles and Amphibians. Houghton Mifflin Company, 

Boston. 

Stefansson, Vilhjalmur 
1944 Arctic Manual. Macmillan, New York. 

Stewart, Hilary 
1977 Indian Fishing. Early Methods on the Northwest Coast. University of Washing



461 

ton Press, Seattle. 

Stiner, Mary C. 
1991 Food Procurement and Transport by Human and Non-human Predators. Journal 

of Archaeological Science 18:455-482. 

1992 An Interspecific Perspective on the Emergence of the Modem Human Predatory 
Niche. In Human Predators and Prey Mortality, edited by Mary C. Stiner, pp. 
149-186. Westview Press, Inc., Boulder. 

1994 Honor Among Thieves. Princeton University Press, Princeton. New Jersey. 

Stiner, Mary C., Steven L. Kuhn, Stephan Weiner, and Ofer Bar-Yosef 
1995 Differential Burning, Recrystallization, and Fragmentation of Archaeological 

Remains. Journal of Archaeological Science 22:223-237. 

Swank, Wendell G. 
1958 The Mule Deer in Arizona Chaparral. Arizona Game and Fish Department 

Publications. Phoenix. 

Swartz, Deborah L. 
1995 The Stone Pipe Site. In Archaeological Investigations of Early Village Sites in the 

Middle Santa Cruz Valley (draft), edited by J. B. Mabry. Anthropological Papers 
No. 18. Center for Desert Archaeology, Tucson. 

Szuter, Christine 
1986 Archaic Period Taxonomic Richness and Animal Utilization at La Paloma. In 

Archaeological Investigations at La Paloma: Archaic and Hohokam Occupations 
at Three Sites in the Northeastern Tucson Basin, Arizona, by Allen Dart, Chapter 
9, pp. 155-165. Anthropological Papers 4. Institute for American Research, 
Tucson. 

1989 Hunting by Prehistoric Horticulturalists in the Southwest. Unpublished Ph.D. 
dissertation. Department of Anthropology, University of Arizona, Tucson. 

Szuter. C. R.. and Frank E. Bayham 
1995 Faunal Exploitations during the Late Archaic and Pioneer Periods in South-Central 

Arizona. In Early Formative Adaptations in the American Southwest, edited by 
B. J. Roth. Monographs in World Archaeology No. 5. Prehistory Press, Madison. 
Wisconsin. 



462 

Szuter, Christine, and William Gillespie 
1994 Interpreting Use of Animal Resources at Prehistoric American Southwest 

Communities. In The Ancient Southwestern Community, edited by W. H. Wills 
and R. D. Leonard, pp. 67-76. University of New Mexico Press, Albuquerque. 

Thiel, Homer J. 
1996 Faunal Remains. In Archaeological Investigations of Early Village Sites in the 

Middle Santa Cruz Valley, Part 1 (draft), edited by Jonathan B. Mabry, Chapter 
5. Anthropological Papers No. 19. Center for Desert Archaeology, Tucson. 

Thiel, Homer J., Jonathan B. Mabry, and Andrea K. L. Freeman 
1997 Cienega Phase Burial Patterns. In Archaeological Investigations at the Wetlands 

Site (AZ AA: 12:90, ASM) (draft), edited by A. K. L. Freeman. Technical Repon 
No. 97-5. Center for Desert Archaeology, Tucson. 

Trierweiler, Nicholas W. 
1990 Faunal Resources and Their Caloric Yields. In Bandelier Archaeological 

Excavation Project: Summer 1989 Excavations at Burnt Mesa Pueblo, edited by 
Timothy A. Kohler, pp. 103-128. Reports of Investigations 62, Department of 
Anthropology, Washington State University, Pullman. 

Truett, Joe Clyde 
1972 Ecology of the Desert Mule Deer, Odocoileus hemionus crooki Meams. in 

Southeastern Arizona. Unpublished Ph.D. dissertation. University of Arizona, 
Tucson. 

Turner. A. 
1983 The Quantification of Relative Abundances in Fossil and Subfossil Bone 

Assemblages. Annals of the Transvaal Museum 33:311-21. 

Underbill, Ruth Murray 
1946 Papago Indian Religion. Columbia University Press, New York. 

1939 Social Organization of the Papago Indians. Columbia University Press, New 
York. 

Van Devender, T. R., R. S. Thompson, and Julio Betancourt 
1987 Vegetation History of the Deserts of Southwestern North America: The Nature and 

Timing of the Late Wisconsin-Holocene Transition. In North America and 
Adjacent Oceans during the Last Deglaciation, edited by W. F. Ruddiman and H. 
E. Wright, Jr., pp. 323-352. Geological Society of America. Bouldero. 



463 

Vehik, S. C. 
1977 Bone Fragments and Bone Grease Manufacture: A Review of their Archaeological 

Use and Potential. Plains Anthropologist 22:169-82. 

Vorhies, C. T., and W. P. Taylor 
1933 The Life Histories and Ecology of Jack Rabbits, Lepus alleni and Lepus 

califomicus ssp., in Relation to Grazing in Arizona. University of Arizona 
College of Agriculture Technical Bulletin 49:471-587. 

Wandsnider, LuAnn 
1997 The Roasted and the Boiled: Food Composition and Heat Treatment with Special 

Emphasis on Pit-hearth Cooking. Journal of Anthropological Archaeology 16:1-
48. 

Waters, Jennifer A. 
1995 Rodent Consumption among the Classic Period Hohokam at Pueblo Grande. 

Unpublished Master's thesis, Arizona State University, Tempe. 

1997a Vertebrate Faunal Remains from AZ AA: 12:90. In Archaeological 
Investigations at the Wetlands Site (AZ AA: 12:90, ASM) (draft), edited by 
A. K. L. Freeman. Technical Report No. 97-5. Center for Desert 
Archaeology, Tucson. In preparation. 

1997b Osteofaunal Analyses. In Archaeological Investigations of the Early 
Agricultural Period Settlement at the Base of A-Mountain. Tucson, 
Arizona, edited by M. W. Diehl, Chapter 4 (Archaeobotanical and 
Osteofaunal Assessments of Diet Composition and Diversity, by M. W. 
Diehl and J. A. Waters). Technical Report No. 96-21. Center for Desert 
Archaeology, Tucson. 

Welch. Joseph M. 
1960 A Study of Seasonal Movements of White-tailed Deer (O. virginianus couesij in 

the Cave Creek Basin of the Chiricahua Mountains. Unpublished Master's thesis. 
University of Arizona, Tucson. 

Wetterstrom, Wilma 
1979 Food, Diet, and Population at Prehistoric Arroyo Hondo Pueblo, New Mexico. 

Arroyo Hondo Archaeological Series, Volume 6. School of American Research 
Press. 

White, Roben W. 



464 

1957 An Evaluation of White-tailed Deer (Odcx:oileus virginianus couesi) Habitats and 
Foods in Southern Arizona. Unpublished Master's thesis. University of Arizona, 
Tucson. 

White, Theodore E. 
1953 A Method of Calculating the Dietary Percentage of Various Food Animals Utilized 

by Aboriginal Peoples. American Antiquity 18:396-98. 

Wills, W. H. 
1992 Foraging Systems and Plant Cultivation during the Emergence of Agricultural 

Economies in the Prehistoric American Southwest. In Transitions to Agriculture 
in Prehistory, edited by A. Gebauer and T. Price, pp. 153-76. 

Wills, Wirt H. 
1988 Early Prehistoric Agriculture in the American Southwest. School of American 

Research Press, Santa Fe. New Mexico. 

Windmiller, Ric 
1973 The Late Cochise Culture in the Sulphur Spring Valley. Southeastern Arizona: 

Archaeology of the Fairchild Site. The Kiva 39(2): 131-70. 

Wing, Elizabeth S., and Antoinette B. Brown 
1979 Paleonutrition. Academic Press, New York. 

Wocherl, Helga 
1996 Extramural Pits. In Archaeological Investigations of Early Village Sites in the 

Middle Santa Cruz Valley, Part 1 (draft), edited by Jonthan B. Mabry, Chapter 7. 
Anthropological Papers No. 19. Center for Desert Archaeology, Tucson. 

1997 Faunal Remains. In The Middle Archaic Component at Los Pozos (AZ AA: 12:91, 
ASM) (draft), edited by David A. Gregory, Chapter 7. Anthropological Paper No. 
20. Center for Desert Archaeology, Tucson. 

Wocherl, H., and Jeffery J. Clark 
1995 The Square Hearth Site AZ AA: 12:745 (ASM). In Archaeological Investigations 

of Early Village Sites in the Middle Santa Cruz Valley, (draft), edited by Jonthan 
B. Mabry. Chapter 3. Anthropological Papers No. 18. Center for Desert 
Archaeology, Tucson. 

Wocherl. H., and Jennifer A. Waters 
1997 Animal Uses: Faunal Bone from Cienega Phase Sites. Archaeology in Tucson 



465 

11(3):3. 

Yellen, J. E. 
1991 Small Mammals: Post-discard Patterning of !Kung San Faunal Remains. 

Journal of Anthropological Archaeology 10:152-192. 



cement—lined ditch 

Oas2 



• - • i 
•.j 

I 



P T1000 "05 

RIght-of-Way Limits 



i 





I 



? % K  

HcUia WoclrtCrL 
Ph.Ii. 

AMtHropoLogy 

The Rcte cf fittuiat feourtss in Sit 
mih 





PlUA COUNTY - TUCSON. ARIZONA 

MO CORRIDOR IMPROVEMENT PROJECT 
SWEETWATER DRIVE TO RUTHRAUFF ROAD 

ARCHAEOLOaCAL FEATUME 
DISTRSBUnON MAP 

AZ AA:12:91 (ASM) 

SCALE: 1" = 10 meters 

25 m 

0 100 ft 

Mapping and computer cartography by GEO—MAP, Inc. 1995 

X 

738 

o 
23 O 

EXPLANATION 

Desert Archaeology bockhoe 
trench with trench number 

structure locotlon as determined from stripping 
(with feature number) 

pit feature location as determined from stripping 
(with feature number) 

sampled portion of excovoted structure 

excavated feature 

limit of mechonicol stripping 

FI6IJRE. 1.2 

Hd-fla W6cV\erL 

Ph.D. 

Antl^fopologY 

Tlie Rde of (otmOC feourCK in S^^h}is^olCe'loctees lUflTg -V/itinniiHon te Seiofhstxt and in 5atHi WStew 

m?-









'• / 

/ 

ocho-L 

AKtHi'opoLo_gy 

Tke Role of FaunaL SftSounres *i itbŝ tiwce ?« iqci?-
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