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ABSTRACT 

Few archaeological sites in the Southwest have been documented, much less 

excavated, which contain occupations that span the pre- and post-Spanish contact lime 

periods in the same way as Awatovi, an abandoned Hopi village in Northeastern .\rizona. 

A%vato\i provides a unique opportunity to study the effects of European contact on a 

traditional society. Using ethnohistorical. ethnographical, and archaeological data, 

primarily the zooarchaeological collections, a means of ascertaining what effects the 

introduction of Old World domestic animals had on Hopi subsistence strategies and bone 

resource utilization over time is explored. An intrasite comparison is conducted between 

the three major Awatovi sections: the Western Mound, the Hopi Village, and the Spanish 

Mission so that these effects may be studied. The prehistoric and historic Awatovi 

archaeofaunal assemblages are compared to the Hopi sites of Homol'ovi and Walpi. 

respectively, in order to identify possible sampling problems and animal usage patterns. 
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Chapter 1 

Introduction 

Zooarchaeological analyses have progressed from "laundry lists' or catalogs of 

fuunal collections, to in-depth studies that document various aspects of animal 

procurement practices, such as foraging strategies and animals acquired in trade. In 

conjunction with architectural, ceramic, lithic, botanical, and groundstone studies, faunal 

remains provide "information of inestimable value for imparting life and meaning to the 

dust and debris of archaeology'" (Hack 1942a:v). 

For more than 100 years. Southwestern archaeology has focused on Puebloan 

cultures, particularly the Hopi. With the exception of Walpi, much of the 

zooarchaeological information gathered has come from abandoned, prehistoric sites, such 

as Homol'ovi, Pink Arrow, and Site 264. One Hopi village however, has yielded faunal 

information, not only from prehistoric, but historic times as well. This is the site of 

Awatovi. dated at AD 1100-1700 (Brew 1937, 1939a, 1949a, 1979; Colton and Hargrave 

1937; Gifford and Smith 1978; Skinner 1967; Smith 1971). Figure 1.1 shows the general 

location of Awatovi and other Hopi villages in northeastern Arizona. 

Research Problem: Changes in Animal Resources - Available and .Acquired 

Awatovi, meaning "place of the Bow People' in Hopi and known by the Navajo as 

Tallahogan or 'singing house' (Brew 1949a; Fewkes 1893, 1898) was inhabited by 

members of various Hopi clans that exploited nearby water, arable land, and numerous 

indigenous animals. Lagomorphs and ungulates, in particular, were hunted at Awatovi to 
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Adapted from Adams 1996a:48. 



15 

provide food, clothing, and ceremonial paraphernalia both prehistorically and historically 

among the Hopi (Beaglehole 1936: Fewkes 1900a; Olsen 1978; Stephen 1936; Wheeler 

1978). In 1629, a permanent Spanish presence was established at Awatovi with the 

building of the San Bernardo de Aguatubi mission (Brew 1949a; Montgomery 1949 ). 

Goods relating to this mission began to infiltrate the area, including Old World 

domesticated animals. To the missionaries, these animals were used for food, clothing or 

the means to make it. companionship, beasts of burden, and transportation (Benavides 

1630 [Avers 1900); Hammond and Rey 1953; Scholes 1930a). After Spanish contact, the 

types of animal resources available to the Hopi became not only what they could procure 

by hunting, but also what they may have acquired from the friars via trade, payment for 

work, or as a reward for services rendered (Baxter 1993; Kessel 1979). Spanish presence 

and limited access of the Hopi to introduced domesticates lasted for 50 years, before the 

Pueblo Revolt of 1680 abruptly ended the period of missionization at Awatovi (Brew 

1949a; Fewkes 1893). After 1680, the Hopi had control over the Old World animals at 

Awatovi until the village was abandoned following the destruction of the mission, Hopi 

dwellings, and ceremonial rooms during the winter of 1700-1701. 

Analysis of the faunal assemblages from different sections of Awatovi, combined 

with archaeological context and ethnographical records, has made possible insights into 

human-animal relationships. These include food preferences and taboos, animals or their 

respective parts used in religious ceremonies, and raw materials used for tool production 

prior to and after Spanish contact. To determine whether the lack of screening skewed 

the Awatovi faunal sample, the collection was compared to animal assemblages from 
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Other prehistoric and historic Hopi sites, namely Homol'ovi and Walpi, respectively. 

Environment 

The Hopi Mesas are found on southwestern finger-like pro jections of a larger land 

mass called Black Mesa, a dissected area about 60 miles (96.7 km) in diameter and 

underlain by resistant Upper Cretaceous sandstone located on the Colorado Plateau in 

northeastern Arizona (Hack 1942a;xix). Currently, only First. Second, and Third Mesa 

arc occupied, while ,\ntelope Mesa remains abandoned (Figure 1.2). The mesas rise 656 

feet (200 m) above the valley and have an average elevation of 6200 feet (1891 m). The 

valleys range in width from 2.5 to 10 miles (4.1-16.1 km) and are dramed by 

Southwestern flowing, ephemeral streams which eventually lead to the Little Colorado 

River (Adams 1979:288, 1982:5: Hack 1942a:xix). For example. Antelope Mesa is 

dissected by one smaU and one large wash, the Tallahogan and the Jeddito, respectively. 

According to Lowe (1964:37-39), the Hopi Mesas are located in the Upper 

Sonoran Life-zone, which includ-^c the Great Basin desert-grassland and juniper-pinyon 

woodland segments. The Great Basin is the highest of the Western United States deserts 

(approximately 3000-6500 feet or 915-1983 meters), and the coolest. The surrounding 

area receives a mean annual precipitation of 7 to 12 inches. It is a shrub and grass 

dominated desert in which trees are almost totally absent and the shrubs have small leaves 

that are wholly or partly deciduous. Major shrubs include sagebrush {Artemisia 

tridentate), blackbush {Coleogyne ramosissima), shadscale {Atriplex confertifolia), 

mormon-tea {Ephedra viridis), and greasewood {Sarcobatus vermiculatus). The 
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juniper-pinyon woodland covers the Hopi Mesa tops at an elevation of 580()-72()() feet 

(1769-2196 meters). Temperatures are generally lower, and the annual precipitation 

varies from 12 to 20 inches. Junipers are generally more prevalent than pinyon. Colorado 

pinyon (Pinus edulis) is the most common and characteristic species of pinyon. Utah 

juniper Uunipenis osteosperma) and one-seed juniper ( Juniperus monosperma) are the 

common and widespread junipers (Lowe 1964:56-60). 

For the Hopi Mesas, much of the rainl'all comes during two seasons of the year. 

Groundwater recharge occurs primarily during the winter rainy season (December-

February). In the summer months of July and August, monsoons are intense and frequent, 

resulting in local runoff and flash flooding (Leonard 1989:5). 

Site of Awatovi 

Between A.D. 1250 and 1400, the population on the Hopi Mesas grew as the 

populous centers in Northeastern Arizona, the Flagstaff area, and the Little Colorado 

River valley were abandoned because of drought, the loss of fields through arroyo cutting, 

and soil exhaustion (Adams 1981:322; Bradfield 1971b:24-29; Brew 1979:514; Dean 

1969:12-13). Traits previously unknown to the area became integral parts of the Hopi 

culture. Influences from the Little Colorado River valley, for example, were particularly 

noticeable in pottery (Adams 1996a:54; Brew 1979:514; Kintigh 1990:260-268; Smith 

1971). The influx of immigrants at that time created sizable towns ranging from 500-1000 

people, or more, throughout Hopi country (Brew 1979:514; Ellis 1974:236; Smith 

1962:1168). Awatovi was no exception and evidence of aggregation was noted in its size. 
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Awatovi had been first established as a small village in the early to mid-1 lOOs. 

From that time it grew into what became, by the naid-1500s, one of the more importam 

Hopi towns (Brew 1980:103). According to Hack (1942a:v), Awatovi contains some 

5000 rooms, of which approximately 1300 have been excavated. These rooms were not 

all used simultaneously, but indicate a continuous occupation dating from the 1 lOOs to the 

beginning of 1700-1701. In fact, it is unlikely that more than one third of the site was ever 

occupied at any one time during its long history (Hack I942a:v; Smith 1971:6). 

Located over eight miles by road from Keams Canyon, Awatovi extends for one 

quarter to one third of a mile along the south edge of Antelope Mesa and for some 250-

300 yards north across the mesa top (Brew 1937:123). The ruins cover approximately 

twenty-three to twenty-five acres and in some places, the accumulation of architectural 

and other debris attained a height of thirty feet (Brew 1937:129. 1939b:870. 1980:103. 

106: Smith 1962:1167. 1971:6). Excavations by the Peabody Museum of Harvard 

University revealed the course of expansion of the village and the changes in residential 

and religious building styles during the course of occupation. 

The site can be divided into two general time components, before and after 

Spanish contact, and three specific areas, the Western Mound, the Hopi Village, and the 

Spanish Mission (Figure 1.3). Excavations in the Western Mound indicated that the oldest 

part of Awatovi was at the western end, which was abandoned about A.D. 1400. Hence, 

the Western Mound is strictly pre- contact with no indications of 17*^ century artifacts 

(Brew 1939a; Smith 1971). By the time the Spaniards arrived in 1540, the village area 

had expanded considerably to the north and to the east (Brew 1937; 1939a; 1980:107). 
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Figure 1.3. General site plan of Awatovi showing excavated room series. 
Adapted from Smith 1971:4, Figure 3. 
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The mission and friary were subsequently built along the cliff edge at the eastern end of 

the site (Brew 1980:107; Montgomery et al. 1949). 

Western Mound 

Constructed on bare sandstone caprock, this small masonry pueblo began to 

expand towards the cliff edge (south and west) over time and as the population increased 

(Figure 1.3). It also expanded upward forming "an agglutinative mass of beehive-like 

rooms..." (Smith 1971:6) that rose twenty-five feet above the bedrock (Brew 1937:129). 

The rooms were generally equipped with two firepits, one for wood and one for coal 

burning (Brew 1937:130). The earliest, double walled rooms contained examples of 

Pueblo III (A.D. 1150-1250) black-on-white and polychrome pottery in their refuse (Brew 

1937:129. 1939a; Smith 1971). As the village expanded outward, wide double walls were 

still used, but the later pottery had changed to Jeddito Black-on-Orange. another P III 

(A.D. 1275-1325) type (Brew 1937:129. 1939b; Smith 1971). 

Sometime in the late 13(K)s a new wall construction and changes in pottery are 

noted, especially in the newly built rooms superimposed upon the earlier, debris filled 

structures. Single walls of relative thinness supersede thick double wall construction, and 

the pottery color changes from orange to yellow, though the designs remain the same 

(Brew 1937:130, 1939a). As the mound reaches its pinnacle, the rooms contain the fully 

developed Pueblo IV yellow ware known as Jeddito Black-on-Yellow (A.D. 1325-1600) 

and fragments of Sikyatki polychrome (A.D. 1400-1625); (Brew 1937:132, 1939a; Colton 

and Hargrave 1937; Smith 1971). While this latest pottery stage was occurring, most of 

the village population had already relocated to new residences north and east of the 



Western Mound. 

Hopi Village 

Around A.D. 1400, for some as yet unexplained reason, the aggregated 

settlements along the Little Colorado River and its tributaries were abandoned. However, 

the opposite occurred on the Hopi Mesas in which older, aggregated pueblos began to 

consolidate into geographically restricted villages (Adams 1989a:80, 1996a:5r). The 

consolidation of sites on the mesas was due in part, to an influx of people that occurred 

between A.D. 1350 and 1400. This escalation in population appears to have caused the 

abandonment of the Western Mound and the formation of the Hopi Village at .Awatovi. It 

is estimated that the Hopi Village contained between 800 and 1000 rooms, a significant 

increase over the 300 room Western Mound (Adams 1989a:80, I996a:51). This new 

habitation was located 150 meters both north and east of the Western Mound. It was 

composed of several house-blocks separated by streets and plazas (Smith 1971:6) and was 

visited by the Spanish in the 16"* and l?"' centuries. 

To accommodate the swell of inhabitants, the Hopi embarked on a plan of 

agricultural expansion. This was accomplished primarily through an investment of greater 

labor per section of land in order to increase crop yield (Boserup 1965; Dean et al. 

1985:548). Besides floodwater and dry farming, the Hopi utilized water control devices 

for irrigation purposes (Adams 1981:324; Dean et al. 1985:548-549; Hack 1942a; 

Woosley 1980). In this manner limited agricultural production was expanded. 

The Hopi village, called the 'modem town' by Brew (1939b) is divided into three 

sections (Figure 1.3). The first is a little north of the western end of the friary and along 
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opposite the Franciscan buildings. The last section is in the center of the site, directly to 

the west of and abutting the lest trench. Each of these "modem' village sections had been 

constructed over late Sikyatki, that is, prehistoric buildings (Brew 1939a; 1939b). 

Characteristic modified pottery types, objects of European manufacture such as crockcry 

or metal, and bones of introduced domestic animals distinguish the upper rooms from the 

lower ones (Brew 1939a). 

During the last century of occupation at Awatovi, the Hopi inhabitants were 

almost entirely at the eastern end of the site. The predominant concentration of the 

population was around the large plaza to the north of the church (Figure 1.3). By the end 

of the l?"* century, with the exception of a few areas, the Hopi inhabitants had collected 

around three sides of the large main plaza, of which the buildings of the Franciscan friary 

and church formed the south side (Brew 1939a). 

Spanish Mission 

Three churches were constructed at Awatovi. although only one. Church 2, was 

used for an extended period of time. An earlier church had been begun slightly north of 

Church 2, but was abandoned shortly afterwards because its proposed size was too 

excessive and too difficult to build (Brew 1949b:53; Smith 1970:11). 

Church 2 (Figure 1.3) was then started and completed in early 1630 (Smith 

1970:11). The mission of San Bernardo was about 110 feet long and 22 feet wide, and 

although it was located in one of the most remote areas, it was surprisingly correct in 

liturgical details (Brew 1939b; Montgomery et al. 1949; Smith 1970) containing a nave. 



baptistery, choir loft, belfries, and sacristies. A friary composed of thirty rooms was built 

in the form of a quadrangle around a central courtyard and garden (Brew I939b:873. 

1980:103; Montgomery et al. 1949; Smith 1970:9). The church altars were placed over a 

kiva in what is known to the Catholic Church as "Superposition" (Brew 1949b:65-66; 

Montgomery- 1949:134-136; Smith 1970:10). Part of the mission complex was destroyed 

during the revolt fifty years later when the Hopi subdivided rooms within the friary for 

occupation, storage, and animal pens (Brew 1980:103; Montgomery et al. 1949; Olsen 

1978:30; Smith 1970:11). 

A small, probable third church was constructed shortly before Awatovi was 

destroyed. It was made by knocking out partition walls on the east side of the friary, 

clearing three rooms, and erecting an alter at one end of the now elongated room (Brew 

1939b:874. 1949b:89; Smith 1970:11). This makeshift church lasted only a few months. 

Background History of Awatovi 

Hopi oral history, historical documents, and archaeological data, are combined to 

provide a background history of Awatovi. According to Adams (1989a). the Hopi 

villages were somewhat isolated from the other Pueblo settlements, and were touched only 

by the main tides of conquest during the 16"* century because of their location. Chronicles 

of the many Spanish visits to Hopi country have been translated and published (Bandelier 

1890; Brew 1949a, 1979; Fewkes 1893, 1896, 1898a; Hackett 1937; Hammond and Rey 

1929, 1940, 1953, 1966; Hodge, Hammond, and Rey 1945; James 1974; Leonard 1932; 

Mindeleff 1891; Rushforth and Upham 1992; Spicer 1962; and Winship 1896). These 
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authors, among others, generally agree on the sequence of events that led up to the 

destruction and abandonment of Awatovi. This abbreviated history tends lo focus on the 

highlights of Spanish contact with Awatovi. More in-depth historical perspectives are 

provided by Montgomery and others (1949 Part I), and Fewkes (1896, 1898a). 

Ethnohistoricai and Ethnographical Data 

Pedro de Tovar, a lieutenant during the Coronado Expedition, first contacted the 

pueblos of Tusayan in 1540. From that initial contact, "the entry of the Spaniards into 

Tusayan [was] marked with bloodshed for a trifling offense" (Fewkes 1898a;598). The 

offense was the striking of a horse by one of the Hopi warriors, after it appeared that the 

Spaniards wanted to cross over a line of com meal drawn on the trail leading into Awatovi 

(Fewkes 1896. 1898a: Winship 1896). This Une was intended to signify that the pueblo 

was closed to outsiders. Tovar's men scattered the warriors, injuring some, before 

villagers brought out presents as a sign of submission, and Tovar and his men were 

welcomed into the village. This was undoubtedly the Hopi's first encounter with Old 

World domestic animals, namely horses and mules. 

More than 40 years would pass before the next encounter between these two 

cultures, by way of a visit from Antonio de Espejo in 1583. According to Fewkes 

(1898a:598), the Awatovi Hopi and their leaders were overjoyed at seeing Espejo and his 

party. They threw com meal on the ground in front of the horses, believing these animals 

were supematural beings and worthy of a god-like welcome. However, others have stated 

that although Espejo spent several days at Awatovi, he was not received warmly (Parezo 
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1996:250) and moved on to more welcoming pueblos. After Espejo. there is a fifteen-year 

gap before Onate, the first official and successful colonizer of New Mexico, arrived at the 

site (Brew 1949a:7). 

The arrival of three Franciscans, Francisco Porras, Andres Gutierrez, and Cristobal 

de la Concepcion on August 20, 1629, ushered in the Mission period at Awatovi. This is 

the feast day of St. Bernard of Clairvaux, and the mission, as was customary, was 

dedicated to him and came to be known as San Bernardo or San Bernardino de Aguatubi 

(Brew 1949a; Fewkes 1896. 1898a; Montgomery et al. 1949). Accompanied by some 

troops, the friars brought with them herds of sheep, goats, pigs, and cattle. They also 

brought their Christian religion and a system of forced labor. This intensive labor built the 

mission buildings, including the cutting and transportation of heavy pine timbers from the 

San Francisco Mountain range, over 100 miles to the west (Mindeleff 1891). 

In 1633, according to Spanish documents (Benavides [1634] in Hodge. Hammond 

and Rey [1945]; Vetancurt 1871[ 1697]), Father Porras was poisoned. According to 

Brew, this was because Porras had become too popular and seemed "to have gained 

dominance in the minds of the Awatovi over the local religious leaders" (1949a: 11). 

Other Franciscans came and went over the years, but the practice of missionizaiion came 

to an abrupt halt when the Awatovi community joined with other native groups sometime 

between the lO"' and H"* of August, 1680 for the Pueblo Revolt (Brew 1949a; 18). 

Although the "men with long robes," as the missionaries were called (Fewkes 1896, 

1898a; Mindeleff 1891), gained many converts during their 51 years at Awatovi, they 

began to fall out of favor with some of the members of their flock. Improper relations 



with women, prohibition of sacred dances, efforts to abolish religious societies, and a 

continuation of forced labor, among other things, were enough to justify the friars" deaths 

(Brew 1949a, 1979; Hackett 1937; Mindeleff 1891; Scholes 1929). 

Not until November of 1692, with the arrival of Diego de Vargas, did the Hopi 

have renewed contact with Spanish conquistadors. De Vargas reconsecrated the church 

and baptized infants, including the grandchildren of Awatovi's chief, Miguel (Brew 

1949a: 19). This scene was repeated at Walpi, Mishongnovi, and Shungopovi. and 

although de Vargas did not visit Oraibi, intent of submission was sent to him (Brew 

1949a; Fewkes 1896. 1898a). However, with the exception of Awatovi. other pueblos 

were simply paying lip service to the Spaniards, for they had no intention of reaccepting an 

aUegiance to the Spanish king or Christian God. It was this reacceptance of the Spaniards 

by the Awatovi Hopi that lead to their village's demise. According to historical accounts, 

on May 28. 1700. two Franciscan friars. Juan de Garaycoechea and Antonio Miranda, 

arrived at Awatovi. They found that the mission had been rebuilt or repaired, and that the 

people were not only pleased to see them, but glad that their mission was to be re

established (Bandelier 1890; Brew 1949a; Fewkes 1896. 1898a; Rushforth and Upham 

1992; Spicer 1962). 

Published reports of Hopi oral history and ethnohistorical accounts (Bancroft 

1889; Bandelier 1890; Bourke 1884; Brew 1949b, 1979; Courlander 1971. 1982; Fewkes 

1893, 1896, 1898a; Hackett 1937; James 1974; Malotki 1993; Mindeleff 1891; 

Nequatewa 1936; Spicer 1962; Stephen 1936; Voth 1905; Yava 1978) suggest the reason 

for the destruction of Awatovi. Because the inhabitants at Awatovi reaccepted the 
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missionaries and iheir practices, which other Hopis equated with sorcery and the decline 

of traditional teachings, it was decided that they had to be punished. The Awatovi chief. 

Topolo felt that he could no longer control his people because they had become "powako" 

or sorcerers (Courlander 1971, 1982: Fewkes 1893, 1896, 1898a; James 1974; Yava 

1978). Therefore, he made it possible for warriors from Oraibi, Walpi, and Mishongnovi 

to enter Awatovi on a winter morning in 1700 and destroy the community (Courlander 

1982:57-60; Fewkes 1898a:601; Malotki 1993:397; Voth 1905:251; Yava 1978:93. but 

see Courlander 1971:180, 184; James 1974:63; Rushforth and Upham 1982:104 for 

conflicting reports on which villages participated). The overthrow was thought to have 

occurred during Na-ac-nai-ya, a New Fire ceremony, which takes place in late November 

(Curtis 1922:87; Fewkes 1893:369, 1898a:602; Malotki 1993:291; Waters 1963:264). 

While the men were in the kivas the warriors attacked. Trapping the occupants 

with arrows, the kivas, parts of the village, and the mission and associated buildings were 

set on fire. Most of the Awatovi men were killed. Those who survived, mainly women 

and children, were brought to live at more traditional pueblos. A few of the survivors 

were leaders or had knowledge of particular ceremonies, which they shared through 

initiations at the other pueblos. The sacking of Awatovi is the explanation given as to 

how certain clans and ceremonies found their way into other Hopi villages. This has come 

to be known as the 'Awatovi legend'. Hence, "Documentary and legendary accounts are 

thus in strict accord regarding the cause of the destruction" (Fewkes 1898a:602). No 

Spanish documents are available describing the fall of Awatovi, but the oral history and 

the ethnohistorical data are available. Archaeological reconnaissance and excavations 
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Archaeology at Awatovi 

Mindeiefr, 1882-1883 

The first person to conduct a survey of Awatovi was Victor Mindeieff during the 

field season of 1882-1883, as a pan of his study of pueblo architecture. He outlined the 

layout of the site, measured building sizes, noted the number of stories to each building 

and commented on the general architectural condition of the site. Remarking on the 

thoroughness of Awatovi's destruction. Mindeieff noted that only a group of room.s 

forming the southeast section of the site was still in relatively good condition (1891:49). 

This was the mission complex. Additional wall fragments were noted on the northeast 

side, which is part of the post-contact village. Only the mission area and village buildings 

were surveyed, but not the oldest part of the site located to the southwest. Jesse Walter 

Fewkes documented this area during his testing at Awatovi a year later. 

Fewkes. 1892 & 1895 

During the summer of 1892. Fewkes spent ten days gathering archaeological 

information about Awatovi. He was particularly interested in testing the events 

surrounding the destruction of the site, as described in Hopi oral tradition and recounted 

in ethnographical documents. Most importantly, he hoped to locate and excavate the main 

kiva, which according to legend, the Awatovi men were in at the time of the attack, and 

along with other buildings, was set on fire. According to his report, "In almost every 

room which was excavated evidences of fire or a great conflagration were brought to 
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light" and "... we rarely opened a room without finding the beams and burnt fragments of 

wood on the floor" (1893:371). Fewkes tested five rooms throughout the ruin including 

the supposed kiva from the legend. 

In a building identified as a kiva by his native workmen. Fewkes examined an 

e.xposed area of the chamber from ground surface to the floor uncovering charred wood, 

ashes and other evidence of a fire. He also found a human skull and other bones 

(1893:373). However, due to the apprehension of his workmen. Fewkes was forced to 

abandon the idea of further excavating the chamber. He concluded that although he 

thought he had found the kiva from legend, based on the discovery of the human remains, 

without additional excavations this could not be completely proven. 

While no effort was made to test within the boundaries of the mission area. 

Fewkes did note that some of the walls were of Hopi adobe construction and probably 

added on later, while others were undoubtedly from the Spanish contact period. 

Additional areas of interest were the old shrines in the vicinity of Awatovi and the 

prehistoric cemetery located to the west of the ruin. 

Fewkes' second trip to Awatovi in 1895 focused, in part, on answering the 

following question: how was this ruin related to the modem pueblos? (Fewkes 

I898a:535). He already knew that Awatovi had been subjected to Spanish influences, but 

he believed that archaeology would reveal what Hopi life was like before these 

modifications took place. Using archaeological data from Sikyatki. Awatovi. and Walpi, 

Fewkes (1896) hoped to show how modem pueblo life developed and how much it was 

affected by European contact. 
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Fewkes goes on to detail his excavations within the niission, and the surrounding 

buildings and area. Just east of the mission, he uncovered numerous human remains, many 

with broken or pierced skulls. These unfonunates tried to seek refuge in the mission's 

associated buildings during the destruction (1898a:610). He returned to the kiva area 

from his previous excavation, but made no further mention of human remains. Instead, 

Fewkes (1898a:611-613) comments on the similarity of the shrine found in this area and 

the one located at Walpi. 

The first test excavations at Awatovi were conducted at this time on the Western 

Mound area. Based on the depth of the excavations and the layout of the area, it was 

determined that the buildings were three or four stories high, and that the pueblo sloped 

gradually to the north while the south and west rose more abruptly (Fewkes 1898a:6l6). 

The remainder of the article discusses the mortuary remains, the shrines that were still in 

use at the time of Fewkes' study, and various recovered artifacts. These artifacts include 

numerous examples of pottery, ranging from bowls to effigies; stone implements; bone 

tools; shell and bone ornaments; a clay bell; textile fabrics; pigments; prayer sticks: and 

metal objects indicating Spanish influence (Fewkes 1896, 1898a). 

Peabody Museum, 1935-1939 

Forty years later, the Peabody Museum, Harvard University began excavations at 

Awatovi for much the same reasons that Fewkes had conducted research there. 

According to Brew (1937, 1939a, 1979; Montgomery et al. 1949), Awatovi was selected 

for excavation over other large mined pueblos in the area because it appeared to have the 

longest record of occupation (approximately AD 1100-1700), and because it extended 
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into the historic period. The Awatovi Expedition conducted excavations during the field 

seasons of 1935 to 1939 under the direction of J.O. Brew. 

On August 26, 1935 the Peabody Museum was notified that permission had been 

given to excavate Awatovi. and to conduct surveys and testing within the surrounding 

area. In a letter dated July 22, 1936, the Peabody Museum was sent official notilication 

that their Awatovi excavation permit had been extended for three years (Unpublished 

document, Peabody Museum Archives). 

During the 1935 field season, the area between the Western Mound and the 

Franciscan mission was investigated by digging a test trench two meters wide and 233 

meters long across the center of the site, and excavating down to the floors of the 

structures encountered. Excavations revealed that structures extended across almost the 

entire length of the trench; a total of 106 rooms and five kivas were discovered (Brew 

1937:124-125). The architecture and recovered artifacts, such as ceramics, indicated that 

these rooms were occupied during the 1400's to late 1600's (Colton and Hargrave 1937: 

Montgomery et al. 1949). 

In 1936. the Western Mound area was excavated. This area contained the earliest 

native buildings and was abandoned prior to contact. Ninety rooms were exposed from a 

swath passing directly across the mound top in an east-west direction (Brew 1937:130). 

Ceramics discovered during the excavation indicated that this area was inhabited primarily 

between AD 1100-1450 (Gifford and Smith 1978; Smith 1971). 

With the beginning of the 1937 field season, two units to the north of the second 

mission were identified as Hopi dwellings and excavated. Ceramic dates (Colton and 
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Hargrave 1937; Gifford and Smith 1978) suggest that some of these rooms were occupied 

as early as AD 1400, while others were inhabited during the Hopi rebellion of 1680 and at 

the time of abandonment in 1700. Rooms associated with the mission complex were also 

explored at this time. In 1938, work continued on the mission, and new excavations 

focused on a village area to the northwest of the mission, which was also dated to .AD 

1400-1700 by ceramics. When the three-year permit expired, an extension was applied for 

but permission was denied. 

Previously, the Indian Bureau gave the Peabody Museum permission to conduct 

explorations, but this was before the Hopi tribe had been empowered with self-

government under the Indian Reorganization Act of 1934. That Act was now in effect 

and the Hopi were unwilling to extend the excavation permit beyond its August 26. 1938 

deadline. Byron P. Adams, a member of the Fire Clan at Polacca village on First Mesa, 

and whose ancestors had guarded Awatovi for generations, spoke at the Office of Indian 

Affairs at the Department of Interior in Washington D.C. (Unpublished article. Peabody 

Museum Archives). He and other village leaders explained why they did not want the site 

e.xcavated further. They told the story of Awatovi's destruction and felt that evil still 

resided in the area. Additionally, they believed that their ancestors should not be 

disturbed. 

However, the Peabody group befriended a number of influential Hopi during their 

time in the field. These leaders argued that work should continue at the pueblo because it 

was an important part of Hopi history, and something that should be documented not only 

for the present Hopi, but for future generations as welL Luke Kawanusea of 
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Mishongnovi. chief of the Badger Clan, who controlled the abandoned site of Awatovi and 

its surrounding lands, gave the Peabody Museum a one-year permit extension 

(Unpublished article, Peabody Museum Archives). Excavations continued at the mission 

and village areas until the end of the project in 1939. 

The Awatovi Expedition produced many monographs including an elaborate study 

of the Franciscan mission (Montgomery, Smith, and Brew 1949). Other Peabody studies 

based on the Awatovi excavations include Smith's work on the kiva murals at Awatovi 

and Kawaika-a (1952). his analysis of the painted ceramics from the Western Mound 

(1971), and his research on the prehistoric kivas of Antelope Mesa (1972); Gifford and 

Smith's (1978) analysis of gray corrugated pottery from Awatovi and other Jeddito sites: 

Woodbury's stone implement study of Northeastern Arizona (1954); Lawrence's (1951a) 

research on the mammals found at Awatovi; Olsen's analysis of the zooarchaeological 

material from the site (1978); and research conducted on the Awatovi bone artiJacts by 

Wheeler (1978). 

Additional studies entail an assessment of the changing physical environment of the 

Hopi by Hack (1942a), his regional study of prehistoric coal mining in the Jeddito Valley 

(1942b), and an article Brew wrote with Hack about prehistoric use of coal (1939); 

Daifuku's study of the Jeddito Site 264 (1961); Brew's summary of the first three field 

seasons (1937, 1939a, 1941), and his overview of the excavations in 1979; and Webster's 

textile research from numerous Southwestern pueblos (1997). Two unpublished reports, 

one regarding the analysis of plant remains found in the mission bricks (Jones 1939) and 

the other, a study of the metal artifacts from Awatovi (Spores 1965), are located in the 
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Peabody Museum archives. 

Research Archives 

Information regarding the Awatovi excavation and recovered zooarchaeological 

material came from archival research records and an analysis of the faunal collections 

housed ai the Peabody Museum and the Arizona Stale Museum. Although ihe majority of 

the faunal assemblage can be found at the Arizona State Museum, the worked bone is still 

retained at the Peabody Museum. An evaluation of the excavation records and an analysis 

of the faunal remains provided inlbrmation for the interpretation of domestic animal use by 

the Hopi during pre- and post-Spanish contact periods. 

Peabody Museum 

Awatovi excavation records include camp journals, excavation diaries, field 

notebooks, technical records, photographs, maps and other drawings, and various 

correspondences relating to the site. The diaries and notebooks contain information and 

sketches about the general site area, room blocks and individual rooms, and the levels 

therein. Room dimensions, depths of individual rooms to the ground surface, and 

architectural features, such as walls, vents, hearths, and benches are discussed. The 

artifactual contents of the rooms are identified from index cards describing the anilact, 

what room it was located in, and at what depth it was discovered. 

Documents useful to my research included maps of the room blocks, background 

information about the site, certain individual notebooks such as Wheeler's, and some of 

the field and analysis cards, particularly those pertaining to the worked bone assemblage. 
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The worked bone is discussed in Chapter 5. The Peabody Museum records were of little 

assistance regarding the unworked zooarchaeological material. Information consisted 

solely of rough counts of animal bone recovered during each field season. 

Arizona State Museum 

The Awatovi archival records at the Arizona State Museum ore di\'ided into two 

subgroups. The first consists of correspondence between Watson Smith, from his 

Peabody Museum West of the Pecos ceramic laboratory, and numerous people associated 

with the Peabody Museum in Cambridge. There are additional letters between Smith and 

others regarding a range of topics, such as Hawikuh, Jemez Village, and boomerangs. 

The second contains copies of Awatovi publications, camp journals, lists of ceramic 

specimens shipped to Smith from the Peabody Museum, and communications between 

Stanley Olsen and the Peabody Museum referencing the Awatovi bones. There are also 

many newspaper clippings about Olsen and his analysis of the faunal collection. 

References helpful to this study included the Awatovi publications and camp 

journals. Although the correspondence did not provide any useful analytical data 

regarding the faunal assemblage, the records did document the reasons why the material 

was sent the Arizona State Museum Collections Division. 

Definitions Used in This Research 

Within each given field of study, various terms imply different meanings to 

different people. Archaeologists understand that animal subsistence strategies or 

procurement practices used by humans are defined as the hunting, scavenging, capturing 
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or intentional raising of animals for purposes of food, use in rituals, transportation, beasts 

of burden, and raw material for bone artifact manufacturing. 

Terms regarding the Hopi and their area of habitation need defming. In reports by 

Brew (1949a), Fewkes (1893. 1896, 1898a), Mindeleff (1891), Montgomery (1949). and 

others, the term "Tusayan" is repeatedly used to refer to Hopi country as viewed by the 

Spanish beginning in 1540. However, there is no record of the Hopi using this term 

according to Brew (1949a). The people we presently call Hopi were at one time identified 

as "Moqui' (Bourke 1884), or some variation of this word, in reports from a century ago 

or more. For the purposes of this study, the current term Hopi will be used. Various 

derivations of the spelling of Awatovi have been identified in the literature over the last 

300 plus years, stemming from Spanish and English versions of the same word. The 

version used in the Peabody Museum reports. Awatovi. appears to be the most readily 

acceptable today and will be used in this study. The reader is referred to Brew 

(1949b:.xxii-xxiii). Fewkes (1898a;594), Laird (1977), and the Hopi Dictionary (1998) for 

additional variations of these mentioned terms. 

Research Questions 

Because so few sites with occupations spanning pre- and post-contact time periods 

have been documented, much less excavated, Awatovi (AD 1100-1700) provides an 

unusual opportunity to study the effects of European contact on a traditional society. 

Using ethnohisiorical, ethnographical, and archaeological data, but particularly the 

zooarchaeological assemblages, as a mean of ascertaining what effects the introduction of 
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Old World domesticates had on Hopi procurement and consumption practices, three major 

research questions are explored. First, what animal resources were used prior to and 

following Spanish contact, and what changes in animal subsistence resulted from this 

contact? Second, what changes are reflected in the bone tool assemblages from pre- to 

post-Spanish contact at Awatovi, once raw material from domestic animals and metal 

tools became available? Third, how do the usage patterns of the Awatovi faunal 

assemblages compare to other prehistoric and historic Hopi villages, namely Homol'ovi 

and Walpi? 

Organization of Study 

This introduction presents the background history of Awatovi (AD 1100-1700). 

and a preface for this research. Studying the animal remains from this site makes it 

possible to infer what the Hopi accepted by way of Spanish domesticates for food and 

other needs. Chapter 2 is a review of Hopi hunting methods and other means of procuring 

animals used for subsistence, articles for rituals, and raw material for tool manufacture. 

Chapter 3 identifies the inherent problems associated with the recovery techniques 

employed by the Peabody excavation, explains how the sample faunal collection for this 

study was chosen, and lists the analytical methods employed and how they relate to this 

research. Chapter 4 identifies the animals in the Awatovi zooarchaeological assemblage as 

they pertain to Hopi subsistence patterns prior to and after Spanish contact. Changes in 

intrasite animal usage are explored and intersite comparisons of the faunal material are 

made to animal remains from Homol'ovi and Walpi, respectively. Bone tools are the 
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focus of Chapter 5. specifically whether the availability of domestic ungulate bones 

replaces indigenous animals as the source of material for bone artifact production. Again, 

comparisons with Homol'ovi and Walpi are used as tests. The concluding chapter 

summarizes and discusses the overall effects that introduced domestic animals had on 

Hopi methods of animal procurement, processing, and disposal at Avvatovi during the 

hLstoric period and how these methods compare to those from the prehistoric period. 

Ideas for future research are explored based on information garnered from thLS study. 
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Chapter 2 

Models of Hunting and Other Animal Procurement Practices 

Animal procurement practices involve a number of different techniques designed to 

secure animals for subsistence and ritual purposes. Animals were not. however, explicitly 

procured primarily for bone to produce tools, ornaments, musical instruments and other 

objects. Ethnographic studies and other written records regarding procurement practices 

can elucidate what is seen in the archaeological record. This chapter reviews the 

numerous Hopi accounts and the limited material published about Sp:mish animal 

procurement practices. The relation of subsistence pattern differences between these two 

groups is also addressed. 

The term "procurement practices" implies numerous ways in which humans gain 

control over or access to animals, including: the live capture of wild specimens, usually 

birds; hunting by means of various methods: trading or bartering; and the introduction and 

acquisition of Spanish domestic animals. The size of the animal, its ecological niche, and 

the cultural environment of the humans involved influence methods of procurement. 

While animal size and habitat may dictate that certain methods be employed over others 

(Szuter 1989:29), the cultural background of the procurer determines what animal is 

sought and when this event should take place. Taboos, dislikes, aversions, and ceremonial 

concerns should also be considered. Therefore, the study of animal resources found 

within archaeological sites is more than just identifying the quantity and types of animals 

present within a given site; it is also about identifying the various levels of interaction 

between these animals and the humans who inhabited the site. 
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In order to understand the nature of Hopi and Spanish animal procurement 

practices, the types of aiumals discussed are grouped into general size categories, .\nimals 

of similar size tend to be caught in the same or similar ways. Modeled alter Szuter 

(1989:29-30), the categories of faunal remains from Hopi occupational periods are: small 

mammals, such as rodents, and lagomorphs, cottontails {Sylvilagus sp.) and jackrabbits 

(Lepus sp.): medium mammals, for example bobcats, foxes, coyotes, and dogs; and large 

mammals, such as deer, pronghorn antelope, and bighorn sheep. While some birds are 

trapped in the same manner as small-sized mammals, other birds are uniquely acquired and 

as such warrant separate categories. Although the size categories remain the same for 

animals used by the Spanish, the species within them are a little different. The small-sized 

and medium-sized animal groups are similar. However, in addition to wild artiodactyls. 

the large-sized category includes pigs, sheep, goats, cows, mules, and horses. 

Social Roles of Hopi Animal Procurement 

Beaglehole (1936:3) states that all the animals hunted by the Hopi "were used 

either for ceremonial purposes alone, or for food, materials for clothing and blankets, and 

for the manufacture of items of material culture as well." It is necessary to recognize that 

hunting served other purposes as well. By participating in the hunt, young boys learned 

the skills necessary to become successful procurers of game. This training started with 

small game, particularly rabbits. Once a youth proved himself by killing his first rabbit, he 

was initiated into the circle of hunters (Beaglehole 1936:14-16; Ritzenthaler 1967:102). 

After this rite of passage, the boy would be permitted to join large game hunting parties. 
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In addition to teaching youths how to hunt, men would use the opportunities to improve 

their own skills at hunting game, as well as strengthening social bonds among themselves 

(Beaglehole 1936:3). 

Small game hunting occasionally provided the opportunity for courtship activities. 

During some rabbit hunts maidens accompanied the men, picking up the animals as they 

were killed (Ritzenthaler 1967:101). Beaglehole (1936:13) reports that the maidens raced 

each other to the man holding a rabbit. Whoever reached him first received the rabbit in 

e.xchange for a gilt of special corn food. This type of communal hunt provided social 

interaction, humor, and general fun. 

Hopi success at hunting depended not only on skill and speed, but also on the 

animals available and the procurement methods utilized. Table 2.1 details the manner in 

which specific groups of animals were hunted and killed. The most corrunon methods of 

killing were with the bow and arrow and the rabbit stick, but the ethnographic literature 

does not detail the type of bow used. Based on archaeological remains and iconography, 

in particular mural paintings, two kinds of bows were known to be used by the Hopi. sell" 

bows and double-curved bows (Farmer 1955:8-9). These were used not only for hunting, 

but also for protection and warfare. Both the curved variety of rabbit stick and the 

straight throwing club were identified ethnographically and archaeologically. Although 

Ritzenthaler (1967:103) says these distinctively shaped sticks were used solely for the 

purpose of hunting lagomorphs, Heizer (1942:52) and Stephen (1936:99-100) indicate 

that they were also used against one's enemies. 

Although the primary purpose of hunting was to provide for the economic and 



Table 2.1 Hopi .Animal Procurement Methods 

Methods Birds Small Animals Medium Animals Large Animals 

Decoys — — — X 

Chute and pound — — ~ X 

<\nimal disguises - ~ - X 

Hunt corral - — - X 

Chased - - - X X 

Choked/strangled ~ - X X 

Shot with bow and arrows - — X X 

Encircled — X - X 

Hunting sticks - - X X — 

Setting fires - - X X - -

Deadfall trap X X X - -

Raising/Holding X " X — 

Nets — X - - - -

Snares X X - - - -

Nest robbing X — " ~ 

Pit trapping X ~ ~ — 

Eagle houses X ~ ~ — 
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spiritual benefit of the home and the community, it also provided various levels of social 

interaction, such as hunter-to-hunter, young to old, and male to female. The interaction of 

hunter to animal is tied to Hopi ritual patterns of animal conservation and use. The ritual 

aspects of this interaction are equally important, and have been thoroughly documented 

elsewhere (Beaglehole 1936; Strand 1998; Walker 1995). They will be mentioned as 

needed in this chapter. The foUowing sections detail the types of animals hunted by the 

Hopi. the methods they employed to procure these animals, and the disposal of the 

remains. 

Ethnographic Data on Hopi Animal Procurement 

Birds 

Hopi ethnographies mainly describe the procurement of live birds such as eagles, 

parrots, and turkeys. These birds were not obtained for food, but rather for their feathers, 

which were associated with numerous ceremonies and used extensively in the manufacture 

of ritual items (Karunaratne 1997; LaMotta 1996; Strand 1998; Walker 1995: Walker et 

al. 2000). This explains why nearly complete skeletons of these birds are often found in 

pueblo sites. Elements of additional birds are found in the archaeological record as well, 

but these birds can usually be identified as food sources (Ladd 1963; Strand 1998; Tyler 

1979). 

Methods used to capture eagles include nest robbing (Beaglehole 1936:20: 

Burbank 1946:67; Fewkes 1900b:702; Stephen 1936:392; Tyler 1979:56), pit trapping 

(Beaglehole 1936:19-20; Tyler 1979:56), and the use of eagle houses (Beaglehole 
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1936:19; Fewkes 1900b:701; Tyler 1979:58). Eagles were sometimes kept in cages 

(Bourke 1884:27; Burbank 1946:67), but most of the time they could be found tethered to 

the rooftops of homes (Beuglehole 1936:21; 1937:13; Fewkes 190()b:701-702; Tyler 

1979; 52-53. 55). Table 2.1 Lists the ways birds were captured. Once killed, the bird 

might be ritually buried in an eagle grave near the village (Fewkes 1900b:7()2; Stephen 

1936:568-569). in a mesa fissure if a juvenile, or interred in a cornfield il'an adult 

(Beaglehole 1936:22; Tyler 1979:59). Table 2.2 lists bird bone disposal methods used by 

the Ho pi. 

Few references could be found in the ethnographic literature regarding parrots. 

Narratives of the Espejo Expedition of 1582 make a reference to parrots around the Oak 

Creek area (Hammond and Rey 1929), but according to Hargrave (1933a:59). there are 

no definite records of parrots from the San Francisco Mountains. On the basis of 

archaeological evidence. Fewkes (1900b:691-692) believed that the Hopi kept parrots for 

ceremonial purposes. Although parrot bones were not found at Awatovi (Olsen 1978; this 

study), the remains of these birds have been found in ruined Hopi villages near the present 

pueblos, for example, Homol'ovi III (Strand 1998), and at Wukoki ruin, near Black Falls 

on the Little Colorado River. At Wukoki, a desiccated parrot with a prayer stick attached 

to its leg was buried with a child (Fewkes 1900a:441-442; 1900b:692). Bourke (1884:26) 

reported that parrots were held in cages in order to access their colorfiil feathers. 

Methods of parrot killing and interment are not reported, though it may be reasonable to 

suggest that since these birds were not eaten, but were utilized for ritual purposes, they 

would be accorded special consideration during burial. 
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Table 2.2 Hopi Bird Bone Disposal Methods 

Eagle Mesa Cornfield Human Midden Left in Pits Unknown 
Grave Fissure Burial Field 

Eagle XX X „ 

Parrot — — ~ X ~ — — X 

Turkey — -- -- X X — X 

Other birds — - ~ — X X 

Turkeys were the only domestic bird available to the Hopi prehistorically. There is 

no doubt that turkeys were kept and raised at pueblo sites, as evidenced by the discovery 

of so many turkey bones, eggshells, and holding pens in Hopi pueblo ruins (Fewkes 

19()()b:690: Hough 1903:356; Rohn 1971:106; Senior and Pierce 1989:246-250). In 

raising these birds, easy access was afforded to their feathers which were used extensively 

for ritual items and ceremonial costumes (Burbank 1946:66; Stephen 1936). Additionally, 

turkey bones were manufactured into various implements such as awls, bodkins, whistles, 

needles, scrapers, and tubular beads (Fewkes 1900b:690; Hodge 1920; Kidder 1932: 217-

221; Rohn 1971:106). However, there appears to be a difference of opinion regarding 

whether these birds were used as a food source. 

It has been argued that domestic turkeys were kept for ritual purposes, but that 

Merriam's wild turkeys were actually hunted for food (McKusick 1986). This could 

explain some of the discrepancies in the ethnographic literature, in which some pueblo 
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groups appear lo have consumed turkeys, while others maintained them siricily for their 

feathers (Tyler 1979). Spanish accounts mention the Hopi and other pueblo groups 

providing gifts of food, including these gallinaceous birds (Brew 1949a: Tyler 1979; 

Winship 1896). This would imply that the turkeys were to be eaten because the Spaniards 

had little need for feathers. Of course, some pueblo groups may indeed have been raising 

turkeys both for feathers and for meat. 

Archaeologically, some turkey skeletons have been found with mortuary offerings 

of com (Tyler 1979:92; Wormington 1951:70), while others have been buried in pits with 

iheir bodies rituaUy positioned (Senior and Pierce 1989:248). Whether utilized strictly for 

their feathers, or as an additional food source, turkeys were important for the goods they 

provided to the Hopi and other pueblo societies. This explains the abundance of this bird 

in the archaeological record. 

Thus, birds are mainly identified as ritual items in Hopi ethnographies and at 

archaeological sites (Strand 1998; Walker 1995), though there is some mention of them as 

viable food sources. Small birds were often trapped by the deadfall method or by a series 

of snares (Beaglehole 1936:17; Burbank 1946:69; Tyler 1979:154). Perching, brush 

feeding, water feeding, or ground feeding birds were obtained using snares specitically 

designed for each individual bird type (Ladd 1963:11). Fowl captured this way were 

skewered like a shish kabob, roasted, and eaten. Sometimes the cooked or dried meat was 

set aside for future consumption. Bourke (1884:155) mentions that traps were often 

spread out around the base of the mesas in order to lure and trap doves for food. The 

Hopi hunted juncos and homed larks, also known as snow or winter birds, when meat was 
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scarce, thus forming an important item in pueblo diet (Tyler 1979:152, 154). These birds 

were eaten and disposed in the field, or were transported whole back to the village. 

Skeletal elements of these food birds may be found in the archaeological record 

because small birds would not require dismemberment for transport. Smaller elements 

would be lost during cooking, but the disposal of larger elements probably consisted of 

throwing the bones into middens. However, on extended hunting trips, the carcasses 

would remain in the field after consumption. 

Summary: Eagles, parrots, and turkeys were not eaten by the Hopi. but instead 

were kept for their feathers, which were used in ritual ceremonies (Strand 1998: Walker 

1995). Methods used to procure these birds varied. Their bodies were often accorded 

special treatment during burial. Other birds were strictly used as food sources. Utilizing 

various trapping methods, these food birds were killed, sun dried or roasted, and eaten. 

Their bodies were either disposed in the field or transported to the village where some 

skeletal elements ended up in middens. 

Small Animals 

A wide variety of small mammals were procured for Hopi subsistence (Table 2.1). 

Hough (1903:356) found that most locally available animals, such as rabbit, raccoon, 

badger, beaver, and small rodents, were consumed for food. Fish were not eaten (Bourke 

1884:252). According to Beaglehole (1936:17), prairie dogs, rats, mice, badgers and 

porcupines were trapped by the deadfall method or by using snares. Once caught, these 

animals were transported to the village, skinned, and then typically baked (Stephen 

1936:354,461). The claws of porcupines and badgers were usually made into necklaces 
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distinguishing the wearer as a warrior (Burbank 1946:89; Stephen 1936:709). 

Rabbits were also obtained by deadfalls or snares (Beaglehole 1936:17: Tyler 

1975:132), and by other methods as well. Rabbits were typically hunted using the "two 

wing circle formation", where hunters form a circle about 25 yards across, beating the 

bushes to flush out the rabbits, which were then killed using rabbit hunting sticks 

(Beaglehole 1936:12; Gnabasik 1981:107; Nequatewa 1946:62; Ritzenthaler 1967:102; 

Stephen 1936:277-278). A variation of this procedure involved setting lire to the grass 

and brush as the hunters advanced inward (Beaglehole 1936:12). During the winter, 

hunters caught rabbits by running them down in the snow (Nequatewa 1946:62; Stephen 

1936:277; Tyler 1975:135). Nequatewa (1946:62) noted that stretching a camouflaged 

net over a trench dug into a trail could catch rabbits. 

The carcasses were carried home, skinned, and thrown into a stew pot (Beaglehole 

1936:14; Nequatewa 1946:62; Stephen 1936:354), baked (Stephen 1936:354). or roasted 

(Stephen 1936:36), and the remains were thrown in a midden for disposal (Table 2.3). 

The feet were removed and served with blue com pancakes, or were scorched, skinned, 

and served in sailed water with a type of pudding (Beaglehole 1937:65. 68). Rabbit meat 

provided sustenance not only for humans, but also for captured eagles (Beaglehole 

1936:21; Bourke 1884:252; Fewkes 1900b:701). 

Summary; The large quantities of bones recovered from abandoned Hopi pueblo 

ruins testify to the importance of small animals, particularly rabbit, in the Hopi diet. Easy 

to catch, these animals provided a constant source of meat without having to travel great 

distances in order to procure them. Everyone was encouraged to catch these animals 
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Table 2.3 Hopi Mammal Bone Disposal Methods 

Midden Left in Field Shrines/Kivas Pottery Fuel Unknown 

Rabbits X -

Other Sm. Animals X — 

Bobcat ~ X 

Fox X X 

Coyote X 

Dog X .. 

.Vlule deer X X X X -

Pronghom X X X -

Bighorn Sheep X X"^ X** -- X 

^skulls only 
*'^e,\cluding skulls 

when they were encountered, because doing so eliminated crop robbers. Small skeletal 

elements would be lost during cooking, particularly roasting; although, larger elements 

would normally survive to be discarded in middens (Table 2.3). 

Medium Animals 

Bobcats (also known as wildcats), foxes, coyotes and dogs make up the bulk of 

medium animals obtained by the Hopi (Table 2.1). These animals, like the small and large 

animals, were sources of food, and items of ceremonial importance. Remains from all four 
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of these carnivores have been found in abandoned Hopi pueblo sites, though some were 

more plentiful than others (Fewkes I9(X)a, 1904; Olsen 1978; Strand 1998). 

The Hopi ethnographic literature indicates that bobcats were obtained solely for 

ritual purposes and were not considered a food item, but there is no mention of the kiliing. 

butchering, and burial of bobcats. Bobcat hides were used to make collars for kachina 

costumes (Gnabasik 1981:41; Stephen 1936:51, 256. 339), while the heads and paws were 

used for fetishes in Snake Society ceremonies (Stephen 1936: 643; 699-700). 

.Archaeologically. one would expect to find the skull and foot elements in ceremonial 

rooms associated with the Snake Society. The remainder of the carcass, if not left in the 

field, was disposed in a manner appropriate to their non-food usage and ritual status 

(Table 2.3). 

Coyotes and foxes were trapped by using a modified deadfall, or by snares 

(Beaglehole 1936:17; Tyler 1975:179). If a trapped coyote was found still alive, it had to 

be suffocated by pushing its nose into the ground (Tyler 1975:180). Coyotes were also 

hunted communally by setting fire to the grass and brush (Tyler 1975:175). 

Both foxes and coyotes were captured for their skins, though pelts of foxes were 

used more often for ritual costumes. According to Tyler, "the use of a fox pelt for 

dancers...is the greatest role of the animal in Pueblo culture..." (1975:157). The animal 

was skinned carefully so that the head, legs, and tail were still attached. The skin was then 

attached to the rear of a dancer's waist belt with the head up and the tail almost touching 

the ground (Bourke 1884:37-38; Gnabasik 1981:83-84; Tyler 1975:158). Because of the 

importance of the skin, foxes were generally hunted in the winter when they had thick 
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coats and tough hides. 

Bourke (1884:37-38) mentions that coyote pelts were also hung from the belts of 

dancers, the same as foxes; Stephen (1936:128) indicates that coyote skins were only used 

during the Bufi'alo dance and for no other ceremonial occasion. Strips of coyote fur were 

fashioned into bedding material, blankets, and curtains for doorways (Bourke 1884:134. 

238). 

According to Beaglehole (1936:18), neither fox nor coyote were eaten, but Tyler 

(1975:179) notes that the Hopi were said to have eaten adult coyotes in times of scarcity. 

Coyote pups still in the milk-feeding stage were touted as savory. Meat from these 

animals was probably boUed or roasted. Disposal methods of foxes or coyotes is not 

recorded ethnographically. but elements left in the skins would most likely be found in 

ceremonial or storage rooms (Gnabasik 1981:42, 84), rather than in a community midden 

where other remains would be tossed (Table 2.3). 

Besides the turkey, dogs were the only other domestic animal kept by the Hopi. 

The Hopi kept dogs as pets, watchdogs, village scavengers, and companions for hunting, 

as well as for food. Fewkes (1900b;704, 706) believed that dogs were kept as pets rather 

than used as beasts of burden, and Beaglehole (1936:8) reported that they were often 

given children's names and taught to respond when called. 

These dogs were not so much pets, as working dogs serving many purposes. 

Dogs were valued for the protection they afforded to women and children while the men 

were off hunting, a quality recounted in legends (Fewkes 1900b:706). Though not trained 

to hunt, dogs occasionally were used to help chase down or herd large game animals 
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(Beaglehole 1936:8. 10; Gnubasik 1981:78). For their part in the hunting process, they 

were given the viscera and butchered trimmings of the kill (Beaglehole 1936:11). Dogs 

were notorious village scavengers, chewing on midden remains and dispersing material 

throughout the pueblo. 

.\lthough rabbit meat was preferred for capturing and feeding eagles, it was not 

uncommon for young pups or older dogs to be butchered and their meat used as a 

substitute (Beaglehole 1936:21). Likewise, the Hopi were known to consume dog flesh. 

Bourke (1884:253) remarks that "...they are by no means averse to a good mess of stewed 

pup", and that there were plenty of dogs available to choose from. Gnabasik (1981:79) 

noted that the Hopi roasted small dogs whole. Stephen (1936:266) documented 

incidences in which dogs were killed, skinned, cut up. and eaten. The flesh, looking like 

young mutton, was declared to be sweet. The pelts were made into foot wraps or snow 

leggings (Stephen 1936:939). 

Numerous dog skulls and skeletal fragments have been excavated from ancient 

ruins (Olsen 1972, 1976). Fewkes (1900:704) noted that desiccated remains of dogs have 

been found near abandoned pueblos around the Little Colorado River, and that these 

canids were good sized. Unlike foxes and coyotes, dogs were not used in ceremonial 

practices, and they were only occasionally eaten. Therefore, if buried or dumped into 

abandoned rooms (Table 2.3), relatively complete skeletons should be found in 

Southwestern archaeological sites. 

Summary: Carnivores are the bulk of the medium-sized animals procured by the 

Hopi. The bobcat, fox, and coyote were trapped by a modified deadfall method or by 
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snares, while dogs were commonly raised around the Hopi pueblos. Bobcats and tb.\es 

were never eaten, but were hunted for ceremonial costumes and other ritual paraphernalia. 

Coyotes were also hunted for ritual purposes, but were eaten during lean times. Dogs 

served as pets, working animals, and food. With the exception of skeletal elements still 

attached to the skin for use in ceremonies, the remaining elements were probably 

deposited in middens (Table 2.3). 

Large Animals 

The Hopi hunted mule deer, pronghorn antelope, bighorn sheep, mountain lion and 

grizzly bear, though the ungulates were more commonly captured than the carnivores 

(Beaglehole 1936:3). These carnivores were occasionally taken during communal hunts 

geared toward obtaining other game (Beaglehole 1936:3: Gnabasik 1981:16. 87: Tyler 

1975: 190. 232). Their meat was eaten (Beaglehole 1936:3: Tyler 1975:190), parts of 

their bodies such as the paws, skulls, skins, and teeth were utilized for ritual purposes 

(Bourke 1884:158: Gnabasik 1981:16: Stephen 1936:447, 643. 709; Tyler 1975:192. 

202). and their bones were disposed in ceremonial fashion (Gnabasik 1981:89: Tyler 

1975:191, 233). However, because the procurement of aniodactyis was more common 

than that of mountain lions and grizzly bears, the ungulates will be the focus of this 

section. 

Artiodactyls were generally procured in communal hunts (Table 2.1). Deer and 

antelope, but not bighorn sheep, were routinely pursued for a period of days until the 

animal was exhausted. Moving in for the kill, the hunter either shot the ungulate with bow 

and arrow, or wrestled it to the ground and smothered it (Beaglehole 1936:4, 6-7; 
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Gnabasik 1981:43; Tyler 1975:35). 

The two-winged circle formation was employed to capture all three artiodactyk. 

The Hopi trapped deer or antelope in a circle about a mile in diameter, and yelling and 

waving their arms, confused them. The panicked ungulates tried to escape by running 

away, which only succeeded in tiring them out. They were killed by either bow and arrow, 

or asphyxiation (Gnabasik 1981:43; Nequatewa 1946:61; Stephen 1936:277: Tyler 

1975:37). Bighorn sheep were encircled using the same technique, but instead of trying to 

tire them out, the Hopi herded them into dead end canyons, or forced them over cliff 

edges (Beaglehole 1936:10-11; Gnabasik 1981:97; Tyler 1975:121-122). reminiscent of 

Plains buffalo jumps. Any animal not already dead was dispatched with bow and arrow or 

choked to death. 

Sometimes pronghorn antelope were also stampeded across a narrow mesa 

corridor leading to a brush fence corral, or antelope house, with a wide gateway. Once 

the antelope were inside, the gate was closed, and the antelope were shot with arrows. 

Those that attempted escape by leaping over the enclosure fell to their death over the 

mesa edge (Gnabasik 1981:100-101; Stephen 1936:149, 278-279; Tyler 1975:38-39). 

The chute and pound method, using animal skins as disguises, and decoys made of 

gourds appear to have been used on First Mesa, but not Second Mesa. These innovations 

were probably introduced through contact with the Navajo and eastern Pueblos 

(Beaglehole 1936:8: Hough 1918:285; Stephen 1936; Tyler 1975:37-38). 

August and October were considered ideal months for hunting deer and antelope 

since they are the fattest during those times; bighorn sheep were known to be hunted in 
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September for the same reason. December was also a good month for the procurement of 

deer and antelope because the snow made their tracks visible, while the birthing season in 

March and April made the ungulates more vulnerable (Beaglehoie 1936:4-5, 9; 1937:25; 

Tyler 1975:34). 

Hopi butchering, cooking, and bone disposal practices are quite similar for these 

artiodactyls, but as with the procurement practices, there are some differences (Table 2.3). 

.Although each ungulate was eviscerated, skinned, and butchered in roughly the same 

fashion, these processes took place right away for deer and antelope (Beaglehoie 1936:7: 

Nequatewa 1946:61). but occurred at the end of the day for bighorn sheep (Beaglehoie 

1936:11). Ethnographic studies offer no explanation for this difference. 

Dividing up the carcasses of deer and antelope involved more formal practices or 

rules than those of bighorn sheep. Deer and antelope were partitioned among the hunter 

who killed it and the next three men to reach the carcass. Accounts varied as to who was 

entitled to what part, but generally speaking, the first and second of the three men 

received two limbs each, and the third man the entrails, with the original hunter receiving 

either the backbone and ribs, or the head, body, horns, and hide (Beaglehoie 1936:7; 

Nequatewa 1946:61). Bighorn sheep meat was divided equally among all the hunters, and 

the one who actually killed the animal was also entitled to the skin, hooves, and horns. 

Sheep heads were roasted for evening meals (Beaglehoie 1936:11). 

Once the hunting party returned to the village, the meat of the deer, antelope or 

bighorn sheep was prepared essentially the same way. Most of it was boiled, sun-dried, 

and stored for later consumption. Meat that was to be eaten the evening of the returned 
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hunt was boiled or stewed (Beaglehole 1936:7, 11; 1937:68: Gnabasik 1981:43: Stephen 

1936:354: Tyler 1975:37). Many personal and ceremonial items were made from the skin, 

hooves, horns, antlers, and bones of the artiodactyls (Beaglehole 1936:9: 1937:49: Hough 

1918: Stephen 1936: Tyler 1975:58). 

Bighorn sheep skulls were ritually deposited at the hunting camps. This eniaOed 

making a giant prayer feather and putting the skulls in a row on top of it. Each skull faced 

toward the rising sun. The skulls were sprinkled with meal and prayers were said on behalf 

of these animal's spirits (Beaglehole 1936:11: Tyler 1975:122). The skulls of deer and 

antelope were routinely brought back to the village and placed on nearby shrines 

(Beaglehole 1936:8: Gnabasik 1981:47). Antelope skulls were often found in Hopi kivas 

during certain ceremonies and later returned to their secret caches (Stephen 1936:41, 46. 

61. 70; Tyler 1975:55). Deer antlers were often carried during the performances of some 

ceremonies (Stephen 1936:924, 964, 971. 979, 985, 988). 

Some of the artiodactyl bones brought back to the villages, such as the skulls and 

some long bones, were not broken for marrow, or given to the dogs as a means of 

disposal, but instead were marked with red ochre and placed on shrines close to the village 

(Beaglehole 1936:8, 11: Nequatewa 1946:62). Others were simply deposited in the trash. 

On occasion deer bones were used as a fuel source for firing pottery vessels (Stephen 

1936:482). Numerous other bones were worked into tools, utensils, jewelry, and musical 

instruments. 

Each of the disposal methods discussed above influences what might be found in 

the archaeological record (Table 2.3). In general, hunting parties far from home are less 
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inclined to transport entire carcasses of large game back to the village. Hunters take only 

those parts that they were entitled to, as well as any additional meat, and return with tuD 

loads. Kill and campsites undoubtedly became the repository for undesired large game 

skeletal elements. These processing methods give rise to the "schlepp effect" described by 

Perkins and Daly (1968), in which certain skeletal parts remain in the field while others are 

carried back to the village. This behavior results in differential representation of skeletal 

elements in an archaeological site. Hopi ethnographies indicate that the limbs, heads, and 

torsos were usually divided among members of the hunting party, thus creating an 

overrepresentation of these skeletal elements in the archaeological record. Because 

bighorn sheep skuUs were left in the field, while skulls of deer and antelope were brought 

home, there should be an overabundance of skulls of the later two species within the 

context of the site. 

Summary: Artiodactyls such as deer, pronghom antelope, and bighorn sheep 

comprise most of the large game taken by the Hopi. These animals were generally hunted 

using communal methods: encircling, herding, and chasing (Table 2.1). Butchering the 

animal, cooking the meat, and disposing of the bones varied among these artiodactyls. 

Some elements, such as skulls, antlers, and some long bones were used ritually. while the 

remaining bones were not. The various disposal methods influence what is found 

archaeologically (Table 2.3). An entire carcass would not be brought back to the village, 

only those parts earned or deemed necessary. This accounts for the schlepp effect seen in 

the archaeological record. 
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Summary 

The Hopi traditionally hunted animals of all sizes for subsistence and ritual 

paraphernalia. Material to be worked into tools, ornaments, musical instruments, and 

other pieces were secondary products of animal obtainment and will be discussed in 

Chapter 5. Methods of procurement varied depending on the size of the animal (Table 

2.1), as did the butchering processes. Meat was prepared by boiling, stewing, roasting, or 

sun drying. Depending on the animal's size, the distance from home, and the ritual 

traditions involved, certain skeletal elements were more likely to be carried back to the 

village than others. Disposal methods (Tables 2.2 and 2.3), which influence the 

archaeological record, included leaving bones in the field, dumping them in middens, using 

them as fuel sources for pottery firing, and placing them in ritual deposits hidden within 

kivas and nearby shrines. 

The ethnographic evidence presented here, suggests that some type of skeletal 

representation of most of the animals discussed above might be found in the archaeological 

assemblage from Awatovi. A wide variety of species used for ritual, subsistence, and 

worked bone material should be represented. Comparisons with zooarchaeological 

material excavated from Homol'ovi may indicate differences or changes in the availability 

of indigenous faunal resources in the surrounding area. Table 2.4 lists what animal 

elements one might expect to find in certain archaeological contexts based on Hopi 

ethnographical data. 



Table 2.4 Expected Animal Elements in Archaeological Contexts Based on Ethnographic Literature 

Shrines 
/Kivas 

Burials Middens Ceremonial/ 
Storage Rms. 

Abandoned 
Rooms 

Lefi in 
Field 

Near 
Village 

Pottery Firing 
Pit 

Eagle 
skull 
post-cranial 

Parrot 
skull 
post-cranial 

Turkey 
skull 
post-cranial 

Food birds 
skull 
posi-cranial 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Sometimes 
Sometimes 

Sometimes 
Sometimes 

Never 
Never 

Never 
Never 

Never 
Never 

Sometimes 
Sometimes 

Sometimes 
Sometimes 

Somclinics 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Seldom 
Sometimes 

Sometimes 
Sometimes 

Never Mostly 
Always Never 

Never 
Never 

Never 
Never 

Seldom 
Seldom 

Never 
Never 

Never 

Sometimes Never 
Sometimes Never 

Sometimes Never 
Sometimes Never 

Never 
Never 

Rabbit 
Skull 
post-cranial 

Never 
Never 

Other small animals 
skull Never 
post-cranial Never 

Never 
Never 

Never 
Never 

Sometimes 
Sometimes 

Sometimes 
Sometimes 

Never 
Never 

Never 
Seldom 

Sometimes 
Sometimes 

Sometimes 
Sometimes 

Seldom 
Seldom 

Seldom 
Seldom 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

o\ o 



Table 2.4 Expected Animal Elements in Archaeological Contexts Based on Ethnographic Literature (con't) 

Shrines 
/Kivas 

Burials Middens Ceremonial/ 
Storage Rms. 

Abandoned 
Rooms 

Lefi in 
Field 

Near 
Village 

Pottery Firing 
Pit 

Bobcat 
skull 
post-cranial 

Coyote 
skull 
post-cranial 

Fox 
skull 
post-cranial 

Dog 
skull 
post-cranial 

Sometimes Never 
Sometimes Never 

Seldom 
Seldom 

Seldom 
Seldom 

Never 
Never 

Never 
Never 

Never 
Never 

Seldom 
Seldom 

Never 
Never 

Sometimes 
Sometimes 

Seldom Sometimes 
Sometimes Sometimes 

Never 
Never 

Sometimes 
Sometimes 

Sometimes Never 
Sometimes Never 

Never 
Never 

Sometimes 
Sometimes 

Never 
Never 

Sometimes 
Sometimes 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Mountain Lion 
skull 
post-cranial 

Bear 
skull 
post-cranial 

Sometimes Never 
Sometimes Never 

Sometimes Never 
Sometimes Never 

Never 
Never 

Never 
Never 

Sometimes 
Sometimes 

Sometimes 
Sometimes 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Never 
Never 

Ov 



Table 2.4 Expected Animal Elements in Archaeological Contexts Based on Ethnographic Literature (con't) 

Shrines 
/Kivas 

Burials Middens Ceremonial/ 
Storage Rms. 

Abandoned 
Rooms 

Left in 
Field 

Near 
Village 

PoUery Firing 
Pit 

Mule Deer 
skull 
post-cranial 

Pronghorn Antelope 
skull 
post-cranial 

Bighorn Sheep 
skull 
post-cranial 

Sometimes Never 
Sometimes Never 

Sometimes Never 
Sometimes Never 

Seldom 
Seldom 

Never 
Never 

Sometimes Sometimes Sometimes 
Sometimes Never Sometimes 

Sometimes Sometimes Sometimes 
Sometimes Sometimes Sometimes 

Never Seldom Never 
Sometimes Seldom Sometimes 

Never Sometimes Never 
Sometimes Never Sometimes 

Never Sometimes Never 
Sometimes Never Never 

Always Never Never 
Sometimes Never Never 

OS I J 
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Historic Records on Spanish Use of Animals 

The Spanish methods of meat acquisition were different from those utilized by the 

Hopi and other puebioan groups within the American Southwest. The Spanish brought 

various Old World domesticates to sustain them through their travels and to help set up 

their "home away from home." These animals served the same general purpose as 

indigenous animals, such as meat for food, and skins for clothing and blankets. They 

provided additional sustenance through cheese and milk. These new animals were also 

used as draft animals, breeding stock, and pets. 

.'Mthough there are many diaries, journals, and letters regarding the travels of 

conquistadors and missionaries throughout the North American Southwest, they contain 

little information regarding the animal resources that were considered necessary for the 

journey. This section identifies the domestic animals used for food, labor, and 

transportation as the Spaniards moved through the region. Resources allotted to the 

missionaries by the Franciscan Order to conduct their work among the Hopi population 

will also be discussed. 

After Columbus claimed the New World for Spain, scouting parties set out to 

appropriate the riches of the new land, but neither the Southeast nor the Southwest of 

North America offered riches comparable to the wealth discovered in Central and South 

America (Reitz and Scarry 1985). Nonetheless, expeditions traveled through the 

Southwest seeking elusive mineral wealth in an attempt to gain fame, glory, and fonune. 

What the Spaniards found instead was a dry, desolate land inhabited by native peoples 

who had adapted to the arid landscape. These Indian groups hunted a variety of animals. 
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some of which the Spanish had never seen before, and grew crops that provided the 

staples of their diet. When the expeditions returned detailing all they had seen, the 

Catholic Church decided that the puebloan populations were in need of religious 

conversion. In order to fulfill its conversion mandate, representatives of the Franciscan 

Order traversed long distances in order to reach the these peoples. 

Initially unfamiliar with local natural resources, the conquistadors and missionaries 

brought with them the domesticated animal resources upon which they traditionally 

depended. According to the Muster Roll of the February 22, 1540 expedition. 292 men. 

230 with horses, accompanied Coronado on the tirst reconnaissance into the new territory. 

But this count did not include the friars or their escort (Hammond and Rey 1940:7). 

.\lthough many soldiers had at least one stallion, some had as many as six. while others 

possessed an occasional mare (Hammond and Rey 1940:87-108). Various accounts differ 

as to the number and types of animals brought on Coronado's journey. Pedro de 

Casiaiieda indicated that there were 1000 horses and 600 pack animals, while Mota PadiUa 

gave the figure as 1000 horses, not including an unspecified number of mules and pack 

animals. Coronado testified in the Mendoza residencia of 1547 that he took 1500 animals 

- horses, mules, and stock (Hammond and Rey 1940:7). This stock undoubtedly consisted 

of sheep, goats, cattle, and quite possibly, swine. Other explorers traveling around the 

province brought similar herds to sustain them throughout their excursions. According to 

Winship (1896:488), Don Pedro de Tovar was sent to the Hopi villages with seventeen 

horsemen and three or four footmen. Although there is no mention of livestock, it is 

possible that a small herd of animals accompanied the group. 
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Following the Camino Real trail blazed by Fray Agustm Rodriguez and Captain 

Francisco Chamuscado in 1581 (Baxter 1993:101). Don Juan de Onate led the lirst 

successful colonizing expedition into the New Mexico territory in 1598. Documents 

indicate that Onate's supply list recorded many horses (mares and colts), mules, sheep, 

goats, hogs, and cattle (calves, cows, steers, and bulls), including black cattle from a 

specific region of Spain (Baxter 1993:101-102: Hammond and Rev 1953:136-147, 215-

216). These animals not only provided transportation and fresh meat during the trip, but 

also served as breeding stock and draft animals necessary for establishing settlements. 

Once the colony was established in New Mexico, the problem for the authorities m 

.Mexico City was maintaining communications with their distant outpost. 

Wagon trains along El Camino Real kept the supplies moving, and kept Santa Fe 

and Mexico City in touch with one another, but the intervals between trips could be 

anywhere from four to six years (Baxter 1993:104). Once the lines of communication and 

supply between these areas, via the midway point of Santa Barbara. Chihuahua, were 

established, the Franciscans increased the number of friars in the territory in order to care 

for the older missions, and to acquire new converts among the Hopi, Zuni, Acoma. Piro 

and Jumano (Scholes 1930a:95). Although the missions were expected to become self-

sufficient, it became evident that they needed support from an outside source; therefore, 

the Crown made them a charge of the treasury of New Spain (Scholes 1930a). As new 

missions were established, their supply costs rapidly grew. To control these expenses, in 

1631 Fray Tomas Manso, the Procurator-General of the Franciscans in New Mexico, 

contracted with the Treasury officials for royal aid, and for the organization and 
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management of supply trains (Baxter 1993:104; Ivey 1993:41-43: Kessel 1979: Scholes 

1930a:95-96). The contract spelled out exactly what each friar was to receive, both those 

ab-eady serving in the field, and new friars going out for the first time. Goods were to be 

supplied every three years (Baxter 1993:104: Ivey 1993: Kessel 1979; Scholes 193()a:96. 

1930b: 186). 

Many other goods, in addition to animals, were transported to New Mexico for 

dissemination to the missions by supply trains, such as materials for an infirmary, building 

supplies for the church and friary, ritual items for religious service, goods for the kitchen 

and storeroom, gardening supplies, personal use items, and trade objects (Baxter 

1993:104; Hodge et al. 1945:109-124; Ivey 1993:46-64; Kessel 1979:144-149; Scholes 

193()a: 100-105; Whiting 1971:64-65). The animals obtained for the 1500 mile journey 

were used for a variety of purposes such as food, draft, transportation, and breeding. 

Although it is very remote that any of the animal bone analyzed for this study are the 

remains of meals consumed by the friars, the following sections detail the types of 

domesticates brought and used by the missionaries, the methods they may have employed 

to secure and process these animals (Table 2.5), and the general means of bone disposal 

(Tables 2.6 and 2.7). 

Animals Used by Spanish Missionaries 

Birds 

Each friar on his way into the province received forty-eight hens (Ivey 1993:43; 

Kessel 1979; Scholes 1930a: 102) and undoubtedly a few roosters (Table 2.5). Any fowl 
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Table 2.5 Spanish Animal Procurement Methods 

Methods Birds Small Animals Medium Animals Large Animals 

Brought with X — X X 

Traded - X - X 

Penned nearby X — X X 

Bought - - - — X* 

Snare/Trap - X — - -

Chased - - X — — 

Beat — X — — 

*Horse only 

Table 2.6 Spanish Bird Bone Disposal Methods 

Left in Field Midden Thrown Over Mesa Side 

Chicken XX X 

Other birds XX X 
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Table 2.7 Spanish Mammal Bone Disposal Methods 

Left in 
Field 

Midden Thrown Over 
Mesa Edge 

Buried Thrown to 
Dogs 

Unknown 

Rabbits X X X ~ - - - -

Other sm. animals X X X - - - - -

Dogs - - - - - - X - - - -

Sheep X X X - - X - -

Goat X X X - - X - -

Pig X X X - X - -

Cattle X X X - X - -

Horse - - - - - - - - - X 

Mule - - - - - - ~ - X 

not consumed during the journey joined the communal mission resources. Chicken eggs 

provided an additional resource. When needed for food, the chicken was caught, 

decapitated, plucked, and then probably boiled, stewed, or roasted. The remains were 

disposed as common garbage, both on the road and at the missions (Table 2.6). Two 

sources record that 30 pesos worth of macaw feathers were transported and divided 

among the missions (Hodge et al. 1945:111; Whiting 1971:64). These were probably used 

as a trade item because there was no Church sanctioned use for them. 

Small Animals 

Small game such as rabbits, prairie dogs, and rodents were available for food. 
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providing a welcome change during the six to eight month trip (Table 2.5). The hunting 

task fell to the Plains Indians who accompanied the missionary supply wagons (Ivey 

1993:43; Kessel 1979; Scholes 193()b: 187), and quite possibly the soldiers in the mihtary 

escort. No mention is given as to the means of procurement, but those on horseback may 

have run down wild game. Native women employed as cooks (Ivey 1993:43; Kessel 

1979; Scholes 1930:187) probably prepared these animals in the only way they knew how. 

by skinning them and then stewing, boiling, or roasting. These remains would be disposed 

by the roadside (Table 2.7). The friars and Hopi workers likely caught such animals at the 

mission while tending the gardens or checking the supply stores. The hunting of these 

small mammals, which commonly raided crops, provided easily obtainable local resources. 

Procurement methods (Table 2.5) included chasing the animal, dispatching it with a 

garden implement, or using snares or traps. Preparation methods likely involved skinning 

the animal, and then roasting, boiling, or stewing it. If other means of preparation and 

cooking were used, they were not recorded in the Spanish documents. The bones were 

likely thrown into community middens nearby or perhaps over the side of the mesa for 

disposal (Table 2.7). Essentially, the missionaries and the Hopi used the same types of 

procurement, preparation, and disposal methods. 

Medium Animals 

The Spaniards brought dogs as an additional means of protection, as hunting 

companions, as pets, and quite possibly as food (Table 2.5). Documents describe 

missionaries ordering dogs, usually mastiffs or greyhounds, to bite or attack natives as a 

means of punishment (Hammond and Rey 1940:327-328, 350-352; Olsen 1976:104; 
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Baldwin 1926:209). Skeletal remains of Spanish dogs, which tended to be larger than 

native dogs (Olsen 1976:104; Reitz and Scarry 1985), have been found in archaeological 

sites with Spanish components (Table 2.7). These remains may have been buried pets, or 

the bones from a meal consisting of dog (Reiiz and Scarry 1985:42). 

Large Animals 

As a foundation or enhancement to the breeding stock at a mission, each friar was 

given ten sheep (Ivey 1993:43: Scholes 1930a: 105). Goats and swine were undoubtedly 

also part of the mission herds, as evidenced by archaeological remains (Olsen 1978). but 

only one mention is made in the translated literature indicating that herds of swine were a 

part of the supply wagons (Benavides 1630). Herds of goats were not reported. Both 

goats and pigs were herded without incident during Onate's colonization campaign 

(Ba.xter 1993:101: Hammond and Rey 1953), indicating it was possible. 

Because these animals were readily available being penned near the missions, 

hunting of large wild game by the missionaries would have been unnecessary. Goats could 

supply milk, which could be turned into cheese; sheep's wool and goat's hair provided the 

means to make clothing and blankets (Webster 1997), and both animals were used for 

meat. Butchering methods were not noted, although according to John Kessel (personal 

communication March, 1999), the methods of butchering animals depended on the native 

country or Spanish region from which the friars came. Each nation or regional Spanish 

location had a slightly different way of dismembering carcasses, such as splitting an animal 

in half down the middle or dividing it into from and back halves. Therefore, more than 

one standardized method may have been employed at the missions. The remains of these 
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animals were likely thrown into midden areas around the mission as a means of disposal 

(Table 2.7). 

Every friar traveling to his mission in Hopi and Zuni country received ten heifers 

each and at least one bull (Ivey 1993:43; Scholes 1930a: 105). These animals were to be 

used for breeding stock in order to sustain the missions, as weU as beasts of burden. Like 

goats, cows supplied milk and cheese. Undocumented national and Spanish regional 

butchering practices were used, which in some cases may have involved removing the 

head, possibly for roasting. Kessel indicated that friars from different areas in Spain and 

from other countries brought with them their methods of carcass dismemberment 

(personal communication March. 1999). Archaeological evidence indicates that the 

carcass was split down the middle. The hide was likely tanned for manufacturing leather 

items, and the meat was probably stewed, boiled, roasted, or dried. While some bones 

may have been used for flavoring in soups, or thrown to the dogs, the remainder was most 

likely disposed in trash piles (Table 2.7). 

Horses were preferred by the conquistadors for transportation, while friars 

generally made do with their one allotted mule, saddle, and bridle (Hodges et al. 

1945:111; Scholes 1930a:104; Whiting 1971:64). However, with income from trade 

dealings, some missionaries could afford to buy certain luxuries, including horses. 

Although horsemeat was a common food source in pans of Spain (Reitz and Scarry 

1985:42), it is doubtful that the friars ate their horses because of the expense; it is more 

plausible that horses only provided transportation. A lack of butchery marks on equid 

bones from historic contact archaeological sites, such as those found at Awatovi, would 



confirm that horses were not used tor subsistence. 

Summary 

Although this section describes the types of domesticated animals transported to 

the missions, it is highly unlikely that any of the faunal material analyzed for this study are 

the animal remains of the friars' consumption practices. Instead, the domesticated animal 

bones are the remains of Hopi subsistence practices. From 1631 to 1680. the Franciscans 

managed the wagon trains supplying the missions every three years (Scholes 193{)a: 

1930b). When the wagons arrived at Santo Domingo, just outside of Santa Fe. they were 

divided up into smaller caravans, each carrying supplies for missions in other sections of 

the province, such as the Hopi missions (Ivey 1993:45). Each mission typically housed 

two to three friars, which means that their initial herd numbered between twenty to thirty 

head of sheep and cattle, with the potential for increase from breeding practices. Poultry 

was represented as well, and sometime later goats and pigs. Additionally, small local 

game was likely obtained during the course of tending the gardens, which added welcome 

variety to the diet (Table 2.5). Skeletal remains were primarily discarded in middens 

(Tables 2.6 and 2.7). 

Once the friars were established in their missions they were expected to survive on 

their domestic animal stock and local food supplies as much as possible (Ivey 1993). This 

was because of the great cost of shipping many foodstuffs, the length of time between 

shipments, and the policy of self-sufficiency for established missions. Although there is no 

archaeological evidence to support this policy, it is probable that missionaries at Hopi 

relied on some system of reciprocity regarding animal resources. The next section 
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addresses the possible issue of animal exchange before the Pueblo Revolt of 1680. 

Reciprocity Between the Spanish Missionaries and the Hopi 

Although the Hopi hunted indigenous animals for food. Spanish missionaries likely 

relied primarily on Old World domesticates for their meat supply (Ivey 1993; Scholes 

1930a). Because these animal resources had to be carefully managed, at least until a self-

sustaining herd could be developed, the Hopi probably provided secondary sources of 

meat. The missionaries undoubtedly acquired food animals through trade and tribute. 

Some mission items, such as rosaries. little metal bells, glass beads, and possibly large 

kitchen knives, were identified as trade goods (Ivey 1993:64; KesseU 1979; Whiting 

1971:64), which could have been exchanged for additional meat from Hopi hunters in the 

way of turkey, rabbit, deer, and antelope. Unlike the Hopi. who attached ritual 

significance to every form of hunting from the announcement of the hunt to the disposal of 

the remains, the missionaries had no such preoccupation with an animal other than its 

work, companionship, and food value. The friars had no special disposal methods other 

than throwing bone remains in a trash pile. 

Goods by trade or tribute collected from the Hopi and shipped by the missionaries 

to Santa Barbara, or on to Mexico City, consisted of pinon nuts, salt, mantas. and hides of 

deer and antelope (Ivey 1993:46; Scholes 1930b: 188). The missionaries profited from the 

selling of these items, earning additional income to buy various luxury goods, such as 

church decorations and vestments, clothing for servants (possibly Hopi converts), horses, 

and chocolate (Hackett 1937:173; 188-192; Ivey 1993:46; Kessell 1979:199). Converts, 
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who were treated for medical problems, may have thanked the friars for their help by 

providing small or medium game animals, or parts of large ungulates (Hackett 1937; 

Scholes 1930a). It is probable that such exchanges contributed far more to the daily meat 

diet of the missions than did the initial Franciscan supplies. 

Reciprocity Prior to 1680 

Reciprocity, prior to the Pueblo Revolt of 1680. may have involved giving 

converted Hopi who oversaw the herds, access to domestic animals and rewards of sheep 

or goats to start their own herds. In fact, as early as 1609. Fray Francisco de Velasco 

suggested that Pueblo Indians who had converted to Christianity be rewarded with gilts of 

breeding stock: cows. ewes, and mares. This suggestion was never implemented, as the 

cost would have bankrupted the treasury of New Spain (Baxter 1993:107). While the 

concept of giving stock to faithful converts is not mentioned in Hopi ethnographies, there 

might have been opportunities for generosity if the herds at Hopi produced a surplus, such 

as that documented from the New Mexico pueblos, which was driven back down the 

Camino Real to Santa Barbara for sale (Baxter 1993:105; Ivey 1993:46; Kessel 1979). 

The fact that domesticated sheep/goat remains were distributed throughout the historic 

Hopi Village of Awatovi may attest to the fact that some Christianized Hopi were given a 

few domesticates prior to the uprising. However, archaeological evidence supporting 

wide spread Hopi domestic animal utilization before 1680 is inconclusive based on the 

lack of temporal control of rooms located within the Village section (Olsen 1978; current 

study). 
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After 1680 

After the Pueblo Revolt of 1680, when the missionaries were expelled from 

Pueblo territory, all Old World domestic animals at Hopi became the property of the 

village or individuals within the village. The ritual significance equated with hunting "... is 

absent in herding possibly because this is a sphere of activity in which the Hopi finds that 

reliance upon empirically founded rules is adequate for success" (Beaglehole 1937:50). 

Although the Hopi continued to hunt indigenous game, their reliance on domestic 

mammals for food gradually increased, especially alter the uprising of 1680. This 

emphasis on introduced animals has been documented at Walpi. where food resources 

shiited over time from deer and pronghom antelope to sheep, goats, and cattle 

(Czaplewski and Ruffner 1981:19-20). 

No mention could be found in the written records regarding the killing method of 

domestic mammals, but the methods of preparation and cooking are reported to have been 

generally the same as those used for wild game. Goats were often cut up and then roasted 

or stewed (Czaplewski and Ruffner 1981:24; Stephen 1936:276. 589). Meat from 

domestic sheep was cut into thin slices, which were hung up, and sun dried (Beaglehole 

1937:68). Small amounts of fresh mutton were prepared by stewing or roasting (Stephen 

1936:372. 803). Domestic sheep heads, considered a delicacy, were roasted; the internal 

organs were either roasted or boiled (Beaglehole 1937:69). Sheep/goat skulls were 

separated from the neck by repeated chopping with a knife or cleaver, and then the 

occipital area (back of skull) was broken open for brain removal (Czaplewski and Ruffner 

1981:25; Olsen 1978:33). Other times, brains were removed by smashing open the front 
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hall'of the skull, or punching a hole into the side of cranium (Czaplewski and Ruffner 

1981:25; Olsen 1978:33). Occasionally the bones of sheep and cattle were used as a fuel 

source for firing pottery (Stephen 1936:482). Horse and burro bones were never used in 

this manner. Sheep bones were also saved and used as fuel to heat piki stones; sheep 

marrow was preferred for greasing the stones (Beaglehole 1937:69; Stephen 1936:1197). 

Dried meat of any kind was generally pounded in a mortar prior to being used (Beaglehole 

1937:69). 

The large domestic animals such as cows, horses and mules, introduced by the 

Spanish provided a new source of food. These animals were probably butchered and 

prepared in the same manner as the wild artiodactyls, but without ritual significance 

(Czaplewski and Ruffner 1981:23-25). This preparation likely included skinning, cutting, 

and joint dismembering (Czaplewski and Ruffner 1981:23-25). and then stewing, boiling 

or roasting (Beaglehole 1937:68). Horse meat, especially that of foals, was considered 

sweet (Stephen 1936:266). Marrow filled cattle bones were often split open to make beef 

stew (Czaplewski and Ruffner 1981:24; Stephen 1936:1002). These bones were also 

deposited as fill in unused rooms. Domestic animal bone also provided readily obtainable 

raw material for the manufacture of bone tools, musical instruments, beads or tubes, and 

other items of worked bone (Adams 1980; Fewkes 1898a, 1904; Wheeler 1978). 

Because long-distance hunting was not necessary to procure the Old World 

domesticates, there should be no "schlepp effect" regarding certain skeletal element 

representations of domestic species in the archaeological record (Czaplewski and Ruffner 

1981:22). However, certain variables could affect the archaeological sample, for example. 



the lack of screening at the site, or the substitution of certain elements such as domestic 

animal skulls for wild species in ritual ceremonies as was found at Awatovi (Montgomery 

et al. 1949; Olsen 1978). In this case, crania may have been deposited in ceremonial 

storage rooms, or special caches close to the site. Gnawing by dogs, marrow processing, 

and weathering are other variables that could affect bone deposition and preservation. 

Summary 

For the Hopi. the procurement of animals was not simply a matter of providing for 

the well'are of one's family, but also the means by which the community was brought 

closer together. This was accomplished through the ritual significance associated to the 

whole hunting process, from announcing the hunt to the preparation of the meat, and 

through the various levels of social interaction that took place during the hunting activity 

(Beaglehole 1936; Nequatewa 1946; Ritzenthaler 1967). 

In contrast. Spanish missionaries obtained animals primarily for nourishment, and 

secondarily for their services, such as transportation and beasts of burden. These animals 

were not hunted and no ritual significance was attached to any aspect of their 

procurement, slaughtering, or processing. 

Each culture successfully utilized its respective animal resources, but it was not 

until after the Pueblo Revolt of 1680 that Hopi access to Old World animal resources at 

Awatovi was fully realized. The high percentages of domestic animal remains excavated 

from the post-contact Village and remodeled Mission rooms attests to this fact. Hopi 

utilization of introduced domesticates is detailed in Chapter 4. 
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The Spanish literature, post-contact Hopi ethnographies, and archaeological data 

from historic Hopi sites, such as Walpi. suggest that the zooarchaeological assemblage 

from the Awatovi post-contact Hopi habitation areas and Mission complex will show an 

increase in the number of taxa. in part, because of the introduction of Old World 

domesticates. This proved to be true. It is doubtful that any of the animal bones analNTied 

for this study were the remains of meals consumed by the missionaries, but rather were the 

leftovers of Hopi subsistence practices. After the Pueblo Revolt, hunting of indigenous 

game continued, but reliance on herds of sheep, goats, and cattle increased among the 

Hopi. Remains of introduced Spanish domesticates are expected to be found, not only 

within the Mission complex, but also in areas associated with the post-contact Hopi 

Village. Comparisons of zooarchaeological material excavated from the historic viDage of 

Walpi may indicate differences or changes in Hopi faunal resources based on Spanish 

introduced animals. 

E.xamples of worked bone crafted from domestic animal skeletal elements should 

be part of the archaeological material recovered from Awatovi. Assuming that raw 

material from Spanish domesticates became more readily available after the missionaries 

were expelled from the area, more manufactured bone artifacts should be produced from 

domestic animal bone. This topic will be explored in Chapter 5. 
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Chapter 3 

Methods of Analysis 

The previous chapter discussed faunal remains in terms of Hopi oral history and 

Spanish documents describing the way animals were captured, killed, butchered, and 

prepared for consumption or ritual practices. However, one must be careful when using 

ethnographic analogies because of two potential problems. Although it is helpful in 

suggesting which taxa were eaten or used as ceremonial paraphernalia, ethnozoological 

data can be ambiguous (Lyman 1994a:218). For example, where two species of an animal 

overlap, such as Lepus calif amicus (black-tailed jackrabbit) and Lepus alleni (antelope 

jackrabbit). the ethnographic accounts may refer to the animal strictly as "jackrabbit" but 

without listing the taxonomic name. Both are of the genus Lepus. but which species? The 

other problem, as Lyman (i994a:2l8) notes, "is that the ethnographic record, as has been 

pointed out many times, is only one frame of an as yet unfinished feature film''. Cultures 

change, and what people were eating at the time the ethnographic data were collected may 

not be what their ancestors ate hundreds of years ago. Conversely, the knowledge that 

certain animals were consumed long ago may be disavowed in modem times (Vander 

Zanden 1954). 

Archaeological excavations and artifact analyses can confirm or refute the 

ethnographical and ethnohistorical data that are found in current literature. New 

inferences may then be made about a site or culture based on modem studies. Similarly an 

old collection, in this case the zooarchaeological collection from Awatovi, may be looked 

at in a different way. Varying the analytical methods can reveal previously unknown 
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information about faunal coUections, such as the parties responsible for bone 

accumulation, the changes in animal procurement and butchery patterns, and the use of 

rodents as food. Comparisons of an old assemblage to more recently excavated faunal 

collections from contemporaneous sites can yield data regarding the presence or absence, 

and quantities of taxa at the sites. Similarities and differences between the animal remains 

can define site-speciiic changes as well as regional impacts. The results of recent regional 

e.xcavations as well as advances in methods of analysis help give new meaning to the 

faunal collection from Awatovi. 

This chapter presents the archaeological recovery methods employed by the 

Peabody Museum during the 1935 to 1939 Awatovi excavation, the nature of the faunal 

assemblage recovered, the sampling and quantifying strategies used for this study, and the 

depositional/taphonomic processes that affected the collection. Lastly, an overview of the 

process and variables involved in taxonomic identification are addressed. Results of the 

.Awatovi zooarchaeological analysis are discussed in Chapters 4 and 5. 

Archaeological Recovery 

"Personal experience and awareness of the problems under consideration invariably 

influence the selection of details for recording, but it is desirable to follow a routine that 

will prevent any important details being overlooked" (Woodbury 1954:9). The 

rectangular grid system implemented at Awatovi by the Peabody Museum staff provided 

the means to accurately plot the areas and artifacts being excavated. The grid lines were 

run across the site in NW-SE and NE-SW directions at intervals of 25 and 30 meters. 
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respectively. The first series was numbered one to fourteen and the second series was 

twenty-one to tliirty-three (Smith 1971:13). AH material located was recorded in terms of 

horizontal and vertical units. The horizontal units were test pits, two-meter test trench 

squares, or arbitrarily numbered rooms in each section excavated. These pits, trenches, 

and rooms were mapped by using a telescopic alidade and plane table. 

The vertical units were arbitrary 5()-centimeter levels, but when horizontal 

discontinuities such as floors or other architectural features were encountered units of 

larger or smaller size were used. In some cases, a single room layer varied in depth 

between 0-15 and ()-l()() centimeters. These arbitrary levels were measured using a stadia 

rod intersecting an assumed datum plane projected from a reference point near the surface 

(Adams 1993:48; Smith 1971:13: Woodbury 1954:9). Artifacts from each room, pit. or 

trench were then provenienced by numerical designation, and upper and lower limits. For 

e.xample. objects in particular units would be labeled Room 457, 100-150 cm or Test 24. 

15-50 cm. Objects discovered on floors, in burials, or otherwise in situ were point 

provenienced (Woodbury 1954:9). The absolute elevations of the reference points and all 

vertical measurements were recorded on maps (Smith 1971:13: Woodbury 1954:9). 

According to Smith (1971:16), some of the rooms were shallow or were only partially 

excavated, and did not contain deep stratigraphic sequences. 

All observed ceramics, lithics, bones, groundstone. and other artifacts recovered 

were bagged or boxed with the appropriate provenience information, and then taken to the 

field laboratory. Material was cleaned, preliminarily sorted into general categories, and 

counted. These categories and artifact counts were recorded in field notebooks 



82 

(Unpublished documents, Peabody Museum Archives; Smith 1971:13-14). However, not 

all of the Awatovi archaeological material recovered was sent to the Peabody Museum. 

For example, after the ceramics were recorded they were divided into two categories: 

those to be labeled, packed, and sent to the Peabody Museum for additional analysis, and 

those to be studied in the field and then buried in a trench behind the pottery tent (.•X.dams 

1993:42, 45; Smith 1971:14). The remaining archaeological material was packed and 

shipped to Cambridge for analysis. A numerical field identification catalog was kept, but 

permanent catalog numbers were not assigned until the remains reached the Peabody 

Museum. 

Implications of Screening and Not Screening 

Among zooarchaeological analysis and modem excavators it is known that fine 

screening techniques, such as 1/4" or 1/8" mesh, and flotation increase the percentage and 

diversity of smaller-sized animal remains recovered from archaeological sites (Payne 

1972a; Reitz and Scarry 1985:12-13; Reitz and Wing 1999:119-120; Szuter 1989:88). 

However, ii is equally "important to be consistent in the recovery strategy used 

throughout the site" (Reitz and Wing 1999:120). Since Awatovi was excavated in the 

193()s when screening practices were generally nonexistent, the "consistent" method of 

recovery was shovel sifting. Unfortunately, this further complicates the assemblage by 

adding an unknown degree of sample bias produced by a probable incomplete recovery 

(Payne 1972b). The faunal assemblage collected was based on size, appearance, texture, 

context within a given room, and keen eyesight on the part of the excavators. 

Because this site was not screened, it was expected that the size of the animal 
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remains recovered would be strongly skewed in favor of medium and large-sized animals. 

"A concentrated effort was not made to retrieve minute specimens" (J.A. Lancaster and 

Watson Smith, personal communication to Olsen 1978:4). In actuality, the faunal remains 

collected did indicate a greater representation of larger sized animals in the Awatovi 

assemblage over small sized animals by a factor of 1.5. This suggests that species 

representation and diversity was biased. However, many examples of smaller sized animal 

remains, such as cottontail, rodent, and small bird elements were recovered. Likewise. 

.smaU bones such as phalanges, carpals. and tarsals of larger lagomorphs. namely 

jackrabbits. were noted in the assemblage. Not surprisingly, many of these small remains 

were complete. 

It is assumed that the lack of screening at Awatovi biased the recovery of 

numerous and diverse small sized animal remains. However, it is believed that the areas 

excavated are representative of the entire site. In order to test this assumption, the faunal 

remains from the prehistoric and historic sections of Awatovi are compared to the animal 

bones from Homol'ovi and Walpi, respectively, where 1/4" or tlner screening practices 

were used. The comparison of remains between the prehistoric mound section of Awatovi 

and the site of Homol'ovi indicates that a greater quantity and diversity of birds and small 

sized mammals were recovered from the later site, but that the percentages of these two 

animal categories is relatively comparable between the sites. The reasons for the 

difference in species quantity and diversity are explained by the sample size, and the 

variation in the geographical locations of the sites. When compared to the Walpi faunal 

assemblage, the animal material from the historic Awatovi sections indicates that there is 
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no significant difference in the quantity, diversity, and percentage of small sized mammals 

between the sites. In fact, the percentage of bird remains is higher at historic Awatovi 

than at Walpi. Taxa recovered from certain sections of Awatovi and an understanding of 

how these assemblages compare to comparable collections from Homol'ovi and Walpi will 

he further discussed in the next chapter. 

Zooarchaeological Collection 

The worked bone and unworked faunal assemblages, along with all the other 

e.Kcavated material, were boxed in the field and shipped to the Peabody Museum for 

analysis. Evelyn [nee Nimmo] Brew was put in charge of tracking the artifacts as they 

came from Awatovi to the museum, and then integrating them into the established 

Peabody collection (Adams 1993:46). 

The worked bone assemblage was cataloged the same way as the groundstone 

material (Woodbury 1954). Every specimen was noted on 3x5 inch and 5x8 inch note 

cards. The smaller cards were kept in numerical order and the larger cards were filed by 

type of artifact, subdivided by site. Drawings of some of the artifacts were put on the 

back of the larger cards (Woodbury 1954:11). This catalog system listed awls specifically, 

but other bone objects were simply identified as 'worked' with no drawings available. 

Except for quantitative indications in one of the field notebooks, no other records 

of the faunal remains, such as cataloged cards or visual aids, are available at the Peabody 

Museum. The five-year accumulation of faunal material, estimated at 25,000 to 40,000 

bones, was turned over to the Museum of Comparative Zoology for preliminary analysis. 
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Provenience data from the original documentation was transferred to labels for each bag 

of animal bones, and then the bags were reboxed, returned to the Peabody Museum, and 

stored in the collections to await a more detailed analysis (Unpublished document. 

Peabody Museum Archives). 

Sample Collection by Olsen 

The Awatovi faunal collection was sent to the Arizona State Museum and analyzed 

by Stanley J. Olsen and others in 1974-1976 (Unpublished documents. Arizona State 

Museum Archives). Olsen attempted to document changes in faunal selection through 

lime by comparing samples from "three separate cultural areas", the Western Mound, the 

Hopi Village north of the Mission, and the Hopi rooms within the Mission (Olsen 

1978:28). He sampled eleven rooms from the prehistoric mound, twenty-two from the 

Hopi Village, and five rooms from the Mission analyzing only the animal bones from the 

top level, 0-50 centimeters of each room (Table 3.1). Olsen (1978:28) assumed that the 

material from the village and mission areas at this depth would best represent the time of 

Spanish occupation. No records are available describing the method of room selection, 

and correspondence with Olsen has yielded no additional information (personal 

communication, 1999). 

There were no significant differences in the results between Olsen's analysis and 

the current study, especially regarding introduced domestic species. The current research 

sampled more rooms and looked at greater room depths, which would explain minor 

differences found between these two studies. Where applicable, the results of Olsen's 

research will be used to supplement this study. After his study was completed, the faunal 
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Table 3.1 Awatovi Rooms Sampled by Olsen 
0-50 cm. Levels Only 

Western Mound Hopi Village Spanish Mission 

203 500 611 483 
207 508 613 724 
220 516 614 737 

222 520 615 738 
230 600 616 754 
236 604 619 
243 606 620 
245 607 622 
249 608 623 
^72 609 624 
296 610 625 

remains and original tags were placed in paper bags labeled with the provenience 

intbrmation, boxed, and shelved in the stacks at the Arizona State Museum. 

Present Sample Collection 

In the present study of the Awatovi faunal assemblage, the boxed material was 

removed from the stacks and brought to the zooarchaeology lab. The bags were sorted 

numerically by sectional series or test units, and then room number. Unprovenienced bags 

were grouped together. The sectional series correspond to the order of Peabody 

excavations discussed in Chapter 1. The bones were then transferred to plastic bags along 

with the provenience tags and the paper bag labels, and placed into archival quality boxes. 

To answer research questions about changes in Awatovi faunal utilization over 

time it was necessary to identify the types and percentages of animals procured before and 
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afier Spanish contact at the site, and then compare this assemblage with other taunal 

collections from contemporaneous Hopi sites. To accomplish this research goal, animal 

remains from three major sections of Awatovi, the prehistoric Western Mound, the 

historic Hopi Village, and the Spanish Mission were analyzed. The zooarchaeological 

material from every stratigraphic level associated with chosen rooms from these sections 

was completely (100 percent) analyzed. The remains from the test trench, and e.xcavated 

test units positioned around the site were not analyzed because of a lack of temporal 

control. No subsequent excavations have taken place at Awatovi since 1939. 

The Hopi had occupied and abandoned the Western Mound section of Awatovi 

before the arrival of the Spanish. As a result, the area only contained the bones of 

indigenous animals. This site section provided the standard against which Hopi dietary 

changes over time could be measured, so it was important to analyze ail the fauna! remains 

available from rooms associated with this part of the site. Table 3.2 lists the number of 

rooms containing animal remains, the number of rooms completely analyzed, and the 

percentage of the number of identified specimens (NISP) analyzed within each room 

series. 

The Hopi Village was divided into three series, the 500, 600, and 800 series. In 

order to sample these materials, animal bones from rooms in two of the series were 

analyzed for the purpose of documenting changes in Hopi subsistence patterns after 

Spanish contact. Faunal material from rooms in the 500 and 800 series were chosen 

(Table 3.2). With the exception of two rooms, the faunal remains from the 500 series 

Hopi Village were completely studied. Material from rooms 526 and 529 were not 
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Table 3.2 Sampling of Awatovi Rooms for Faunal Analysis 

Room No. of Rooms No. of Rooms Percentage Percentage 
Series with Animal Remains Analyzed for Study Analyzed NISP 

Western Mound 
2Ut) 16 16 1007c lOO'/c 

300 3 3 I007r 1007f 

Hopi Village 
500 24 22 1007c 99.9'-^ 
800 14 14 1007r 99.8 7r 

Spanish Mission 
700 47 4 1007c 1007c 

400 56 7 1007c 1007c 
900 3 3 1007c 1007c 

Note: Percentage NISP is the number of identified specimens analyzed within each room 
series in relation to the total number of bone specimens in each room series. 

analyzed due to time constraints. All animal remains from the 800 series village were 

analyzed. An analysis of the fauna from the 600 series was eliminated from the sample 

because of its close proximity to the 500 series, and the ceramic evidence that indicated 

the contemporaneity of the two series (Colton and Hargrave 1937). 

The Spanish Mission was also divided into three excavational series, the 400, 7(X). 

and 900 series. Rooms within the 400 and 700 series (Table 3.2) were selected on the 

basis of three criteria. The first was room location within the mission in order to sample 

areas throughout the complex. The second was architectural style indicating either 

Spanish or Hopi construction, so that comparisons of room function and use could be 

made. The third was the depth of faunal deposits within each room. The greater the 
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depth the more accurately it should document changes in subsistence through time. There 

were so few 900 series mission rooms containing archaeofaunai material that all were 

completely analyzed. 

Taxonomic Identification 

Unlike many early faunal studies that simply Listed the taxa present in a sample 

without identifying the elements, the objective of current studies is to identify the animals 

represented and assign them to a taxonomic group (Driver 1992). According to Reitz and 

Wing (1999:153), this requires identifying both elements and taxa represented in the 

sample. Although there are pictorial guides to skeletons (GUben 1980; Gilbert et al. 1996: 

Olsen 1964, 1968, 1979), they are useful only in a restrictive sense and are not substitutes 

for comparative collections. Identifications should be based on morphological features, as 

well as geographical and individual variation (Chaplin 1971). To accomplish this, the 

archaeofaunai assemblage needs to be compared to reference specimens. 

Taxonomic identifications of the Awatovi faunal collection were based on 

comparisons with samples in the National Park Service Comparative Skeletal Collection, 

housed at the Arizona State Museum, University of Arizona, Tucson. Additional 

comparisons were made using the Olsen collection also located at the Arizona State 

Museum. Consultations with Mary Stiner, Depanment of Anthropology, University of 

Arizona, helped resolve several questionable identifications. When necessary, the 

following references were consulted: for birds, the committee of the American 

Ornithologists' Union (1957), and Phillips and Monson (1964), for reptiles, Stebbins 
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(1954, 1985), and for mammals, Cockrum (1960. 1982), Hall and Kelson (1959). 

Hoffmeisier (1986), Olin (1982), and Whitaker (1988). Buchsbaum et al. (1988) were 

used as a guide for all animals. 

Awatovi taxonomic identifications were made to the species level. If this was not 

possible because of missing diagnostic features, then the faunal element was placed in the 

ne.xt higher level of identification. If an element could not be identified at a higher level, it 

was sorted into a body size category, such as small, medium, or large sized bird or 

mammal (Szuter 1989; Uerpmann 1973). Criteria for body size assignment included bone 

thickness and general size, as well as bone curvature. These classifications provide 

information about the relative significance of general groups of animals in the collection 

and their state of preservation. Additional variables recorded for each bone and discussed 

in this chapter are found in Appendix A. 

According to Szuter (1989:144) the level of faunal identification at a site "is based 

on the condition of the bone, the comparative faunal collection available, and the interest 

and expertise of the analyst." A conservative approach to the Awatovi classification was 

taken. Because some animal parts are notoriously difficult to identify, published guides 

may be helpful in pointing out distinctions (Ford 1990; Hargrave 1970; Hillson 1986; 

Lawrence 1951b; Olsen 1960; Steadman 1980). For the purpose of this study, when post-

cranial elements of taxonomically similar animals were encountered, such as sheep (Ovis 

ariei) and goat {Capra hircus), or coyote (Canis lantrans) and domestic dog {Canis 

familiaris), the elements were coded as sheep/goat or coyote/dog. In cases such as these, 

it is extremely difficult to make positive identifications unless one has access to an 
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extensive comparative collection. 

Similar groupings of codes were used for certain artiodactyl remains that. vvhOe 

fragmented, still provided enough morphological characteristics to limit the classilication 

to one ungulate or another. Ander fragments were conservatively coded as Cervidae. A 

number of remains could only be identified to the level of order (Artiodactyla) because 

their fragmented condition did not permit more specific identification. Morphological 

traits were used to distinguish deer, pronghorn antelope, and sheep/goat from each other 

(Lawrence 1951b). 

Jackrabbit bone was readily identified in the Awatovi faunal assemblage. The two 

species of jackrabbits, antelope jackrabbits {Lepus alleni) and black-tailed jackrabbits 

(Lepiis califomicus) were distinguished on the basis of size differences, while accounting 

for se.xual dimorphism: the antelope jackrabbit is considerably larger than the black-tailed 

jackrabbit. Hall and Kelson (1959) give body-length measurements of these two species 

that point out their size differences. Johnson (1978) has done metric analyses of these two 

species and of cottontails from both modem and archaeological collections. He has shown 

that the robustness of the antelope jackrabbit bones is in sharp contrast with the bones of 

black-tailed jackrabbit. However, when a definite jackrabbit bone fragment could not be 

identified as antelope jackrabbit or black-tailed jackrabbit, the fragment was left at the 

level of genus {Lepus sp). Cottontails, in turn, are smaller and more slender in size than 

either species of jackrabbits and were easily identified as such. 
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Quantification 

Relative frequencies of taxa are most commonly used to identify the importance of 

animals in human diets and the various subsistence strategies employed to procure them 

(Reitz and Wing 1999:191). They are also used to identify specialized sites or activity 

areas, and to compare animal exploitation by distinctive cultural groups through time and 

space. The quantitative variables used to estimate relative frequencies of ta.xa in this study 

include N-taxa, NISP, and MNE. Table 3.3 defines these variables. One quantitative 

variable commonly used by zooarchaeologists, MNI, minimum number of individuals, was 

not considered here because the sample size from the Western Mound section of the site 

was too small to support this analytical unit. In order for MNI to be considered a viable 

means of measuring frequencies of taxa, the sample size should number at least 1400 

elements or fragments of elements (Grayson 1978; Lyman 1994b). 

There has been considerable debate in the archaeological literature regarding the 

relative merits of NISP as a measure for quantifying taxonomic abundance (Chaplin 1971; 

Gautier 1984; Grayson 1973, 1979, 1984; Klein and Cruz-Uribe 1984; Marshall and 

Pilgram 1993; Ringrose 1993). However, NISP does not suffer from aggregation error, 

and it requires few assumptions about the data set. NISP works well in intersite 

comparisons, as long as the species in the collections and the degrees of bone damage are 

comparable (Stiner 1994:69). These conditions are met in the Hopi prehistoric and 

historic site faunal assemblages. NISP is calculated by counting all remains determinable 

to element, and attributable to species or other taxonomic grouping. Freshly broken 

fragments of a single element are counted as one. Articulated remains, such as a tooth 
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Table 3.3 The Main Quantitative Variables 

Variable Name Short Definition 

N-taxa Number of taxa, equivalent to number of species. 

NISP Number of identified specimens or specimen count 
identifiable to taxon. 

MNE Minimum number of skeletal elements or some 
portion of a skeletal element of a taxon. 

rooted in a mandible fragment are counted separately. 

MNE is used to identify ungulate skeletal representation over time in the Awatovi 

assemblage. The variable is derived by determining how many elements are represented 

by fragmentary remains in the faunal assemblage. This is accomplished by identifying the 

distinctive features found on most kinds of bones. MNE can be calculated in a number of 

different ways (for example Bartram 1993; Bunn 1986; Bunn and Kroll 1986, 1988; Klein 

and Cruz-Uribe 1984; Lyman 1994b; Marean and Spencer 1991; Morlan 1994). 

However, for the purposes of this study, bone MNE is calculated from the most common 

portion of a given ungulate element and represents the sum of lefts and rights for naturally 

paired elements. 

Depositional/Taphonomic Processes 

Taphonomic research is designed to better understand the effects of environmental 
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and cultural forces that destroy, supplement, or modify a zooarchaeological deposit 

(Lyman 1994a; Reitz and Scarry 1985; Reitz and Wing 1999). These forces break down 

the components and morphology of bone, which influences the skeletal element 

composition in an archaeofaunal assemblage (Reitz and Wing 1999; 123). Elements 

subjected to, weathering, animal gnawing, breakage, various degrees of burning, 

butchering, and tool manufacturing exhibit diagnostic indicators that reflect these 

experiences. By recognizing the causal agents of bone modification, it is possible to 

understand some of the environmental and cultural forces that created the animal 

composition of faunal collections, the elements represented, and the condition of the 

assemblages. 

The Awatovi faunal bone was excavated from enclosed, abandoned and disused, 

debris-filled rooms (Brew 1949a;52-53); therefore, one would expect few environmental 

influences, such as weathering and animal disturbance, than if the remains were located in 

open midden deposits (Behrensmeyer 1978; Lyman 1994a). Bone modifications observed 

at Awatovi are largely the result of human subsistence practices such as, resource 

procuring, butchering, processing, and discarding habits used by the Hopi inhabitants 

before and after Spanish contact. Ethnographic and ethnohistoric information (Chapter 2) 

can help explain what is seen in the archaeological record regarding animal remains, but as 

previously mentioned, care must be taken to avoid potential problems. The following 

sections describe the depositional factors that affected the Awatovi archaeofaunal 

collection (Appendix A). 
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Breakage Patterns 

Fragmentation of bone is one of several phenomena that have the potential to 

render animal skeletal elements unidentifiable by destroying the diagnostic characteristics 

of such elements. The literature suggests several factors that cause bone fracturing. They 

include human subsistence practices and tool manufacturing; carnivore gnawing; 

trampling; other taphonomic processes, such as weathering and burning; post-burial 

factors, such as compression forces induced by overburden weight; and e.\cavation 

methods, such as troweling, shoveling, and backhoe trenching (Andrews 1990; 

Behrensmeyer 1978; Binlbrd 1981;Gifford 1981; Gifford-Gonzales 1989; Haynes 1983b. 

1991; Lyman 1994a; Myers et al. 1980; Reitz and Wing 1999; Stiner 1994). 

To understand breakage patterns one must first consider the structural variability 

among elements. Various elements or parts of elements have a considerable range of 

resistance to destructive forces (Brain 1976). "Compact bone, with its high ratio of bone 

tissue per unit volume, may resist localized stress better than cancellous, or spongy bone, 

with its low ratio of bone tissue to volume; thicker compact bone resists damage better 

than thin" (Gifford 1981:402). In other words, diaphyses are generally stronger than 

epiphyses and can handle greater stress before breaking, and large-mammal long bone 

shafts hold up belter than bird or small-mammal long bone shafts. 

The internal structure and general shape of an element partially determines the way 

it will fracture (Gifford 1981:404). The type of fracture is also determined by the amount 

and incidence of stress exerted. Several of the fracture types defined by GifFord-Gonzalez 

(1989:188) are found in the Awatovi faunal coUection including (1) transverse or 
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perpendicular breaks, those at a right angle to the bone long axis; (2) longitudinal breaks, 

those parallel to the bone long axis: and (3) spiral fractures, those that curve to various 

degrees around the circuniference of the bone shaft. 

Various taphonomic processes, such as human activities, carnivore gnawing, and 

trampling can create spiral fractures, but other breakage patterns tend to be more readily 

identified with specific agents. Bone breakage by carnivores has been thoroughly 

documented (Binford 1981; Bonnichsen 1973, 1979; Gifford 198I;Haynes 1980, 1982. 

1983a; Hill 1976; Lyman 1994a; Reitz and Wing 1999; Shipman and Phillips-Conroy 

1977; Stiner 1994). Carnivore gnawing produces jagged edges, tooth scoring, and pitting 

on bone shafts as the epiphyseal ends are chewed off to reach the marrow cavity. Long 

bones are also chewed with enough force to split the bone longitudinally. 

Humans may break bones using direct percussion methods, such as the hammer 

and anvil technique or some variation of it, which sometimes produce transverse breaks 

across the long bone diaphysis or longitudinal breaks parallel to the main axis of the bone 

(Gifford 1981; Stiner 1994). Other human-caused damage includes flake scars, split lines, 

crushed ends, and loading points which leave crescentic, notch-like depressions at the 

point of impact (Binford 1981; Gifford 1981; Johnson 1985; Lyman 1987, 1994a). 

Awatovi bone fragmentation patterns are analyzed by noting the frequency of 

dil'ferent types of breaks on different types of bones, and the agents responsible for the 

breakage. When indeterminate breaks are observed, they are addressed in the comments 

section of the analysis form. Appendix A identifies the types of breaks recorded during 

this study. Breakage patterns are analyzed in order to identify the skeletal elements most 
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commonly fragmented during marrow and fat processing. By identifying which elements 

are broken and in what percentages, it is possible to make determinations about additional 

food resources at Awatovi from prehistoric to historic times. 

Burning 

.According to Lyman (1994a:384), "It is important in any discussion of burned 

bone to clarify what is meant by 'burned'". In this study, burning is categorized as that 

which causes the bone to be brown-black charred or calcined. Of course there are 

variations of these categories, such as partially burned or partially calcined bone. The 

format for this study generally follows the four burning stages used by Johnson 

(1989:441), which include unburned, scorched (superficial burning), charred (blackened), 

and calcined. Johnson's scorched stage is equivalent to partially burned in the study. 

.Appendix A lists the codes used for recording burning. 

There are several ways that bones might be burned, but they generally fall into two 

categories: unintentional or accidental, and intentional (Lyman I994a:388). The first 

category consists of brush fires, lightening strikes, or humans unknowingly building fires 

over previously buried deposits. The second deals with cooking, garbage disposal 

(Binford 1978; Schiffer 1987), and fuel for fires (Brain 1981). The second category 

applies to the Awatovi fauna. 

Several authors (e.g., Gifford-Gonzalez 1989:193; Reitz and Wing 1999:131; 

Stiner 1994:149; Szuter 1991a:286) suggest that the burning observed on articular bone 

surfaces occurs during the course of roasting meat, when the soft tissue is too thin to 

protect the bone from the fire. Skeletal surfaces sufficiently covered by flesh would not be 
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exposed to the heat and burned. Ethnographic information indicates that roasting was one 

of many cooking methods used by the Hopi (Beaglehole 1936: Gnabasik 1981; 

Nequatewa 1946; Stephen 1936). If burning were the result of cooking, then differential 

burning damage of skeletal elements would be expected. Experiments conducted by 

Bennett and Klippel (1995), Gilchrist and Mytum (1986), and Stiner et al. (1995) provide 

examples of differential burning. 

Another way for animal bone to be thermally altered is through prolonged 

exposure to high intensity heat. As bone is burned, coUagen and carbonate levels drop, 

making bone more brittle, and giving it a white or light blue colored appearance. This is 

the definition of calcined bone (Coy 1975; Lyman 1994a; Reitz and Wing 1999; Shipman 

et al. 1984; Stiner et al. 1995). Bones that are discarded in tires as waste, peripheral 

elements of small animals that drop into the flames during roasting, and remains that are 

used as fuel sources are expected to be calcined. 

Evidence of burning from the Awatovi Western Mound, Hopi Village, and Spanish 

Mission is identified in order to determine the types and percentages of species elements 

altered by fire. It is hypothesized that roasting is the primary cause of burning damage and 

that bone calcification is the result of skeletal elements falling into the fire during cooking, 

and not because of waste removal. To test this hypothesis, the bones from the Awatovi 

sections are inspected for burning damage and coded accordingly. Bone thermal damage 

is compared between the three Awatovi site sections and, when applicable, with 

contemporaneous Hopi sites, namely Homol'ovi and Walpi. 



Butchering Marks 

According to Lyman {1994a;294). "...it might be argued that butchering animal 

carcasses is the single greatest taphonomic factor in the formation of humanly created ... 

assemblages". Butchering marks on animal bone including marks from skinning, 

eviscerating, dismembering, disarticulating, and defleshing indicate not only the way 

people cut up carcasses (Binford 1978, 1981; Lyman 1994a; Noe-Nygaard 1977; Reitz 

and Wing 1999), but also the types of tools used to carry out this process (Binford 1981; 

Noe-Nygaard 1989; Olsen 1988; Shipman 1983, 1986a, 1986b). New World prehistoric 

peoples utilized lithic tools when butchering animals. It was not until the arrival of 

Europeans that metal implements were introduced (Czaplewski and Ruffner 1981; 

Montgomery ei al. 1949; Scholes 1930a). 

Noe-Nygaard (1989) defines five distinctive skinning and butchery marks made by 

humans: cut marks, scrape marks, chop or hack marks, blows, and saw marks. The first 

four types of marks are found on bones in the Awatovi faunal assemblage. Blows or 

impacts are covered in the breakage section of this chapter. Cut marks appear as both 

straight, thin lines with a V-shaped cross section and as straight, thicker lines where the 

bone was cut in the same place repeatedly forming a wider U-shaped cross section. These 

marks are made during carcass disarticulation, or during meal removal either before or 

after cooking. Scrape marks are small, shallow cuts parallel to the long axis of the bone 

and are often the result of filleting. Chop/hack marks appear as straight, thick, V-shaped 

cross-sectioned lines. They are generally found around vertebrae and limb bone joints, but 

are sometimes found on the shafts. 
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Butchered fauna from the three site sections at Awatovi are analyzed in order to 

determine the following: which animals are being processed and in what percentages; 

whether the marks were the result of food preparation or ritual usage; the type and 

number of elements with cut marks per taxa; the location of these marks on the elements; 

and what method of disarticulation is used (Appendix A). A comparison of butchered 

bone from the prehistoric section of Awatovi with material from Homol'ovi was not 

possible because of differences in analysis methods. Butchered fauna from the historic 

sections of Awatovi is compared with contemporaneous material from Walpi in order to 

document differences in the percentage and utilization of species displaying butchery 

marks. The results of the comparisons are described in Chapter 4. 

Worked Bone 

Finally, animal bone may be modified for the purpose of tool and ornament 

manufacturing. Bone artifacts such as awls, needles, pendants, and stock pieces were 

discovered in both pre- and post-Spanish contact areas of Awatovi. 

To test whether the use of raw material sources shifted over time from indigenous 

to Spanish domestic animal bone, worked examples from the prehistoric Western Mound, 

and the historic Hopi Village and Spanish Mission sections are compared. The analysis 

includes taxonomic identification, artifact classification, and production method 

documentation. The artifacts from the Awatovi prehistoric section are compared with 

similar artifacts from Homol'ovi in order to determine whether the lack of screening 

biased smaller artifacts, and to understand which animals were used, what objects were 

made, and how bone artifacts were manufactured at that time. Because species 
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differences in worked bone may be observed, as the result of screening in Hopi sites with 

Spanish contact periods, the historic bone artifacts are compared with material from 

Walpi. Animal species, artifact types, and production methods are also noted, but the 

focus is on worked domestic animal bone from Awatovi. Chapter 5 discusses the results 

this analysis. 

Summary 

coUection of rooms from the prehistoric Western Mound, and the histonc Hopi 

Village and Spanish Mission sections of Awatovi are analyzed for this study. Ail 200 and 

300 series rooms and levels associated with the Western Mound have been completely 

analyzed. Data from these rooms identify Hopi subsistence patterns prior to Spanish 

contact. The Hopi Village faunal remains were examined from every room and level 

associated with the 800 series and all but two rooms from the 500 series for this study. 

With the exception of the Spanish Mission 900 series, which was completely analyzed, the 

remaining mission rooms from the 400 and 700 series were chosen based on three criteria: 

room location, room architecture, and depth of fill. This was done so that different areas 

within the mission complex would be thoroughly represented in the assemblage. 

Because the Awatovi faunal assemblage was not screened, it appears that the 

sample is biased toward larger sized animal remains. This is the result of the sample size 

recovered from each of the Awatovi sections, Homd'ovi, and Walpi. However, 

comparisons between the prehistoric Western Mound of Awatovi and Homol'ovi, and the 

historic Hopi Village and Spanish Mission sections of Awatovi and Walpi, indicate that the 
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percentages of small sized animals are comparable in each time period. Differences in 

species diversity are noted between the Awatovi Mound provenience and Homol'ovi. but 

this is likely due to the geographical location of the sites, as much as from their respective 

sample sizes. 

Taxonomic identifications were made to the species level. If this was not possible 

then the element was coded at the next highest level of identification. Elements from 

osteologically similar animals, such as sheep/goat or coyote/dog, were coded as both 

animals. Three quantitative variables are used in this study: N-taxa. NISP. and MNE. 

These variables help to estimate the relative frequencies of taxa found in the Awatovi 

faunal assemblage. MNI is not useful when dealing with small or spatially scattered 

samples, so it was not used in this study. 

Bone modifications observed in the Awatovi collection are largely the result of 

Hopi subsistence practices, such as resource procuring, butchering and marrow 

processing, and discarding habits employed before and after Spanish contact. When 

possible, elements from the prehistoric and historic Awatovi assemblages that display 

these types of modifications were compared to similarly modified bones from the 

prehistoric Homol'ovi and historic Walpi collections, respectively. In this way, changes 

regarding Hopi food resources and subsistence practices can be observed over time. 

Fragmentation of bone can be caused by a number of factors, such as human 

subsistence practices and tool making, carnivore gnawing, and excavation methods. Four 

types of human derived breakage patterns were found including transverse or 

perpendicular breaks, longitudinal breaks, cone fractures, which are similar to transverse 
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breaks, and spiral fractures. Carnivore gnawing may also cause spiral breaks. However, 

most breakage damage noted in the Awatovi assemblage can be attributed to humans 

because the faunal material was retrieved from enclosed, disused. debris-fiUed rooms. 

which limited the effects of weathering and gnawing. Breakage patterns were identiiled in 

order to determine the types and percentages of bones broken for marrow and fat 

processing. This kind of data is used to help identily additional food resources. 

For the purpose of this study, burning damage is defined as charred or calcined 

bone. Elements from the Awatovi zooarchaeological collection that display evidence of 

charring or calcification may be the result of intentional discard, but it is also likely that 

e.Ktensive burning damage is caused by elements falling into the flames. However, partially 

burned bone is attributed to the loss of thin tissues covering the skeletal elements during 

roasting, which results in differential burning damage. 

Butcher marks identified on the Awatovi faunal elements include cuts, scrapes, and 

chop marks. These modifications are primarily associated with meat removal from skeletal 

elements. joLnt disarticulation procedures, and skinning practices. The types of animals 

butchered and the locations of the marks on the elements can indicate whether animals 

were processed for secular, spiritual, or both purposes. 

Tool manufacturing is also human derived, but it is a separate product from bone 

refuse. Animal bone may be modified for the purpose of tool and ornament 

manufacturing. Stylistic differences can be reflected in manufacturing techniques, such as 

grooving and snapping, shaving, abrading, drilling, paring, and polishing. For the purpose 

of this study, the bone artifacts from Awatovi are identified in order to understand which 
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animals were used, what objects were made, and how bone artifacts were manufactured 

through time. 

The next chapter addresses the changes in Hopi subsistence patterns that are 

observed from prehistoric to historic times based on Spanish cultural influences, namely 

the introduction of domestic animals. This is accomplished through the use of the 

measured variables and taphonomic processes described above, as well as the comparisons 

to contemporary fauna from Homorovi and Walpi. respectively. 
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Chapter 4 

Intrasite and Intersite Comparisons of the Awatovi Faunal Data 

Prior to Spanish contact and the introduction of domestic birds and mammals, the 

Hopi utilized numerous native animal species for subsistence, ritual purposes, and raw 

matcnal to manufacture bone objects. Approximately 165 indigenous bird species 

(Bradtield 1974) and 38 local mammal species (Cockrum 1960) occur in the vicinity of 

.A.watovi. Although, the majority of the species recovered during the Peabody Museum 

excavation were terrestrial, avian and aquatic species were also unearthed. Animals 

considered important by the Hopi as sources of protein included mule deer (Odocoileiis 

hemionus), pronghorn antelope {Antilocapra americana). bighorn sheep {Ovis 

canadensis), black-tailed jackrabbits {Lepus californicus), cottontail rabbits {Sylvilagiis 

sp.). and a variety of rodents and birds (see Chapter 2). 

With the introduction of Old World domestic animals, such as sheep {Ovis aries), 

goat (Capra hircus), pig [Siis scrofa), and cattle {Bos taiirus). the Hopi had access to new 

dietary resources, as well as additional material for making bone artifacts. This chapter 

addresses patterns of Hopi subsistence prior to and after Spanish contact at Awatovi. 

It was hypothesized that with access to Spanish introduced domestics. Hopi 

procurement, utilization, and discard of indigenous animals, particularly large game, would 

steadily decline at Awatovi over time. To test this hypothesis, intrasite comparisons 

between the pre-contact and contact period sections of Awatovi will address issues 

regarding Hopi subsistence patterns by documenting the types and relative percentages of 

animals procured and discarded over time. Although changes in faunal usage is 



106 

anticipated as a result of Spanish contact, the ways in which animals are butchered, 

prepared as food, processed for marrow, and discarded are expected to be unaffected by-

missionary influence. Next, the faunal data from the prehistoric Western Mound section 

of Awatovi are compared to contemporaneous data from the prehistoric site of 

Homorovi. This is done primarily to establish whether the lack of screening at Awatovi 

biased the recovery of certain animal remains in the prehistoric assemblage. A secondary 

reason for the comparison is to establish a base line guide as to what the Hopi were eating 

and in what proportions prior to Spanish intrusion. Information from the 

zooarchaeological remains of Awatovi's historic components, the Hopi Village and the 

Spanish Mission, are compared with the faunal coUection results obtained from six rooms 

at Walpi. which date from A.D. 1690 to 1840. These rooms were chosen because they 

are closer temporally to Awatovi than other Walpi rooms, which span from the mid 19"* 

century through to the present. Walpi is the only other historic Hopi site that has been 

e.xcavated and documented. This comparison is likewise done to determine the extent of 

recovery of small size animal remains from the unscreened, historic proveniences at 

Awatovi. Another reason for the comparison is to assess the influence that introduced 

Spanish domesticates had on Hopi diet after contact. 

This chapter is divided into four major sections. The first is a synthesis of previous 

Awatovi zooarchaeological studies and the general conclusions that were reached. The 

next section consists of the species identified during this study, the animals' preferred 

habitat, and the location of the remains within the site. The third segment details intrasite 

comparisons of the taxa between the three excavated sections. Relative percentages of 
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animal usage, laphonomic consideraLions. and temporal variations ot" species use are 

addressed. Lastly, the intersite comparisons mentioned above are addressed. 

Previous Awatovi Zooarchaeoiogical Analyses 

Lawrence, 1951 

In 1951, the results of Barbara Lawrence's systematic analysis regarding Awatovi 

mammal remains were published (Lawrence 1951a). Bird bones and aquatic remains were 

not included in the study. The primary objective of her research was to obtain the 

statistics on the presence and absence of European domestic animals in various rooms and 

levels for use in dating (Lawrence 195 la:3; Unpublished document. Peabody Museum 

.Archives). 

In her report. Lawrence (1951a:3) comments on the types of indigenous mammals 

identified from Awatovi and their chance at having been food items. Lagomorphs were 

used extensively as most of the rooms included numerous remains of either one genus or 

the other. Some rodents such as prairie dog and porcupine may have been eaten, but 

evidence was lacking for the consumption of woodrats. 

Large carnivores, such as mountain lion and wolf, were almost entirely absent. 

Bobcat and badger, though not numerous, occurred often enough to suggest deliberate 

hunting to Lawrence (1951a:3). Coyote and domestic dog bones were the most numerous 

canids noted; gray fox and occasionally kit fox elements were also identified. Lawrence 

used Allen's (1920) dog classification system of Plains Indian dog. Small Indian dog, and 

Pueblo Indian dog to separate the possible types of dogs found at Awatovi. She 
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commented that most of the dog/coyote long bones were broken. 

Lawrence noted that deer and pronghom remains were abundant, but that it 

appeared as though neither was preferred over the other. She attributed this equality to 

local abundance. In her opinion, the reason for so few bighorn sheep remains was that no 

serious effort was made to hunt them ^Lawrence 195la:3). Although deer and pronghom 

antelope became less numerous in the archaeofaunas after the arrival of sheep and goats, 

there were few excavated rooms from which remains of these local animals were lacking. 

Cranial fragments of indigenous game were relatively scarce, which suggested to 

Lawrence ( I951a:3) that the animals were killed, partly butchered, and only choice parts 

of the carcasses were brought back to the pueblo. The long bones were haphazardly 

broken during extraction of the marrow. Many metapodials were noticed as having been 

split lengthwise. 

Lawrence (1951a:3) commented on the difficulty of identifying sheep from goat. 

She explained how the slender forms were probably goat and the larger, more massive 

elements were likely sheep, but that identifications of horn cores and occasional cranial 

fragments would have provided proof positive. Because cow, pig, and horse bones were 

scarce, she assumed that these were not common food animals. Domestic cat bones were 

noted in the assemblage. Lawrence (1951a:3) offered no explanation as to why so many 

of the analyzed domestic ungulate crania were broken open, or why horn cores appeared 

to have been deliberately removed. The fact that the collection contained numerous young 

individuals was indicated. 

With the exception of a cut bobcat femur (Lawrence 1951a:3), there is no mention 
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in the report about butchering marks or patterns. It is her belief that meat must have been 

boiled instead of roasted as "only five charred fragments were found and these are not of 

edible parts of the usual food animals" (Lawrence I951a:3). No quantification was made 

of identifiable, large animal fragments because the broken nature of the bones would lead 

to inaccurate figures. Generally, Lawrence (195la:3) believed that the greater the number 

of fragments, the greater variety of forms represented. Her study provided a laundry list 

of mammalian taxa found at Awatovi, as well as a very general overview of food 

preparation and perceived sources of nourishment. 

Olsen, 1978 

From 1974 to 1976, Stanley J. Olsen and his students analyzed 37,000 fragments 

of bone, which constitute the entire Awatovi faunal assemblage (Olsen 1978). In his 1978 

publication, Olsen identified in detail the indigenous and introduced domestic taxa 

collected from Awatovi. He commented on the paucity of small birds and mammals in 

the assemblage and explained that this was due to the lack of screening at the site, and not 

because these animals were considered unimportant to the Hopi inhabitants (Olsen 

1978:4). The entire Awatovi zooarchaeological collection yielded one species of reptile, 

twenty-three species of local birds and one introduced species of bird, and twenty-two 

indigenous species and eight European species of mammals (Olsen 1978). No fish or 

amphibian remains were noted. Olsen separated the remains of domestic dogs into two 

groups, native dogs and those identified as Spanish greyhound (Olsen 1978:19). The Old 

World dog was counted as one of the eight mammalian species introduced at Awatovi. 

In order to discuss changes in the selection of fauna through time at Awatovi 
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(see Chapter 3), Olsen used an undetermined sample of the completely analyzed collection 

(1978:28-30). Taxa are presented as percentages, but no quantification method is listed. 

His results are tempered by the fact that he only looked at the top 50 centimeters of 

specific rooms (Table 3.1). Documentation indicating the method used to choose the 

rooms is unavailable. From the prehistoric Western Mound section of the site. OLscn 

identified lagomorphs as the primary animal source of protein, followed by artiodactyls. 

The amount of faunal remains sampled from rooms in the historic 500 and 600 series of 

the Hopi Village indicated to Olsen (1978:29-30) that although lagomorphs and wild game 

were still the staples of the Hopi diet, it was now supplemented with sizable percentages 

of sheep and goat along with an occasional cow and pig. The five remodeled rooms 

sampled from the Spanish Mission (Olsen 1978:30) again contained remains of 

lagomorphs. but at a lower percentage than that recovered from either the mound area or 

village rooms. Although the percentage of indigenous ungulates found in the mission 

rooms decreased slightly from that noted in the village rooms, the percentage was still 

substantially higher than that from the Western Mound. A significant increase over the 

village rooms containing sheep/goat bones was found in the mission. 

The remainder of Olsen's report (1978:31-33) described the problems associated 

with identifying cultural butchering techniques, explained why so many of the crania were 

broken and why horn cores were removed, and discussed the occurrences of local and 

introduced animal remains in kivas and ceramic vessels. He concluded the report by 

indicating that if the remaining 90 percent of Awatovi were excavated, along with other 

areas of Antelope Mesa, the information gained would increase our understanding of Hopi 



animal use through lime (Olsen 1978:33). Although the current study reanalyzes only a 

portion of the entire Awatovi assemblage, it identifies faunal material from more rooms 

and from greater depths than the earlier Olsen (1978) research. Additionally, this study 

compares the assemblages from the three major site sections of Awatovi with material 

from contemporaneous Hopi sites so that biases due to sampling techniques, and changes 

in Hopi subsistence patterns, can be more easily identified. 

Overview of the Sampled Awatovi Faunal Assemblage 

A large number of bone (5. 234) has been analyzed for this study from the 

Awatovi Pueblo assemblage: 965 (18.44 %) skeletal elements from the prehistoric 

Western Mound; 2.204 (42.11 %) remains from the historic Hopi Village; and 2.065 

(39.45 %) pieces from the historic Spanish Mission. Total NISP by class and the 

percentage of the entire faunal coilection are: Reptilia, 1 (0.02 %); Aves, 73 (1.4 %): and 

Mammalia. 5.158 (98.5 %). Two fragments (0.04 %) could not be identified. A 

breakdown by NISP and percentages based on total bone NISP for the taxonomic groups 

from each Awatovi section (Figures 4.1 to 4.3), as well as the entire site is found in 

Appendix B. 

It was expected that mammalian remains would constitute the overwhelming 

majority of the animal material recovered, but it was anticipated that more reptilian and 

avian elements would be present. Various factors, such as small sample sizes, sample 

biases, and geographical locations have undoubtedly affected these proportions. The lack 

of screening appears to be a factor in the recovery of small sized animal remains even 



Figure 4.1 Taxon Groups for ihe Wcslcrn Mound 



Figure 4.2 Taxon Group.s for ihe Hopi Village 



Figure 4.3 Taxon Groups for the Spani.sh Mission 
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though a substantial percentage of combined rodent and lagomorph bones were recovered 

from each section of the site. It should be noted that the proportional representation of 

various vertebrate taxa at Awatovi is a function of a complex network of factors including 

cultural selection on the part of the Hopi inhabitants and the excavators, as weU as 

depositional bone damage caused by a variety of sources (see Chapter 3). 

Most Hopi faunal analyses conclude that rabbit and deer were eaten (Czaplewski 

and Ruffner 1981: Olsen 1978; Pierce 1989; Strand 1998). This statement overlooks the 

fact that other animals such as rodents, coyotes and dogs, pronghorn antelope, and 

bighorn sheep were captured for food during prehistoric and historic times. .Alter the 

introduction of European domesticates, namely sheep and goats, the diversity of animals 

procured for human consumption increased at historic Hopi sites. A summary of the 

archaeofaunal remains by NISP and percentage of total bone NISP for each of the 

.Awatovi site sections is found in Appendix C. General sized categories of animals are also 

identified. These totals do not include worked bone, which is discussed in Chapter 5. 

While many of these taxa are only represented by a few elements and small 

percentages over the geographical expanse of the site, other taxa are represented by 

numerous elements and larger percentages. For example, animals in the families 

Leporidae (lagomorphs) and Canidae (canids), and those in the order Artiodactyla 

(artiodactyls) are extremely prevalent. This study identified one reptile species, eleven 

local and one introduced bird species, and twenty-one native and six European mammalian 

species. Because distinctions between indigenous and introduced dogs were not made, the 

species is identified as native. 
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Non-Mammalian Classes 

No fish or amphibian remains were recovered during the Awaiovi excavations 

(Olsen 1978:3; this study), nor were any found during the Walpi study (Czaplewski and 

Ruffner 1981). According to Bourke (1884:252) and Watson (1943:51), fish were 

disliked and never eaten by the Hopi. but at Homol'ovi, the remains of four different t\pes 

of fish were discovered (Strand 1998:146). The Homol'ovi ruins close pro.ximity to the 

Little Colorado River e.xplains why fish remains are found there, while the lack of such 

elements at Awatovi and Walpi indicate that water sources capable of supporting such 

animals were not available near the mesas. Another possibility for the lack of fish remains 

may be because of the distance between these areas and the river. The amount of time and 

energy expended by the mesa inhabitants to travel to the river, catch the fish, and travel 

hack would not provide a substantial return. 

The same reasons may also explain why amphibian bones, namely Bufo (toad) 

species were found only at Homol'ovi. Another possible explanation for the absence of 

fish and amphibian remains may be because of their delicate form. Bones of these small 

species break quite easily which would make recovery, especially if no screening method 

were used, that much more difficult. It is possible that if these bones were extremely 

fragmented they would have been overlooked during the excavation. However, it appears 

unlikely that these animals were ever present as available food resources. 

The next group of animals, reptiles and birds, collectively account for 1.41 % of 

the Awatovi faunal collection used in this study. Although few in number, they can still be 

used to infer behavior. 
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Reptiles 

The only identified reptile remain from this Awatovi study was a plastron fragment 

of a painted turtle {Chrysemys picta). The fragment was found in Room 427. at a depth 

of 15-50 centimeters. Fragments of painted turtle and box turtle {Terrapene ornate) were 

recovered from Homol'ovi (Strand 1998:153). Several disarticulated carapace fragments 

of painted turtle were identified at Walpi (Czaplewski and Ruffner (1981:6). Turtle shells 

made into leg rattles for ceremonial purposes (Olsen 1978:3; Stephen 1936) were 

harvested from the Little Colorado River and at least one tributary (Beaglehole 1936; 

Czaplewski and Ruffner 1981:6; Hough 1918; 151). Currently, no turtles are found in the 

Little Colorado River drainage or in northeastern Arizona. According to Czaplewski and 

Ruffner (1981:6) and Stebbins (1985). painted turtles have been recorded in the San Juan 

River and Rio Grande drainage of New Mexico and in southern Utah. 

No turtle bones were recovered from Awatovi (Olsen 1978; current study), but a 

few elements of painted turtle were located at Homol'ovi suggesting that occasionally a 

whole turtle was brought to the site possibly as a food source (Strand 1998:153-154). 

One mandible of a painted turtle was found at Walpi (Czaplewski and Ruffner 1981:6). 

Many ethnographic accounts mention that the shell is carefully removed from the turtle 

and the body is returned to the water in order to grow a new shell (Beaglehole 1936:22-

23; Stephen 1936:1324; Hough 1918:292). This may explain the lack of turtle bones at 

Awatovi. Other possibilities include the fact that such fragile bones are easily destroyed 

and are not often recovered from archaeological sites. Screening does not appear to be an 

issue since only one turtle bone was found at Walpi even though I/4-inch screens were 
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employed. It is possible that turtles or just their shells could have been traded from 

Homol'ovi to Awatovi. Olsen's (1978:2-3) analysis revealed four complete painted turtle 

shells and several carapace and plastron fragments of the same species. The greater 

quantity and percentage of turtle bones at Homol'ovi can be attributed to the site's close 

proximity to the Little Colorado River, which would make harvesting these reptiles for 

ceremonial or subsistence purposes a simple matter. 

The remains of two additional types of reptiles were located at Homol'ovi. but 

these types are not found at either Awatovi or Walpi. They include whole and partial 

skeletons of identified and unidentified lizards, and snake vertebrae of both poisonous and 

non-poisonous snakes (Strand 1998:157). The intrusive nature of these remains could not 

be determined. 

Birds 

Birds contribute to the religious and secular needs in Hopi society (Strand 1998; 

Tyler 1979). They provide supplemental food sources, their feathers, skins, and some 

bones are utilized in sacred ceremonies, and their limb elements are manufactured into 

tools. Therefore, it came as a surprise to find that the sampled Awatovi avil'aunal 

coUection is rather depauperate in terms of species and relative percentage. A total of 

seventy-three bird bones (1.4 % of the faunal assemblage) representing seven families are 

present in this study. Six of the bones are from size categories. This total does not 

include bird elements manufactured into worked bone. 

Homol'ovi contains a greater number of bird species and larger quantity of remains 

than that found at the Western Mound of Awatovi. This is due to the difference in the 



119 

sample sizes from each site. At pre-contact Awatovi, the relative percentage of birds is 

1.5 Ic and at Homorovi birds account for 2.4 % of the entire faunal assemblage (Table 

4.1). In the six rooms dating from AD 1700 at Walpi, Czaplewski and Ruffner (1981:6-7) 

analyzed the same types of birds as those discovered in the historic sections of Awatovi 

with a tew exceptions. However, the sample size and relative percentage of bird remams 

is higher in the combined historic Awatovi collections than in the Walpi assemblage (Table 

4.2). 

Many species of birds recovered from Homol'ovi were not found at either 

Awaiovi or Walpi. The difference is not due to the effects of screening as e.xcavational fill 

at both Homol'ovi and Walpi were processed through l/4-inch screens, but is related to 

sample size. It appears that the geographical location and the environmental conditions in 

the Homol'ovi area were better suited to a wider variety of avian fauna than the region 

surrounding the mesas. For example, the remains of many types of wetland birds such as 

cranes, grebes, and ducks were found at Homorovi because of its proximity to a 

prominent water source (Strand 1998:162-168). Many of these water birds and other 

species are known to migrate annually, stopping to rest in the same area year after year 

(Bradfield 1974; Phillips et al. 1964). It is possible that the crane elements found at 

Awatovi were the result of trading with Hopi living at Homol'ovi. Dense vegetation along 

the Little Colorado riverbanks provided other birds with nesting locations and food 

sources. In general, the geographical location of the Homol'ovi pueblos and the 

environmental conditions of the region were more conducive to procuring a greater 

selection of birds than the areas in the vicinity of Awatovi and Walpi. 



Table 4.1 NISP Quantity and Percentage of Bird Remains From 
the Western Mound of Awatovi and Homol'ovi 

Western Mound' Homorovi" 
No. % No. % 

Unidentilled bird 1 O.l 202 0.55 
Grebes 0 0 7 0.02 
Herons and egrets 0 0 5 0.01 
Geese and ducks 0 0 47 0.13 
Hawks I 0.1 76 0.21 
Falcons 2 0.2 26 0.07 
Quails 0 0 13 0.04 
Turkeys 5 0.5 50 0.14 
Cranes 2 0.2 111 0.30 
Coots 0 0 34 0.09 
Pigeons and doves 0 0 27 0.07 
Owls 4 0.4 48 0.13 
Woodpeckers and flickers 0 0 7 0.02 
Perching birds 0 0 93 0.25 
Phoebes 0 0 4 0.01 
Crows, ravens, jays. 
and magpies 0 0 76 0.21 
Mocking birds and 
thrashers 0 0 11 0.03 
Thrushes, robins, and 
bluebirds 0 0 11 0.03 
Shrikes 0 0 8 0.02 
Meadowlarks and 
blackbirds 0 0 5 0.01 
Buntings, tanagers. 
finches, and sparrows 0 0 7 0.02 

Total: 15 1.5% 868 2.4 % 

'Data taken from current study; 'Data taken from Strand (1998) 
Note; Percentages are based on bird NISP in relation to total NISP for each area. 
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Table 4.2 NISP Quantity and Percentage of Bird Remains From 
the Historic Sections of Awatovi and Walpi 

Historic Areas of Awatovi' Walpi" 
No. % No. 

Unidentified bird 5 0.12 5 0.10 

Hawks 23 0.54 1 0.02 

Falcons 1 0.02 -» 0.04 

Turkeys 16 0.37 1 0.02 

Cranes 1 0.02 0 0 

Quails and chickens 4 0.09 3 0.06 

Pigeons and doves 0 0 1 0.02 

Owls 0 0 2 0.04 

Crows, ravens, jays 
and magpies 8 0.19 1 0.02 

Total: 58 1.3 <7c 16 0 . 2 %  

'Data taken from current study; "Data taken from Czaplewski and Ruffner (1981) 
Note: Awatovi percentages are based on combined bird NISP from the Hopi Village and 
Spanish Mission in relation to combined total NISP for the two sections; Walpi 
percentages are based on combined bird NISP from specific rooms in relation to combined 
total NISP for these rooms. 
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Table 4.2 indicates that nearly all of the bird types found in the historic sections of 

Awatovi were also recovered from rooms dating to the earliest occupation at Walpi (.AD 

1700). This suggests that sample size and not the lack of screening was the cause for the 

small diversity and low percentage of bird remains at Awatovi. No avian species stands 

out in the Walpi assemblage, but the relative percentages of raptors and turkeys are 

prominent in the historic Awatovi collection. Undoubtedly these birds were acquired for 

their feathers, which are commonly used in religious ceremonies (see Chapter 2). 

Evidence for the use of chickens, the only introduced fowl in the Awatovi and Walpi 

assemblages, was minimal at both sites. 

The next segment identifies specific bird species based on the analysis of skeletal 

elements recovered from the three provenienced site sections at Awatovi. Discussions 

regarding taphonomic factors such as weathered, gnawed, charred, or butchered bone are 

addressed later in the chapter. 

Buteo jamaicensis or Buteo regalis. Red-tailed or Ferruginous Hawk 

Six elements were located in room 809 of the historic village, at a depth of 50-100 

cm. The remains consisted of a complete ulna and carpometacarpus, a proximal ulna, and 

three stemums. Because these two species are similar osteologically. a determination 

between them could not be made. Both species are permanent residents although the red-

tailed hawk is the more common of the two (Bradfield 1974:16; Olsen 1978:5-6; Phillips 

et al. 1964:21. 23). 

Buteo cf. jamaicensis. Red-tailed Hawk 

A left and a right proximal radius of this bird were found in the same sectional 
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room and level as the remains noted above. This species is widely distributed throughout 

the northeastern region of the state, but appears to be more prevalent during the winter 

than in the summer (Bradfield 1974:16; Hargrave 1933b: 29; Phillips et al. 1964:21). 

Circus cf. cyaneus. Marsh Hawk 

Elements representing this species include a right, unfused. proximal femur from a 

village room and a left, fused, distal femur associated with a mission room. Identified as a 

transient and winter visitor to the Hopi Mesas (Bradfield 1974:17; Olsen 1978:5; PhUlips 

et al. 1964:25), the marsh hawk or harrier as it is sometime called, resides in northern 

.Arizona from the last half of August to early May. 

Aguila chrysaetos, Golden Eagle 

Remains of golden eagle were found exclusively in the historic Spanish Mission 

section of the site. A left, fused, proximal radius was found in room 429 at 0-50 cm. while 

eleven elements were found in room 709 at 50-100 cm. Most of the remains were wing 

elements from which the feathers were probably removed for ceremonial purposes. The 

largest of the Arizona birds of prey, golden eagles are year-round residents, but they are 

known to vacate desert regions such as the lower Little Colorado Valley in the summer 

after breeding (Phillips et al. 1964:24). 

Falco cf. mexicanus. Prairie Falcon 

A right, fused carpometacarpus of this bird was recovered from room 296, at a 

depth of AA 125-175 centimeters in the Western Mound. Bradfield (1974:18) and Phillips 

et al. (1964:26) describe the prairie falcon has a sparse permanent resident of the Hopi 

region, nesting in cliffs at elevations of 5500 to 7500 feet (1678-2288 meters). The 
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feathers of this species were also used to adorn Hopi religious paraphernalia. 

Falco sparverius. Sparrow Hawk or Kestrel 

This species was not identified at Awatovi by Hargrave (1939). but was discovered 

in subsequent analyses. Two elements were located in the faunal assemblage, a right, fused 

proximal tibiotarsus from a room in the prehistoric mound section and a left, fused distal 

humerus from a room in the historic village section. This bird is the smallest and most 

common of the hawks found in Arizona, but it tends to be a summer visitant around the 

Hopi region (Hargrave 1933b:29; Hargrave and Phillips 1936:47). 

Galliis gallus. Chicken 

The only domestic fowl brought to Awatovi can tentatively be identified as the 

Castilian breed (Montgomery 1949:210; Olsen 1978:9). Surprisingly, only four bones of 

this bird were found among the sampled remains. Two bones, fragments of a distal 

humerus and a distal larsometatarsus were found in room 516, 100-150 cm in the historic 

village section; a sternum fragment and a complete humerus were identified from historic 

mission rooms 422. 100-150 cm and 709. 0-50 cm, respectively. 

Meleagris gallopavo. Turkey 

Identified as one of two domesticated animals initially possessed by the Hopi, 

turkeys provided feathers for clothing and ritual items, and bones for tools and 

ornamentation. Because of the importance of turkeys to Hopi society it is curious that so 

few elements of this bird were recovered. Only five pieces from three rooms were found 

in the entire prehistoric Western Mound section of Awatovi, and sixteen elements were 

located in room 576 of the historic Hopi Village. No remains of turkey were found in 
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rooms sampled from the Spanish Mission. Gnabasik (1981:203. 205) suggests that the 

number of turkey remains disposed in trash deposits should be quite small because of the 

Hopi prohibition regarding consumption of this fowl. It is also possible that given the high 

status associated with turkeys, their remains might have been ceremoniously interred in a 

special place similar to that for eagles (Gnabasik 1981:295). Such was the case 

discovered at Homol'ovi III (Senior and Pierce 1989:246-248). This would explain the 

relatively few instances of turkey remains at Awatovi, Homol'Dvi. and Walpi. 

Griis canadensis. Sandhill Crane 

A total of three elements from this species were recognized during the course of 

this study, a right coracoid and a left scapula from the mound, and a right tarsometatarsus 

shaft from the village area. Hargrave (1939) did not mention these birds during his 

summary of avian bones from abandoned Indian dwellings, including Awatovi. According 

to Olsen (1978:6) and Phillips et al. (1964:30), sandhill cranes were common, winter 

migratory birds. Because they flocked together in places with unobstructed views. 

sandhill cranes were often difficult to surprise and capture (Phillips et al. 1964:30); 

however, they are relatively common at Homol'ovi (Strand 1998:181). Few elements of 

this bird have been found at Awatovi and Walpi. This is because significant water sources 

were scarcer around the mesas than in the valley. Meat from this bird has been labeled as 

"quite good" (Woodhouse 1854:96-97). It has been reported that sandhill crane bones are 

osteologically similar to those of turkey (Hargrave and Emslie 1979:295-99) and that 

mistakes in identification are known to have occurred. 



Asio otus. Long-eared owl 

The only evidence of this species is a right, fused proximal humerus found in room 

296. AAA 200-250 centimeters of the Western Mound. Phillips et al. (1964:54) describe 

thLs bird as a rare winter resident, but note that it is found statewide. Bradlleld (1974:19-

20) indicates that it is a permanent inhabitant of the pinyon-juniper woodlands m the Hop! 

region. Owl wings and feathers were used in various ritual conte.xts such as effigies. 

masks, and standards (Stephen 1936). According to Gnabasik (1981:185). these birds are 

associated with witchcraft. 

Bubo virginianus. Great Homed Owl 

Three wing elements of this species (two coracoids and one scapula) were found in 

three separate rooms of the Western Mound. It is a common inhabitant of the region 

except in dense forests. The species is known to nest in woods and cliffs at altitudes 

ranging from 4500 to 8000 feet (Bradfield 1974:19; Phillips et al. 1964:51). These birds 

were procured only for their feathers, which were used on masks and certain prayer sticks 

(Ladd 1963:97: Stephen 1936:78, 529). 

Corvus corax. Common Raven 

Five elements were found in room 522, at a depth of 50-100 in the Hopi Village. 

Most of these elements were leg bones. Three other elements, an ulna and a 

carpometacarpus from room 427, 15-50 cm and a distal ulna fragment from room 429, 0-

50 cm, were located within the mission complex. This bird was identified as a common 

permanent resident throughout the region (Bradfield 1974:22; Phillips et al. 1964:106). 

According to Tyler (1979:199) ravens form a link between nature and man. They can be 
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related to the presence or absence of black rain clouds that lie them to the kachina spirits. 

Because of this, ravens represent the dead and death in general (Smith 1952:151; Tyler 

1979:199). At Hopi. the raven implied the killing of enemies; its feathers adorned war 

dance staffs and were used in burial ceremonies (Stephen 1936; Smith 1952:151: Tyler 

1979:209). 

Branta canadensis. Canadian Goose 

Remains of this bird were not identified from the general faunal assemblage, but 

elements of this species were noted while analyzing the Awatovi worked bone collection 

housed at the Peabody Museum. They consisted of a left, fused proximal radius and a left, 

fused distal radius from two separate areas of the site. Both were manufactured into awls. 

Previous studies have identified the species at Awatovi (Olsen 1978:5; Woodbury and 

Russell 1945:29), but the quantity and percentage of remains has always been sparse. This 

bird had been identified as a regular migrant through Hopi country in late September and 

into October (Bradfield 1974:13). 

Mammalian Orders 

The 5,158 fragments of mammalian bone represent over 98 % of the total Awatovi 

faunal assemblage sampled for this study. These remains, both indigenous and domestic, 

comprise at least twenty-one distinct genera derived from five orders (Appendix C). A 

total of 4,544 pieces of bone (88.1 %) were identifiable and 614 fragments (11.9 %) were 

categorized based on size. A breakdown by taxonomic group for the Awatovi site 

sections is provided in Appendix B. 
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By way of comparison, the prehistoric mammalian assemblage analyzed from the 

combined Homol'ovi pueblos numbers 31,667 pieces of bone, which represent almost 87 

9c of the total Homorovi faunal collection. Indigenous animals account for twenty-five 

genera from four orders. Some 21,999 skeletal elements (60.4 %) were identifiable and 

9668 fragments of bone (26.5 ^c) were identified according to size (Strand 1998:211-

215). 

The focus of the Walpi collection centers on six rooms with datable material from 

.A.D. 1700. Mammalian remains from these rooms total 5,061 or 99.6 % of the Walpi 

assemblage from this time period. Skeletal representation of both native and introduced 

mammals indicates that eighteen different genera were found at Walpi representing five 

separate orders. A total of 4,582 bones (90.2 %) were identified at least to order and 479 

fragments (9.4 9c) were unidentifiable (Czaplewski and Ruffner 1981: 68, 76, 78, 91-94, 

114). 

The native mammalian fauna of Awatovi is essentially the same as that seen today 

in the northeastern region of the state of Arizona, with a few exceptions. According to 

Leonard (1989), the area encompassing Black Mesa exhibits less species diversity than 

would be expected. For example, forest destruction has led to the extirpation of 

porcupines in the area, lack of water has dried up beaver habitats, and bighorn sheep no 

longer roam the area, although they were probably never common to the region in historic 

times (Czaplewski and Ruffner 1981:10). This lack of diversity could be due to any 

number of environmental stresses, such as drought, overhunting, and destructive grazing. 

The domestic mammals introduced by the Spanish added new food sources to the 
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Hopi diet. The extent to which these animals, especially the sheep/goat were utilized is 

reflected in the relative percentages of remains recovered from the two historic period site 

sections. 

Lagomorphs 

Lagomorph remains account for the most abundant indigenous sourcc of bones at 

.Awatovi. This is true from prehistoric to historic times, with the Spanish Mission being 

the only e.xception. In this section, the percentage of lagomorph material is second only to 

domestic ungulate remains (Appendix B). Lagomorphs were easily captured and all 

members of the community participated in their procurement (Chapter 2). Rabbits 

account for a combmed 1.565 elements (29.9 9c) of the Awatovi archaeofaunal collection. 

Within the prehistoric Western Mound, lagomorphs number 508 (52.6 9c of that 

coUection). and in the combined historic Hopi Village and Spanish Mission sections, 

leporids total 1057 (24.7 9c) of the combined assemblages. By comparison, lagomorph 

remains total 17,954 (49.3 9c) of the prehistoric Homol'ovi assemblage (Strand 

1998:211). and 960 (18.9 9c) of the sampled fauna from historic Walpi (Czaplewski and 

Ruffner 1981:68.76. 78,91-94, 114). 

Lepus sp., Jackrabbit 

A total of seventy-seven (1.5 % of the entire Awatovi assemblage) jackrabbit 

elements were noted during this study. The greatest percentage of unidentified jackrabbits 

comes from the prehistoric Western Mound, followed by the historic Hopi village section, 

and then the Spanish Mission complex. With the exception of overall size, the bones of 

the two species of jackrabbit are difficult to differentiate when they become fragmented. 
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Remains that could not be identified to species were classified simply as jackrabbit. 

Lepus alleni. Antelope Jackrabbit 

Larger in size than the black-tailed jackrabbit, remains of the antelope jackrabbit 

are identified from each site section. It is possible that the identification of these eighteen 

elements (0.3 ^ of the entire faunal collection) was in error and that they are merely 

e.Ktremely large black-tailed jacks, but according to Hall and Kelson (1959) at one time 

antelope jackrabbits did inhabit a small range in northeastern Arizona. During the hottest 

part of the day this jackrabbit avoids direct exposure to the sun and rests in the shade of 

plants (Whitaker 1988:363). The Hopi would not have discriminated against catching this 

species if the opportunity presented itself. 

Lepus califomiciis. Black-tailed Jackrabbit 

The relative percentages of this hare from each of the site sections are by far the 

highest of all indigenous animals at Awatovi (Appendix C). Black-tailed jackrabbit 

elements occur in almost every room and level of the prehistoric section and the historic 

site sections. Ail parts of the skeleton are represented in the faunal assemblage. This 

suggests that the animal was routinely procured, either during large communal hunts as 

described in Chapter 2 or some other way, and then brought back to the pueblo whole. 

Black-tailed jackrabbits are found in open or semi-open country that provides desert 

vegetation, such as mesquite, catclaw, paloverde, and snakeweed (Hoffmeister 1986:140-

141). This is the same type of environment inhabited by the Hopi. Most of the black-

tailed jackrabbit assemblage consists of adults, but some of the bones are unfused or 

display evidence of epiphyseal fusion lines, which denote juvenile specimens. Age would 
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not have been a discriminating factor against the procurement of young black-tailed 

jackrabbits during a hunt. 

Black-tailed jackrabbits have a combined NISP of 772 accounting for 14.7 7c of 

the fauna from the entire site. The highest relative percentage of black-tailed Jackrabbit 

remains from the Awatovi site sections is associated with the Western Mound. These 

animals account for the greatest source of food and faunal material during the prehistonc 

period at the site, and are a contribution to the Hopi diet and bone assemblage in the 

historic sections. This issue will be addressed extensively in a later section of this chapter. 

Sylvilagus sp.. Cottontails 

Relative percentages of cottontails are the second greatest of the native species 

found throughout the site. A combined total of 695 pieces of bone (13.3 % of the entire 

assemblage) are identified from the site sections, with the highest percentage again found 

in the Western Mound. All skeletal elements and age groups are represented. 

Unlike jackrabbits, which prefer open country such as desertscrub and open 

pinyon-juniper (Hoffmeister 1986:141) in order to flee danger, cottontails take refuge in 

rock pUes and heavily vegetated areas (Hoffrneister 1986:136) in which to lose their 

pursuers. Little is known about the food habits of cottontails in Arizona (Hoffmeister 

1986:137); however, these mammals are known to cause extensive damage to agricultural 

fields, which is why cottontail removal not only saves crops, but also provides an ample 

source of food for human consumption and furs for clothing and blankets. 

Rodents 

With the exception of perissodactyls, rodent remains account for the lowest overall 
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percentage of mammals represented at Awatovi. Collectively, only 118 pieces of bone 

(2.2 9c) of the faunal collection are attributed to rodents. The relative percentage of 

rodent elements uncovered at the site substantially decreases over time, as does the 

number of species from sL\ to four. Most of the remains are found in the Western Mound 

(n=70, 7.2 9c), while the remainder is collectively located in the historic sections (n=48, 

2.2 9c). Ai Homol'ovi. rodent bones number 2,025 (5.6 9c) of the faunal assemblage, and 

sixteen species are identified (Strand 1998:211-213). At Walpi. 120 bones (2.4 '1) are 

classified as rodents within the sampled assemblage. The remains of these rodents 

represent eight species (Czaplewski and Ruffner 1981:68, 76, 78. 91-94. 114). The 

differences in diversity between the sites have to do with sample size. 

Rodent remains are commonly identified in archaeological sites as the result of 

intrusion rather than humim activity. Szuter (1984:148-156, 1989:201-219) has suggested 

four lines of evidence that could be used to differentiate between rodents utilized as food 

and those that are intrusive. These include ethnographic accounts that discuss the use of 

rodents as food, mammalogy studies that deal with rodent behavior, trapping rodents in 

the area of the archaeological site, and archaeological information regarding provenience 

and condition of the bones recovered. The third line of evidence was not a possibility for 

this study. Element conditions are discussed later in this chapter during the intrasite 

comparison study, but the first two lines of evidence are addressed in this section where 

applicable. 

Spermophilus variegates. Rock Squirrel 

Nine elements were located in four rooms from the Western Mound section of the 
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site and three bones were found in two rooms of the Hopi Village. With the exception of 

a right scapula unearthed in room 524 of the village, the remaining roclc squirrel bones 

represented in the assemblages are Umb elements. This animal is an occasional threat to 

crops, but prefers acorns, nuts, and seeds of mesquite, cactus, agave, and many other 

plants. It is widely distributed throughout the state in open rocky areas and oak-juniper 

growth in canyons (Whitaker 1988:403). According to Whitaker (1988:404). some have 

found young rock squirrels to be tasty eating. 

Cynomys gunnisoni. Gunnison's Prairie Dog 

Although the quantity and percentage of remains of this rodent are more prevalent 

in the prehistoric section of Awatovi (n=25, 2.6 %)) than in either of the historic sections, 

the material is primarily mandible fragments and teeth. Nine elements are noted in the 

Hopi Village collection, of which six are also mandibles and teeth. Four bones are 

identified from mission rooms. A right tibia was located in room 427. at a depth of 15-50 

cm. and a right scapula, a left femur, and a right tibia shaft were found in room 723. at 75-

125 cm. The ethnographic literature (Beaglehole 1936: Hough 1918) describes how many 

of these animals could be procured in a short period of time; however, evidence of mass 

capture was not evident in the faunal collection. 

Thomomys sp.. Pocket Gopher, and Thomomys bottae, Vallev Pocket Gopher 

A left femur could not be identified to species, although it is most likely a valley 

pocket gopher. The identified remains are from two rooms in the prehistoric Western 

Mound area of the site. Room 272, O-lOO cm contains two elements, a left mandible and 

a left lower incisor. Elements found in room 296, AAA 200-255 cm consist of the front 
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hall" of a cranium, upper incisors, and an upper molar. These fossorial mammals are 

known to eat anything (Bradfield 1971a:75; Quaintance 1934:3). 

Onchomys sp.. Grasshopper Mouse 

An upper left and right incisor are the only remains of this mouse in the Awatovi 

assemblage. They were found in room 272. at 100-150 cm. of the Western Mound. 

These remains probably belong to Onchomys leucogaster (Northern grasshopper mouse) 

as indicated by Cockrum (1960:156-157). Most likely this animal was intrusive to the 

site. Bradfield (1971:75) identifies this mouse as an agricultural pest that consumes young 

corn and watermelon plants. 

Peromyscus sp.. Deer Mouse 

The front hall" of a cranium represents this rodent in a prehistoric room, while 

predominantly cranial and some axial remains were found in the Hopi Village from rooms 

507. 526. and 527. The skeletal representations found in each of the rooms suggest that 

this animal was intrusive. This is one of the smaUest mammals recovered during the 

Peabody Museum excavation; the other is the grasshopper mouse. 

Neotoma sp., Woodrat. and Neotoma cf albigida. White-throated Woodrat 

Only the white-throated woodrat could be identified to species from the material 

on hand, although two other kinds, Neotoma stephensi (Stephen's woodrat) and Neotoma 

cinerea (bushy-tailed woodrat) are also known to have occurred in or near Awatovi 

(Cockrum 1960; Quaintance 1935:38). Bones of the white-throated woodrat consist of a 

right mandible, lower incisor, and lower molar from village room 505, 100-150 cm. 

Remains of unidentified species of woodrats are found in rooms from each of the site 
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sections. Room 271 of the Western Mound contains only post-cranial elements of this 

species; room 516 from the Hopi Village had only cranial fragments, and a single, left 

upper incisor was located in room 427 of the Spanish Mission. 

Erethizon dorsatunu Porcupine 

Primarily nocturnal, this mammal is one of the biggest rodents, often attaining a 

weight when fuUy mature of 35 to 40 pounds (Quaintance 1935:39). Despite its prickly 

protection, porcupines are easily killed. A sharp blow on the nose with a stick or some 

other instrument is all it takes (Whitaker 1988:529). Five elements, mostly humeri were 

located in four historic village rooms and three post-cranial elements, two innominate 

fragments and an ulna were found in two separate historic mission rooms. 

Ethnographically, not only were porcupines used for food, their quills were made into 

quillwork anklets (Hough 1918; Gifford 1940). 

Castor canadensis. Beaver 

Evidence of this rodent at Awatovi suggests that at one time the local 

environment contained more wetland regions because beavers are usually associated with 

large bodies of water. Remains of this animal may be the result of trade, but it is unlikely 

that they came from Homorovi given that the elements, a sacrum and a left scapula, were 

only identified from room 422 of the Awatovi Mission. 

Carnivores 

Six species identified as carnivore in the Awatovi assemblage are represented by a 

combined total of 473 pieces of bone or 9.0 % of the entire assemblage. The relative 

percentage of carnivore utilization decreases over time at Awatovi from 14.1 % (n=l36) 
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in the Western Mound, to 8.8 ^ (n=I94) in the Hopi Village, to 6.9 '-7l (n=l43) in the 

Spanish Mission. Combined, the later two sections account for 337 elements or 7.9 of 

the historic fauna! assemblage. A decrease of carnivore remains in the historic sections of 

the site is noted even though Spanish greyhounds (Olsen 1976:102-106) and a domestic 

cat were introduced at Awatovi, and a greater diversity of native carnivore species 

emerged in the contact assemblages. 

At Homol'ovi 502 bone elements or 1.4 % of the assemblage is characterized by 

five carnivore species (Strand 1998:213). The higher frequency of carnivore bones at 

•Awatovi is due to the sample size being compared. Carnivore remains from five species 

total 43 bones (0.8 %) of the sampled animals from the six Walpi rooms (Czaplewski and 

Ruffner 1998: 68. 76. 78, 91-94, 114). 

Canis sp., Canis latrans, Co vote or Canis familiaris. Dog 

Because many dogs are within the size range of coyotes, skeletal differences 

between the two species are difficult to distinguish. Canid remains larger than those 

perceived as coyote were identified as large dogs. Adult canid remains smaller than the 

low size range for coyotes were also considered to be dogs. Immature elements of dogs 

could not be distinguished from immature elements of coyotes. This issue is addressed in 

the methods section of Chapter 3. 

A combined total of 236 coyoie/dog bones (4.5 % of the entire assemblage) were 

analyzed from the three site sections, with the largest percentage found in the prehistoric 

Mound area (Appendix C). Skeletal elements from this section consist primarily of ribs, 

front and hind limb fragments, thoracic vertebrae, and foot bones. The canid material 
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from the Hopi Village consists mainly of long bones, scapulae, cranial elements, and teeth. 

Notable exceptions include phalanges, ribs, and vertebrae. At the Spanish Mission 

coyote/dog cervical and lumbar vertebrae, and elements associated with the upper half of 

the body, such as humeri, radii, and ulnae, appear to dominate the assemblage. Ribs and 

limbs associated with the lower half of the body are al5o present, but in fewer quantities 

than in the previous sections. 

Canis latrans, Covote 

Coyotes are the most common predator in Arizona and are found in deserts, 

forests, and at present, even in urban areas (Hoffmeister 1986:461-462). The remains of 

dogs and coyotes are difficult to differentiate, which explains why there are no identifiable 

coyote elements in the Western Mound. Remains that more closely resembled coyote than 

dog were identified as such from the Hopi Village and Spanish Mission. Sixteen elements 

were distributed throughout six historic village rooms. Almost hall" of these bones are 

cranial, mandible, and teeth fragments. Fourteen coyote bones were dispersed among five 

historic mission rooms. These include two axis vertebrae, scapulae, metatarsals, teeth, 

and a radius shaft, innominate, tibia, fibula, femur, and thoracic vertebra. Collectively, 

coyote remains number thirty pieces of bone or 0.6 % of the sampled Awatovi 

assemblage. In addition to food, coyotes provided necessities such as pelts for use as 

blankets, door coverings, and ceremonial dress (Bourke 1884; Stephen 1936). 

Canis familiaris. Domestic Dog 

In this study several domestic dog elements were identified by their size and by the 

relatively greater thickness of their bones as compared to remains of coyotes. Most of the 
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adult dog remains from this study were smaller or larger than coyotes. Collectively, 

identified dog remains comprise 1.3 % of the entire collection or seventy-one bone 

fragments. Hall'of the bones are from rooms in the mission complex while the remainder 

is split almost evenly between rooms in the mound and the village sections. Most regions 

of the dog skeleton are represented in the material from the two historic sections of the 

site. However, cervical vertebrae and front lower limbs are lacking. Other portions are 

represented by only one or two elements. Fewer skeletal portions of dogs are located in 

the prehistoric section, which is dominated by both upper and lower hind limbs. .As 

documented in Chapter 2. dogs were kept for a variety of purposes, such as hunting 

companions, beasts of burden, pets, ritual practices, and food sources. 

Vulpes vulpes. Red Fox 

A shy, nervous, and primarily nocturnal animal, the red fox lives in mixed 

cultivated and wooded areas. Its habitat overlaps with two other foxes, the kit fox in the 

extreme portion of northeastern Arizona and the gray fox found throughout the state. 

Hall and Kelson (1959:855) were unsure whether the red fox is native or if it has spread 

from stock introduced by the Europeans on the east coast. Hoffmeister (1986:470) 

however, indicates that although this carnivore has never been abundant in the area, he 

believes them to be native. They have been taken annually on the Navajo reservation for 

quite some time. 

Red fox elements number thirteen or 0.2 % of the complete collection. Eight 

elements were recovered from village room 522, six at a depth of 50-100 cm and two 

bones at 1{X)-150 cm. The back half of a cranium was located in mission room 427, at the 
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15-50 cm level. A left scapula, a right proximal ulna, a left distal radius, and a left rib of 

red fox were identified from mission room 422. The radius and rib were found at 0-50 

cm. while the scapula and ulna are known to be from the 150-200 cm level. Less than one 

percent of the Awatovi collection is red fox. The use of red fox as food is ambiguous. It 

IS known that foxes were utilized for ritual purposes. Fox pelts were hung from the waist 

of kachina dancers during religious performances (Stephen 1936). However, more than 

foot and cranial elements of this species were recovered, which suggests that the entire 

animal was brought back to the pueblo for processing. 

Taxidea taxiis. Badger 

A combined total of twelve badger bones (0.2 % of the Awatovi collection) were 

recovered from the three site sections. A right proximal ulna and rib shaft were identified 

from prehistoric room 272. at a level of 0-100 cm. Five village rooms contained nine 

badger bones. Four of the rooms had only a single element, but room 528 at the 0-50 cm 

level had a left mandible and four associated teeth. A right proximal radius was analyzed 

from mission room 473, at a depth of 310-350 cm. Both Czaplewski and Ruffner (1981), 

and Olsen (1978) comment on the strangeness of badgers being used as food. Badger 

dens are often found in the vicinity of agricultural areas because that is where their food 

supply of small rodents is located. Badger could also be found cooling off in shallow 

water on warm days (Whitaker 1988:583). 

Felis rufus. Bobcat 

Bobcat remains were located only in the historic sections of the site. Sixty-seven 

pieces of bone represent 1.3 % of the collection. The percentage of bobcat elements is 
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comparable within the Hopi Village (1.6 9c) and the Spanish Mission (1.5 'Vc). Limb 

(n=23) and head (n=18) elements dominate the skeletal remains recovered from both 

sections, followed by foot bones (n=14), and axial fragments {n=l2). 

Bobcats are local inhabitants of the Hopi Mesas. According to Hoffmeister 

1986:528) and Whitaker (1988:604) these felids prefer scrubby country, broken forests, 

and arid lands if rocky or brushy. Bobcats were procured for their skins, which were used 

in Hopi ritual activities (Stephen 1936). The use of bobcats as food is questionable. 

Felis domesticas. Domestic Cat 

Twenty-eight domestic cat bones were found in the Awatovi assemblage. This 

accounts for 0.5 of the assemblage. Many of the skeletal elements are unfused or 

immature indicating that this is a juvenile cat. All elements except for a scapula were 

found in room 505. at a depth of 100-150 cm of the Hopi Village. The scapula was 

located some distance away in another village room, room 824. at the 50-100 cm level. 

This animal probably belonged to one of the missionaries as a pet before being 

appropriated by a villager, because it is unlikely that the Hopi had access to such an animal 

prior to European contact. According to Olsen (1978:19), the cat represents the earliest 

domestic felid located in the Southwest. 

Artiodactyls 

Collectively, ungulate remains account for the largest percentage of faunal material 

observed in the sampled Awatovi assemblage (45.2 %). A total of 2,367 pieces of bone 

were identified from the three analyzed site sections. A total of 706 fragments (13.5 %) 

are from wild artiodactyls, domestic ungulates account for 1,007 elements (19.2 %), and 
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654 pieces (12.5 %) are unidentified artiodactyls. Generally speaking, as the percentage 

of domestic ungulate material increases over time at Awaiovi. the percentage of large wild 

game remains decreases. This point is addressed later in the chapter. In the Western 

Mound, ungulates number 111 (11.5 %). while in the combined Hopi Village and Spanish 

Mission assemblage, artiodactyls account for 2256 bones (52.8 %). By way of 

comparison, artiodactyi remains total only 577 (1.6 %) of the Homol'ovi archaeofaunal 

coUection (Strand 1998:213-214), and account for 1,918 (37.8 ^c) of the sampled Walpi 

assemblage (Czaplewski and Ruffner 1981:68. 76, 78, 91-94. 114). 

Odocoileus sp.. Deer and Odocoileus hemionus. Mule Deer 

Deer remains account for 106 fragments, primarily antler, from the Awaiovi site 

sections (2.0 9c). The largest incidence was found in rooms associated with the 

prehistoric Western Mound section, with percentages of unidentified deer bone decreasing 

over time in the two historic sections. It is probable that these elements are mule deer 

because of the animal's indigenous nature to the area, but exact identifications were not 

possible. The majority of the materials were feet and lower body limb elements, such as 

tibiae, metacarpals and metatarsals, and phalanges. 

Mule deer remains account for the second most common local ungulate species 

recovered at Awatovi (n=145. 2.8 %). Remains were found in nine village rooms and 

seven mission rooms. The lack of mule deer elements in the prehistoric section is 

surprising, but as stated above, the conservatively coded deer fragments may belong to 

this species. All skeletal portions are represented in the historic assemblages, but few ribs, 

vertebrae, and cranial elements were noted. Mandibular fragments, hind limbs, and foot 



142 

elemenis characterize most of the bones. These are common meat bearing elements and 

sources of marrow. Mule deer are essentially forest or woodland animals that tend to stay 

near shrubbery, but in areas with agricuhure they are known to cause a great deal of crop 

damage (Buchsbaum et al. 1988:78; Whitaker 1988:653). 

Even with the use of a comparative collection and osteologicaJ guides it can be 

dil'ficult to accurately identify fragmented remains of similar sized ungulates. Because the 

bones of mule deer, bighorn sheep, and pronghorn antelope are similar in shape and 

thickness to each other, it is not always possible to differentiate between them. In such 

cases, the identification is narrowed down to the two most likely taxa. Nineteen elements 

from the historic sections were coded as mule deer or bighorn sheep, and eleven pieces 

from the same locals were noted as mule deer or pronghorn antelope. In both cases, the 

greatest percentage came from rooms within the Hopi Village. 

Antilocapra americana, Pronghorn Antelope 

Pronghorn antelope account for the highest percentage of indigenous ungulate 

species recovered from Awatovi. A total of 339 pieces of bone or 6.5 % of the total 

assemblage were identified as pronghorn antelope, including the tentatively identified 

material. A left second phalanx of this species was found in room 272, at a level of 0-100 

cm within the prehistoric section of the site. However, greater percentages representing 

all portions of the pronghorn skeleton were identified from twenty rooms in the historic 

village and twelve rooms in the mission complex. Possible explanations for the differences 

in the relative percentages of this species are explored in the next section of the chapter. 

Pronghoms prefer open grasslands and bunch grass-sagebrush areas (Whitaker 1988:622). 
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Although their speed and visual acuteness gave them an advantage in fleeing predators, 

ethnographic data indicates that they were commonly herded into cul-de-sac areas and 

killed (see Chapter 2). 

Fragmented elements of similar sized ungulates are sometimes dil'ficult to 

accurately identify, so the bones are sometimes grouped together and labeled as both 

species. Such is the case with material coded as pronghom antelope or bighorn sheep. A 

combined total of nineteen elements were identified in this manner, one from the mound 

section, fifteen from the village, and three from the mission. The majority of the remains 

were limb bones, followed by ribs, and vertebrae. 

Ovis canadensis. Bighorn Sheep 

A total of sixty-seven pieces of bighorn sheep bone (1.3 %) are represented in the 

Awatovi collection. This includes material identified as comparable to or more closely 

resembling bighorn sheep. The relative percentage of bighorn sheep remains declines from 

2.5 % in the mound section (n=24). to 1.0 % in the village (n=23) and in mission complex 

(n=20). The overall percentage of bighorn sheep remains at Awatovi is relatively low 

when compared to other native large game animals, but this is most likely because they 

have never really been common in the Hopi region. By comparison, only thirty-nine 

elements of bighorn sheep (0.1 %) were recovered from Homorovi (Strand 1998:214), 

and at Walpi, Czaplewski and Ruffner (1981) identified a single bone as bighorn, which 

accounts for less than one percent of the sampled historic assemblage. These animals 

inhabit foothills near rocky cliffs and rugged mountainous regions, areas rarely disturbed 

by humans (Whitaker 1988:673). 
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Sus scrofa. Domestic Pig 

A total of thirty-five pieces of bone (0.7 9c) from the Awatovi assemblage are 

domestic pig. Two elements, a right astragalus and calcaneus were found in room 810. at 

a depth of 50-100 cm within the village. Thirty-three bones from five mission rooms were 

also located. These remains include cranial elements, particularly teeth and mandibles, 

metatarsals, foot bones, a rib. and part of a radius. Although pigs proliferated in Spanish 

settlements on the east coast of the United States (Reitz and Scarry 1985:69) they did not 

do equally well at establishments in the west. Hot. arid environments affect their ability to 

regulate body temperature, which may explain why few herds of swine have been 

documented on the Hopi mesas (Czaplewski and Ruffner 1981:16). 

Ovis aries. Domestic Sheep 

.According to Montgomery (1949:211) and Olsen (1978:28) the most likely breed 

of sheep used at Awatovi was the churro or common sheep of Spain. A total of nineiy-sLX 

bones (1.8 % of the archaeofaunal collection) were recovered from nine Village rooms 

and seven Mission rooms. Many elements such as the lower limb bones or cranial pieces 

were fused, which made taxonomic identification much more accurate. Material that was 

not complete was identified using a comparative collection in which determinations were 

made based on the size and robustness of the elements. All portions of the skeleton were 

represented. 

Capra hircus. Domestic Goat 

Identified domestic goat remains account for twenty-five pieces of bone or 0.5 % 

of the entire assemblage. Elements include phalanges, cranial elements and teeth, four 



vertebrae, three metacarpals, and one femur, humerus, scapula, and calcaneus. Large 

percentages of goats do not seem to have been prevalent at Awatovi. as the ratio of 

domestic sheep remains to goat remains is almost four-to-one. Sheep bones also 

outnumbered goat elements at Walpi (Czaplewski and Ruffner 1981:18). Montgomery 

(1949:211) and Olsen (1978:28) believed that the goats brought to Awatovi were of 

mixed Mauritanian and Iberian extraction. These animals were native to rocky conditions 

and were well suited to the local environment at Hopi. 

Ovis/Capra, Domestic Sheep/Goat 

Sheep and goats became a major source of animal protein for the Hopi inhabitants 

of Awatovi especially alter Spanish occupation. Sheep/goat remains number 825 

specimens, accounting for 15.8 % of the total collection. They were recovered from every 

room provenience in the historic site sections. A total of 356 sheep/goat elements (16.1 

9c) were recovered from the Hopi Village and 469 bones (22.7 %) were located in the 

Spanish Mission. Post cranially these animals are difficult to tell apart, which explains why 

so many were conservatively coded as both species. Many bones identified as 

"Artiodactyla' could easily be sheep/goat elements, but the fragmentary nature of the 

remains made accurate identifications impossible. 

Bos taurus. Domestic Cow 

Twenty-five pieces of recovered bone (0.5 %) are identified as cow. This total 

includes fragments perceived to be cow. Most of the elements are from the front half of 

the skeleton, such as cranial and mandible fragments, teeth, cervical vertebrae, humeri, and 

part of a radius. Cattle herds were commonly found in Spanish settlements (Baxter 1993; 
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Ivey 1993; Reiiz and Scarry 1985), but were less so at mission locations. 

Perissodactyls 

Twenty-one elements (0.4 %) of the fauna from Awatovi are identified as equids 

or cow/horse remains. Remains of perissodactyls are few at this site, but they are greater 

at Walpi. where fifty-six elements (1.1 are identified as horse, burro, or cow/horsc. No 

perissodactyl remains were recovered from Homol'ovi because the area was already 

abandoned prior to the arrival of the Spanish. 

Equus sp. and Equus caballus. Domestic Horse 

Sixteen remains (0.3 %) of the fauna from Awatovi are identified as equids. The 

remains were located in seven rooms from the combined historic sections. Because there 

is little difference osteologically between horse, burro, and mule ten elements could only 

be identified to genus. Six elements from the two historic sections, a limb bone, two teeth, 

and three foot bones are classified as horse. At Walpi, only three elements (0.06 %) are 

identified as either horse or burro. 

Equus/Bos. Domestic Horse/Cow 

Five elements (0.09 % of the zooarchaeological collection) were analyzed from 

rooms 427 and 473 in the Spanish Mission. These bones were so fragmented that they 

could only be assigned to the two largest mammals in the faunal assemblage based on their 

size. At Walpi, fifty-three pieces of bone totaling one percent of the assemblage were too 

fragmented to positively identify, and were coded as horse/cow (Czaplewski and Ruffner 

1981:16). 
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Intrasite Variability in Fauna! Exploitation 

This section focuses on the changes observed in the types and percentages of 

animal species utilized by the Hopi before and after Spanish contact at Awatovi. Most of 

the animals present in the assemblage are for nourishment, but some are also associated 

with ritual, and others are considered to be intrusive. Archaeological information 

regarding the condition of the identified bones, such as cut marks, burning, and breakage, 

and ethnographic sources that discuss the use of various animals as food are the two major 

types of evidence used to differentiate between the three categories of animal 

accumulation. Because inconsistencies are known to occur in the ethnographic literature 

this information is only used when there is some ambiguity with the zooarchaeological 

data. Differences found within the taxonomic groups represented at the site are discussed 

separately. Observed changes in species uiilizaiion is essential for understanding how wild 

game and later, domesticated animals contributed to the Hopi diet at pre- and post-contact 

Awatovi. 

Bird Usage 

The bird species identified from the sampled Awatovi collection are listed in Table 

4.3. It is surprising that more bird species are not represented in the collection. Remains 

of other birds were identified from Awatovi (Olsen 1978), but some were recovered from 

unprovenienced locals while others were excavated from test pits with temporal problems. 

There are a number of possible explanations for the small sample size of avian remains at 

the site. The first is that bird remains were either too small or too fragmented to be 

recovered during excavation. Bird elements are extremely thin and brittle, which make 
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Common Name 

Table 4.3 Bird Species From Awatovi 

Latin Name 

Aves: 

Red-tailed or Ferruginous Hawk 
Red-tailed Hawk 
Marsh Hawk 
Golden Eagle 
Prairie Falcon 
Sparrow Hawk or Kestrel 

Chicken 
T urkey 

Sandhill Crane 

Long-eared Owl 
Great Homed Owl 

Buteo jamaicensis or Buteo re gal is 
Buteo jamaicensis 
Circus cyaneus 
Aquila chrysaetos 
Falco mexicaniis 
Falco sparverius 

Callus gallus 
Meleagris gallopavo 

Crus canadensis 

Asia otus 
Bubo virginianus 

Common Raven Corvus corax 

them prone to in situ destruction. If screening methods had been employed at Awatovi it 

is possible, though not assured, that more avian material could have been collected. As 

previously indicated, the Awatovi bird assemblages from the prehistoric and historic 

sections were compared to contemporary, screened avian material from Homol'ovi and 

Walpi, respectively (Tables 4.1 and 4.2). When the bird remains from the Western Mound 

were compared to avian fauna from Homol'ovi, the difference between the sample sizes 

was significant. However, when bird remains from the historic areas of Awatovi were 

compared to similar material from Walpi, a larger sample and greater diversity were noted 

at Awatovi. This suggests that the absence of screening only partially explains the low 
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percentage of bird remains at Awatovi. 

The second explanation is that the environment around the mesas was not 

conducive to procuring many species of birds, in particular the migratory waterfowl that 

were found in abundance at Homol'ovi (Strand 1998). These same types of aquatic birds 

were also lacking at Walpi (Czaplewski and Ruffner 1981), which suggests that this is not 

a sampling problem caused by the lack of screening. The proximity to the Little Colorado 

River would have allowed greater accessibility to certain kinds of birds by the Homol'ovi 

inhabitants than that enjoyed by the mesa dwellers of either Awatovi or Walpi. 

The third possibility for the lack of bird remains is that, according to the 

ethnographic literature, many of the raptors and other birds used in ceremonies were 

buried in special places close to the pueblo or within the site (Beaglehole 1936:22; Tyler 

1979:59). If these areas were not tested or excavated by the Peabody Museum, and there 

is no indication that this is the case, then it is likely that many bird elements remain 

undiscovered at the site. Table 4.4 lists the avian taxa by NISP and percentage of NISP in 

relation to the total NISP for each site section. 

There is no significant difference in the percentage of bird remains between the 

Western Mound and the Hopi Village, but there is a slight decrease in the percentage of 

bird material from the Spanish Mission. Fewer species are also noted in the Mission fill. 

It is possible that some of the birds used in Hopi rituals during the historic period were 

buried elsewhere. The overall percentage of raptors is constant over time, as is the usage 

of turkeys and cranes. The percentage of raven material is comparable in both historic 

sections, but this animal is not found in the prehistoric section. There is no significant 
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Table 4.4 NISP and Percentages of Birds by Site Section 

Western Mound Hopi Village Spanish Mission 
(Prehistoric) (Historic) (Historic) 

Taxa NISP % NISP % NISP % 

Hawk 1 0.1 1 0.04 0 0 

Red-tailed or 
Ferruginous Hawk 0 0 8 0.4 0 0 

Marsh Hawk 0 0 I 0.04 1 0.05 

Golden Eagle 0 0 0 0 12 0.6 

Prairie Falcon 1 0.1 0 0 0 0 

Sparrow Hawk or Kestrel 1 0.1 1 0.04 0 0 

Chicken 0 0 2 0.1 2 0.09 

Turkey 5 0.5 16 0.7 0 0 

Sandhill Crane 2 0.2 I 0.04 0 0 

Long-eared Owl 1 0.1 0 0 0 0 

Great Homed Owl 3 0.3 0 0 0 0 

Common Raven 0 0 5 0.2 3 0.1 

Total: 14 1.4 35 1.6 18 0.9 

Note: Percentages are based on the NISP of remains for each taxa relative to the total 
NISP for each site section. 
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dit'ference in the percentages of chicken remains from the historic Village to the Mission 

section. 

None of the avian fauna were burned and only six pieces had butcher marks - two 

turkey bones from the mound and four elements of golden eagle from the mission. 

Observed cut marks were located on wing elements, which suggests that the wings were 

disarticulated from the remainder of the body in order to facilitate the removal of feathers 

for religious purposes. One exception is a turkey fibula that is almost chopped in hall". 

This may have been intended to be bone stock for bead manufacturing. 

Summary: With the exception of chicken and sandhill crane, the remaining bird 

species recovered from Awatovi are strictly associated with religious practices and not 

food in Hopi society (Tyler 1979). The use of chicken for any purpose other than food 

has not been documented at other historic Hopi sites, and sandhill crane was likely caught 

for both its meat and its feathers (Strand 1998:182). The use of turkey as food is 

questionable because of conflicting information provided in the ethnographic sources and 

the Spanish accounts. Tyler (1979) indicates that some pueblo groups probably ate 

turkeys, while others only used them for their feathers. Historic accounts mention that the 

Hopi greeted the Spanish with gifts of food including turkeys (Brew 1949a; Tyler 1979: 

Winship 1896). Therefore, the avian assemblage at Awatovi indicates that most of the 

birds represented were procured predoniinately for their feathers, which were then used 

for ritual purposes (Karunaratne 1997; Strand 1998; Walker 1995). The use of birds for 

food however, is rather limited in each of the site sections. 
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Small Animal Usage 

The Hopi considered two major taxonomic groups of small animals as food items 

(Table 4.5); lagomorphs and rodents (Beaglehole 1936; Hough 1903; Nequatewa 1946; 

Stephen 1936). Although the highest incidences of small game recovered throughout the 

.\watovi pueblo can be attributed to lagomorphs, the remains of a few rodents indicate 

that they were also procured for animal protein. Other rodents are identified as intrusive. 

Lagomorphs 

Lagomorph elements provide the highest percentage of native faunal remains at 

each of the Awatovi site sections (Appendix B). Only domestic ungulate bones from the 

Spanish Mission surpass lagomorph material in the historic period. With the introduction 

of Spanish domesticates at the site the percentages of cottontails and jackrabbits in the 

Hopi diet decline significantly from prehistoric to historic times (Table 4.6). The slight 

increase in percentages observed in the Mission area from the Village area may be due to 

more general fragmentation of the material. The fact that a substantial percentage of 

lagomorph bones were noted in each of the site sections imphes that the absence of 

screening did not lead to an under-representation of these small animal remains. 

It is known that the Hopi procured leporids for food, although evidence of 

preparation and cooking are usually lacking. The fact that few butchering marks were 

observed on lagomorph bones at Awatovi suggests that these animals were dismembered 

largely by hand. The low comparable percentages of butchered elements fi^om the site 

sections indicate that this method of dismemberment was used both prehistorically and 

historically (Table 4.7). Small animals such as rabbits are often skinned and butchered 
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Table 4.5 Small Animal Species From Awatovi 

Common Name Latin Name 

Lagomorpha: 
Jackrabbits 
Antelope Jackrabbit 
Black-tailed Jackrabbit 
Cottontails 

Rodentia: 
Rock Squirrel 
GunnLson's Prairie Dog 
Western Pocket Gopher 
Valley Pocket Gopher 
Grasshopper Mouse 
Deer Mouse 
Woodrat 
compare to White-throated Woodrat 
Porcupine 
Beaver 

Lepus sp. 
Lepus alleni 
Lepus californicus 
Sylvilagus sp. 

Spermophilus variegates 
Cynomys giinnisoni 
Thomomys sp. 
Thomomys bottae 
Onchomys sp. 

Peromyscus sp. 
Neotoma sp. 
Neotoma cf. albigiila 
Erethizon dorsatum 
Castor canadensis 
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Table 4.6 NISP and Percentages of Lagomorphs by Site Section 

Western Mound Hopi Village Spanish Mission 
(Prehistoric) (Historic) (Historic) 

Taxa NISP % NISP % NISP % 

Jackrabbit 38 3.9 24 1.1 15 0.7 

Antelope Jackrabbit 5 0.5 10 0.4 3 0.1 

Black-tailed Jackrabbit 253 26.2 241 11.8 278 13.5 

Cottontail 212 22.0 235 10.7 248 12.0 

Total: 508 52.6 510 23.1 544 26.3 

Note; Percentages are based on NISP of remains from each taxa relative to the total NISP 
for each site section. 



Table 4.7 Damage Data for Lagomorphs by Site Section 

Western Mound Hopi Village Spanish Mission 
Damage Type NISP % NISP % NISP 1c 

Weathering: 
Slight 32 6.3 17 3.3 13 2.4 
Heavy 2 0.4 0 0 0 0 

Breakage: 
Possible transverse 23 4.5 20 3.9 18 3.3 

Burning: 
Burned 3 0.6 4 0.8 0 0 
Calcined 0 0 4* 0.8 0 0 
Partial bumed/unburned 30 5.9 3 0.6 1 0.2 

Butchering 7 1.4 6 1.2 7 1.3 

Gnawing: 
Rodent 53 10.4 28 5.4 30 5.5 
Carnivore 0 0 5 1.0 1 0.2 

^includes one partial burned/calcined bone 

Note: Percentages are based on NISP of damaged bones relative to total lagomorph NISP 
for each site section. 
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without leaving a single mark on the bones (Lyman 1994a; Olsen 1978:33: Reitz and Wing 

1999). Alter cooking it is often possible to remove the flesh from the bones or 

disarticulate the joints by hand avoiding the need to butcher a carcass (Gushing 1920; 

Classic 1968:72; Olsen 1990:51). 

Few lagomorph elements displayed evidence of burning (Table 4.7). Burning is 

identified as complete or partial charring or calcifying. Bones that are panially 

burned/partially unbumed appear to be due to differential burning in which the elements 

are only somewhat protected from the flames. This occurs on the ends of twelve limb 

bones (2.4 %) within the Western Mound. The remaining incidences of partially 

burned/partially unburned elements occur on the long bone shafts. Completely burned or 

calcined bone did not include peripheral items such as phalanges, but rather upper and 

lower limb bones. This indicates that the pieces may have fallen into a fire during an 

attempt to dismember the limb from the rest of the carcass or were deliberately tossed into 

the flames after the meat was pulled from the bones. 

Weathering had relatively little impact on the lagomorph remains, although a 

higher percentage of such damage was found in the Western Mound (Table 4.7). This is 

because the fill associated with some of the rooms laid just below the ground surface. 

More of the faunal material in this section of the site was exposed to the environment than 

in the other two site sections. This pattern is repeated with the carnivore and artiodactyl 

material from this part of the site. Fragmentation patterns attributed to humans, such as 

possible transverse breaks are difficult to distinguish from breakage caused by other 

factors when dealing with lagomorph bones. In any case these are limited in the leporid 



157 

assemblage (Table 4.7). It is well known that carnivores collect and destroy bones 

(Binford 1981; Lyman 1994a; Stiner 1994), but few of the rabbit elements are modified by 

carnivore damage. Rodent damage was generally more pronounced, but it did not al'fect 

bone or species identification. 

The overall damage to the lagomorph bones was significantly higher in the Mound 

section than in the Village or Mission sections. This may have to do with a slower rate of 

material accumulation at the Western Mound, which would allow for higher incidences of 

weathering and gnawing. Another possibility may be because this part of the site is 300 

years older than the other areas, which would allow more time for burrowing animals to 

gnaw on disposed animal remains. The higher incident of partially burned bone suggests 

either poor waste removal or a greater degree of differential burning. All skeletal elements 

are represented in each of the site sections indicating that entire carcasses were returned to 

the pueblo for processing. 

Jackrabbits and cottontails were major economic species for the Awatovi Hopi 

(Table 4.6). Although both genera are often found in the same general environment, each 

prefers a particular habitat that allows it to avoid predation. Cottontails are more 

abundant near water sources and in areas of thick vegetation, while jackrabbits, 

specifically black-tailed jackrabbits, are located in open fields and areas with less dense 

vegetation (Legler 1970; Madsen 1974). Because of this difference in habitats, cottontails 

and jackrabbits are usually hunted in different ways. Communal drives are most successful 

for jackrabbits, while cottontails are best procured individually (Szuter 1986:280). Either 

way, all members of the community could potentially participate in the capturing of these 
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animals. 

To determine whether there are significant diiferences in the ratio of cottontail to 

jackrabbit usage in the Awatovi assemblage over time, the lagomorph index for each site 

section is presented in Table 4.8. The lagomorph index was initially developed as the 

ratio of cottontails to jackrabbits (Bayham and Hatch 1985a, 1985b), but was 

subsequently changed to include all lagomorphs as the divisor (Szuter and Bayham 1989). 

This way lagomorphs identified only to the family level (Leporidae) were included. 

However, for the purpose of this study, the family level is excluded from the formula 

because of its ambiguous identifications. Therefore, the formulation of the lagomorph 

index used in this study is the NISP of cottontails (C) divided by the NISP of cottontails 

(C) plus the NISP of jackrabbits (J). This can be simply stated as C/C+J. 

It has been argued that differences in the ratios of cottontails to jackrabbits 

indicate changes in the ground cover caused by direct or indirect human impact, such as 

clearing lands for cultivation (Bayham and Hatch 1985a, 1985b; Szuter 1986, 1989; 

Szuter and Bayham 1989) or using areas as domestic animal grazing ranges. However, 

according to the Awatovi lagomorph index, there is only a 0.04 difference in the utilization 

of cottontails to jackrabbits between the prehistoric section and each of the historic 

sections of the site. The ratios indicate that there is no significant change in the 

exploitation of cottontails relative to jackrabbits over time, and that human impact on the 

land surrounding Awatovi was minimal. 

Summarv: Lagomorph elements accounted for the highest percentages of 

indigenous animal bones during the prehistoric period and into historic times at Awatovi. 
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Table 4.8 Lagomorph Index by Awatovi Site Sections 

Western Mound Hopi Village Spanish Mission 

212/508 235/510 248/544 
C/C+J Q.417 0.458 0.456 

Note: Lagomorph index is the NISP of cottontails divided by the NISP of cottontails plus 
the NISP of jackrabbits within each site section. 

The lack, of screening did not appear to hamper the recovery of these small animal 

remains. Bone damage was greater in the Western Mound than iii the other sections of 

the site because of more exposure to environmental factors, such as weathering and rodent 

gnawing. Human damage suggests that leporids were prepared and consumed with 

relative ease. The ratio of cottontails to jackrabbits indicates that there was no substantial 

change in the procurement of either genus from prehistoric to historic times. Human 

modifications of the land either directly or indirectly did not significantly alter the ratio of 

lagomorph exploitation. 

Rodents 

The question of whether rodent remains indicate food usage or intrusion is still 

problematic. Burrowing animals can oftentimes form a major component of any faunal 

assemblage. Szuter (1984:148-155; 1989:201-219) has suggested four major lines of 

evidence that could be used to differentiate between remains that were part of a meal and 

those that were intrusive. They include ethnographic accounts, mammalogy studies, 

rodent trapping, and archaeological information about the context and condition of the 

recovered material. Strand (1998:224) indicates that these types of evidence should also 
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be employed lo examine rodent remains in terms of ritual use. For the purpose of this 

study, the zooarchaeological analysis of the rodent material and the ethnographic accounts 

are employed. 

It would appear from Table 4.9 that the percentage of rodents at Awatovi is 

greater in the prehistoric Western Mound and then declines over time. This could be 

because rodents, like other small game, were utilized more for food in prehistoric times 

than in historic times. The fact that the highest percentage of rodent material was 

recovered from the Western Mound may also be because there has been more opportunity 

for animal burrowing since this section is 300 years older than the rest of the site. Seme 

(1984) has argued that rodents were likely caught during crop cultivation because they are 

attracted to agricultural fields. The lack of rodent remains within the historic sections of 

Awatovi suggests that these animals were possibly consumed as meals while in the fields 

and not brought to the site for preparation and disposal. Another possibility for the 

decline of such small game in the historic sections is due, in part, to the introduction of 

Spanish domesticates as sources of nourishment. 

However, it still needs to be determined whether the rodent remains found in the 

Awatovi archaeological assemblage were in fact food items or intrusive animals. By 

noting the completeness of the remains, the context of the remains, and observing the 

conditions of the bone, it is possible to determine the status of the rodents. 

Archaeological evidence that indicates rodents were being consumed includes human 

coprolites, burned peripheral skeletal elements, such as caudal vertebrae, tarsals, carpals, 

and phalanges (Szuter 1984:156), and butchering marks. Evidence of differential burning 
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Western Mound Hopi Village Spanish Mission 
(Prehistoric) (Historic) (Historic) 

Taxa NISP % NISP % NISP % 

Rock Squirrel 9 0.9 3 0.1 0 0 

Gunnison's Prairie Dog 25 2.6 9 0.4 4 0.2 

Western Pocket Gopher I 0.1 0 0 0 0 

Valley Pocket Gopher 6 0.6 0 0 0 0 

Grasshopper Mouse 2 0.2 0 0 0 0 

Deer Mouse I 0.1 14 0.6 0 0 

Woodrat 26 2.7 4 0.2 1 0.5 

White-throated 
Woodrat 0 0 3 0.1 0 0 

Porcupine 0 0 5 0.2 3 0.1 

Beaver 0 0 0 0 2 0.1 

Total: 70 7.2 38 1.7 10 0.5 

Note: Percentages based on NISP of rodent taxa relative to total NISP for each site 
section. 
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may also constitute proof of consumption. Coprolites were not found during the Awatovi 

excavation, but a few pieces of partially burned rodent bone were discovered in the 

Mound collection. They include seven prairie dog elements (mandibles, teeth, and a 

femur). The differential burning observed on these elements suggests that this animal was 

a food item (Table 4.10). 

Although none of the rock squirrel or woodrat material showed indications of 

burning or butchering, it is possible that they were opportunistic catches for subsistence. 

Rock squirrels prefer natural vegetation for nourishment, which is limited within the 

boundary of Awatovi, so these animals appear to have been caught and transported to the 

pueblo for processing and disposal. The high percentage of woodrat remains, especially 

cranial elements, suggests that this animal was also caught and processed on site. 

Perhaps the most interesting rodent remains recovered from the Awatovi sectional 

assemblages belong to the porcupine and the beaver. Neither of these animals is fossorial. 

so it is not possible that they are intrusive, but rather had to be captured and brought to 

the site. Porcupine elements were found in rooms from both the Village and the Mission, 

while beaver remains were located solely in Mission rooms. Remains of both of these 

large rodents were found at Homol'ovi (Pierce 1989; Strand 1998), but only porcupine 

was recovered at Walpi (Czaplewski and Ruffiier 1981). Olsen (1978:14) identified these 

animals as food sources. Only the porcupine showed evidence of human modification in 

the form of cut marks across a humerus shaft (Table 4.10). This suggests the removal of 

muscle mass from the bone. 

Three of the eight rodent genera identified in the coUection are considered 
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Table 4.10 Damage Data for Rodents by Site Section 

Western Mound Hopi Village Spanish Mission 
Damage Type NISP <7c NISP 7c NISP 

Weathering: 
Slight 2 2.8 1 2.6 0 0 
Heavy 0 0 0 0 0 t) 

Possible transverse breaks 9 12.8 1 2.6 0 0 

Burning: 
Burned 0 0 0 0 0 0 
Calcined 0 0 0 0 0 0 
Partial burned/unbumed 7 lO.O 0 0 0 0 

Butchering 0 0 1 2.6 0 0 

Gnawing: 
Rodent 2 2.8 0 0 1 10.0 
Carnivore 0 0 1 2.6 0 0 

Note: Percentages are based on NISP of damaged bones relative to total rodent NISP for 
each site section. 
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to be intrusive based on the skeletal elements recovered and their location in the rooms. 

They include the pocket gopher, the grasshopper mouse, and the deer mouse. The great 

depths at which the pocket gopher remains were recovered from the Western Mound 

section suggest that this animal was intrusive. It is a fossorial mammal that is known to 

eat anything (Bradfield 1971:75; Quaintance 1934:3). The i>pes of elements recovered 

from the two mice species, such as unbumed vertebrae, indicate that they were not 

processed as food items. 

By way of comparison, the sample sizes of the rodent remains from Homol'ovi and 

Walpi were higher than the samples from either the prehistoric section or the combined 

historic sections. These comparisons will be discussed later in the chapter, but they 

suggest that the recovery of very small sized animal remains from Awatovi were 

hampered, in part, by the absence of modem day screening practices. 

Summary: The identification of rodents used for food versus those that are 

intrusive can be difficult to distinguish unless corroborated by archaeological evidence. 

Such evidence includes coprolite studies, and the identification of burned, peripheral 

skeletal elements. In the absence of such evidence it is possible to judge the status of 

rodent remains based on other bone damage, such as differential burning or butchering 

marks, the context in which it is found, and the completeness of the skeleton. These 

criteria helped to determined that most of the rodents observed in the Awatovi faunal 

assemblage were sources of food rather than intrusive animals. The absence of screening 

appears to have impacted the recovery of rodent sized bones. 
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Medium Animal Usage 

Three families representing four genera of carnivores are identified from the 

Awatovi assemblage (Table 4.11). Evidence from the remains suggests the use of 

carnivores for both utilitarian and ritual activities. Dogs, coyotes, and badgers are 

identified as food items in the ethnographic literature (Beaglehole 1936; Bourke 1884; 

Gnabasik 1981; Stephen 1936; Tyler 1975), whereas, foxes and bobcats were not 

associated with human subsistence. Remains of these animals were instead part of rituals 

(Gnabasik 1981; Stephen 1936). Coyote remains are indicative of food and ritual usage. 

It is apparent from Table 4.12 that the highest percentage of carnivore material in 

each of the site sections is coyote/dog. Because the post-cranial skeleton of these two 

canids Ls so similar, distinguishing between the two species is sometimes difficult (Chapter 

3). The percentage of coyote/dog bones declines sharply from the prehistoric to the 

historic sections of the site. This decline is likely in response to the increased usage of 

wild and domestic ungulates in the post-contact proveniences. Known coyote material 

stays constant in the historic sections, whereas, the percentage of identified dog remains 

declines from the prehistoric Western Mound to the historic Hopi Village, but increases in 

the historic Spanish Mission. This may be attributed to the remains of possible 

greyhounds located in Mission rooms. 

The percentage of red fox material is minimal in both historic sections, but is not 

found in the prehistoric section (Table 4.12). Red fox was not mentioned in the previous 

Awatovi studies, nor do bones of this carnivore appear to have been found at Homol'ovi 

or Walpi. Hall and Kelson (1959;855) were unsure whether the animal was native or if it 
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Table 4.11 Medium Animal Species from Avvaiovi 

Common Name Latin Name 

Carnivores 

Dogs and allies 
Unidentified canid 
Coyote 
Coyote/Dog 
Domestic Dog 

Red Fox 

Bad tier 

Camivora 

Canidae 
Canis sp. 
Canis latrans 
Canis latrans/Canis familiaris 
Canis familiaris 

Vulpes vidpes 

Taxidea taxus 

Bobcat 
Domestic Cat 

Felis rufus 
Felis domesticas 
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Table 4.12 NISP and Percentages of Carnivores by Site Section 

Western Mound Hopi Village Spanish Mission 
(Prehistoric) (Historic) (Historic) 

Taxa NISP % NISP % NISP 1c 

Carnivore 0 0 7 0.3 4 0.2 

Dogs and allies 0 0 1 0.04 0 0 

Canid 0 0 3 0.1 1 0.05 

Coyote 0 0 16 0.7 14 0.7 

Coyote/Dog 117 12.1 68 3.1 51 2.5 

Dog 17 1.8 19 0.9 35 1.7 

Red Fox 0 0 8 0.4 5 0.2 

Badger 2 0.2 9 0.4 I 0.05 

Bobcat 0 0 35 1.6 32 1.5 

Domestic Cat 0 0 28 1.3 0 0 

Total: 136 14.1 194 8.8 143 6.9 

Note: Percentages are based on NISP of bones from each taxa relative to the total NISP 
tor each site section. 
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had spread from European introduced stock on the east coast. Hoffmeister (1986:470) 

believes that this species was native though not abundant in the area. It is possible that the 

identification is in error, but the elements were distinctive enough from those of gray fo.x 

to warrant the classLtlcation. 

The low percentage of badger representation in the site sections indicates that this 

was not a commonly obtained animal. Percentages of bobcat are comparable in the 

historic sections, but it is surprising to find that no bobcat remains were recovered from 

the Mound section (Table 4.12). These animaLs do not appear to have been accorded any 

special consideration regarding their disposal in the Hopi Village and Spanish Mission, so 

it seems unlikely that bobcats procured during the interval of Mound occupation would 

have been treated any differently. 

Although all aspects of bone damage were recorded, the intensity of such damage 

is not described unless it is relevant to another point. Table 4.13 identifies the types and 

the percentages of damage observed on carnivore bones from each site section. As 

previously noticed with the lagomorphs and to be indicated with the artiodactyls later in 

this chapter, a higher percentage of slight weathering is observed in the Western Mound. 

Most of this damage is on coyote/dog foot elements located in one room, which suggests 

that the bones were exposed for a short period of time before burial. Gnawing damage on 

the carnivore elements by either rodents or carnivores was minimal throughout the site. 

Low percentages of carnivore elements display evidence of human transverse 

breakage, and even lower percentages of burning are noted. The greater incidence of 

partially burned material in the Hopi Village is attributed to five dog teeth (2.6 %) that 
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Table 4.13 Damage Data for Carnivores by Site Section 

Western Mound Hopi Village Spanish Mission 

Damage Type NISP <7c NISP % NISP 1c 

Weathering: 
Slight 25 18.4 5 2.6 6 4.2 
Heavy 0 0 1 0.5 1 0.7 

Breakage: 
Transverse 3 2.2 5 2.6 5 3.5 
Cone 0 0 0 0 0 0 
Longitudinal 0 0 0 0 0 0 

Burning: 
Charred 0 0 0 0 0 0 
Calcined I 0.7 0 0 0 0 
Partial bumed/unburned 0 0 7 3.6 1 0.7 

Butchering 3 2.2 13 6.7 26 18.2 

Gnawing; 
Rodent 3 2.2 12 6.2 5 3.5 
Carnivore 1 0.7 14 7.2 7 4.9 

Note: Percentages are based on bone damage NISP in relation to total carnivore NISP by 
site section. 
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were blackened on the buccal (outer) side, although the mandible in which they were 

rooted was not burned. Differential burning, as a result of roasting the dog carcass, likely 

caused this type of damage. The mandible appears to have been protected by the flesh, 

but the teeth were exposed to the fire. 

The fact that the percentage of butchering marks increases over time indicates that 

these animals were routinely exploited for nourishment and for their skins (Table 4.13). 

The types of marks left on the bones are classified as the products of subsistence 

butchering and skinning. Butchering marks parallel to and across long bone shafts are 

interpreted as resulting from the removal of large muscle masses presumably for food 

preparation. Cut marks crossing the epiphyses where the joints meet and in between 

vertebrae are indicative of deliberate disarticulation into more manageable portions for 

additional processing. Shallow cut marks across the crania, maxillae, and mandibles, and 

on the metapodials are considered evidence of skinning hides (Olsen 1990:113). 

Only three carnivore elements identified from the Western Mound were found with 

butchering marks. A dog tibia had cuts along the shaft and across the distal end. and a 

coyote/dog distal humerus had been chopped. These marks indicate flesh removal and 

dismemberment. A coyoie/dog proximal metatarsal had twenty to thirty fine cut marks 

along the posterior side of the bone, which suggests that the animal was skinned. 

Butchering marks were found on dog, coyote/dog, red fox, bobcat, and domestic 

cat elements from the Hopi Village. Meat removal was observed on coyote/dog tibiae in 

which cut marks were along the length of the bone shafts. Joint disarticulations were 

identified by numerous cut marks across a coyote/dog proximal ulna and a dog distal 
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humerus. Skinning marks were observed on coyote/dog, domestic cat, red fox, and 

bobcat bones. A coyote/dog and the domestic cat had cuts or shallow scrapes along the 

length of the horizontal ramus of their mandibles, suggesting that the animals were 

skinned. These marks were the only ones found on the remains of the domestic cat. 

Three, short transverse cuts on a pubic bone and cuts across the posterior side of a 

metacarpal indicated pelt removal from a red fox. Four bobcat elements also exhibited 

indications of skin removal. These included twenty cut marks along the shaft of a 

calcaneus, a cut across the lateral condyle of an astragalus, one cut across the lateral 

malleolus of a distal fibula, and three cut marks each on the anterior and posterior sides of 

a proximal radius. 

Butchering marks similar to those observed on the Hopi Village carnivore 

assemblage were identified on canid, bobcat, red fox, and badger bones from the Spanish 

Mission. The canid bones displayed butchering marks along and across limb elements 

indicative of flesh removal; cut/chop marks on thoracic and lumbar vertebrae and on an 

acetabulum were associated with disarticulation. The horizontal ramus of a dog mandible, 

however, showed skinning marks. A bobcat mandible was also identified as having been 

skinned, but the remaining bobcat elements, a distal humerus with four cuts across the 

bone and a lumbar vertebra notched on the underside of the body, suggest that this animal 

was butchered for meat as well. A rib, a distal radius, and a proximal ulna belonging to a 

red fox displayed evidence of butchering rather than skinning. The cuts were parallel to 

the ulna bone surface, across the shaft and above the distal epiphysis of the radius, and 

near the proximal end of the rib. The rib was almost cut through in an effort to dismember 
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the carcass. The proximal radius of a badger had thirty to forty cut marks across the shaft 

and epiphysis indicating joint dismemberment, which supports the notion that this 

uncommon animal was consumed. Olsen (1978:16) and Czaplewski and Ruffner 

(1981:14-15) noted butchered and burned elements of badger at Awatovi and Walpi. 

respectively. 

The data indicate that the Hopi inhabitants at the Western Mound supplemented 

their primary food source of lagomorphs with coyotes and dogs. This accounts for the 

high percentage of coyote/dog and identified dog remains in the prehistoric section of the 

site. The low percentages of human damage observed on these bones is at odds with the 

high percentage of use. but it does not diminish the fact that coyote/dog were used for 

food as needed. 

During the occupation of the historic Hopi Village the percentage of coyote/dog 

remains decreases, while the percentages of identified dog and coyote are comparable. 

The overall decline in the use of these canid species is due in part to the increased 

utilization of large indigenous game and in part to the introduction of domestic animals as 

food resources. In the historic Spanish Mission the coyote/dog percentage declines even 

further in response to increases in lagomorph and domestic ungulate use at the site. The 

percentage of identified coyote material stays constant from the Village to the Mission 

assemblage, but there is an increase in the percentage of identified dog remains that is 

similar to the percentage from the Mound section. Recovery of possible Spanish 

greyhound remains buried in this section may account for the increase. 

Summary: Carnivores were primarily utilized as sources of nourishment, but the 



skins of most of these animals were used in rituals and for everyday purposes. 

Coyote/dog remains account for the highest percentages of carnivores recovered from 

each of the site sections. Excluding the domestic cat, the percentages of identified canids 

and other carnivores were relatively comparable within the three analyzed areas. 

Identified coyote material remained constant in the historic period of the site. The 

percentage of known dog remains starts out high in the Western Mound, decreases in the 

Hopi Village, and then rebounds in the Spanish Mission. The decline of dog and 

coyote/dog as sources of nourishment are related to increased procurement of local large 

game and the accessibility of introduced domesticates in the historic sections of the 

pueblo. 

Breakage and burning damage were minimal throughout the site. Butchering of 

carnivore bones consisted of marks associated with meat and joint disarticulation, as well 

as pelt removal The archaeological evidence may call into question some of the 

ethnographic sources regarding which carnivore species were used for food. With the 

exception of the domestic cat, all carnivores in the Awatovi assemblage exhibited 

butchering marks consistent with food preparation. The badger was the only carnivore 

that did not have marks indicative of skinning. 

Large Animal Usage 

The large mammals found within the Awatovi faunal assemblage consist of 

artiodactyls, both wild and domestic, and domestic perissodactyls (Table 4.14). The 

percentage of wild artiodactyls used as sources of subsistence increased mildly from the 

prehistoric through historic times, while Old World domestic animal usage during the 
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Table 4.14 Large Animal Species from Awatovi 

Common Name Latin Name 

Artiodactyls 

Mule Deer 
Pronghorn Antelope 
Bighorn Sheep 

Pig 
Domestic Sheep 
Domestic Goat 
Cattle 

Perissodactyls 

Domestic Horse 

Artiodactyla 

Odocoileus hemionits 
Antilocapra americana 
Ovia canadensis 

Sus scrofa 
Ovis aries 
Capra hirciis 
Bos tauriis 

Perissodactyla 

Equus caballiis 

historic period at the site increased substantially. The total percentages of artiodactyl 

utilization indicated an increase due to accessibility. Low percentages of equid remains 

from the historic Hopi Village and Spanish Mission areas suggest that this large animal 

group offered little in the way of subsistence. Large game collectively account for the 

highest percentage of faunal remains recovered from Awatovi. 

Artiodactyls 

This section focuses on the largest group of mammals identified in the Awatovi 

assemblage. Table 4.15a lists the NISP and relative percentages of artiodactyl species 

used by the Hopi in relation to the total NISP by individual site section. Within the entire 

site, wild, domestic, and unidentified ungulates account for 45.2 % of the entire faunal 

collection (Appendix B). The remains of Spanish introduced domestic animals account for 
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Table 4.15a NISP and Percentage of Artiodactyls by Site Section 

Western Mound Hopi Village Spanish Mission 
(Prehistoric) (Historic) (Historic) 

Taxa NISP % NISP <7^ NISP 

•Artiodactyla 15 1.5 337 15.3 302 14.6 

Deer 70 7.2 30 1.4 6 0.3 

Mule deer — — 63 2.9 82 4.0 

Mule deer or Bighorn sheep -- ~ 13 0.6 6 0.3 
Mule deer or Pronghorn antelope -- ~ 10 0.4 1 0.05 

Pronghorn antelope 1 0.1 167 7.6 171 8.3 
Bighorn sheep 24 2.5 23 1.0 20 1.0 
Pronghorn or Bighorn sheep 1 0.1 15 0.7 J 0.1 

Pig — — 2 0.1 33 1.6 
Cows, sheep, and goat -- - 1 0.04 -- - -

Domestic cattle -- -- 11 0.5 14 0.7 

Domestic sheep - - - 41 1.9 55 17 
Domestic goat ~ ~ 8 0.4 17 0.8 
Domestic sheep/goat -- ~ 356 16.1 469 22.7 

Total; 111 11.5% 1077 48.9 % 1179 57.1% 

Note: Percentages are based on NISP from each taxa in relation to the total NISP for each site 
section. 

Table 4.15b Quantitative Comparison of Wild and Domestic Artiodactyl Frequencies 
by Site Section 

Western Mound Hopi Village Spanish Mission 
(Prehistoric) (Historic) (Historic) 

.•\ruodactyl Type NISP % NISP % NISP % 

Wild 96 9.9 321 14.6 289 14.0 

Domestic 0 0 419 19.0 588 28.5 

Total: 96 9.9 740 33.6 877 42.5 

Note; Percentages are based on combined NISP of wild and domestic ungulates in relation to total 
NISP for each site section. 
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the highest overall percentage in the collection at 19.2 followed by wild game (13.5 

%), and lastly the unidentified ungulates (12.5 %). Based on the data, a number of 

patterns emerge regarding artiodactyl remains from prehistoric to historic times. 

What is most notable is the increase in the overall ungulate percentages from the 

prehistoric Western Mound to the historic Hopi Village and Spanish Mission (Table 

4.15b). This increase is attributed to the hunting of indigenous large game and the 

enhanced utilization of domesticates during historic times. While the percentage of wOd 

artiodactyls rose slightly from the prehistoric section to the historic sections of the site, the 

percentage of indigenous large game from the Village to the Mission complex remained 

relatively constant. By contrast, the percentage of domestic ungulates rose dramatically 

especially in the Mission (Table 4.15b). The increase in wild ungulate procurement 

suggests that the Hopi may have expanded their hunting range from what it was previously 

in prehistoric times, or possibly that more wild game was available because of less regional 

competition on the mesas, particularly Antelope Mesa. Large wild game was hunted in 

order to ensure adequate supplies of meat protein in the pueblo. At the same time 

domestic artiodactyl utilization increases in the historic sections, particularly at the 

Mission, small game and carnivore usage declines (Tables 4.6, 4.9, and 4.12). This 

suggests that both wild and domestic artiodactyl species were important food sources in 

the Hopi diet; however, domestic ungulates v/ere preferred. To determine the extent of 

these large animals' importance to the Hopi, bone damage patterns are used to identify 

methods of processing, consumption in most cases, and remain disposal. 

Table 4.16 lists the bone damage frequencies of artiodactyl remains in relation to 
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Table 4.16 Damage Data for Artiodaciyls by Site Section 

Western Mound Hopi Village Spanish Mission 
Damage Type NISP % NISP 9c NISP <7c 

Weathering: 
Slight 29 26.1 174 16.1 125 10.6 
Heavy 59 53.1 15 1.4 19 1.6 
White 14 12.6 1 

/ 0.6 0 0 

Breakage: 
Transverse 2 1.8 63 5.8 96 8.1 
Cone 0 0 8 0.7 8 0.7 
Longitudinal 0 0 15 1.4 21 1.8 
T ransverse/Longitudinal 0 0 I 0.09 0 0 

Burning: 
Charred 0 0 7 0.6 15 1.3 
Calcined 0 0 4 0.4 6 0.5 
Partial burned/calcined 0 0 0 0 3 0.2 
Partial bumed/unburned 21 18.9 7 0.6 6 0.5 

Butchering 2 1.8 149 13.8 272 23.1 

Gnawing: 
Rodent 0 0 25 2.3 38 3.2 
Carnivore 2 1.8 76 7.0 100 8.5 
Rodent/Carnivore 0 0 0 0 1 0.08 

Note: Percentages are based on bone damage NISP in relation to total artiodactyl NISP 
by site section. 
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total ariiodactyl NISP by site section. Although all aspects regarding bone damage were 

recorded, information regarding the intensity of each type of damage is not addressed 

unless it is prevalent in the assemblage or pertinent to another part. As previously 

indicated with the lagomorph and carnivore remains, the frequencies of weathered 

artiodactyl material are higher in the prehistoric Western Mound section than in the two 

historic sections of Awatovi. This implies that the zooarchaeological assemblage from this 

section of the site was subjected to a slower rate of burial than collections in the other site 

sections. Extensive weathering (white) damage noted in the Mound section is found 

mainly on antler fragments. 

Rodent gnawing had a minimal impact on ungulate bones in the three site sections, 

but carnivore gnawing was slightly more intense, especially in the historic sections. The 

puncture marks and tooth scrapes appear to have come from canids. probably domestic 

dogs that roamed freely around the site scavenging for food. This seems to contradict the 

ethnographic literature (Beaglehole 1936), which slates that dogs were never given wild 

ungulate bones to chew (Chapter 2). However, the gnawed elements were not added to 

the collection by these canids: rather, the disposed bones are a collection of human 

procured and processed ungulates. The treatment of ungulate remains by the Hopi 

included breakage, cut marks, and element sectioning practices, which indicates that the 

Awatovi inhabitants had complete access to all meat and marrow bearing ungulate bones, 

and that gnawing occurred after these pieces were discarded. 

The breakage patterns identified in Table 4.16 are known human-derived methods 

employed mainly for marrow extraction from particular bones, such as limb elements. 
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vertebrae, and mandibles. Transverse breaks are the most common followed by 

longitudinal splitting and then cone fracturing. Damage from these types of breaks occurs 

predominately on marrow filled long bones, such as femora, humeri, tibiae, and 

metapodials. However, longitudinal splitting is also commonly used on metapodials to 

create performs for bone awls. Percentages of artiodactyl breakage are higher in the 

historic sections than in the prehistoric section, and are slightly higher in the Spanish 

Mission than the Hopi Village because of the increased use of domestic ungulates for meat 

and marrow in this part of the site. 

It is interesting that according to the ethnographic literature (Beaglehole 1936:7-

8). the bones of deer, pronghom antelope, and bighorn sheep were never broken for 

marrow or tossed in middens, but were instead treated in a ritual fashion by marking them 

with ochre and placing them in special shrines near the Village. Yet. a deer first phalange 

representing 0.9 % of the Western Mound ungulates was transversely broken, and 2.1 % 

(n=23) of the human derived broken bones from the Village and 2.3 % (n=27) from the 

Mission complex were identified as indigenous large game. These elements were located 

in abandoned rooms filled with debris. This suggests several possibilities: (1) that modem 

ethnographers may not have observed the entire disposal process, or may have observed it 

inaccurately and are reporting what they think they saw, (2) that the recorders were denied 

access to view the process and are making judgments based on other procedures, (3) that 

the ritual aspects noted by ethnographers may be relatively recent Hopi practices and not 

ones that were observed 300 to 400 years ago, or (4) that these practices have changed 

over the years, possibly as a result of the abundance of domestic livestock. 
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The overall percentage of tire altered aniodactyl elements is not prevalent in the 

historic sections of Awatovi, but it is notable within the prehistoric section. The majority 

of the partially burned/partially unbumed material consists of bighorn sheep axial 

fragments (17.1 %). This implies possible differential burning during cooking. Burning 

damage is consistent over all represented ungulates in the Hopi Village, but in the Spanish 

Mission. 0.9 % of the charred and calcined material is from sheep/goat remains: pelvic 

and limb bones, a scapula, an astragalus, a mandible fragment, and a cervical vertebra. A 

tibia was burned on the proximal condyle indicating roasting. The other elements were 

completely burned or calcined suggesting that this was intentional perhaps for disposal or 

as a fuel source. Ethnographically, sheep bones were used as fuel sources for firing 

pottery and to heat piki stones (Stephen 1936:482). With the high percentages of wild 

and domestic ungulate elements in the two historic sections, it is surprising that such low 

percentages of the remains showed evidence of burning damage. This indicates that other 

means of food preparation, such as stewing or drying the meat, were also used. 

Three types of butchering marks were found on the ariiodactyl material from 

Awatovi - cuts, chops, scrapes, and combinations of these marks. Definitions are 

provided in Chapter 3. Sawn bone was not observed in the contact sections of the site and 

no mention is made in Spanish documents indicating that the friars brought such 

butchering tools with them to Awatovi. All artiodactyls were butchered in the same 

manner; no distinctions in butchering patterns between wild and domestic large mammals 

were observed. The percentage of artiodactyl butchering increased significantly from the 

prehistoric to the historic sections, and even between the historic sections. A probable 
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explanation for the higher frequency of butchering seen in the historic sections has to do 

with more skeletal portions of indigenous large game being transported, processed, and 

disposed at the village rather than being processed and left in the field. Additionally, 

because domestic artiodactyls were already located in the village, the butchering of these 

ungulates would have likely taken place on site or nearby. 

Butchered bone, such as limb elements displayed cut marks indicative of joint 

disarticulation at places where heavy muscle or ligament attachments needed to be 

severed. In these cases, some of the marks were precisely placed, whUe others were made 

in the general vicinity of the joint, anywhere from the articular surface to four centimeters 

up the shaft on any side of the bone. Cuts across the axis and parallel to bone shafts 

indicated a means of meat removal, panicularly from flesh bearing elements such as 

humeri, femora, and tibiae. Ribs were often separated from the vertebral column by 

cutting or chopping through the necks or articular heads. Repeated cuts were also found 

on the ventral (body) side of vertebrae in an effort to dismember parts of the backbone. 

Cut marks were located on a number of occipital condyles indicating that ungulate head 

were removed for additional processing. Shallow cuts found across cranial elements, 

mandibles, metapodials, podials, and phalanges appear to be indications of skinning. 

These marks were rare in the ungulate assemblages possibly indicating the ease and skill in 

which these animals were skinned. 

Chop or cleaver like marks were found on venebrae, scapulae, ribs, and pelvic 

bones in an effort to create smaller carcass portions that could be more easily processed or 

cooked. A number of vertebrae, for example, had been split down the middle or off to 
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one side. Scrape marks found on ungulate bones consisted of many thin cuts along the 

length of certain bones, namely scapula spines and ilium crests. These do not appear to be 

marks left from skinning, but rather from meat removal off flat bone surfaces. 

Combinations of cuts, chops, and/or scrapes were occasionally observed. The order of 

processing is not known, that is, whether disarticulation came first and then meat removal, 

or if ligaments and tendons were severed first and pulled back before dismemberment at 

the joints. What is known is that the carcasses were partitioned at convenient points into 

more manageable portions to be transported back to the village or to be processed on site. 

Artiodactyl usage became more prevalent over time (Table 4.15a and b). and 

ungulates are known to be important sources of protein, but how do they compare to 

lagomorphs as food items in the Hopi diet? To make that determination an artiodactyl -

lagomorph index is performed. This index has gone through various permutations since 

Bayham (1982) used it in his doctoral dissertation of Ventana Cave where it was the 

standardized ratio of the MNI (or NISP) of lagomorphs to artiodactyls. The index is now 

calculated as the NISP of artiodactyls (A) divided by the NISP of artiodactyls (A) plus the 

NISP of lagomorphs (L). stated simply as A/A+L (Szuter 1989, Szuter and Bayham 

1989). As with the lagomorph index, the family level (Leporidae) is excluded because of 

its ambiguous identifications. To determine the impact of domestic ungulates in the Hopi 

diet three ratios were calculated: one using all artiodactyls, one using only wild 

artiodactyls, and another using only domestic artiodactyls (Table 4.17). 

Information used for these comparisons was extracted from data in Tables 4.6, 

4.15a, and 4.15b. A difference in the ratios for the three artiodactyl groupings is noted 
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Table 4.17 Three Types of Artiodactyl/Artiodactyl + Lagomorph Ratios 
by Awatovi Site Section 

Ratio Western Mound Hopi Village Spanish Mission 

.VA+L 
111/111+508 

0.18 

1077/1077+510 
0.68 

1179/1179+544 
0.68 

WUd A/Wild A+L 
96/96+508 

0.16 

321/321+510 
0.39 

289/289+544 
0.35 

Domestic A/Domestic A+L 
419/419+510 

0.45 
588/588+544 

0.52 

Note: Artiodactyl-Lagomorph index is the NISP of artiodactyls divided by the NISP of 
artiodactyls plus the NISP of lagomorphs within each site section. Wild A stands for Wild 
Artiodaciyi and Domestic A stands for Domestic Artiodactyl. 

between the prehistoric Mound, and the historic Village and Mission. Lagomorph remains 

are more abundant than aniodactyl bones in the prehistoric Western Mound whether all 

artiodactyls or only wild ungulate material is compared. This implies that the prehistoric 

Awatovi inhabitants were procuring and consuming more lagomorphs than artiodactyls. 

In both historic sections, the ratio of all artiodactyls to lagomorphs is the same. This 

indicates that taken as a group, all wild, domestic, and unidentified ungulates provided a 

greater proportion of the faunal remains than lagomorphs in the historic Awatovi 

assemblage, and that the combined artiodactyls contributed most of the meal protein in the 

Hopi diet. 

When wild artiodactyls are compared to lagomorphs the ratios again indicate an 

increase in large game usage between the pre-contact and contact sections of the site; 

however, leporid remains continue to account for the largest percentage of indigenous 
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animal bones in each of the site sections. No significani difference was noted in the ratios 

of wild artiodactyls to lagomorphs between the historic sections. When the ratios of 

domestic ungulates to lagomorphs in the Village and Spanish Mission are calculated some 

dil'ferences are noted. In the Hopi Village, the ratio of domesticates to leporids reveals 

that a greater frequency of introduced ungulates are utilized than that observed of wild 

artiodactyls, but the frequency of lagomorph remains is still higher. When the comparison 

is made between domesticates and lagomorphs within the Spanish Mission section, the 

opposite is noted. The frequency of Old World artiodactyls becomes greater than that of 

lagomorphs. However, the frequency of large wild game remains continues to be lower 

than that noted for lagomorphs. Although wild and domestic ungulates provided more in 

the way of meat protein to the local inhabitants, lagomorphs continued to be hunted as 

evident by the large percentage of remains in the pre-contact and post-contact sections of 

Awatovi. These ratios corroborate the NISP percentage data found in Appendix B. 

Summary: Hopi reliance on artiodactyls for subsistence increases substantially 

from the prehistoric to the historic sections of Awatovi due to indigenous large game 

hunting and domestic ungulate utilization. The increase in wild artiodactyls may be 

attributed to less regional competition between villages in the historic period so that more 

wild game was available, or that individuals traveled farther to hunt large game. Between 

the historic proveniences the procurement of wild artiodactyls remains constant, while the 

percentage of introduced artiodactyl usage increases almost 10 % from the Village to the 

Mission (Table 4.15b). This indicates that domesticates became an integral source of food 

to the Hopi in the historic period, but that wild ungulates were still procured in order to 
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ensure adequate supplies of meat protein in the diet. 

The bone damage displayed on the artiodactyl remains from Awatovi consists 

mainly of human caused modifications. The environmental damage was minimal. 

Weathering percentages were higher in the Western Mound section of the site because of 

the slower rate of burial. Percentages of rodent gnawing were extremely low on-these 

remains, while carnivore chewing was slightly more intense. 

Breakage patterns identify the types of fracturing methods employed strictly by 

humans in order to extract marrow. These patterns are observed on both native and 

domestic ungulate remains, which imply that indigenous artiodactyl bone was used for 

food as well as for ritual paraphernalia. Burning damage was not prevalent in the Awatovi 

assemblage. The high percentage of partially burned/partially unbumed material from the 

Western Mound may be from differential burning caused by cooking. In the Hopi Village, 

percentages of thermally altered bone are quite small. Most of the charred and calcined 

material found in the Spanish Mission is from sheep/goat remains. These elements may 

have been used as a fire source for heating piki stones or firing pottery. Higher 

percentages of domestic artiodactyl material from the Village and Mission were butchered. 

Evidence for butchering ungulate bones varies from a few cut marks to hack marks for 

disarticulating joints. For example, the bodies of several vertebrae had been scored on the 

underside during dismembering and many of the long bones were cut parallel to and across 

the shaft during the process of defleshing. Scrape marks are observed on the flat surfaces 

of scapulae and pelvic bones in an effort at meat removal. There are no marks indicative 

of cutting or sawing by metal tools. 
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The ariiodactyl-lagomorph index (Table 4.17) indicates that artiodactyls, in 

general, provide the greatest proportion of nourishment in the Hopi diet followed by 

lagomorphs. However, when the ariiodactyl category is divided into wild and domestic 

ungulate groups, and then compared to lagomorphs, some differences in the ratios become 

apparent. The frequency of large wild game elements increases from the prehistoric lo the 

historic and then remains steady throughout the historic period. However, the frequencies 

of lagomorph remains continue to be higher. The frequencies of domestic ungulate 

elements are greater than the frequencies of wild artiodactyls in both historic sections of 

Awatovi, but when domestic artiodactyls are compared to lagomorphs in the Village, the 

ratio indicates that the frequency of leporid remains continued to be higher. The 

introduced ungulate-lagomorph ratio in the Mission indicates the reverse. The frequency 

of domestic artiodactyl remains is greater than the frequency of leporid remains. Although 

both wild and domestic artiodactyls provided substantial portions of meat during the 

historic period at Awatovi, lagomorphs continued to be hunted as sources of food and 

other needs. The next section of this chapter addresses the factors that influenced Hopi 

large animal food choices and how these preferences changed over time. To make this 

determination ungulate selection patterns from the three site sections are examined. 

Ungulate Selection Patterns 

Unfortunately, little can be said regarding actual artiodactyl use during the 

prehistoric period at Awatovi except that the paucity and low percentage of wild 

artiodactyl remains from the Western Mound may be attributed to a number of factors. 

There is the possibility of a sampling problem in the faunal recovery from this section of 
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the site. It may be that most of the large game elemems that were brought back to the 

Mound were deposited in middens near the pueblo and not in abandoned rooms after 

processing. When Awatovi was first settled around A.D. 1100-1150, there would not 

have been any rooms abandoned in which to throw the refuse, so the trash would have had 

to been disposed elsewhere. Peabody Museum reconnaissance around the base of the 

mesa determined that garbage was not dumped over the side of the cliffs (Brew 

1949b:52). While it is possible that test trenches excavated by the Peabody Museum in 

the vicinity of the Western Mound unearthed refuse associated with this section, it is also 

possible that the trash areas affiliated with the prehistoric pueblo have never been 

discovered. Material from the test trenches was not analyzed for this study because of the 

lack of temporal control. Other possible explanations for the lack of artiodactyl remains in 

the Mound section may have to do with indigenous large game not being hunted on a 

large scale basis for whatever reason, or that local populations of wild ungulates were 

scarce due to competition from other villages on Antelope Mesa. 

However, in the historic period as observed in both the Hopi Village and Spanish 

Mission sections of Awatovi, there is an increase in the percentage of wild artiodactyl 

remains from that seen in the prehistoric Western Mound (Table 4.15b). From the 

prehistoric to the historic period, while other villages on Antelope Mesa were abandoned, 

the population at Awatovi expanded from about 1000 Hopi living at the site (Ellis 

1974:236) to approximately 3000 (Adams 1981:324). Expansion of agricultural yields 

was one means by which to feed the masses (Dean et al 1985), as well as the continued 

procurement of lagomorphs. It is possible that the regional decline in human population 
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lead to less competition for wild artiodactyls, thus allowing for more availability of these 

animals historically. It is also possible that the larger size of Awatovi enabled more 

individuals to travel greater distances to locate additional productive hunting areas (Speth 

and Scott 1989:78). Hunting trips would have had to be scheduled around the growing 

season, such as after the planting and cultivation of crops in the spring, and before the end 

of the harvest in mid-fall (Beaglehole 1937:25). Additional hunting could take place in 

midwinter. 

Although the missionaries may have traded or rewarded some Hopi with sheep or 

goats (see Chapter 2) there is no evidence of reciprocity in the archaeological record. 

Therefore, it is possible that the Hopi hunted large game because the introduced domestic 

animals may not have initially been available to them. It was not until the end of the 

missionization period that the domestic herds became available to the Hopi. but even then 

indigenous large game continued to be hunted. It is possible that a segment of the 

Awatovi Hopi population, that is the Christianized converts, may have had difterential 

access to domestic animal resources and initially restricted their usage to extended family 

or clan members (LaMotta 1994), though there is no supporting archaeological evidence. 

In such a case, individuals denied or given limited access to Old World artiodactyls would 

have had to find additional food sources, namely wild ungulates. Hence, a probable basis 

for the continuance of large wild game hunting was to provide adequate sources of animal 

protein (Speth and Scott 1989:78). which were important to the Hopi diet. This is evident 

in Table 4.15b, which indicates that the overall percentage of indigenous game utilization 

remained relatively constant throughout the historic period at Awatovi. Hence, wild 
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artiodactyls were hunted out of necessity for whatever reason. 

Following the expulsion of the missionaries all species of introduced domesticates 

were available for Hopi consumption. However, care had to be taken to maintain these 

herds because no replacements would be forthcoming from the Spanish supply lines in the 

wake of the revolt. The only means of replenishment available then was the birth of new 

animals. 

In the historic sections the percentages of the remains of the most prominent 

domesticates, sheep and goats, were greater than the percentages of either black-tailed 

jackrabbit or cottontail elements in the Village and the Mission sections. The same is true 

when the sheep/goat percentages are compared to the percentages of bones of pronghom 

antelope, the most important native ungulate in the Awatovi assemblage (Table 4.15a). 

This suggests that domestic sheep/goat provided substantial supplies of fresh meat to the 

Hopi during historic times. However, when animal taxa are grouped together, as in Table 

4.15b and Appendix B. a different pattern emerges. 

As a group, domestic ungulates still account for the highest percentage of 

artiodactyl remains observed in the historic sections. In the Hopi Village, even as wild and 

domestic artiodactyls increase steadily in relative importance and small mammals such as 

lagomorphs decline (Speth and Scott 1989), the lagomorph percentage indicates that these 

small animals were still procured as important Hopi sources of food. In the Spanish 

Mission the percentage of introduced artiodactyls barely surpass lagomorphs. This implies 

that although domestic ungulates became a prominent supplier of meat protein in the Hopi 

diet, the procurement of other animals, namely lagomorphs and large wild game, were still 
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needed lo help sustain the food stores of the population. 

To further study the fact that Spanish domesticates had an important impact on 

Hopi subsistence strategies during the historic occupation of Awatovi multiple lines of 

evidence, such as skeletal representation and additional marrow processing factors are 

introduced. These factors identify the contributions made by domestic animals as Hopi 

food provisions. 

Ungulate Skeletal Representation 

The Awatovi Hopi had access to two types of artiodactyl sources - local wild 

game and introduced domesticates. The ethnographic literature, as described in Chapter 

2. indicates that particular skeletal portions of native ungulate species were expected to be 

transported back to the pueblo for processing and for ritual purposes. Other portions 

were identified as being left in the field. Carcass segments carried home reflect Hopi food 

choices, transport and processing habits, and the availability of resources. After Spanish 

contact, domestic ungulates were available as food sources. Because hunting was not a 

necessary requirement in order to procure these animals, the entire carcass could be 

utilized for nourishment and other purposes as needed. Therefore, differences in ungulate 

skeletal representation should be observed between the remains of wild and domestic 

artiodactyls. 

To determine which skeletal segments of both wild and domestic artiodactyls were 

preferred or utilized at the site, the ungulate faunal material was analyzed using minimum 

number of elements (MNE) based on bone material. By using MNE, it is possible to 

reconstruct the minimum number of complete elements from a site based on bone 
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fragments. This is accomplished by identifying distinct characteristics or features that are 

particular to certain bones, which in turn, identifies which bones the fragments represent. 

The criteria for determining MNE are defined in Chapter 3, but suffice it to say. MNE is 

derived from the most common feature of each bone and is the combination of lefts and 

rights for bones that are naturally paired. 

Modeled after Stiner (1994:240-242), raw MNE counts for each ungulate skeletal 

element are collapsed into nine anatomical regions (Appendix D). The regions are (1) 

horn/antler, (2) head, (3) neck. (4) axial - backbone, ribs, and pelvic area. (5) upper front 

limbs. (6) lower front limbs, (7) upper hind limbs - femur, (8) lower hind limbs, and (9) 

feet. The MNE counts for each of the anatomical regions are standardized using the 

e.xpected values listed in Table 4.18. To study the differences in large mammal skeletal 

completeness, the raw data from Appendix D were condensed into unknown artiodactyl, 

wild artiodactyl, and domestic artiodactyl categories. This was done because the 

quantities and percentages of specific animal species from the three site sections were too 

few to calculate individually. The few bones identified as horse/cow are excluded from 

these groupings because of their ambiguity. Table 4.19 lists the standardized anatomical 

data for the ungulate groups from the three Awatovi sections, and Figures 4.4 to 4.8 offer 

visual representation of these data. The values represented are based on combined 

standardized MNE counts measured against the expectations for aniodactyls. In Figure 

4.4 the unidentified artiodactyl category is added to the wild artiodactyl category in the 

Western Mound because only wild game was available to the Hopi at that time. Figures 

are not provided for the unidentified artiodactyl categories from the Hopi Village or 
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Table 4.18 Expected MNE Values by Skeletal Element and by Body Portion for Artiodactyls 

By Skeletal Element By Body Portion 

Artiodactyls Artiodactyls 

Horn/Antler 2 Horn 2 

1/2 Mandible 2 Head 4 
1/2 Skull 2 

Atlas I Neck 7 
.Axis 1 
Cervical vertebra 5 

Thoracic venebra 13 Axial 49 
Lumbar vertebra 7 
SacTal vertebra 1 
Innominate 2 
Rib 26 

Scapula 2 Upper Front 4 
Humerus 2 

Radius 2 Lower Front 6 
Ulna 2 
Metacarpal 2 

Femur 2 Upper Hind 2 

Tibia 2 Lower Hind 8 
Calcaneum 2 
Astragalus 2 
Metatarsal 2 

Phalanx I 8 Feet 24 
Phalanx II 8 
Phalanx III 8 

tMNE 106 tMNE 106 

(After Stiner 1994:244) 
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Table 4.19 Standardized Anatomical Data for Aniodaciyls by Site Section 

Anatomical Regions 

.\ntler Upper Lower Upper Lower 
Taxon NISP tMNE or horn Head Neck .\xial Front Front Hind Hind Feet 

Western Mound: 
Unidentified 
.^tiodactyls 15 8 0 0 0 0.12 0 0.17 0 0.12 0 

Combined Wild 
•Artiodactyls % 17 0.50 0.25 0.71 0.12 0.25 0.17 0 0 0.08 

Combined 
Domestic 
.Artiodactvls 

Hnpi Village: 
Unidentified 
.\rtiodactyls 337 117 0 1.25 0.86 1.65 1.00 0.17 2.00 1.62 0.12 

Combined Wild 
.•SLTtiodactyls 321 210 1.50 2.75 2.00 1.22 3.75 3.67 7.50 5.00 1.25 

Combined 
Domestic 
.Artiodactvls 418 224 0.50 7.00 3.71 0.77 5.00 4.83 4.50 5.12 1.33 

Spanish Mission: 
Unidentified 
.•\rtiodactyls 302 69 0 1.00 0.57 0.65 1.00 0.83 2.50 1.50 0.12 

Combined Wild 
.•iirtiodactyls 289 193 0 3.75 1.43 1.02 5.00 3.83 7.00 4.62 1.00 

Combined 
Domestic 
.^tiodactyts 588 305 0 9.00 4.86 1.55 9.00 5.17 12.50 4.87 1.17 

Note: NISP refers to the number of identified specimens taken from Appendix B; tMNE refers to total 
MNE (nonstandardized count) for the designated provenience and large animal group. Values shown for 
each anatomical region are based on combined raw MNE totals divided by the expected value for the same 
region (Table 4.18 right side). 



Figure 4.4 Anutomicul Rcprcscnlalion for Wild Ungulates within the Western Mound 



Figure 4.5 Analomicul Represcnlalion for Wild Ungulates within the Hopi Village 
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Figure 4.6 Anulomicul Rcprcsenlalion lor Wild Ungulates within the Spanish Missi()n+ 



Figure 4.7 Analomical Reprcscnialion for Domcslic Ungulales wiihiii ihc Hopi Village 



Figure 4.8 Anutomicul Representation lor Domestic Unguiutes witliin the Spanish Mission 
oc 
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Spanish Mission because of the ambiguity as to the identification of the remains. 

A number of distinct patterns of body part representation are apparent in the 

ungulate fauna that was available to the Hopi at Awatovi (Table 4.19). Although there Ls 

a paucity of ungulate remains in the prehistoric Western Mound section anatomical 

portions of wild aruodactyls are even, meaning that body part representation is relatively 

complete (Figure 4.4). This indicates that the Hopi were transporting segments of all 

body parts back, to the site for processing. It is possible that much of the large anmiaJ 

faunal material was disposed elsewhere, or that large game was not generally exploited 

during this time of occupation. Instead, small game was preferred. 

In the historic Hopi Village and Spanish Mission sections a different pattern of 

wild artiodactyl representation is observed (Table 4.19). Skeletal body parts are biased 

somewhat to limbs (Figures 4.5 and 4.6). The most prominent skeletal region of wild 

game identified in the historic sections is the upper hind (femur) segment. Other 

anatomical regions associated with limb elements are also well represented. These 

segments provide limb elements that are associated not only with the greatest quantities of 

meat, but also with the richest and most easily rendered fats (marrow). 

Ethnographic sources suggest that not all crania of wild ungulates were returned to 

the site for processing, and those that were transported were placed in shrines near the 

village (Beaglehole 1936; Nequatewa 1946). Archaeological evidence only partially 

corroborates this information. The head values in Table 4.19 indicate that not all cranial 

elements were deposited in ritual places. Some of the skulls are fragmented, which 

suggests that native artiodactyls were processed not only for their meat, but also for their 
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bruins and structural fats. 

The skeletal portions less plentiful include the neck, the backbone, and the feet 

segments. The low values associated with these segments suggest that the Hopi did not 

routinely transport these items. Another possibility for the low values is that these 

elements are highly vulnerable to destruction, which would impact their recoverabiUty in 

the archaeological assemblage. Although foot elements contain small amounts of marrow 

that can be processed for nourishment, it is likely that these elements arrived at the site 

while still adhered to more prominent food-bearing elements and then were disarticulated 

from the lower hmb regions. "Spinal elements require greater processing effort than most 

other body parts as a rule, so that their attractiveness ... varies with the abundance of 

alternative sources" (Stiner 1994:228). Although it is possible that the neck and axial 

regions of indigenous large game were not commonly returned to the site for subsistence 

utilization, it is equally possible that these elements were destroyed in situ making 

identifications difficult. Thin, flat bones such as neck and axial elements are more 

vulnerable to destruction. 

The representation of domestic ungulate anatomical regions is generally more even 

than that seen for indigenous artiodactyls simply because the transporting of parts is 

unnecessary; the animals are already present at the site (Table 4.19). In both historic 

sections, body part representation is nearly even or complete, with a few exceptions 

(Figures 4.7 and 4.8). High head values indicate that this portion was commonly sought 

for nutritional purposes in the form of brains, fat deposits, and meat. The low values of 

neck elements possibly imply a higher incidence of destruction. The extremely low values 
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associated with the domestic axial region suggest two possibilities. First, that these 

elements were vulnerable to in situ destruction, and second, the elements were less easily 

identilled to species, rather than a lack, of time or desire on the part of the Hopi to process 

the region for nutritional needs. The later explanation is supported by the high value of 

d.xial remains for unidentified ungulates observed in the Hopi VUlage (Table 4.19). 

The high values associated with the limb segments from both historic sections 

indicate that these portions were easily identified, and that they were routinely acquired 

for meat and presumably for marrow processing (Table 4.19). One difference that stands 

out between the Village and the Mission is the values of the domestic ungulate upper hind 

(femur) segment. In the Mission this portion has the highest value of all the limb segments 

represented. In the Village it has the lowest. A possible explanation that accounts for this 

discrepancy is that the Village femora were extremely modified by way of breakage and 

butchering, to the point that identification even to artiodactyl was not possible. 

Ethnographic sources and archaeological evidence from Awatovi. such as that 

discussed above, have shown that wild ungulate elements were transported to the pueblo 

for meat and marrow processing, but what of the domestic artiodactyls? The high values 

associated with the anatomical regions of domestic ungulates (Table 4.19) indicate that the 

body parts of these animals were well represented at the site. The next question is 

whether the remains of these ungulates are the byproduct of a single butchering episode 

that took place during the Pueblo Revolt or whether they are the accumulation of twenty 

years worth of usage. The following section addresses this issue. 
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Marrow Processing 

During the course of this study the possibility arose that the domestic animals 

associated with the Awatovi Spanish Mission were slaughtered during the Pueblo Revolt 

of 1680 and not used as food resources over the next twenty years. However, the 

archaeological evidence does not support this possibility for a number of reasons. The 

fu-st is that the remains of domesticates were found in Mission rooms associate with 

Church functions such as the sanctuary of Church 2 and various sacristies (Brew 1949b ). 

and in Hopi room additions that were built abutting the Mission. The great depths within 

these rooms indicate that domestic animals were utilized for an e.xtended period of time 

after the uprising. 

Next, deep piles of sheep dung were discovered covering many areas of the 

mission complex, including the churchyard, nave of Church 2, friary yard, and several 

rooms added on to Church 2 by the Hopi. Because of the location and depth of these 

piles, twenty to fifty centimeters in some places (Brew 1949b:59. 87), the accumulation 

could only have been caused by numerous animals some time after the revolt. 

Perhaps the most compelling argument against a single butchering event of 

introduced domesticates at the Mission is that many of the bones identified were broken. 

Earlier in this chapter the known human derived breakage patterns were explored; 

however, most of the domestic animal bone in the historic Mission section were broken by 

methods other than transverse, cone, or longitudinal fracturing (see Chapter 3). Carnivore 

gnawing cannot account for the remainder of the fragmented ungulate bones, as less than 

10 % of the artiodactyl material from the Mission complex was modified in this manner 
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(Table 4.16). It is equally unlikely that trampling was the cause of breakage since the 

domestic ungulate material was not left Ijing about the site, and fresh breaks caused by 

excavational techniques were not included in the breakage counts. 

To determine whether the Hopi were processing domestic ungulate elements 

known to contain marrow or other fat deposits, certain bones from the Spanish Mission 

were examined for breakage (Table 4.20a). The domestic artiodactyl remains from the 

Hopi VUlage were excluded from this exercise because the bone accumulations could not 

be identified with certainty as dating to before and/or after the uprising. 

Almost 33 % (n=194 of 588) of the domestic animal bones from the Spanish 

Mission had been purposefully processed for marrow or other resources. By way of 

comparison. 37.7 % (n=l 10 of 289) of the wild artiodactyl material from the Mission 

seems to have been processed for marrow (Table 4.20b). The comparison suggests that 

there was no significant difference between the percentage of wild and domestic 

artiodactyl remains processed for marrow. Only 4.5 % (n=5 of 111) of the wild 

artiodactyls from the Western Mound appear to have been processed for marrow. 

The highest percentage of domestic fractured limb elements is marrow rich humeri, 

femora, and tibiae. These body parts are more likely processed, not only because they 

contain the richest and most easily procured fat sources, but also because these elements 

are associated with high proportions of muscle mass. Domestic animal radii, metacarpals, 

and metatarsals are also broken for marrow in the Mission assemblage, but to a much 

lesser degree. Phalanges are rarely opened, although small percentages are noted among 

the goat and sheep/goat categories. If broken these bones display splits at various angles, 
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Element 

Table 4.20a Spaniih Mission Domesticates: 
Percentages of Elements Broken During Marrow Processing 

Pig Sheep 
% 

Goal 
% 

Sheep/Goat 
% 

Cow 
% 

Equid 
C7, 

Crania 

Mandible 

Humerus 

Radius 

Metacarpal 

Femur 

Tibia 

Metatarsal 

Phalanx 

0.3 

0.2 

2.2 

0.2 

0.2 

0.3 

0.2 

0.7 

0.3 

0.2 

0.2 

0.3 

0.2 

0.3 

4.1 

3.2 

4.2 

2.5 

1.0 

4.6 

3.7 

2.0 

0.7 

0.2 

0.2 

0.2 

0.2 

0.2 

Note: Percentages are based on NISP of bones broken for marrow and fats relative to 
total domestic artiodactyl bone NISP for Spanish Mission. 
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Table 4.20b Spanish Mission Wild Artiodactyls: 
Percentages of Elements Broken During Marrow Processing 

Deer Mule Deer Pronghom Bighorn Sheep 
Element % % % It 

Crania — 2.8 4.8 0.3 

Mandible — 1.4 0.7 - -

Humerus - - 0.3 3.5 0.3 

Radius - 1.0 2.1 0.7 

Metacarpal — 0.7 1.7 0.3 

Femur 0.3 2.8 4.5 — 

Tibia — 1.0 3.8 0.3 

Metatarsal — 1.7 1.4 - -

Phalanx 0.3 0.3 0.7 _ 

Note; Percentages are based on NISP of bones broken for marrow and fats relative to 
total wild artiodactyl bone NISP for Spanish Mission. 
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but have clean edges. Peripheral elements, such as raetapodials and phalanges generally 

become more important when food resources are scarce (Speth I987:2U: Stiner 1994:226-

227). These elements contain marrow, but are normally associated with less soft tissue 

muss. 

Mandibles appear to have been routinely opened in a systematic fashion. 

The domestic ungulate marrow cavities are sometimes breached by splitting the horizontal 

ramus away from the tooth row and then longitudinally breaking the tooth row into 

segments. Other times, the mandible is broken into anterior, midline, or posterior portions 

by splitting through the tooth row. In all cases, the breaks are clean and relatively straight, 

which result in rectangular shaped segments. 

High percentages of fractured cranial remains indicate that brains were removed 

for food or hide tanning (Table 4.20a). Neurological tissues are structural fats that cannot 

be depleted: they are stable resources whether the animal is healthy or starved (Stiner 

1994:228). Because carcass transporting was not a limiting factor of domestic ungulates, 

heads were usually processed despite the great effort and time involved. Brain removal 

was accomplished by a number of ways. Some sheep/goat crania were broken in half with 

the anterior portion missing. The posterior half containing the brains would be somewhat 

intact. Other times the occipital region was removed. All that remained of other skulls 

were distinct fragments of cranial pieces, such as the parietals, frontals, or temporals as il" 

the craniums had been smashed apart. At least one sheep/goat skull had a hole punched 

into it without damaging the rest of the braincase. Olsen (1978:33) documented that 

numerous sheep and goats had their crania broken for the removal of brains. 
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The data indicate that introduced domestic animals associated with the Spanish 

Mission were not slaughtered in a single event during the Pueblo Revolt. Instead, 

percentages of the domestic animal elements were processed for marrow and other fat 

sources, a time consuming activity that took place over the next twenty years. The 

marrow and brain resources supplemented the meat supplies garnered from these 

ungulates. Brains were also used to tan hides. The most common elements breached 

were those containing the richest sources of marrow, while peripheral elements were less 

Likely broken. 

Summary: Artiodactyls account for the largest percentage of faunal remains in the 

entire Awatovi assemblage, and domestic artiodactyls account for the greatest portion of 

this percentage. Percentages of human derived bone damage increased from the 

prehistoric to the historic period because of a rise in food resource availability and an 

increase in carcass portion processing on site or nearby. This is partly due to the greater 

procurement of mdigenous large game and partly to the introduction of domestic animals. 

The artiodactyl-lagomorph index confirms that introduced domestic ungulates provide a 

significant portion of the large animal resources in the Hopi diet. Evidence detailing the 

importance of domestic artiodactyls to Hopi subsistence strategies can be found in 

ungulate selection patterns, skeletal representation, and marrow processing. 

A number of possibilities may account for the low percentage of ungulate remains 

at the Western Mound. For example, the paucity of indigenous aniodactyl elements may 

be attributed to a sampling problem based on where the Peabody Museum excavated. Or 

there may not have been a need to procure large game if the percentages of small sized 
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mammals, namely lagomorphs and rodents, were sufficient to fulfill the subsistence needs 

of the Awatovi population at that time. However, a more likely possibility for the absence 

of local ungulates in the prehistoric Mound section is that they were scarce due to 

competition and overhunting by other regional villages. For whatever reason, the Awatovi 

inhabitants were not pursuing large wild game at this time. 

Possible e.xplanations vary for the rise in wild artiodactyl utilization from the 

prehistoric to the historic period at Awatovi. The regional decline of human populations 

and the subsequent abandonment of local villages on Antelope Mesa may have lead to less 

competition and more availability of indigenous ungulates in the area. Because the 

population of Awatovi increased during the contact period, it is probable that a greater 

number of hunters were available to travel farther in order to seek indigenous game herds. 

The procurement of large native game was a way to ensure adequate animal protein 

sources. Even after domestic artiodactyls are introduced at Awatovi the Hopi still 

continue to procure wild ungulates, likely because initial availability of domesticates was 

curtailed until after the expulsion of the friars. Although there is no archaeological 

evidence to support this explanation, it is possible that in the wake of the Pueblo Revolt, 

difterential access of Old World species was controlled by Hopi converts. Residents that 

were not Christianized would have likely continued to procure local ungulates out of 

necessity for food and other needs. 

Once the missionaries were expelled from Awatovi the only means available for 

maintaining the domestic herds was the birth of new individuals. Based on the 

percentages of introduced artiodactyls in the Hopi Village and Spanish Mission it appears 
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chat these animals were well maintained. This point is supported by the body pun 

representation and marrow processing data discussed later in the chapter. On an 

individual basis, the percentages of sheep/goat are more prominent than the percentages ot" 

either leporid genus or the percentages of pronghom antelope, the most hunted indigenous 

species in the historic assemblages. However, when animal taxa are combined a new 

pattern becomes apparent. Domestic ungulates still account for the highest percentages of 

all artiodactyl material, and artiodactyls were the main suppliers of meat in the historic 

period, but in the Hopi Village, the percentage of lagomorph remains indicate that they 

were the most common mammalian species recovered. An opposite pattern is noted in the 

Spanish Mission where the percentage of introduced artiodactyl remains is greater than 

that of lagomorphs or wild ungulates. This indicates that although domestic ungulates 

became a viable source of food to the Hopi, lagomorphs and indigenous game were still 

procured to maintain a constant supply of animal resources. 

Differences in the evenness or completeness of body part representations are 

observed between the wild and domestic ungulates in the historic sections of Awatovi. 

Portions of wild game that were transported to the pueblo reflect Hopi food choices, 

processing habits, and the availability of resources. All parts of domestic ungulate 

carcasses were supplied at the site without need for hunting. 

Although the values were low, the wild ungulate body parts observed in the 

Western Mound section indicated that representation was even. In the historic sections, 

there was a bias toward limb elements, particularly ±e upper hind (femur) segment. These 

segments represent the highest meat-bearing portions of a carcass, as well as contain the 
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richest marrow. The archaeological evidence does not always corroborate ethnographic 

information regarding native ungulate crania and long bones. 

Domestic artiodactyl skeletal representations were generaUy even with the 

e.Kception of axial parts, which are prone to in situ destruction. Heads and femurs are 

considerable, e.xcept in the Hopi Village where the value of the femur segment is actually 

lower than the values for some of the other limb bones. This may be due to excessive 

fracturing. The high values for the heads and limb elements indicate that these domestic 

animal portions were routinely utilized for meat, marrow, and structural fats. 

The Awatovi archaeological evidence does not support the possibility that Spanish 

domestic ungulates were slaughtered in a single episode during the Pueblo Revolt. The 

remains from the Mission complex prove that introduced artiodactyls were utilized for 

meat, marrow, and fats after the revolt. Marrow processing and brain removal are evident 

based on the percentages of fractured long bones and broken crania remains. Major limb 

elements such as the femur, the humerus, and the tibia are routinely broken. Peripheral 

elements such as the metapodials are also broken, but not to the same extent. Phalanges 

are rarely opened. Mandibles are fractured in a systematic fashion. Other possibilities that 

may account for the breakage, such as carnivore gnawing or trampling are not supported. 

These processing activities strongly indicate that domestic ungulates were used for a 

variety of food sources over time. By comparison, there was no significant difference in 

the percentages of wild and domestic artiodactyls processed for marrow from the Mission. 

Perissodactyls 

The low percentages of perissodactyl material found in the historic Hopi Village 
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and Spanish Mission indicate that unlike sheep and goats, burros and horses were not 

plentilul at Awatovi (Table 4.21). This does not come as a surprise given that the 

religious personnel living at the mission were allotted only one animal per person for 

transportation, and they retained these animals upon reassignment. The discovery of horse 

remains at the site is quite interesting because this animal was considered lo be a lu.\ur\' 

item and very expensive to acquire (Hodges et al. 1945; Scholes 1930a). 

Considering the paucity of perissodactyl remains, the percentages of human 

derived bone damage appear to be substantial (Table 4.22). A proximal unidentified equid 

rib and a first phalanx of a horse both from the Hopi Village were broken in a manner 

consistent with marrow processing. This may not have been considered cost effective 

given the greater percentages of domestic artiodactyls present from which to harvest 

marrow. Within the Hopi Village, both incidences of butchering were the result of 

disarticulation practices. The same rib mentioned above was scored three times at the 

proximal end in an effort to chop through it. Another horse first phalanx had three cuts 

across the anterior side of the shaft near the proximal end. In each instance the elements 

were being separated from other bones in an effort to create manageable portions. 

The three bones identified as butchered from the Spanish Mission include a 

proximal rib and distal radius from an unidentified equid and another horse first phalanx. 

Again it appears that these marks were made during skeletal dismemberment. The rib had 

been cut across the shaft at the proximal end, the radius was incised across the shaft above 

the distal epiphysis on the posterior side, and the phalanx was sliced quite deeply across 

the proximal edge of the bone in order to remove it fi"om the rest of the leg. 
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Table 4.21 NISP and Percentage of Perissodactyls by Site Section 

Western Mound Hopi Village Spanish Mission 
(Prehistoric) (Historic) (Historic) 

Taxa NISP % NISP % NISP 

Unidentified equid 0 0 2 0.1 8 0.4 

Domestic horse 0 0 4 0.2 2 0.09 

Domestic horse or cow 0 0 0 0 5 0.2 

Total: 0 0 6 0.3 15 0.7 

Note: Percentages are based on NISP of bones from each taxa in relation to the total 
NISP for each site section. 
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Table 4.22 Damage Data for Perissodaciyls by Site Section 

Western Mound Hopi Village Spanish Mission 
Damage Type NISP % NISP % NISP 

Weathering: 
Slight 0 0 1 16.7 0 u 

Heavy 0 0 I 16.7 0 t) 

Breakage: 
Transverse 0 0 2 33.3 0 t) 

Cone 0 0 0 0 0 u 

Longitudinal 0 0 0 0 0 0 

Burning: 
Charred 0 0 0 0 0 0 
Calcined 0 0 0 0 0 0 
Partial bumed/unbumed 0 0 0 0 0 0 

Butchering 0 0 2 33.3 J 20.0 

Gnawing; 
Rodent 0 0 0 0 0 0 
Carnivore 0 0 0 0 1 6.7 

Note: Percentages are based on bone damage NISP in relation to total perissodactyl NISP 
by site section. 
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The location of the butchering marks suggests that the ribs, phalanges, and radius 

were scored in order to remove them from the rest of the carcass since the marks were not 

associated with flesh removal or skinning. Because these are not meat bearing elements it 

is probable that they were removed so that more substantial portions could be accessed. 

Summary: Low percentages of perissodactyls indicate that these animals were not 

common at Awatovi. Bone damage percentages appear to be considerable, but this may 

be a factor of sample size. Two elements from the village collection were broken 

transversely in an attempt to get at marrow. Although other elements were present in the 

coUection from which marrow could be taken, these bones were not breached. There 

probably was no need considering the large percentage of easily obtainable marrow from 

ungulate elements. A total of five elements had been butchered in an effort to remove 

them from the remainder of the carcass. None of the equid material was burned. 

.\watovi*Homorovi Animal Resources Comparison 

The Homolovi Ruins State Park is located next to the Little Colorado River, just 

on the outskirts of Winslow. Arizona. The park has been the focus of seasonal 

excavations conducted by the Homol'ovi Research Program of the Arizona State 

Museum. These pueblos were chosen for comparison to the prehistoric section of 

Awatovi for a number of reasons. First, few Hopi sites have been as extensively 

excavated or documented; second, the ruins are contemporary (A.D. 1260-1400) to the 

earliest occupation at Awatovi (A.D. 1100-1450) represented at the Western Mound; and 

third, Homol'ovi provides an abundant quantity of faunal material that has been collected 
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through 1/4 inch and tiner screening processes. Through this comparison with HomoTovi. 

small animal sampling problems related to the lack of screening at the prehistoric section 

of Avvatovi can be identified. However, it appears that general similarities between 

prehistoric Awatovi and Homorovi exist in the types and the percentages of indigenous 

animals utilized for subsistence. 

Immigrants arriving from the north (Hopi Mesas) and east (Silver Creek drainage) 

established the different Homol'ovi pueblos at the end of the 13'*' and the beginning of the 

14"* century. Their arrival marked the beginning of aggregation at Homol'ovi. One of the 

causes often cited for aggregation is the change in the environmental conditions of the 

region (Dean et al. 1985; Euler et al. 1979; Leonard and Reed 1993). People abandoned 

their previous homes and began to concentrate into larger population groups where 

resources were more abundant. The immigrants to Homol'ovi were apparently attracted 

to the region because of the perennial flow of the Little Colorado River, which was 

suitable for floodplain agriculture (Adams 1996:7), and possibly the hunting of aquatic 

species. 

The faunal data used for comparison to the prehistoric section of Awatovi are 

derived from studies conducted at Homol'ovi I through IV (Pierce 1989; Strand 1998; 

Strand and McKim 1996; Szuter 1991b). For the sake of simplicity the quantities of 

faunal remains from the pueblos have been grouped together for a total of 36, 443 pieces 

of bone. This far exceeds the quantity of animal remains recovered from the Western 

Mound section of Awatovi, which totals 965 bones. Table 4.23 lists by taxonomic groups 

the animal assemblages recovered at the prehistoric section of Awatovi and at Homol'ovi. 
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The inlbrmaiion is condensed from data found in Appendix E. 

The HomoFovi fish, amphibian, reptile, and bird categories were discussed earlier 

in the chapter and are not reiterated here. Suffice it to say, the reason that most of the 

species in these groupings were located at Homol'ovi and not in the prehistoric section of 

Awatovi was because of the geographical location and associated environment of the site, 

and not the lack of screening practices. The close proximity to the Little Colorado River 

allowed the inhabitants of Homol'ovi to regularly procure aquatic species and wetland 

birds. These same types of animals were generally not available at Awatovi because of the 

lack of large bodies of water near the mesa, but a few of the aquatic birds may have been 

captured by chance on a very limited basis, or traded from Homol'ovi. 

At both sites the highest percentage of remains is from lagomorphs (Table 4.23), 

which indicate the enormous reliance that the Hopi had on these animals for subsistence. 

Because there was such a large percentage of lagomorph bones recovered at the Western 

Mound even without the benefit of screening, it does not seem likely that the sample was 

biased, especially since a similarly large percentage of such animals was recovered from 

Homol'ovi where screening practices were implemented. However, there is a difference 

between the two sites as to sample size and which leporid species was most commonly 

procured. 

The lagomorph index is used to determine the ratio of cottontail rabbits to 

jackrabbits (Szuter 1989:137). For the purpose of this study, the family (Leporidae) is 

excluded because of ambiguous identification. The index is defined as the NISP of 

cottontails (C) divided by the NISP of cottontails (C) plus the NISP of jackrabbits (J), in 
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Table 4.23 Quantity and NISP Percentage of Taxonomic Groups 
from Awatovi and Homorovi 

Taxa Western Mound Awatovi' HomoFovi" 
No. % No. 

Bony Fish 0 0 125 0.3 

Amphibians 0 0 -in 0.06 

Reptiles 0 0 117 0.3 

Birds 14 1.4 868 2.4 

Lagomorphs 508 52.6 17954 49.3 

Rodents 70 7.2 2043 5.6 

Carnivores 136 14.1 502 1.4 

Wild Artiodactyls 96 9.9 213 0.6 

Unidentified 
.Artiodactyls 15 1.5 364 1.0 

Unidentified 
Mammals 0 0 762 2.1 

Combined Sized 
Birds 1 0.1 153 0.4 

Combined Sized 
Mammals 125 12.9 9668 26.5 

Unidentified 0 0 3652 10.0 

Total: 965 99.7 % 36443 99.9 % 

' Current study; * from Strand (1998) Note: Percentages based on NISP by taxonomic 
group in relation to total bone NISP for the Western Mound and the combined Homol'ovi 
pueblos. 
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affect, C/C+J. Table 4.24 lists the lagomorph ratios for the prehistoric Western Mound 

section of Awatovi and for Homol'ovi. The Awatovi index shows that jackrabbits were 

more predominantly captured and consumed during this period of occupation. The less 

vegetated and more open region of Antelope Mesa and the surrounding area attracts this 

i>pe of animal (Szuter 1984). By comparison, the Homorovi ratio indicates that 

cottontails were customarily hunted and eaten. This is because cottontails were attracted 

to the natural vegetation and agricultural fields found along the banks of the Little 

Colorado Eliver (Strand 1998:220). The vegetation provided food for the animal as well 

as protection from predators. The Hopi inhabitants of the area took advantage of the river 

source to engage in floodplain farming, which not only provided them with crops, but also 

the ability to secure a stable meat supply. 

A greater quantity and diversity of rodent species is noted at Homol'ovi than at 

Awatovi (Appendix E), but Awaiovi has a higher percentage of rodent remains than does 

Homol'ovi (Table 4.23). This is probably the result of a sampling problem since the 

Homol'ovi material was recovered using 1/4 inch and finer screening practices, while the 

Awatovi fauna was collected without the benefit of screening. It is likely that the lack of 

screening in the prehistoric Mound section biased the recovery of such diverse small sized 

animal remains, which lead to a difference in sample sizes between these two sites. 

Another possible explanation for the larger number of taxa found at Homol'ovi than at the 

pre-contact section of Awatovi is thai the local environment associated with the Little 

Colorado River seems to be more conducive to these types of rodents, many of which are 

known burrowers and crop destroyers. With the naniral vegetation and the agricultural 
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Table 4.24 Lagomorph Index for Prehistoric Section of Awatovi and for Homorovi 

Ratio Prehistoric Awatovi Homoi'ovi 

~ 212/508 11377/17426 
C/C+J 0.417 0.653 

Note; Index is the NISP of cottontails divided by the NISP of cottontails plus the NISP of 
jackrabbits. Prehistoric Awatovi is the Western Mound section. Homoi'ovi is the 
combination of all Homoi'ovi pueblos. 

practices at Homoi'ovi, one would expect to see more diversity of crop robbing rodents in 

the assemblage. The rodents from Homoi'ovi were a mixture of food items, animals used 

in rituals, and site intruders (Strand 1998). Half of the rodent species recovered in the 

Western Mound were considered to be food items, while the other half were considered to 

be intrusive animals. 

Carnivores account for a relatively low percentage in the Homoi'ovi assemblage, 

but represent the second highest percentage in the prehistoric Awatovi collection (Table 

4.23). Sample size may likely account for the percentage difference observed between 

these two sites, but the recovery of medium sized animal bones did not appear to be 

adversely affected by the lack of screening at Awatovi. The most common carnivore 

category is coyote/dog (Appendix E). It is possible that the more diverse food supply at 

Homoi'ovi, namely fish, reptiles, and birds in addition to lagomorphs and limited 

artiodactyls, may have lessened the need for carnivore consumption. 

It appears that both the Western Mound of Awatovi and Homoi'ovi do not follow 

the model proposed by Speth and Scott (1989:72), in which aggregated sites that relied 

heavily on horticulture should have also procured a greater percentage of large game 
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instead of small sized game. On the contrary, the wild artiodactyl percentage is low at the 

Western Mound of Awatovi, but it is extremely low at HomoFovi (Table 4.23). 

According to Strand (1998:241), the natural abundance of large animals in the area -

pronghorn antelope, mule deer, and bighorn sheep in that order - are mirrored in the 

Homol'ovi assemblage. This same pattern is observed in the historic sections of Awatovi, 

but is not seen in the Western Moimd where deer and bighorn sheep remains are the most 

abundant. Strand (1998:243-244) commented on the dearth of artiodactyl remains at 

Homol'ovi, especially since the riverine environment should be attractive to them. 

It is unlikely that the low percentage of wild artiodactyls is a sampling problem 

related to the lack of screening at Awatovi. especially in light of the very low percentage 

of similar remains from the screened site of Homol'ovi. Instead, the paucity of large 

indigenous ungulate remains at both sites may be attributed to regional competition by 

other villages. Another possible explanation for the low percentages is that long distance 

hunting takes time, preparation, manpower, and scheduling, and may have been 

unnecessary given the greater percentages of small size animals, namely lagomorphs, at 

each of the prehistoric sites. 

To examine the ratio of large game to small game usage, the artiodactyl-

lagomorph index is applied. This index is calculated as the NISP of aniodactyls (A) 

divided by the NISP of artiodactyls (A) plus the NISP of lagomorphs (L), A/A+L. The 

family designation (Leporidae) is excluded because of ambiguity. Table 4.25 lists the 

ratios for the Western Mound and for Homol'ovi. The Mound index indicates that 

aniodactyl use was low compared to lagomorph use during the prehistoric period. 
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Table 4.25 Artiodactyl-Lagomorph Index for Prehistoric 
Awatovi and for Homol'ovi 

Ratio Prehistoric Awatovi Homorovi 

111/111+508 577/577+17426 

A/A+L 0.18 0.03 

Note: Index is the NISP of artiodactyls divided by the NISP of artiodactyls plus the NISP 
of lagomorphs, with the exception of the family designation. Prehistoric Awatovi is the 
Western Mound section. Homol'ovi is the combined Homd'ovi pueblos. 

but at Homorovi. the use of artiodactyls in relation to lagomorphs is extremely low. This 

implies that although wild ungulates were scarce in the region, they were procured, 

processed, and disposed more often on the mesa than they were in the valley. However, 

these ratios reiterate that lagomorphs were the dominant source of meal protein to the 

prehistoric inhabitants at both sites. 

The only bone damage variable that could be put in table format for the entire 

Homol'ovi collection is burning. All other variables are discussed individually per bone in 

the Homol'ovi study (Stand 1998). Table 4.26 lists the burning damage by laxonomic 

groupings for each site. The percentages are based on the NISP of the groupings in 

relation to the total NISP for the sites. Low percentages of burned material were 

recovered from the Western Mound section of Awatovi. This implies that most of the 

faunal material from this part of the site was possibly prepared in a way other than 

roasting. Overall, higher percentages of burning damage were noted on the animal bones 

from Homol'ovi, which may suggest that roasting was a common method of food 
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Table 4.26 Taxa Group Damage Data by Site 

Prehistoric Awatovi Homol'ovi 

Bum Calcined Bum Calcined 
% % 9c %• 

Fish 0 0 0 0.003 

Birds 0 0 0.1 0.03 

Rodents 0 0 O.I 0.09 

Lagomorphs 0.3 0 2.4 2.6 

Carnivores 0 0.1 0.06 0.01 

Artiodactyis 0 0 0.2 0.06 

Note: Percentages are based on NISP of the grouping in relation to total NISP tor each 
site. Prehistoric Awatovi is the mound section. 

preparation. Lagomorph percentages indicate higher incidences of burning and 

calcification than do the other groupings of animals. This may be due to differential 

burning of elements during preparation (Stiner et al. 1995; Szuter 1991a), or the 

intentional disposal of remains into the fire (Binford 1978; Schiffer 1987). 

Comparison data regarding ungulate skeletal representation and marrow 

processing was not possible given that the focus of the Awatovi and Homol'ovi studies 

were different. One can only speculate about these comparisons in a very broad manner. 

Post-cranial portions evenly representing entire carcasses were probably transported to the 

site, stripped of meat, and broken for marrow, while heads were processed for brains and 
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Other structural fats. 

Summary: A probable explanation for the lack of numerous bird taxa in the 

prehistoric section of Awatovi has less to do with screening practices and in situ 

destruction, and more to do with site location and the environment. The pro.ximity of the 

Homol'ovi ruins to the Little Colorado River provided more opportunities for waterfowl 

and other bird recovery than did the mesa location of Awatovi. The absence of 

comparative material for the fish, amphibian, and reptile groupings indicate that the 

environment on top of and around Antelope Mesa was not conducive to their habitat. 

Therefore, it is believed that the faunal assemblage coUected from the Western Mound is 

representative of the faunal record. 

Overall, lagomorph usage was comparable between the two sites, but each local 

utilized different species - jackrabbits ai the Western Mound and cottontails at Homol'ovi. 

The utilization of one species over the other had to do with natural habitat, rather than 

personal preference. Rodents were used at Homol'ovi for food and for ritual purposes, 

but sometimes they were intrusive. In the prehistoric Mound, half of the rodent species 

were utilized for food and the other half were considered to be intrusive. This assessment 

was based on burning damage, or the lack of such damage, and skeletal representation in 

the assemblage. The greater diversity of rodent species at Homol'ovi can be attributed to 

sample size, screening practices, and the natural environment. Hence, the absence of such 

species at the Western Mound appears to be partly the result of the lack of screening and 

partly due to environmental factors. 

Carnivores were barely used for food at Homorovi perhaps because of the larger 
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selection of animal choices at the site, or perhaps because lagomorphs satisfied the protein 

needs of the inhabitants. At pre-contact Awatovi, carnivore remains contributed a 

substantial portion to the Hopi diet. Wild ungulate usage was low in the Mound section, 

but it was minimal at Homol'ovi. The artiodactyl-lagomorph index ratio determined that 

lagomorphs were the major source of meat protein in the Hopi diet, but wild aniodactyl 

procurement, though scarce, was higher at Awatovi than it was a Homol'ovi. This 

probably had to do with site location, that is, mesa versus valley. 

Burning was the only bone damage variable that could be compared between the 

Western Mound and Homol'ovi. An extremely low percentage of prehistoric Awatovi 

fauna was thermally altered. Overall higher percentages of burning and calcification were 

found among the Homofovi zooarchaeological assemblage, especially for lagomorphs. 

This may be due to differential burning, bones falling into the tire, or disposal practices. 

Other comparisons, such as skeletal representation and marrow processing were not 

possible due to differences in the research questions posed for each site. 

Awatovi-Walpi Animal Resources Comparison 

The only other zooarchaeological study published from a Hopi site with Spanish 

influences is that of Walpi. The village is located on top of First Mesa about 62 miles (100 

km) north of Winslow and 15 miles (24.2 km) west of Awatovi, and was established 

around A.D. 1690 when the village of Koechaptevela at the base of the mesa was 

abandoned. The move was made for defensive purposes in anticipation of Spanish 

reprisals for the Pueblo Revolt of 1680 (Adams 1982:xu). Faunal material was collected 
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for analysis during the 1975-1977 Walpi Archaeological Project under the direction of the 

Museum of Northern Arizona in cooperation with the Hopi Tribe. 

The remains of indigenous and domestic animals were identified from thirty-seven 

rooms representing four major time periods: 1700-1840, 1840-1870, 1870-1920. and 

1920-1977. For the purpose of this study, only the faunal assemblage from the six 

screened rooms that date to the earliest time period is used as a comparison to the faunal 

collection from the combined Awatovi historic sections. This comparison is done to 

determine whether the historic Awatovi faunal assemblage is biased toward large game as 

a result of the absence of screening at the site. A total of 5,079 bones were recovered 

from the earliest dated Walpi rooms and 4,269 elements were identified in the historic 

Awatovi sections. With the exception of the unidentified aniodactyl category, lagomorph 

and domestic ungulate elements dominate the assemblage. The same pattern is observed 

in the combined historic sections of Awatovi. Table 4.27 lists by txxonomic groups the 

animal NISP and percentages from the historic Awatovi sections and Walpi. This 

information is condensed from data found in Appendix F. 

The reptile and bird categories have been discussed earlier in this chapter. Suffice 

it to say, these types of non-mammalian species are generally the same. The percentages 

of reptiles are comparable between the sites. There is a slightly greater diversity of bird 

species and a larger percentage of bird remains in the historic sections of Awatovi than at 

Walpi. The fact that a higher percentage of bird remains was recovered from the Village 

and Mission implies that the lack of screening did not cause a bias in the recovery of these 

animals. Chickens were probably the only fowl eaten by the Hopi at either site, as the 
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Table 4.27 NISP and Percentage of Taxonomic Groups 
from Awatovi and Walpi 

Taxa Historic Sections of Awatovi Walpi 
NISP % NISP 7c 

Bony Fish 0 0 0 0 

Amphibians 0 0 0 0 

Reptiles 1 0.02 0.04 

Birds 58 1.4 16 0.3 

Lagomorphs 1057 24.7 960 18.9 

Rodents 48 1.1 120 2.4 

Carnivores 337 7.9 43 0.8 

Wild Aniodactyls 610 14.3 15 0.3 

Domestic Artiodactyls 1007 23.6 913 18.0 

Unidentified 
Artiodactyls 639 15.0 990 19.5 

Perissodactyls 16 0.4 3 0.06 

Bos/Equid 5 0.1 53 1.0 

Mammals 489 11.4 1485 29.2 

Unidentified 2 0.05 479 9.4 

Total: 4269 99.9 % 5079 99.9 % 

Note: Percentages based on NISP by taxonomic group in relation to total bone NISP for 
historic Awatovi sections and Walpi. 
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remaining birds are commonly associated with ritual activities. 

Lagomorph remains account for the highest percentage of identified animals at 

both sites followed closely by domestic artiodactyls (Table 4.27). However, the 

percentages of Old World ungulates would likely change if the fragmented elements of 

probable domesticates could have been identified instead of being categorized as 

unidentified artiodactyls. In that case, introduced artiodactyls would account for the 

largest percentages of identified animals in both assemblages. In either situation, the data 

suggest that even with the introduction of domestic animals, the Hopi continued to 

procure lagomorphs for food and other needs. Not only were these small game plentiful, 

they were easily acquired by all members of the community. Recovery of small lagomorph 

bones did not appear to be hampered by the absence of screening at Awatovi. In fact, a 

greater quantity and percentage of leporids were recovered from the combined historic 

sections of the site than from Walpi where material was processed through 1/4 inch 

screens. The proportions of jackrabbits and cottontails remained remarkably constant 

throughout all four time periods at Walpi (Czaplewski and Ruffner 1981:19, Table 6:43). 

This attests to their continuous use through time. 

To examine whether cottontails or jackrabbits were more plentiful at Walpi at the 

beginning of the 1S"* century the lagomorph index is applied. The lagomorph index is the 

ratio of cottontail remains to all lagomorph remains. The family designation (Leporidae) 

is excluded because of ambiguity. Simply stated, the ratio is C/C+J. Data for this index 

was taken from Appendix F. Table 4.28 identifies the Awatovi and Walpi indices. The 

data are difficult to interpret. On one hand, there is no significant difference in the overall 
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Table 4.28 Lagomorph Index for Historic Sections of Awatovi and for Walpi 

Ratio Historic Awatovi Walpi 

C/C+J 
483/1054 

0.458 
423/781 
0.542 

Note: Index is based on the NISP of cottontails relative to the total NISP for all 
lagomorphs for each site. Historic Awatovi is a combination of the Hopi Village and 
Spanish Mission. 

ratios between historic Awatovi and Walpi. This indicates that lagomorph usage was 

comparable at each site. On the other hand, the Walpi ratio surprisingly indicates a higher 

frequency of cottontail procurement over that of jackrabbit. whereas at historic Awatovi. 

jackrabbits were hunted at a slightly higher frequency. Whether the ratio differences are 

due to the effects of screening and the size of jackrabbits versus cottontails, or the 

possibility that sufficient ground cover in the form of natural vegetation and agricultural 

plants were available in the general vicinity of Walpi that attracted cottontails is unclear. 

However, both the Awatovi and Walpi studies (Czaplewski and Ruffner 1981: Olsen 

1978: current study) indicate that many of the jackrabbit and cottontail bones were 

complete, which would aid in their recovery whether screening was employed or not. At 

Walpi, in the time period immediately following the comparison period (1840-1870) the 

ratio of cottontails to jackrabbits also increases. 

Rodent remains account for a greater diversity and a slightly higher percentage of 

the Walpi assemblage than they do at historic Awatovi. These differences are likely due to 

sample size as a result of screening practices employed at Walpi. Czaplewski and RufEner 
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(1981) imply that most of the rodents from the site were intrusive, although they could 

and were eaten, but none of the elements were identified as being burned, a modification 

that would prove consumption. The researchers based their conclusions on rodent skeletal 

representation and ethnographic sources. By way of comparison, it was determined that 

most of the rodent bones from the historic portions of Awatovi were the remains of small 

meals rather than due to intrusive animals. 

Carnivores such as dog, coyote, bobcat, mountain lion, and domestic cat occurred 

occasionally in the Walpi fauna (Appendix F), but identified dogs were the most common 

(0.3 %). The mountain lion was not hunted for food, but for its skin and paws that were 

used in religious ceremonies (Stephen 1936). Coyotes and bobcats were usually hunted 

for both secular and spiritual purposes. Badger elements were located at Walpi. but they 

are associated with a later time period. However, carnivores are more prominently 

represented at historic Awatovi (Table 4.27). In fact, some animal species that are located 

in the historic sections of Awatovi are not found at Walpi, and vice-a-versa. This is 

possibly due to the natural environment associated with both sites and opportunistic 

procurement. The low percentage of carnivore remains at Walpi suggests that these 

animals were rarely used as food sources, and their decline as subsistence resources from 

the prehistoric to the historic period at Awatovi is noted. The low percentages are due to 

the high utilization of domestic artiodactyls at both sites. 

Artiodactyls provide the highest percentage of animal use in both assemblages. At 

Walpi, artiodactyls collectively account for 37.8 % of the earliest time period collection. 

At Awatovi the percentage of artiodactyl utilization is somewhat higher at 52.9 % (Table 
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4.27). This difference appears to reflect the lack of identifiable wild ungulates in the 

Walpi collection. "Native ungulates were much less common than domestic ungulates in 

the diet, and they probably had been since the time when domesticates first became readily 

available..." (Czaplewski and Ruffher 1981:22). This is quite different from the Awatovi 

collection until one realizes that the Walpi time period used for this comparison dales from 

1700 to 1840 when more domesticated animals were available. The paucity of large wild 

game at Walpi may have to do with the accessibility to domestic artiodactyls. Moreover, 

artiodactyl bones were fragmented, which made identification difficult. This may partly 

explain the high percentage of unidentified artiodactyl remains at the site. A third 

possibility is that the Hopi, or possibly the Navajo, depleted the local population of large 

wild game, or Navajo herding practices may have limited Hopi access to traditional 

hunting areas. These possibilities likely prevented the Walpi Hopi from procuring large 

ungulates. Indigenous artiodactyls continued to be hunted during the historic period at 

Awatovi partly because of limited access to introduced ungulates and partly because of 

necessity. The population of the site was such that lagomorphs and domestic artiodactyls 

provided most of the meat protein, but additional resources were utilized as well. 

Domestic ungulates account for the second highest percentage of animal remains in 

both of the site collections behind lagomorph bones (Table 4.27). However, as mentioned 

earlier, some of the unidentified artiodactyl remains are probably introduced ungulate 

bones that were too fragmentary to identify. If these elements had been identified, it is 

likely that domesticates would account for the highest percentage of animal remains at 

historic Awatovi and WalpL The remains of sheep/goat represent the greatest percentage 
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of the domestic ortiodaciyls in both sites (Appendix F). It is interesting that pig was the 

only introduced domesticate that was not found in proveniences dating from the earliest 

period at Walpi. In fact, pig remains were rare at the site and could not be used to 

satisfactorily inler a date of introduction (Czaplewski and Ruffner 1981:26). However, 

the remains of pigs were identified at Awatovi, which suggests that they were available to 

the population before A.D. 1700. 

In order to determine the extent of artiodactyl use as it compares to lagomorph use 

at the two sites, the artiodactyl-Iagomorph index is applied. This index measures the ratio 

of artiodactyl NISP (A) to the artiodactyl NISP (A) plus the lagomorph NISP (L). 

excluding the family (Leporidae) designation. Because of the high percentages associated 

with the domestic ungulates, a separate ratio is calculated for domestic artiodactyls to 

lagomorphs, as well as one for wild artiodactyls to lagomorphs. Table 4.29 lists the three 

ratios for the combined historic sections of Awatovi and for Walpi. 

It is apparent that domestic aniodactyls had an enormous impact on the 

subsistence patterns of the historic Hopi. The ratio between the historic sections of 

Awatovi and Walpi is comparable when all artiodactyls are compared to lagomorphs. but 

the ratios differ tremendously when just wild ungulates and lagomorphs are compared. In 

both cases, the ratios indicate that identified, large indigenous artiodactyls were not nearly 

procured as much as lagomorphs. In fact, native ungulates hardly appear to have been 

hunted at all when compared to lagomorphs at Walpi. The ratio of domestic livestock to 

lagomorphs is comparable between the two sites, but utilization of Old World species is 

slightly greater at Walpi than it is in the combined historic sections of Awatovi. 



Table 4.29 Artiodactyl-Lagomorph Index for Historic Sections 
of Awatovi and for Walpi 

Ratio Historic Awatovi Walpi 

2256/3310 1918/2699 
A/A+L 0.68 0.71 

610/1664 15/796 
WAAVA+L 0.37 0.02 

1007/2061 913/1694 
DA/DA+L 0.49 0.54 

Note: Index is the NISP of artiodactyls divided by the NISP of artiodactyls plus the NISP 
of lagomorphs for each site. Historic Awatovi is a combination of the Hopi Village and 
Spanish Mission. WA is wild artiodactyl and DA stands for domestic artiodactyl. 

Low percentages of equid remains were noted at both sites. This is not surprising 

considering that the numbers of these animals was never great to begin with. The 

Spaniards used equids for transportation, but these animals were also consumed for food 

as evidenced by butchered marks on the remains from the Awatovi collection. 

The only bone damage variables that are documented for the Walpi collection are 

bone butchering and burning. Table 4.30 lists the damage by taxonomic groupings for 

each site. The percentages are based on the NISP of the groupings in relation to the total 

NISP for the sites. The locations of butchering damage from Walpi correspond to the 

same kind of damage observed on bones from Awatovi. This indicates that even after 

Spanish contact the butchering methods employed by the Hopi remained the same. Few 

butchering marks were found on small game animals, but numerous butchering marks 

were found on carnivore and artiodactyl elements. Although skinning cuts were rare in 
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Table 4.30 Taxa Group Damage Data by Site 

Historic Awatovi Walpi 

Cut Bum Cut Bum 
% % 7c % 

Birds 0.1 0 0 0.02 

Rodents 0.02 0 0 0.02 

Lagomorphs 0.3 0.09 0.04 0.6 

Carnivores 0.9 0 0.08 0.02 

Artiodactyls 9.9 0.5 7.1 7.4 

Perissodactyls 0.1 0 0.02 0 

Note: Percentages are based on NISP of the groupings in relation to total N'ISP for each 
site. Historic Awatovi is the combination of the village and mission sections. 

the Walpi collection, they were found on skulls, jaws, and the distal ends of limbs. Cut 

and chop marks were located at joints, both in the appendicular and axial skeletons where 

heavy ligaments and tendons needed to be severed, and portions needed to be 

disarticulated. A few bones with saw marks were noted in the Walpi assemblage 

(Czaplewski and Ruffner 1981:24), but it is unclear when saws were used for butchering 

during the 140-year time period used for this comparison. No remains from Awatovi 

exhibited butchering marks made from metal tools. 

Only charred (completely carbonized) bones were identified from the Walpi 

assemblage, with no mention of calcined material Data was not collected for differentially 
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burned elements, although it is mentioned that very few bones exhibited this type of 

damage (Czaplewski and Ruffher 1981:25). A higher percentage of artiodactyl material 

was found burned at Walpi than in the historic sections of Awatovi. It is possible that 

some bones fell into the fire during meat roasting, or that certain domestic ungulate bones, 

as described by ethnographic sources, were used as piki and pottery fire sources. 

The patterns of ungulate skeletal completeness are comparable at both sites. 

Skeletal completeness data from historic Awatovi and Walpi indicate that aU portions of 

domestic livestock were evenly represented in both faunal collections. This suggests that 

the ungulates were butchered at the villages or close to them. However, unlike the 

introduced ungulates, wild artiodactyls from both sites were represented primarily by limb 

elements. At Walpi, no axial pieces were recovered (Czaplewski and Ruffner 1981:22). 

The complete skeletal representation of domestic artiodactyls indicates the influence that 

these animals had on subsistence patterns. The Hopi living at Walpi during the earliest 

occupation relied more heavily on domestic livestock for food, comparatively speaking, 

than did the Hopi living at Awatovi. 

Summary: The faunal assemblage from the earliest Walpi occupation (A.D. 1700-

1840) is similar to the animal remains recovered from Awatovi. With the exception of 

rodents, the percentages of reptiles, birds, and lagomorphs did not appear to indicate an 

under-representation of elements as a result of the lack of screening at Awatovi. 

However, rodent sample size was possibly affected. Lagomorph and domestic ungulate 

percentages indicate that these animals are the dominant food items in the historic Hopi 

diet. Differences in the percentages of carnivores and wild artiodactyls between the sites. 
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suggest that these animals were more commonly procured as food resources at Awatovi 

than they were at Walpi. However, it may be that some elements were excessively 

fragmented, which might explain the high percentages of mammal remains and unidentilled 

artiodactyls in the Walpi collection (Appendix 

Butchering patterns were consistent at both sites, and it appears that a higher 

percentage of Walpi faunal material was burned, for whatever reason. Skeletal 

completeness indicates that all portions of domestic animals were evenly represented at the 

sites. This was due to the animals being butchered close to or at the site. Skeletal bias 

toward wild artiodactyl limbs was noted at historic Awatovi and Walpi. The even skeletal 

representation of Old World ungulates suggests the influence that these animals had on 

Hopi subsistence patterns. 

Summary 

The focus of this chapter was to exanme the faunal remains from the pre- and 

post-Spanish contact periods of Awatovi in order to observe changes in Hopi subsistence 

practices over time. These period assemblages were compared with each other and with 

faunal collections from contemporary Hopi sites, namely Homol'ovi and Walpi. The 

intersite comparisons to Awatovi were made to determine whether the lack of screening 

aftected the sample size and the representation of the faunal remains from the site. 

Environmental conditions at Awatovi were not considered favorable to the 

procurement of fish, amphibians, reptiles, or wetland bird species. The same conclusion 

was reached at Walpi. The reason was that the mesa areas lacked a prominent water 
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source such as the Little Colorado River found in the vicinity of Homorovi. Species of 

birds that were identified in the Awatovi collection were primarily associated with ritual 

activities. This was also true in the earliest occupational level of Walpi, but a greater 

percentage of food birds were procured at Homol'ovi. 

Lagomorphs accounted for the highest percentage of locally acquired animals in 

the prehistoric and historic Awatovi assemblages. During prehistoric times, lagomorphs. 

particularly jackrabbits, accounted for the greatest percentage of subsistence. By contrast, 

cottontails were more commonly procured for food at Homol'ovi. This was due to the 

local environment in which natural ground cover and agricultural fields created a suitable 

habitat for cottontails and their procurement. Utilization of lagomorphs continued into the 

historic period at Awatovi, with a continued preference for jackrabbits. The ratio of 

cottontails to jackrabbits in the earliest historic occupational level at Walpi slightly favored 

cottontails. This may be due to screening and the size of jackrabbits versus cottontails, or 

it may be due to better ground cover in the vicinity of Walpi. 

All but three rodent species were identified as food items in the Awatovi 

assemblage. The remaining rodent material was considered to represent intrusive animals. 

The low percentage of rodent remains uncovered from Homorovi was surprising given 

the diversity of the species, and the geographical location and local environment 

associated with the site. It is possible that with the wide assortment of food resources 

available at the site, the inhabitants may not have needed to focus on such small game for 

meat protein. Rodent remains from Homol'ovi represented a mixture of food items, 

animals used in ritual contexts, and site intruders. At Walpi, a higher percentage of rodent 



remains and a greater diversity of species were noted tlian that found in the historic 

sections of Awatovi. These differences appear to be related to sample size as a result of 

screening practices. Most of the rodents from Walpi were perceived to be intrusive 

animals though some were identified as potential food items. However, none of the 

elements displayed evidence of burning, a modification process that would substantiate 

consumption. 

Ethnographic sources and archaeological evidence suggest that carnivores were 

procured for subsistence or religious purposes, but in some cases they were utilized for 

both reasons. Carnivores remains accounted for the second highest percentage, following 

lagomorphs, in the prehistoric section of Awatovi. Coyote/dog and identified dog remains 

contributed the highest percentages. With the increased utilization of large mammalian 

food resources, as observed in the historic sections of Awatovi, the percentages of 

carnivores particularly coyote/dog remains decline. Usage of the remaining carnivore 

species remained steady throughout the historic period. 

The low percentage of carnivore remains at the prehistoric site of Homol'ovi 

indicates that these animals were rarely used as items of food. It is possible that a greater 

diversity of other food sources precluded the consumption of carnivores at this site. More 

likely, carnivore remains are associated with ritual ceremonies. The extremely low 

percentage of carnivore usage at historic Walpi, also suggests that these animals were 

rarely procured as items of subsistence. With the accessibility of domestic animals at 

Walpi, there did not appear to be a strong desire to procure carnivores for food. 

Wild and domestic artiodactyls account for the highest percentage of faunal 
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remains recovered from the entire Awatovi assemblage. However, when examined from a 

temporal point of view, the percentages of ungulate usage change tremendously. The 

scarcity of indigenous artiodactyl remains in the prehistoric section of Awatovi may have 

to do with sampling problems by the Peabody Museum. It is also possible that large wild 

ungulates were locally depleted because of competition from regional villages. The option 

to travel farther in order to procure indigenous aniodactyls was not implemented. Instead 

small game, such as lagomorphs, fulfilled the meat protein needs of the prehistonc 

population. The last two possibilities would also explain the low percentage of wild 

artiodactyl material observed in the Homd'ovi assemblage. 

The percentages of wild artiodactyls in the Hopi Village and Spanish Mission 

sections of Awatovi suggest that the procurement of these animals remained relatively 

constant in historic times, even with increased utilization of domestic livestock at the site. 

Large indigenous game supplemented other food resources in the Hopi diet. By contrast 

at Walpi, the very low percentage of native ungulates may be attributed to a number of 

factors. The material may be excessively fragmented, which would explain the high 

percentage of unidentified aniodactyls at Walpi. It is also possible that the Hopi or the 

neighboring Navajo depleted the local large game resources, or that Navajo expansion 

may have limited Hopi access to traditional hunting lands. However, it is more likely that 

the accessibility of introduced domestic ungulates at Walpi precluded the need to procure 

indigenous artiodactyls for food. 

The impact of European domesticates on Hopi subsistence practices was profound. 

The percentage of domestic ungulate remains increased substantially from the Hopi 



Village to the Mission complex at Awatovi. In fact, the usage of domesticates as a 

percentage of the assemblage surpassed that of lagomorphs in the Mission section. 

Although the Awatovi Hopi continued to rely on lagomorphs and wild ungulates as food 

items in the historic period, the usage of Old World artiodactyls greatly changed their 

dietary patterns. Domestic artiodactyls greatly influenced subsistence strategies at Walpi 

as well. Introduced ungulates accounted for a much higher percentage of artiodactyl 

remains than wild ungulates in the collection. Sheep and goats became the primary 

sources of meat protein at the site, but lagomorphs continued to be hunted. 

Hopi dietary choices regarding domestic artiodactyls can be observed through 

skeletal representation and marrow processing activities. Skeletal representation of wild 

ungulates at Awatovi tended to be biased somewhat towards limb elements, which 

suggests that more meat-bearing elements were transported to the site. Domestic 

ungulates exhibited a pattern of more even or complete body representation in the historic 

sections of the site. This implies that the animals were butchered and processed on 

location or in the vicinity. Similar patterns were observed in the Walpi collection. 

Domestic ungulate bones from the Mission complex displayed evidence of marrow and 

other fat processing, which suggests that the animals were not butchered right away after 

the pueblo uprising. Marrow and brain resources supplemented the meat supplies 

garnered from these ungulates. The most conunon elements breached were those 

containing the richest sources of marrow, such as limbs, while peripheral elements were 

less likely broken. 
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Observed changes in the procurement of indigenous animals from prehistoric to 

historic limes, and later, the availability of domestic animal use at Awatovi indicate Hopi 

dependence on large ungulates as a significant source of subsistence. But utilization of 

faunal material was not limited only to meat, marrow, and other fat sources. The skeletal 

elements of consumed animals provided the raw material with which to manufacture tools, 

ornaments, and other bone objects. The next chapter explores whether the use of 

domestic animal bone surpassed native animal bone as the preferred raw material for 

making worked bone artifacts. 
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Chapter 5 

Intrasite Patterns and Intersite Comparisons of the Worked Bone Assemblage 
at Awatovi 

The previous chapter identified the animal species procured for subsistence and 

ritual purposes by the Hopi before and alter Spanish contact. Although most of the 

skeletal elements of these animals were discarded as subsistence refuse or dealt with in a 

ritual manner, some were shaped into objects such as tools, personal ornaments, and 

musical instruments. With the introduction of Old World domesticates the Hopi had 

access to new food resources and raw materials for bone artifacts. It is hypothesized that 

with a shift in the general faunal assemblage a more readily available source of bone 

material would be available over time. Hence, the number of Awatovi worked bone 

artifacts would quantitatively shift from indigenous animal sources to Spanish introduced 

domestic animals. 

In order to test this hypothesis several comparisons are made. The manufactured 

bone objects from identified rooms in the Western Mound, the prehistoric section of 

Awatovi, are compared with similar bone artifacts from the combined prehistoric 

Homol'ovi II - IV pueblos (Fewkes 1904; Jones 1991; SheUey 1993; Strand and McKim 

1996; Strand 1998; Szuter 1991b). It is expected that the manufactured bone from the 

Western Mound section will be similar to that from the Homol'ovi sites in types of 

indigenous animals utilized for bone artifacts, the types of artifacts made, and the types of 

production methods used at that time. Since species differences in worked bone material 

may become apparent in Hopi sites with Spanish occupational periods, the Awatovi post-
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coniact faunal artifacts from identified rooms in the Hopi village and Spanisli mission arc 

compared with animal bone artifacts from the post-contact site of Walpi (Adams 1980). 

Animal species, artifact types, and production methods again are indicated, with the focus 

on the Hopi use of domestic animal bone for worked objects at Awatovi. The Walpi 

comparison tests whether there was an increase in the use of Spanish domesticates for 

worked bone at other post-contact Hopi sites or whether this pattern was peculiar to 

Awatovi. For the purpose of this study, the definition of worked bone does not include 

bone butchered during dismemberment or flesh removal, but rather bone objects 

intentionally made into artilacts. 

This chapter is divided into three sections: (1) Awatovi worked bone past and 

present studies. (2) Homol'ovi worked bone comparison, and (3) Walpi worked bone 

comparison. These comparisons provide a base line of indigenous animal bone crafted 

into artifacts so that any changes in species used to make bone objects can be more easUy 

identified. A brief history of worked bone research is provided prior to discussing the 

collections of bone artifacts from these sites. 

Previous Worked Bone Research 

Worked bone analyses over the past 90 years have shifted from descriptions of 

appearance and stylistic characteristics of the artifacts to inferences about the functions of 

these objects (Gooding 1980; Olsen 1979, 1980; Rohn 1971). Hodge's (1920) Hawikuh 

identification and Kidder's (1932) Pecos classification of worked bone material were 

based solely on general morphological attributes which do not necessarily bear a 



relationship to the function of the artifact. Stylistic differences can be reflected in 

manufacturing techniques, such as grooving and snapping, longitudinal splitting, hacking, 

spiral fracturing, shaving, abrading, percussion and pressure flaking, drilling, paring, 

splintering, and polishing (Adams 1980; Gooding 1980; Hodge 1920; Kidder 1932; Olsen 

1979. 1980; Rohn 1971; Shelley 1985; Wheeler 1978). More recent research focuses 

instead on the function of the bone artifact. Beginning with the pioneering work of 

Semenov (1957), both experimental replication (Clark 1977; Newcomer 1974; Olsen 

1979) and microscopic wear analyses (Gooding 1980; Jones 1991; SheUey 1993) have 

been used to investigate bone tool function. By studying use wear patterns, one can 

identify use motion and infer tool function (Jones 1991:20), but one must realize that these 

artifacts are occasionally recycled in a way that undermines previous use wear, making 

tool use inferences difficuh to identify (Rohn 1971; Olsen 1979). 

There is no universal bone tool typology for all Southwestern archaeological sites; 

rather, broad classification categories based on inferred function are used. For e.xample. 

difficulties have arisen regarding awl classification. In some cases awls have been 

categorized as leather working tools (Jones 1991:23; Wheeler 1978:42), basketry tools 

(Osborne and Osborne in Rohn 1971:226; Wheeler 1978:42), or as sewing or weaving 

tools (Hodges 1920:102-106; Kidder 1932:227; Olsen 1979:343; 1980:42; Rohn 

1971:226). Sometimes no distinction has been made, with the argument that awls could 

be used for multiple tasks (Adams 1980:43). In other cases, awls have been used in 

unclassified ways, such as to punch holes in corncob bases (Adams 1980:17). Although 

awls are widely recognized, their exact function varies depending on the person 
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conducting the analysis and what research questions are of interest. Therefore, not even 

general categories can classify all the potential uses for a specific tool. 

The worked bone functions help to define the extent to which domestic animal 

bone replaced indigenous animal bone as the primary source of material for manufactured 

bone objects over time. Table 5.1 summarizes worked bone analyses from Awatovi 

(Wheeler 1978; current study), Homol'ovi (Jones 1991; Shelley 1993; Strand and McKim 

1996; Szuter 1991b). and Walpi (Adams 1980) based on perceived functional 

classifications. This way, bone object diversity through lime can be noted. 

Awatovi Worked Bone Analyses 

Wheeler. 1978 

Wheeler originally analyzed the Awatovi worked bone assemblage 1965 and 

published the results in 1978. Lawrence, McKusick, and Olsen (Wheeler 1978;39) made 

the species identifications. Wheeler classified the worked bone material based on 

observable stylistic differences rather than functional usage or use wear patterns. Artifacts 

were placed into general categories: tools, musical instruments, ornaments, other artifacts, 

and ander artifacts. Awls, forming the bulk of the tool assemblage, were identified as 

mammal or bird bone, and then further classified based on aesthetic characteristics 

(Wheeler 1978:41). Extensive descriptions, tabulations, general provenience information, 

and species identifications, when applicable, were provided for each typological category. 

A modified version of Wheeler's classification and tabulation is provided in Table 5.1. 

These data were re-tabulated omitting material from other Jeddito District sites that 
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Table 5.1 Worked Bone and Related Artifacts from Awaiovi, Homorovi, and Walpi 

Tool Type Sites 

Awaiovi • 1 Awaiovi" Homorovi' Walpi" 

No. No. No. No. 

,A,wls 
Mammal 
Bird 
Mammal or Bird 

Awl/Hairpin 
Awl spatula 
Bcxlkin 
Punch 
Needle 
Pin 
Weaving tool 
Spatula 
End scraper 
Rib polisher 
Misc. utility 
Hoe 
Drill 
Beamer 
Resher 
Reamer 
Cylinder 

744 
699 
24 
21 

14 
1 

27 
37 
9 

14 
32 

20 

461 
444 

17 

2 
2 
7 
6 
5 
2 
2 

10 
2 

13 
1 

47 
47'.' 

26 
1 
2 

13 
3 

30 
12 

80 

14 
1 

2 
4 

1 

21 

21 

Sounding rasp 
Whistle/Flute 
Noisemaker 

Individual Tubular Beads 
Cluster Tubular & Rat 
Rectangular Beads 
Individual Pendants/Beads 
Cluster Pendants/Beads 

17 
4 

182 

287 
16 
7 

14 

49 

51 
8 

93 

I 

1 1  

Gaming pieces/dice 
Counter 
Stock 

13 
5 

65 
7 

23 

3 

46 
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Table 5.1 Worked Bone and Related Artifacts from Awatovi, Homol'ovi. and Walpi 
(con't) 

Tool Type Sites 

Awatovi' Awatovi' Homol'ovi' Walpi' 

No. No. No. No. 
.•\ntler 

Awl 5 - - -

Raker 52 - 2 -

Wedge 11 2 - -

Handle 14 5 - -

•Misc. 18 5 4 2 

Horn whorl . _ _ 4 
Powder horn - - - 1 
Cut horn - 5 - 1 
Hoof noisemaker - - - 16 
Hoof chips - - - 34 
Ani factual tooth 3 2 - 1 
.Arlifactual turtle shell - 1 4 3 

Total: 1599 688 430 110 

' Modified Wheeler (1978) analysis; "Present study; ^Combined analyses of Jones (1991), Shelley 
(1993), Strand and McKim (1996), and Szuter (1991b); ''Adams (1980) analysis. No. refers to 
number of artifacts. 
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were included in his study. 

Wheeler (1978:71) compared the differences in the use of mammal and bird bone 

for awl making at Awatovi and discovered that mammal bone was preferred to that of bird 

bone at a ratio of almost 30 to I (93.9% to 3.2%). Wheeler suggested that mammal bone 

was recognized as more durable and able to withstand repeated use better than bird bone 

(Wheeler 1978:71). He noted that many of the Awatovi bone tools, namely needles, pins, 

and spatulas, were superbly tinished. but that none of the assemblage was embellished. 

The only decorated piece was found at Jeddito Site 111. an early Pueblo II (A.D. 950-

1100) site located 2 miles north of Awatovi, which was surveyed and tested during the 

Peabody excursions (Figure 5.1). The distal end of a mule deer {Odocoileus hemionus) 

metatarsal had been carved into an unknown animal, possibly a dog, effigy with inlaid 

turquoise eyes and an incised pattern along part of the shaft (Wheeler 1978:46. 72). 

Wheeler indicated that effigy awls were rare in the prehistoric Southwest, as his literature 

search yielded only two examples, both from Hawikuh (Hodge 1920:93. Figure 20. 94. 

Figure 21). However, additional examples have been found at Homol'ovi. Fewkes 

(1904:94. Figure 54) recorded an undisclosed number of effigy awls during his 1896 field 

season. An illustration of one of the awls from his publication shows a quadruped carved 

on the proximal end of an aniodactyl metapodial. Other examples of animal effigy 

artifacts have been found at Kinishba Ruin (Olsen 1980:46, Figure 4). 

Wheeler (1978:71) commented on the small quantity of antler artifacts in the 

Awatovi assemblage (100 of 1599 or 6.25%) and attributed this to the relative scarcity of 

antler in comparison to bone, and erroneously, to antler disintegrating faster than bone in 



I 

248 

Figure 5.1. Carved awl with turquoise eye inlays from Site 111. 
Length 11.8 cm. 
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dry, open siies (Lyman 1994a:83). Other possible explanations however, are based on 

ethnographic data. Antlers were often made into personal or ceremonial items 

(Beaglehole 1936, 1937; Hough 1918; Stephen 1936; Tyler 1975), deer skulls - some with 

racks - were routinely placed on nearby shrines (Beaglehole 1936; Gnabasik 1981), and 

antlers were often carried during ceremonial performances and then stored with other 

ritual paraphernalia (Stephen 1936). These factors were not identified by Wheeler, but 

could explain the paucity of antler artifacts at Awatovi. With respect to the proportions of 

antler and bone artiiacts, Awatovi is typical of other Southwestern archaeological sites, 

such as Alkali Ridge (Brew 1946), Mug House (Rohn 1971), Durango South (Gooding 

1980), Grasshopper Pueblo (Olsen 1979), and the Homol'ovi Ruins (Jones 1991; Strand 

and McKim 1996; Szuter 1991). Pecos and Hawikuh, both in New Mexico, are the 

e.xception where a relatively greater abundance of antler artifacts was reported (Hodge 

1920; Kidder 1932). 

Wheeler's comparisons of the Awatovi worked bone to that from other 

Southwestern pueblo sites allowed him to observe general differences in assemblages with 

Spanish period occupations. However, at the time of his analysis (1965), a comparison of 

the Awatovi worked bone material with that from other Hopi sites was not possible 

because few Hopi sites, including those with post-Spanish contact areas had been 

extensively excavated or published. For example, Fewkes (1904) conducted two days of 

work at the cemeteries in Old Shungopovi, but his report dealt only with pottery 

specimens. Two Hopi sites have been excavated since Wheeler's 1978 publication and 

have been chosen for this study. By comparing the pre- and post-Spanish contact bone 
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ariitacts from Awatovi to Homol'ovi and Walpi, respectively, certain determinations can 

be made. They are: identifying the indigenous and domestic animal species utilized for 

bone products, quantifying the amount of raw material from each animal group used to 

make worked bone objects, and identifying bone tool production methods compromised 

by Spanish influence. 

This next section will test the validity of the hypothesis that Spanish domesticate 

remains significantly replaced indigenous animal material used in the manufacturing of 

bone artilacts. Because introduced animal skeletal elements were readily available, first to 

a limited e.xtent and then in greater numbers after missionization at Awatovi. it is 

presumed that faunal artifacts crafted out of domestic animal bone were increasingly 

favored over those made from the remains of indigenous animals. 

Present Study Analysis 

The Awatovi worked bone collection housed at the Peabody Museum consLsts of 

1599 bone tools, musical instruments, personal decoration, stock pieces, antler artifacts, 

and objects of miscellaneous utility. Approximately 688 pieces (43.03%) were analyzed 

over seven days in June 1998 for this study. Each artifact was classified by type such as 

awl, pin, stock, and bead, based on observable characteristics (Table 5.1). Differences 

between Wheeler's and my classification of some artifacts were based on personal 

observations and other worked bone research studies (Adams 1980; Webster 1997). The 

Peabody material is sorted by similar stylistic characteristics (e.g., bird awls, stock pieces, 

antler artifacts, rasps), in eight drawers. Since limited time prevented a more thorough 

analysis of the Awatovi worked bone collection, a random sample of artifacts from each 
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drawer was chosen in order lo ensure adequate representation of the types of artifacts. 

Figures 5.2 to 5.5 display examples of these artifacts. Appendix G lists the Peabody 

Museum catalog numbers for these artifacts. 

The same procedure used for analysis of the unworked faunal remains was 

implemented for the worked bone collection (Appendix A). When applicable, the room 

provenience was recorded. Comments regarding artifact type, striation pattern and 

location, bone polish or smoothness, methods of bone production, and any other 

observable attributes were noted. 

Present Study Results 

Examples of worked bone examined for this study were recovered from 

provenienced rooms within the three major sections of Awatovi, namely the Western 

Mound, the Hopi Village, and the Spanish Mission. Additional provenienced examples 

were located in various test units and trenches, as well as on the surface of the site. 

Unfortunately, provenience information could not be determined for all of the bone 

artifacts. In many cases this was because the catalogue cards were too general. Listing 

material simply as "worked bone" instead of specific identifications, such as bone stock, 

awl spatula, or antler handle. Most of the bone artifacts that were provenienced are 

identified as awls. 

Awatovi bone artifacts consist of objects made from indigenous and domestic 

animals such as reptiles, birds, lagomorphs, carnivores, and artiodactyls. Rodents are the 

only group not represented because their bones are generally too small to be manufactured 

into anything useful. One reptile piece was noted, a turtle carapace fragment worked into 



Figure 5.2 Bird Awls from Awatovi 
Lengtlis range from 4.6 to 15.7 cm. 

Figure 5.3 Bone Stock from Awatovi 
Lengths range from 2.3 to U.9 cm. 



Figure 5.4 Mammal Awls from Awatovi 
Lengths range from 3.8 to 14.8 cm. 

Figure 5.5 Bone Rasps from Awatovi 
Lengths range from 3.5 to 12.5 cm. 
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a circular shape for use as a pendant. In concurrence with Wheeler's observation 

(1978:71), I discovered that most of the Awatovi collection consists of objects crafted 

from mammal bone (n= 649, 94.33%) versus bird bone (n=20, 2.91%). Table 5.2 

indicates the type and quantity of animal groupings used to manufacture Awatovi worked 

bone by major site sections. 

The percentages of bird and lagomorph worked bones appear to be more 

prominent in the prehistoric Western Mound section of Awatovi than in the other sections. 

This pattern is also reflected in the unworked faunal material from the pre-contact section. 

It is possible that these smaller bones were not as extensively worked to the point of 

destroying diagnostic features, which would make the taxon and element unidentifiable. 

Another possible explanation could be that the task for which these objects were used did 

not require thick, bulky animal elements, but rather thin, delicate ones such as for sewing 

or weaving. However, the most likely explanation is that the sources for bone tools in the 

Western Mound were biased toward birds and small game, namely lagomorphs. because of 

the low percentage of wild artiodactyls. 

However, these reasons do not explain why the Hopi Village and Spanish Mission 

would be lacking worked bone made from these animals. The Hopi probably would not 

have had access to metal tools brought by the missionaries (Ivey 1993; Kessel 1979; 

Scholes 1930a; Webster 1997; Whiting 1971) until after the Pueblo Revolt, and then, as 

will be described later in this chapter, did not extensively use metal as a replacement for 

bone tools until the late 1800s (Adams 1980). The probable reason for the decline of bird 

and smaU mammal worked bone in the historic sections of Awatovi has to do with the 
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Table 5.2 Quaniification and Percentages of Worked Bone by Animal Grouping 
and Site Section 

Western Hopi Spanish Remaining Unprovenienced 
Mound Villaae Mission Areas Areas ^Total 

NISP % NISP % NISP % NISP % NISP % NISP '7c 

Birds 8 17.4 0 0 1 4.8 2 2.3 9 1.8 20 2.9 

Reptiles 0 0 0 0 0 0 0 0 1 0.2 1 0.1 

Rodents 0 0 0 0 0 0 0 0 0 0 0 0 

Lagomorphs 16 34.8 3 8.1 3 14.3 5 5.6 4 0.8 31 4.5 

Carnivores 3 6.5 8 21.6 2 9.5 7 7.9 16 3.2 36 5 2 

Wild 
.•\riiodactyls 5 13.5 3 14.3 0 0 22 4.4 30 4.4 

Domestic 
Artiixiactyls 0 0 1 2.7 2 9.5 1 1.1 6 1.2 10 1.4 

Unidentified 
Aruodactyls 4 8.7 5 13.5 2 9.5 10 11.2 47 9.4 68 9.9 

Very small 0 0 0 0 0 0 0 0 3 0.6 3 0.4 

Small 1 2 2 2 5.4 0 0 0 0 34 6.8 37 5.4 

Small-
medium 0 0 1 2.7 0 0 0 0 2 0.4 3 0.4 

Medium 0 0 0 0 0 0 0 0 6 1.2 6 0.9 

Medium-
large 14 30.4 10 27.0 7 33.3 57 64.0 323 64.8 411 59.7 

Large 0 0 0 0 0 0 3 3.4 1 0.2 4 0.6 

Indeterminate/ 
Unidentified 0 0 2 5.4 0 0 1 1.1 24 4.8 27 3.9 

Hopi/Spanish 
Artifact 0 0 0 0 1 4.8 0 0 0 0 1 0.1 

Total: 46 100.0 37 99.9 21 100.0 86 96.6 498 99.8 688 99.8 

* Animals could not be identified to species - put in unidentified artiodactyl category. Percentages are 
based on animal group NISP in relation to total NISP for each site section. 
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simultaneous increase in large wild game hunting and the utilization of domestic ungulates 

in the historic sections. The same pattern is observed with the unworked faunal remains 

from the post-contact sections, that is, as Hopi reliance on wild and domestic ungulates 

increase, the percentages of bird and lagomorph elements in the assemblage decrease. 

The absence of screening at Awatovi does not seem to be a factor regarding the 

paucity of bird and lagomorph bone artifacts in the Hopi Village and Spanish Mission. 

since objects from these two animal groups were located in the remaining identified and 

unprovenienced areas of the site. From the latter areas, a higher number of bird bone 

artil'acts were recovered which suggests that this was not a screening problem (Table 5.2). 

Likewise, as indicated in the previous chapter, many remains of birds, rodents, and 

lagomorphs were collected during the excavation of each of the major Awatovi sections 

without benefit of 1/4 inch or finer screening practices. 

In order to evaluate whether the lack of screening at Awatovi affected the 

recovery of worked bone from small size animals, the quantity and frequency of animal 

groupings from the provenienced sections are compared to the same groupings, though 

screened, from Walpi (Table 5.3). Exact numbers and percentages of animal groupings 

used to craft bone artifacts are not available for Homol'ovi because most of the available 

studies focused on tool type classification and ignored taxonomic identification. Two 

studies (Jones 1991; Shelley 1993) only employed size categories for animal identification, 

and a third (Strand and McKim 1996) only identified a few examples. Strand's 

dissertation (1998) on Homol'ovi ritual fauna noted many animal groups whose bones 

were made into artifacts, but precise numbers were not given. Table 5.3 indicates that the 
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Table 5.3 NISP and Percentages of Worked Bone by Animal Groupings 

Awatovi Walpi 

NISP % NISP % 

Birds 11 5.8 0 0 

Reptiles 0 0 3 2.7 

Rodents 0 0 1 0.9 

Lagomorphs 27 14.2 4 3.6 

Carnivores 20 10.5 1 0.9 

Wild 

Artiodactyls 8 4.2 8 7.3 

Domestic 
Artiodactyls 4 2.1 32 29.1 

Unidentified 
Artiodactyls 21 11.0 5 4.5 

Very small 0 0 0 0 

Small 3 1.6 0 0 

Small-medium 1 0.5 0 0 

Medium 0 0 0 0 

Medium-large 88 46.3 4 3.6 

Large 3 1.6 1 0.9 

Indeterminate/ 
Unidentified 3 1.6 51 46.4 

Hopi/Spanish 

Artifact 1 0.5 0 0 

Total; 190 99.9% 110 99.9 % 

Note: Percentages are based on the NISP for each group in relation to the total NISP by site. 
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Awatovi worked bone assemblage from the provenienced sections was not affected by the 

absence of screening during excavation. 

In contrast to the bird and lagomorph material, worked bone from carnivore 

elements appears more readily in the Hopi Village assemblage than in the other identified 

section assemblages (Table 5.2). Most of the carnivore artifacts appear in areas 

unprovenienced. The same seems to be generally true for the aniodactyl worked bone, 

with the noted exception of the domestic ungulate material. Excluding the prehistoric 

Western Mound, a single domestic animal bone artifact was located in the Hopi Village 

and another was found in a room associated with the 1935 test trench. Two other 

domestic worked bone objects were discovered in the Spanish Mission section and six 

were noted as unprovenienced. Table 5.4 lists the Spanish domestic animal bone artilacts 

recovered from Awatovi. 

This study found that ten of the total 128 identified bone artifacts (7.8 could be 

attributed with certainty to introduced Spanish domesticates; 116 (90.6 9c) are from 

indigenous game: and two of four artifacts analyzed as dog {Canis familiaris) could be 

either Spanish or Hopi domesticates. The other two dog bone artifacts (1.6 %) were 

identified as Hopi from the Western Mound. Wheeler (1978) identified two certain and 

four possible Spanish animal artifacts during his analysis. Two bone objects (1.6 %) were 

categorized as Equus sp., one horse and one probable mule; the other four artifacts (3.1 

%) were identified as domestic dog that could either be Spanish or Hopi. A total of sixty-

eight faunal artifacts (9.9 %) from this study (Table 5.2) were manufactured from 

unidentifiable aniodactyl bone, meaning that more examples of Spanish ungulate elements 
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Table 5.4 Spanish Domestic Animal Bone Artifacts From Awatovi 

Provenience Taxon Artifact 

Room 1, 50-100 cm Sheep/goat {Ovis/Capra) Miscellaneous utility 
Room 473. 150-200 cm Cow {Bos taurus) End scraper 
Room 529, caliche 
east side of south bench of. sheep (cf. Ovis aries) Worked horn corc 
Room 778, 125-175 cm Sheep/goat (Ovis/Capra) Miscellaneous utility 
Not available Sheep/goat {Ovis/Capra) Worked horn core 
Not available Goat {Capra hircus) Worked horn core 
.Not available Sheep {Ovis aries) Miscellaneous utility 
Not available Sheep/goat {Ovis/Capra) Bone stock 
Not available Sheep/goat {Ovis/Capra) End scraper 
Not available Large cow {Bos taurus) Scraper 

could have been crafted into worked bone, but that specific identifications beyond the 

Order Artiodactyla were not possible. Twenty-seven worked elements (3.9 %) could only 

be identified as either bird or mammal, and one object had characteristics of both Hopi and 

Spanish culture (Table 5.2). This tool will be discussed later in the chapter. The 

remaining 464 artifacts (67.4 %) are grouped into general bird and mammal size 

categories based on stature, shape, and bone thickness (Table 5.2). 

The data presented permit a nimiber of observations. First, high frequencies of 

bone objects made from birds and lagomorphs appear more prevalent in the Western 

Mound, while carnivore and wild artiodactyl bone artifacts are more numerous in the Hopi 

Village. This is due to the low frequency of wild ungulates in the prehistoric section, and 

the increased frequencies of carnivores and wild artiodactyls in the historic Village. A 

comparable percentage is found of manufactured tools from indigenous ungulates within 
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the fill of remodeled Hopi rooms in the Spanish Mission. Second, there are surprisingly-

few examples and low frequencies of domestic animal worked bone found in the Hopi 

VUlage or remodeled Mission rooms. Therefore, it is apparent that the Hopi continued to 

manufacture tools and other objects from indigenous animal bones even though domestic 

animal bone supplies were available. 

Often it is easier to categorize bone artifacts by inferred function than to identify 

them by animal species and skeletal element. This is because the bone is subjected to 

obvious cultural and occasional noncultural modifications. Cultural modifications are 

evidence in the techniques employed for bone manufacturing, such as grooving and 

snapping, splintering, abrading, polishing, longitudinal splitting, and drilling, as well as in 

the wear patterns. These cultural aspects can obliterate diagnostic features rendering 

taxonomic identification impossible (Figure 5.6 and 5.7). Noncultural modifications 

include rodent and carnivore gnawing, root etching, erosion, and chemical reactions in the 

soil. These later modifications had a minimal impact on the Awatovi worked bone 

collection. 

Along with the hypothesis of an increase in the use of domestic animal bone for 

artifacts was the expectation that Hopi methods of bone production would be altered in 

some fashion because of Spanish influence. Evidence presented in this study contradicts 

the notion of an extensive use of domestic animal elements as raw material for worked 

bone objects. Because many of the faunal artifacts are only identifiable to the unknown 

artiodactyl or medium-large mammal size categories, accurate counts of objects made 

from Spanish domesticates are unavailable. 



Figure 5.6 Modified Bone from Awatovi 
Lengths range from 4.0 to 21.0 cm. 

Figure 5.7 Modified Bone from Awatovi 
Lengths range from 6.2 to 2LI cm. 
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The worked bone analysis from the Hopi Village and the Spanish Mission indicate 

that there was no change from pre- to post-contact methods of bone production. In fact, 

the previously mentioned techniques of tool manufacturing continued well after Awatovi 

was abandoned in 1700. The Hopi at Walpi used these methods up till the 1880's, after 

which metal tools were favored (Adams 1980:14). 

The Peabody Museum database indicates that nine iron awls were excavated from 

Awatovi, two from the mission and the other seven from rooms within the Hopi Village. 

Only one of these awls exhibits a combination of Hopi and Spanish features (Figure 5.8). 

Unearthed in room 403 of the mission at a depth of 100-150 cm. this iron awl has an 

antler handle which makes it difficult to determine whether this was an example of Spanish 

influence on Hopi. or the other way around. Although a comparable object was not 

discovered at Walpi. examples like this one from Awatovi have been documented at Pecos 

(Kidder 1932:244; Figure 203) and Hawikuh (Hodge 1920:96-97; Figure 22). 

Awatovi*Hoinorovi Worked Bone Comparison 

Located 100 kilometers (62 miles) from the Hopi Mesas, the prehistoric 

Homol'ovi Ruins provide an ample quantity of worked bone to compare to the 

contemporary prehistoric Awatovi material. Similarities between these two areas should 

exist in the types of indigenous animals used for bone artifacts, the types of artifacts made, 

and the types of production methods employed at the time. 

Fewkes' Homol'ovi Study 

In the summer of 1896, Fewkes (1898b, 1904) conducted excavations at 



Figure 5.8 Spanish Iron Awl with Antler Handle 
11.5 cm in length 

Homorovi. Chevelon Ruin, and Chaves Pass to better understand the prehistoric 

occupants of this area and to e.xplore the most southern extension ol'Tusayan pottery 

(Fevvkes 1898b:519; I898c:6()l). During the course of the field season, manufactured 

animal bones were discovered, in addition to numerous other artifacts. Unlike Chaves 

Pass where many of the bone implements were made from the long bones of deer and 

antelope, few large bone tools were uncovered from the Homorovi and Chevelon Ruins. 

Bird elements appeared to be the primary source of worked bone material for these latter 

sites (Fewkes 1904:93). Fewkes believed that the environments of Homol'ovi and 

Chevelon Ruin were more conducive to birds and small game animals rather than large 

game animals. Most of the worked bones were awls, and ahhough they were crafted from 

the remains of dilTerent animals, turkey elements seemed to be the most popular (Fewkes 
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1904:94). Homol'ovi anifaci types included awk of various sizes, needle-like implements, 

whistles, bone tubes, and miscellaneous objects. 

Recent Homol'ovi Studies 

Much of what was found by Fewkes during his excavations at Homorovi has been 

echoed by the more recent studies of the ruins conducted by the Homorovi Research 

Program of the Arizona State Museum. The data used for comparison to the prehistoric 

section of Awatovi are derived from studies conducted at Homol'ovi II (Shelley 1993: 

Strand and McKim 1996; Szuter 1991b), III, and IV (Jones 1991). Data from these 

pueblos have been grouped together to increase sample size and for simplicity. Table 5.1 

provides artifact type comparisons between Awatovi, Homorovi. and Walpi. 

Both indigenous birds and mammals are represented in the Homorovi worked 

bone assemblage, although the incidence of mammal bone is greater. Almost every 

mammalian order present in the faunal assemblage appears to have worked bone examples 

represented. Table 5.5 lists by common name the animals used to make bone artifacts at 

Awatovi and Homol'ovi. As stated earlier, exact figures and percentages are unavailable 

for Homol'ovi. A "P". for present, denotes animals used for worked bone material. 

According to Adams (1989b), Jones (1991), and Shelley (1993), the most common 

animal in the Homol'ovi assemblage is the cottontail rabbit followed by the black-tailed 

jackrabbit. From the size of the assemblage, one could speculate that many bone 

implements were manufactured from these animals. This is similar to the Awatovi 

Western Mound, although it only contains sixteen examples of lagomorph worked bone 

(Table 5.2). 



Table 5.5 Animals Used to Make Bone Artifacts by Site Area. Prehistoric 

Western Mound -
Awatovi' Homol'ovi' 

Hawk P 
Turkey 7 P 
Canadian Goose I P 
Sandhill Crane P 
Sandhill Crane/Great Blue Heron P 
Pelican P 
Unidentified Bird P 
Cottontail 1 P 
Jackrabbit 5 P 
Black-tailed Jackrabbit 9 P 
Antelope Jackrabbit 1 
Canid P 
Coyote/Dog P 
Dog 2 
Bobcat 1 P 
.Artiodactyla 4 P 
Deer P 
Mule Deer P 
Small Size 1 P 
Small-Medium Size P 
Medium Size P 
Medium-Large Size 14 P 
Large Size P 
Unidentified P 

Total; 46 

' Present Study;" From Strand (1998); Strand and McKim (1996); Szuter (1991) 
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Unlike Awatovi, rodents are highly represented in the HomoFovi fauna, but like 

the Western Mound, rodents are not found in the worked bone coOection. Their size 

precludes the ability to make a worthwhile tool (Jones 1991; Shelley 1993). 

Many bird bone artilacts were noted in recent HomoTovi bone artifact studies 

(Jones 1991; Shelley 1993; Strand and McKim 1996; Szuter 1991b). Objects made from 

bird bone, especially turkey, are also found at Awatovi (Tables 5.3 and 5.5). With the 

exception of the unprovenienced areas, the prehistoric Western Mound contains the 

greatest number of worked bird bone objects (Table 5.2). 

Carnivore bone implements are more common at Awatovi than at Homol'ovi 

where they rank as the least represented faunal group (Jones 1991; Shelley 1993). 

Research (Pierce 1989; Olsen 1979) cited in Jones (1991) indicated that carnivore bones 

were not commonly used for artifact manufacturing; however, one example of carnivore 

worked bone was found in a small sample (n=15) from one Homol'ovi study (Szuter 

1991b: 107), and three examples were found in a larger sample (n=135) (Strand and 

McKim 1996). Identifiable carnivore bone objects number thirty-six out of 688 at 

Awatovi, but only three examples are from the Western Mound (Table 5.2). 

Artiodactyl bones do not comprise a large segment of the faunal assemblage at 

Homol'ovi (Jones 1991; Shelley 1993), but a great many bone artifacts were made out of 

these elements (Jones 1991). Examples include awls, beamers, punches, rasps, and soft 

hammers from antlers (Jones 1991; Shelley 1993). This is similar to the Awatovi 

collection. Artiodactyl remains are the most prominent (n=108, 15.7 %) within the entire 

Awatovi worked bone assemblage, excluding the size category materials, but ungulates 
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from the Western Mound represent the smallest quantity and overall site percentage (n=4. 

0.6 %) of the three major site sections (Table 5.2). 

Bone manufacturing methods at Homol'ovi appear to follow a standard format. 

Awls and similar tools were produced by longitudinal splitting, abrading, and polishing as 

evidenced by striations marks. Bone beads and tubes were generated from bone stock by 

grooving and snapping (Strand and McKim 1996:211; Szuter 1991b). 

Despite the fact that limited data is provided from the Homol'ovi studies, the 

worked bone assemblage from the pre-contact Western Mound of Awatovi appears to be 

similar to that of Homol'ovi. Both prehistoric areas contained comparable artifacts types 

(Table 5.1), and the inhabitants of both areas utilized the same types of animal species, 

though a greater diversity of animals was noted at Homol'ovi (Table 5.5). This Ls 

possibility due to the location of Homol'ovi in relation to the Little Colorado River. 

Lagomorph bone artifacts made up the most promineni percentage of pre-contact Awatovi 

material. foUowed by bird objects, implements made from aniodactyl bones, and carnivore 

tools (Table 5.2). Production methods appeared quite standard no matter what was being 

manufactured. Therefore, the animal species, artifact types, and manufacturing strategies 

used to make faunal artifacts at Homol'ovi and Awatovi appear to be almost identical. 

Awatovi-Walpi Worked Bone Comparison 

The only other published assemblage of worked bone from a Hopi site with 

Spanish occupation was collected during the 1975-1977 excavations at Walpi on First 

Mesa (Adams and Larson 1980). Adams (1980) considered the Walpi assemblage to be 
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important because although the "artifactual bone and other faunal remains may not be as 

varied or more unusual than other archaeological assemblages", the material dates 

between 1690-1880, a little known period of Hopi culture (1980:1-2). Although this time 

period extends beyond the last occupation of Awatovi (1700-1701), information from 

Walpi regarding Spanish influence in the form of domestic animals present can be used in 

comparison with Awatovi. 

Adams (1980) did the typological classifications of the Walpi worked bone 

assemblage. The analysis identified artifact use, the parent material and other 

morphological characteristics, the artifact location in a room, the social conte.xt of the 

room, and the time period during which the room was used (Adams 1980:2). Ruffner and 

Czaplewski (1980) made the animal and bone element identificaiions. 

A total of 110 faunal artifacts was recovered: forty-eight worked bone pieces, two 

antler lines, and sixty objects identified as other perishable faunal material. The bone 

artifacts were separated into ten categories; awls, needles, one weaving tool, one rib 

polisher, personal ornaments, counters, noisemakers, a hoe, tubes, and tablets. Other 

worked faunal material included artifacts made of horn, antler, hoof tooth, and turtle shell 

(Adams 1980:2). Table 5.1 compares the amounts and types of worked bone from 

Awatovi to Walpi and Homol'ovi. By comparing the manufactured bone and other 

worked faunal material between these two sites, a change in the pattern of domestic 

animal use over time may become apparent. 

The Walpi worked bone assemblage consists predominantly of mammal bone, 

especially identified medium-large and large sized artiodactyls, much the same way as the 
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post-contact Hopi Village and Spanish Mission sections of Awatovi. Table 5.6 Lists by 

common name the quantity and percentage of animals used to make bone artilacts at the 

historic, provenienced sections of Awatovi and at Walpi. 

Adams' (1980:6) study determined that of the twenty-one awls from Walpi, eight 

were identified as domestic animals, nine were indigenous fauna, and four were 

unidentifiable. However, half of the domestic animal awls come from rooms dating to 

1900-1920 (Adams 1980:7; Table 1). The earliest recovered awls, one from a domestic 

and one from a wild animal, come from rooms dating to 1750-1800. Eight artifacts were 

manufactured from domestic sheep, cow, sheep/goat, and cow/horse bones, dating from 

the eighteenth century. Though not contemporary, these finds are the closest in time to 

Awatovi. 

General inferences can be made regarding the use of domestic animal bones for 

tools at Walpi. Adams divided the WaJpi worked bone assemblage into two time 

categories: pre- and post-1880. "Pre-1880 is the time when the Spanish were the only 

non-Indian influence on Hopi lifestyle. After 1880, continuous contact began with Euro-

Americans" (Adams 1980:14). Adams hypothesized that bone tool use would decline 

after 1880 in favor of metal tools, and that a change would be evident from wild to 

domestic animal bones manufactured into tools. Her second hypothesis is similar to my 

expectation of what would happen after the introduction of Spanish domestic animals at 

Awatovi, only at a faster pace. However, this was not the case. 

Of the twenty-five artifacts that could be identified as either wild or domestic 

animals, Adams (1980:15; Table 2) found that ten of the pre-1880 artifacts were from 
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Table 5.6 Animals Used to Make Bone Artifacts by Site Area, Historic 

Historic Areas of Awatovi' Walpi-
) 

NISP % NISP <7c 

Turkey 2 1.4 0 0 

Canadian Goose 1 0.7 0 0 

Turtle 0 0 3 2.7 

Prairie Dog 0 0 1 0.9 

Lagomorph 0 0 2 1.8 

Jackrabbit 1 0.7 0 0 

Black-tailed Jackrabbit 10 0.7 2 1.8 
Canid 2 1.4 1 0.9 
Coyote 3 2.1 0 0 
Coyote/Dog 5 3.5 0 0 
Dog 1 0.7 0 0 
Bobcat 6 4.2 0 0 
Artiodactyla 17 11.9 5 4.5 
Deer 2 1.4 0 0 
Mule Deer 1 0.7 2 1.8 
Pronghom Antelope 4 2.8 4 3.6 
Wapiti 1 0.7 0 0 
Sheep/Goat 2 1.4 5 4.5 
Sheep 1 0.7 7 6.4 
Cow 1 0.7 20 18.2 
Cow/Horse 0 0 I 0.9 
Small Size 2 1.4 0 0 
Small-Medium Size 1 0.7 0 0 
Medium-Large Size 74 51.7 4 3.6 
Large Size 3 2.1 0 0 
Indeterminate/Unidentified 3 2.1 51 46.4 

Total: 143 100.0 % 110 99.8 % 

' Present Study;" From Adams (1980) 
Note: Percentages are based on the NISP of each animal in relation to the total NISP by 
site. 
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domestic animals and only four were from indigenous game. Eleven post-1880 artifacts 

were identifiable, six domestic and five wild. This suggests that domestic animal use at 

Walpi was more intense prior to 1880 than previously realized. However, this intense use 

of domestic animal skeletal elements for worked bone raw material does not appear at 

Awatovi prior to its abandonment. The inhabitants of the post-contact Hopi Village and 

the room additions to the Spanish Mission did utilize some introduced Spanish 

domesticates at Awatovi, but not nearly on the same scale as Walpi (Tables 5.2 and 5.4). 

Of the sixty other Walpi artifactual faunal remains, most are of cow hooves (Bos tauriis). 

Other animals include domestic sheep, sheep/goat, mule deer, pronghom antelope, turtle, 

and an unidentifiable canid (Table 5.6). 

Although domestic animal bone was more intensely used at Walpi than at Awatovi, 

the production of bone artifacts used the same manufacturing techniques regardless of 

Spanish contact. Longitudinal splitting, abrading, and polishing produced awls and similar 

tools, while bone beads and tubes were still generated from bone stock by grooving and 

snapping. In the same manner as Walpi, these production methods were carried over 

through time at Awatovi. 

Summary 

The first hypothesis of this study was that bone artifacts produced from domestic 

animal elements significantly replaced those crafted from indigenous animal remains during 

and after the Awatovi missionization period. The second hypothesis was that these post-

contact artifacts showed indications of Spanish influence regarding the way in which they 
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were manufactured. Neither of these hypotheses was supported. On the contrary, the 

inhabitants of Awatovi maintained their use of indigenous animal elements for worked 

bone. That is not to say that they did not use domestic animal bone as raw material for 

manufactured objects, but that the use of such bone was not as intense as hypothesized 

(Table 5.4). 

No apparent differences could be observed between the Homol'ovi ruins and the 

pre-contact section of Awatovi. Both contained similar types of artifacts constructed from 

indigenous animal skeletal elements. Production methods appeared consistent. These 

methods were still prominent in the worked bone assemblage even after Spanish 

missionaries occupied Awatovi. The use of introduced domesticate remains as raw 

material for crafted bone artifacts is observed in the post-contact sections of Awatovi. but 

is found more extensively at Walpi (Table 5.6). Only ten examples of domestic animal 

worked bone were observed, out of 128 artifacts identified by species at Awatovi. Three 

examples were associated with Hopi rooms, one with a Spanish room, and the remaining 

six examples were unprovenienced. Much of the Awatovi worked bone assemblage could 

only be identified to the general artiodactyl or medium-large size mammal category 

because the majority of the bone artifacts had been so extensively modified that potentially 

diagnostic features were destroyed. One tool, an antler handled iron awl, was the only 

example of combined Spanish and Hopi culture in the Awatovi manufactured bone 

assemblage. Production methods remained uniform throughout Awatovi, meaning that a 

Spanish presence at the site did not influence the manner of bone artifact manufacturing. 
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Chapter 6 

Summary and Conclusions 

The previous chapters have dealt with Hopi faunal subsistence practices from 

prehistoric to historic times. These practices included the procurement, food processing, 

bone manufacturing, and disposal of indigenous and domestic zooarchaeological material 

within the boundaries of the abandoned pueblo of Awatovi. For the purpose of this study 

the faunal material from the three major sections of the site were identified, which included 

the prehistoric Western Mound, the historic Hopi Village, and the Spanish Mission. The 

identification and comparison of the types and percentages of animal resources available 

prior to and following Spanish contact from these three sections, made it possible to 

determine changes in Hopi faunal utilization practices over time. 

The Awatovi results were then compared with archaeofaunal material from 

contemporary sites. Faunal remains from the Western Mound were compared with similar 

remains from the combined Homol'ovi pueblos, and animal material from the Hopi Village 

and Spanish Mission was evaluated against material from the earliest occupational period 

at Walpi. These comparisons were made in order to evaluate sampling problems caused 

by the absence of screening at Awatovi, and to establish whether the animal species and 

frequencies seen at this site were comparable elsewhere over time. 

Research Question # 1: What animal resources were utilized prior to and 

after Spanish contact, and what changes in animal subsistence practices resulted 

from this contact? it was expected that the Hopi hunted lagomorphs and 

indigenous artiodactyls for food, for their hides, and for religious needs prior to 
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missionization. Other animals, such as rodents and carnivores were believed to 

provide supplemental subsistence. It was hypothesized that most birds were 

captured for ritual purposes and not usually consumed. Prior lo Spanish coniact the 

Hopi inhabitants at Awatovi subsisted primarily on lagomorphs, foUowed by carnivores, 

wild artiodactyls, and rodents. Bird remains were mainly associated with rituals and were 

not considered food items. Lagomorph remains account for over 50 % of the elements 

recovered from the Western Mound, which suggests that these animals were the main 

source of meat in the prehistoric Hopi diet. Coyote/dog remains were the most dominant 

type of carnivore specimen recovered. The low percentage of large indigenous game in 

the prehistoric Western Mound indicated that these animals were not often procured. The 

scarcity may be due to sampling problems by the Peabody Museum excavation, but it is 

likely because of competition from other regional villages. However, the remains of wild 

artiodactyls transported to the site indicated that aU skeletal portions were evenly 

represented. 

It was hypothesized that with access to Spanish introduced domesticates, 

Hopi procurement, utilization, and discard of indigenous animals, particularly large 

game, would decline significantly at Awatovi in favor of domestic animal usage. 

After Spanish contact, changes appeared in the Awatovi archaeofaunal assemblage. 

Percentages of birds, lagomorphs, rodents, and carnivores steadily declined, the 

percentages of wild aniodactyl procurement increased slightly and then leveled off, and 

the percentages of domestic ungulate utilization increased substantiaJly. The decreases 

observed in the identified small and medium-sized mammals were a direct result of the 
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increased use of aniodactyis, both wild and domestic. Although, the percentage of 

lagomorph remains was siiU greater than either wild or domestic artiodactyl percentages in 

the historic Hopi Village, it is likely that the larger animals supplied the greater amount of 

meat protein. In the historic Spanish Mission, domestic artiodactyls surpassed lagomorphs 

as the most prominent grouping of animal elements recovered. The fact that Old World 

domesticates became so quickly integrated into the Hopi diet indicates how important they 

were to ongoing subsistence strategies. Procurement of wild ungulates remained constant 

during this time, which suggests a number of possibilities. First, that human populations 

declined regionally, which lead to less competition of local artiodactyls and hence, greater 

availability than that observed prehistorically. Second, that the larger size of historic 

Awatovi allowed more hunters to travel farther in search of large game. Third, although 

the Hopi had access to domesticates after the friars were expelled, it may be that a 

segment of the Hopi population had differential control over these animals, thus forcing 

other inhabitants to hunt native large ungulates. These animals were considered necessary 

in order to keep protein levels stable. Carnivores and rodents provided supplemental 

nutrition. 

Greater utilization of domestic artiodactyls becomes apparent in the skeletal 

representation of these animals and in marrow processing. In the historic sections of 

Awatovi, wild artiodactyl body portions tended to be biased toward limbs. These limb 

segments provided the greatest amount of meat and the richest marrow filled bones. By 

contrast, the skeletal representation of domestic ungulates appeared relatively even or 

complete regarding body part portions. Hence, more of the processed carcass was being 
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Utilized. Marrow processing added to the subsistence base of the Hopi. The remains of 

introduced artiodactyls recovered from the Spanish Mission implied that the same 

processing methods that were used for extracting marrow from wild ungulates was used 

on domesticates. Comparable percentages of wild and domestic aniodactyl bones broken 

for marrow were noted in the Mission assemblage. Marrow processing is a time 

consuming activity, so the fact that domestic ungulate bones were processed in this 

manner suggests that they had become a valuable asset to Hopi nutritional needs. 

Research Question # 2: What changes are reflected in the bone tool 

assemblages from pre- to post-Spanish contact at Awatovi, once raw materials from 

domestic animals and metal tools became available? It is hypothesized that with a 

more readily available source of bone material over time, the number of Awatovi 

worked bone artifacts would quantitatively shift from indigenous animal sources to 

introduced animals. The bones of birds and lagomorphs were the major sources of raw 

material for the manufacturing of bone tools in the Western Mound. Utilization of these 

animals as the primary sources of bone for artifacts declined in the historic Hopi VUlage 

and Spanish Mission sections, in favor of carnivore and artiodactyl bone. These 

observations coincide with the percentages of unworked carnivore and artiodactyl bone 

from these sections. The percentages of wild and domestic artiodactyl usage increased in 

the historic sections of Awatovi, but the remains of indigenous ungulates were still 

preferred as raw material sources for worked bone. 

From the historic sections of the site, a total of ten domestic worked bone objects 

out of 128 identified bone artifacts were recovered, but the majority of these were from 
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unprovenienced locations. Eight of the domestic manufactured bones were identified as 

sheep, goat, or sheep/goat. The other two were cattle. Sbcty-eight faunal artifacts in the 

study were crafted from unidentified artiodactyl bone, which suggests that additional 

examples of Spanish domesticates may have been used as raw material, but that more 

precise identifications were not possible. One object, an iron awl with an antler handle, 

displayed characteristics of both Hopi and Spanish influence. The low percentage of 

known domestic animal bone being utilized for artifacts indicates that the Awatovi Hopi 

continued to manufacture tools and other objects from indigenous animal remains even 

though domestic animal bone supplies were readily available. 

It was expected that Hopi methods of bone production, such as grooving and 

snapping, longitudinal splitting, abrading, drilling, splintering, and polishing would 

be altered as a result of Spanish influence. However, the worked bone analysis from 

the historic Village and Mission sections indicated that there was no change from pre- to 

post-contact methods of bone production. The Hopi did not appear to have access to 

metal tools brought by the Spanish missionaries until after the Pueblo Revolt, and then as 

was seen at Walpi, they did not extensively use metal as a replacement for bone tools untO 

the late 1800s. 

Hence, there was no discemable quantitative shift in the number of Awatovi 

worked bone artifacts manufactured from indigenous animal sources to those made from 

Spanish introduced animals. Local animals continued to provide the majority of the raw 

material for bone tools and other objects. 

Research Question # 3: How do the usage patterns of the Awatovi faunal 
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assemblages compare to other prehistoric and historic Hopi villages, namely 

Homol'ovi and Walpi? It was hypothesized that the Western Mound faunal 

collection would be similar to the assemblage from Homol'ovi, and that the animal 

remains from the historic Awatovi sections would be comparable to the assemblage 

from Walpi. The prehistoric and historic Awatovi faunal collections were compared to 

Homol'ovi and Walpi, respectively, in order to determine whether the absence of 

screening at Awatovi biased the sample collections in favor of large sized animal remains. 

Because the excavational fill was shovel sifted it was believed that the recovery of small 

sized animal remains would be lacking. In some instances this does appear to be the case, 

but not always. Sample size, site locations, and associated natural habitats are other 

possibilities that may account for the differences observed between the prehistoric and the 

historic sites. 

The remains offish, amphibians, reptiles, and waterfowl birds found at Homol'ovi 

can be attributed to the site's close proximity to the Little Colorado River. Such a water 

source is not available on the mesas or in the surrounding vicinity. The large percentage 

of lagomorph remains discovered at Homol'ovi is comparable to that found in the Western 

Mound of Awatovi. However, cottontails and not jackrabbits were the dominant species 

procured at Homol'ovi because the natural vegetation and agricultural crops in the 

riverine area provided a suitable habitat for the cottontails. By comparison, the mesa area 

of Awatovi is open desert with limited vegetation and is more suitable to jackrabbits. 

Although the percentage of rodent remains was lower at Homol'ovi than at the 

prehistoric section of Awatovi, the greater diversity of species can be attributed to 
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sampling and location. Carnivores provided a greater source of subsistence to the 

inhabitants of the Western Mound than they did to the population of Homol'ovi. The low 

percentage at Homol'ovi is likely due to the utilization of the other diverse resources. At 

both sites the percentage of wild artiodactyl remains is low, but at Homd'ovi it is 

extremely low. Again this may be due to local competition for large game and the 

possibility that ungulate procurement and use is greater on the mesa than it is in the valley. 

The greater diversity and higher percentage of bird remains found in the historic 

sections of Awatovi than at Walpi suggests that these animals were procured more often 

for ritual needs and occasionally as sources of food. The absence of screening at Awatovi 

did not appear to adversely impact the recovery of these remains. In both historic sites, 

lagomorph remains account for the highest percentage of bones in the assemblages, even 

though domestic aniodactyls likely provided the greatest amounts of meat protein. It is 

probable that some of the unidentified artiodactyl elements are the remains of domestic 

ungulates. If these domesticates could have been identified, then the greater percentage of 

bones in both historic site assemblages would be Old World artiodactyls rather than 

lagomorphs. In any case, lagomorphs were still easily procured and they provided a 

source of food and other needs. Jackrabbits continue to be the dominant species captured 

during the historic period at Awatovi, but cottontails were slightly more prevalent at 

Walpi. It is possible that this may be due to screening, or adequate ground cover in the 

vicinity allowed for the procurement of these animals. 

At Walpi, a more diverse selection of rodent remains was recovered. This is 

probably due to the use of screening. Although these animals were mainly identified as 
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intrusive, some were likely consumed. Most of the rodent bones from Awatovi were the 

remains of meals. As at Homorovi, the utilization of carnivores at Walpi was limited, but 

in the historic sections of Awatovi, there was a notable difference in the percentage of 

carnivores recovered. Some of the remains were likely the result of Spanish dog burials, 

while other bones were from meals. The high percentages of lagomorph and domestic 

artiodactyl utilization at Walpi implied that carnivores were not a necessary food item, but 

at Awatovi these animals continued to be used as food items. 

Wild artiodactyls were a stable source of subsistence to the Awatovi inhabitants of 

the Village and Mission, but at Walpi the procurement of these animals was minimal. 

Local depletion or conflicts with other groups in the area, such as the Navajo, probably 

contributed to the low percentage, but the main reason for the lack of wild ungulates at 

Walpi was that they were unnecessary. Domestic artiodactyls provided the primary source 

of meat protein. Although introduced ungulates also provided the greatest portion of 

animal meat at historic Awatovi, local artiodactyls continued to be hunted because some 

individuals may not have had access to domesticates. 

The lack of screening at Awatovi did not affect the recovery of worked bone from 

small sized animals, such as birds and lagomorphs, as higher percentages of bone artilacts 

from these animals were recovered from Awatovi than from Walpi where the material was 

processed through 1/4 inch mesh screens. Unfortunately, exact figures and percentages of 

worked bone for Homol'ovi are unavailable, but inferences based on the faunal 

assemblage can be made. Both the prehistoric Western Mound of Awatovi and 

Homol'ovi contained comparable artifact types and the inhabitants of both sites relied on 
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the same animal species. Lagomorphs and birds were the major sources of raw material 

for worked bone, followed by artiodactyl implements, and objects crafted from carnivore 

bone. Production methods and artifact types were standardized. Hence, faunal artifacts ai 

Avvatovi and HomoFovi are significantly similar. 

Utilization of domestic animal bone as a raw material source appeared to have 

been more intense at Walpi than in the historic sections of Awatovi. Over half of the 

twenty-live artifacts that could be identified as either wild or domestic animals were 

proven to be from introduced domesticates at Walpi. Although domestic animal bone was 

used on a greater scale for tool and other artifact manufacturing, the production methods 

and artifacts types remained unchanged despite Spanish contact. 

Of all the beliefs, objects, and resources that Europeans brought to the New World 

to impart upon the indigenous populations, few have been so readily accepted by the local 

inhabitants as have introduced domestic animals. Old World domesticates have had an 

enormous impact on Hopi subsistence strategies. This pattern was just emerging when 

Awatovi was abandoned. As domestic artiodactyls became more available and their 

utilization for subsistence increased, indigenous game either declined significantly as in the 

case of lagomorphs, or remained stable as in the case of wild aniodactyls. This indicates 

that domestic artiodactyls provided new sources of food to the local population at the 

expense of local resource procurement. 

But why did the Hopi choose to use these foreign domestic animals? The first 

possibility is that they provided a readily available source of food without the need of 

scheduling and expending energy on hunts. The animals were likely killed and processed 
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on site or in the general vicinity, and all portions could then be utilized without the need of 

transporting large segments long distances. Second, the utilization of these animals would 

be necessary for meat protein if other groups, such as the Navajo, curtailed Hopi access to 

traditional hunting lands. However, the most likely possibility to explain why the Hopi 

adopted domestic animals had to do with differential access to resources, chat is land 

versus animals. The Hopi who would have probably benefited the most from the 

introduction and utilization of Old World domestic animals would be those from low 

status clans and lineages. These people likely had little rank in the community and were 

precluded from owning any ceremonies (LaMotta 1994:15). They were also restricted or 

denied access to quality agricultural lands. Hence, these individuals would have benefited 

the most by converting to Christianity because they eventually would have differential 

access to domestic livestock when the missionaries were forced from Awatovi and the 

other pueblo territories. Access to herd animals would possibly have provided 

disenfranchised clans or individuals with a more economical method of using available, 

quality poor lands by allowing the animals to graze. Those clans or individuals who did 

not have access to domestic artiodactyls would have continued to hunt indigenous 

artiodactyls for meat protein. 

Should the Hopi Tribe ever grant permission to conduct additional excavations at 

Awatovi, it would be beneficial to have test units placed in locals where the Peabody did 

not excavate, such as the stable area or the remaining Hopi rooms identified by the 1935 

test trench. Only this time the removed fill would be screened using at least 1/4 inch 

screens. This way an accurate assessment of possible sampling problems could be 



addressed, and faunal material recovered from the excavation could be compared and 

contrasted to this analyzed zooarchaeological assemblage. Similarities and differences 

could then be noted. Of particular interest would be an e.xplanation for the low quantity of 

faunal remains attributed to the Western Mound section of the site. 

In the absence of re-e.xcavating Awatovi, it would be helpful if other Spanish 

contact period sites could be tested, or il" they already have been excavated then having the 

faunal collections from these sites analyzed or even reanalyzed. The information would be 

beneficial in helping archaeologists to better understand the impact that Europeans and 

their foodstuffs had on indigenous populations. 



284 

Appendix A: Faunal Coding Format 

Bag No. Consecutive number given to each bag from the site. 

Case No. Consecutive number given to each faunal element from the site. 

Provenience 
information; These variables are taken from the bag itself. 

Taxon: See attached list for codes. This variable is 6 digits long. The first number indicates 
class, the next four indicate laxa. and the last number is size. 

Class: 0-Untcnown 
1-Fish 
Z-.'^mphibia 
3-Reptile 
4-Bird 
5-Mammal 

Size: 1-Very small (rodent size; passeriforms) 
2-Very small/small (rodent - lagomorph size) 
3-Small (lagomorph size; rail and small duck) 
4-Small/medium (lagomorph - coyote/pig/sheep/goat) 
5-Medium (coyoie/pig/sheep/goat; crow, hawk, and large duck) 
6-Medium/large (coyote/pig/sheep/goat - ariiodactyl/cow/horse size: goose, heron, 

and large hawk) 
7-Large (ariiodactyl/cow/horse size) 

Side: O-Unknown 
1-Right 
2-Left 
3-Axial 
4-Fused right and left (i.e. sides of cranium) 

Body Part: See List 2. 

Portion: 0-Unknown 
1 -Complete (even if epiphyses are missing) 
2-Proximal epiphysis 
3-Proximal epiphysis fragment 
4-Proximal <1/2 
5-Proximal 1/2 
6-Proximal >1/2 
7-Distal epiphysis 
8-Distal epiphysis fragment 
9-Distal <1/2 

10-Distal 1/2 
11-Disial>l/2 
12-Shaft/Blade/Neck 
13-Anterior (i.e. ilium, scapula-glenoid fossa, mandibie-see bodypt) 
14-Posterior (i.e. ischium, scapula-curve, maxilla) 
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Appendix A; Faunal Coding Format (con't) 

Portion: 15-Middle/Medial (i.e. vertebra, whole innominate, acetabulum- see body pt) 
(con't) i6-Lateral 

17-Fragment 
18-Nearly complete 

Fusion: O-Unknown or not applicable 
1-Fused 
2-Epiphyseal lines present 
3-Unf"used or immature (prox./distal not determined) 
4-Unfused proximal 
5-Unfused distal 
6-Boih ends unfused 
7-Fetal or neonatal 
8-Antler: shed base 
9-Antler: unshed base 

0-Unknown or not applicable 
1-Alv. beginning to open 
2-Alv. open, tooth crown partly formed 
3-Tooih beginning to erupt 
4-Toctli half exposed 
5-Tooth between half and fully exposed 
6-No wear 
7-Slight/light wear 
8-Light - moderate wear 
9-Moderate wear 

10-Moderate - heavy wear 
11-Heavy wear 
12-Tooth crown destroyed by wear 
13-Infeciion/deformity, age unknown 

0-Not applicable 
1-Premolar /4 - deciduous 
2-Premolar /4 - permanent 
3-Molar /3 - deciduous 
4-Molar /3 - permanent 
(Measure height of tooth either buccal-Ungual or anterior-posterior) 

Weathering: 1-Recent (bone grease still present) 
2-Good condition (archaeological); sharp edge 
3-Slightly weathered (post-depostional, surface damage - rounded edges) 
4-Heaviiy weathered (post-depostional, extensive surface damage - rounded edges) 
5-Weathered (exposure on ground surface-white) 
6-Complete or slightly weathered; sharp edge 

Breakage: 0-No breaks/complete 
1-Old breaks 
2-Fresh breaks 
3-Old & fresh breaks 

Age (tooth 
eruption): 

Crown height: 
(mandibular 
teeth) 



286 

Appendix A: Faunal Coding Format (con'i) 

Breakage: 
(con't) 

4-Cone fragmentaiion (marrow extraction) - Record diameter 
5-Spiral fracture - old 
6-Spiral fracture - fresli 
7-Crushed - old 
8-Cruslied - fresh 
9-Spiral - old and fresh 

10-Transverse break 
11-Lonaitudinal break 

Bumina: 0-Not burned 
1-Entire specimen brown-black scorched 
2-Epiphyseal end(s) brown-black scorched 
3-Non-epiphyseal portion brown-black scorched (shalt) 
4-Entire specimen calcined, taupe/grey/blue 
5-Epiphyseal end(s) calcined 
6-Non-epiphyseal portion calcined (shaft) 
7-Pariial bumtypariial calcined - note which is greater and location 
8-Stained (end/side stained brown/black) 
9-Smudged (burnt area wipes off; bump against burnt material) 

10-Mineral staining - not burnt 

Butchering: 0-Absent 
1-Cut marks (indeterminate) 
2-Handsaw 
3-Cleaver/axe 
4-Scrape marks 
5-Combination of marks (note type) 
Note number and location of marks on bone. 

Gnawinc: 0-Absent 
1-Rodent gnawing - light 
2-Rodent gnawing - moderate 
3-Rodent gnawing - heavy 
4-Camivore gnawing - light (note width of puncture marks, depth. & location) 
5-Camivore gnawing - moderate 
6-Camivore gnawing - heavy 
7-Combination of gnawing 
8-Indeterminate gnawing (questionable) 

Worked: 0-Not worked 
1-Worked (striations. awls, polishing, tool manufacturing) 
Description of working - type of bone if possible 

Weisht: Measured to the nearest 0.1 eram. 

Measure; 

Quantity: 

Gross length of each bone (from end to end). Size determination. 

Number of faunal remains. This will generally be 1 unless a group of bones 
can ail be similarly identified (i.e., unidentified bones). 
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Appendix A: Faunal Coding Formal (con't) 

Numeric Values for Body Pari Variable: 

00 Indeterminaie 
01 Anller/hom core 
02 Cranium indeterminate 
03 Cranium wiih/withoui horn core 
04 Frontal 
05 Auditory meatus/tympanic bulla 
06 Parietal 
07 Occipital 
08 Occipital condyle 
09 Hyoid 
10 Nasal 
11 Zygomatic 
12 Maxilla 
13 Maxilla fragment 
14 Premaxilla 
15 Prevomer 
16 Cranial proximal half (frontal, premaxilla, maxilla, zygomatic, nasal) 
17 Cranial distal half (parietal, occipital, zygomatic) 
18 Petrous portion (behind auditory meatus) 
19 Squamous portion - temporal 
20 Mandible (whole) 
21 Horizontal ramus 
22 Anterior 1/2 horizontal ramus 
23 Posterior 1/2 horizontal ramus 
24 Midline horizontal ramus 
25 Ascending ramus 
26 Mandibular condyle 
27 Coronoid 
28 Condyle and coronoid 
29 Tooth indeterminate 
30 Incisor 
31 Upper incisor 
32 Lower incisor 
33 Canine 
34 Upper canine 
35 Lower canine 
36 Premolar 
37 Upper PM 
38 Lower PM 
39 Molar/Cheektooth 
40 Upper M/Ct 
41 Lower M/Ct 
43 Vertebra Indeterminate 
44 Atlas 
45 Axis 
46 Cervical 
47 Cervical epiphysis 
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Appendix A: Faunal Ccxling Format (con't) 

Numeric Values for Body Part Variable; 

48 Cervical body 
49 Cervical spinous process/dorsal spine 
50 Cervical transverse/lateral process 
51 Cervical anterior process 
52 Cervical posterior process 
53 Cervical 1/2 side (transverse cut) 
54 Thoracic 
55 Thoracic epiphysis 
56 Thoracic body 
57 Thoracic spinous process/dorsal spine 
58 Thoracic transverse/lateral process 
59 Thoracic anterior process 
60 Thoracic posterior process 
61 Thoracic 1/2 side (transverse cut) 
62 Lumbar 
63 Lumbar epiphysis 
64 Lumbar body 
65 Lumbar spinous process/dorsal spine 
66 Lumbar transverse/lateral process 
67 Lumbar anterior process 
68 Lumbar posterior process 
69 Lumbar 1/2 side (transverse cut) 
70 Sacrum 
71 Caudal 
72 Ribs-Carapace 
73 Sternum 
74 Pectoral girdle-coracoid 
75 Scapula 
76 Clavicle 
77 Costal cartilage/ossified tendon 
78 Innominate (complete) 
79 Ilium 
80 Ischium 
81 Pubis 
82 Acetabulum 
83 Ilium and part/whole acetabulum 
84 Ischium and part/whole acetabulum 
85 Pubis and part/whole acetabulum 
86 Ilium, ischium, and acetabulum 
87 Ilium, ischium, and pubis 
88 Ischium, pubis, and acetabulum 
89 Pelvis/pelvic girdle (bird) 
90 Long bone Indeterminate 
91 Humerus (shaft or complete) 
92 Proximal humerus 
93 Distal humerus 
94 Radius (shaft or complete) 
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Appendix A; Faunal Ccxling Format (con't) 

Numeric Values for Body Part Variable: 

95 ftoximal radius 
96 Distal radius 
97 Ulna (shaft or complete) 
98 Proximal ulna 
99 Distal ulna 
100 Eladio-ulna 
101 Metacarpal - carpometacarpus 
102 Proximal metacarpal 
103 Distal metacarpal 
104 Carpals 
105 Scaphoid 
106 Lunate 
107 Magnum 
108 Unciform 
110 Femur (shaft or complete) 
111 Proximal femur 
112 Distal femur 
113 Tibia - Tibiotarsus (shaft or complete) 
114 Proximal tibia 
115 Distal tibia 
116 Fibula (shaft or complete) 
117 F*roximal fibula 
118 Distal fibula 
119 Tibio-fibula 
120 Metatarsal -tarsometarsus (shaft orcomplete) 
121 Proximal metatarsal 
122 Distal metatarsal 
123 Patella 
124 Tarsals 
125 Astragalus 
126 Calcaneus 
127 Talus (trochlea) 
128 Navicular 
129 Cuneiform 
130 Malleolus 
131 Naviculo-cuboid 
13 5 Metapodial (shal't or complete) 
136 E^oximal metapodial 
137 Distal metapodial 
138 Podial - Sesamoid indeterminate 
139 Phalanx indeterminate 
140 Phalanx I 
141 Phalanx II 
142 Phalanx III (terminal one) 
143 Phalanx III (bird) 
148 Dermal layer 
149 Baculum 
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Appendix A; Faunal Coding Format (con't) 

Numeric Values for Body Part Variable: 

150 Furculum (bird) 
151 Eggshell 
152 Tracheal lUng (bird) 
153 Urostyie (frog/toad) 
154 Plastron (turtles) 
155 Opercular 
150 Quadrate 
157 .Articular 
158 Hyomandibular 
159 Preopercular 
160 Dentary 
161 Flat bone 
162 Spongy bone 
163 Cranial midline (frontal, parietal, zygomatic, temporal) 
164 Ilium, pubis, and acetabulum 
165 Sphenoid 
166 Malar/zygomatic 

Numeric Code for Recovered Taxa; 

000000 Class/family/size indeterminate 
001000 Indeterminate bird/mammal 
100000 Osteichthyes/Teleost (Bony Fishes) 

200000 Amphibia (Amphibians) 
202000 Salientia (Crogs & toads) 
202060 Rana sp. (frogs) 
202100 Biifo sp. (toads) 
202110 Bufo alvarius (Colorado River toad) 

300000 Reptilia (Reptiles) 
301000 Testudinata (turtles) 
301020 Kinostemon sp. (mud turtle) 
301030 Testudinidae (F: turtles) 
301040 Gopherus agassizi (desert tortoise) 
301050 Chrysemyspicta (turtle) 
302000 Squamata (lizards & snakes) 
302010 Sauria (lizards) 
301260 Crotophyius wislizeni (leopard lizard) 
301380 Phrynosoma sp. (homed lizard) 
301570 Cnemidophorus sp. (whiptail) 
301580 cf. Cnemidophorus sp. (compare to whiptail) 
301630 Cnemidophorus tigirs (western whiptail) 
303000 Serpentes (snakes) 
303070 Colubridae (F; nonpoisonous snakes) 
303510 Croiaiidae (F: poisonous snakes) 
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Appendix A: Faunal Coding Format (con't) 

Numeric Code for Recovered Taxa: 

400000 Aves (Birds) 
412000 Meleagridiae (turkeys) 
412010 Meleagris gallopaw (turkey) 
413000 Gruidae (crane) 
413010 Grus canadensis (sandhill crane) 
414000 Accipitridae (hawks, old world vultures & allies) 
414010 Circus cf. cyaneus (compare to marsh hawk) 
414030 Buteo cf. jarnaicensis (compare to red-tailed hawk) 
414040 Buieo jarnaicensis or B. regalis (red-tailed or ferruginous hawk) 
414050 Buteo sp. (hawk) 
414070 Aquila chrysaeios (golden eagle) 
415000 Cathartidae (vultures) 
415010 Cathanes aura (turkey vulture) 
416000 Falconidae (falcons) 
416010 Falco rnexicanus (prairie falcon) 
416020 Falco cf. rnexicanus (compare to prairie falcon) 
416030 Falco sparverius (sparrow hawk/kestrel) 
418000 Phasianidae (quails, pheasant & peacocks) 
418030 Lophonyx sp. (California or Camel's quail) 
418050 Callus gallus (domestic chicken) 
418060 Gallus cf gallus (compare to domestic chicken) 
428000 Columbidae (pigeons & doves) 
430000 Strigidae (owls) 
430010 Asio otus (long eared owl) 
430020 Bubo virginianus (Great homed owl) 
440000 Passeriformes (perching birds) 
450000 Corvidae (aows, ravens, jays, magpies) 
450010 Corvus corax (common raven) 
460000 Icteridae (meadowlarks, blackbirds & orioles) 
470000 Fringilledae (grosbeaks, finches, sparrows, buntings) 

500000 Mammalia (Mammals) 
504013 Leporidae (rabbits & hares) 
504023 Lepus sp. O'ack rabbits) 
504033 Lepus alleni (an telope jackrabbit) 
504043 Lepus califomicus (black-tailed jackrabbit) 
504053 Sylvilagus sp. (cottontails) 
505001 Rodentia (Rodents) 
505011 Sciuridae (squirrels & allies) 
505021 Aminospermophilus leucurus (whitetail antelope squirrel) 
505131 Ammo spermophilus harrisii or Spermophilus tereticaudus 

(Harris antelope squinel or round-tail ground squirrel) 
505151 Spermophilus sp. (ground squirrel) 
505161 Spermophilus beecheyi (California ground squirrel) 
505171 Spermophilus variegates (rock squirrel) 
505181 Cynomys gunnisoni (Gunnison's prairie dog) 
505211 Geomyidae (pocket gophers) 
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Appendix A: Faunal Coding Format (con't) 

Numeric Code tor Recovered Taxa: 

505221 cf. Geomyidae (compare to pocket gophers) 
505231 Thomomys sp. (western pocket gopher) 
505241 Thomomys botlae (valley pocket gopher) 
505251 Thomomys umbrinus (southern pocket gopher) 
505261 Thomomys cf. umbrinus (compare to southern pocket gopher) 
505301 Heteromyidae (kangaroo rats & pocket mice) 
505311 Perognaihus sp. (pocket mouse) 
505461 Dipodomys sp. (kangaroo rat) 
505471 Dipodomys merriami (Merriam's kangaroo rat) 
505481 Dipodomys deserti (Desert kangaroo rat) 
505511 Cricetidae (Native rats & mice) 
505531 Onychomys sp. (grasshopper mouse) 
505571 Reithrodontomys megalotis (western harvest mouse) 
505581 Baioniyes sp. (pygmy mouse) 
505601 Ptromvicui sp. (mouse) 
505791 A/eforoffui sp. (woodrat) 
505801 Neototna lepida (desert woodrat) 
505811 Neototna cf. albigula (white-throated woodrat) 
505901 Erethizontidae (New World porcupines) 
505911 Ereihizon dorsatum (porcupine) 
505951 Castoridae (beavers) 
505961 Castor canadensis (beaver) 
506005 Camivora (carnivores) 
506015 Canidae (dog & allies) 
506035 Canis latrans (coyote) 
506045 Canis latrans or Canis familiaris (coyote or domestic dog) 
506055 Canis familiaris (domestic dog) 
506075 Vulpes macrotis (kit fox) 
506085 Urocyon cinereoargenteus (gray fox) 
506095 Vulpes f'ulva (red fox) 
506115 Ursidae (bears) 
506125 Ursus americanus (black bear) 
506145 Procyonidae (racoons, ringtail & coati) 
506155 Procyon lotor (raccoon) 
506175 Mustelidae (weasels, skunks & allies) 
506185 Taxidea taxus (badger) 
506195 Mephitis sp. (skunk) 
506205 Mephitis mephitis (striped skunk) 
506255 Felidae (cats) 
506265 Felis rufus (bobcat) 
506275 Felis domesticas (domestic cat) 
507007 Artiodactyla (deer, antelope & bighorn sheep) 
507017 Suidae (Old World swine) 
507027 Sus scrofa (pig) 
507037 Sus cf. scrofa (compare to pig) 
507047 Tayassuidae (peccaries) 
507057 Tayassu tajacu (collared peccary - "javelina") 
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Appendix A: Faunal Ccxling Format (con" 0 

Numeric Code for Recovered Taxa; 

507107 Cervidae (deer & elk) 
507117 Odocoileus sp. (deer) 
507127 Odocoileus hemionus (mule deer) 
507137 Odocoileus cf. hemionus (compare to mule deer) 
507147 Odocoileus virginianus (white-tailed deer) 
507157 Odocoileus cf. virginianus (compare to white-tailed deer) 
507167 Odocoileus hemionus or Ovis canadensis (mule deer or bighorn sheep) 
507177 Odocoileus hemionus or Anlilocapra americana (mule deer or pronghom) 
507207 Antilocapridae (pronghom) 
507217 Anlilocapra americana (pronghom antelope) 
507227 Antilocapra cf. americana (compare to pronghom antelope) 
507237 Antilocapra americana or Ovis canadensis (pronghom or bighorn sheep) 
507307 Bovidae (cows, sheep, goat & allies) 
507317 Ovis canadensis (bighom sheep) 
507327 Ovis cf. canadensis (compare to bighom sheep) 
507337 Bos taurus (domestic cow) 
507347 Bos cf. taurus (compare to domestic cow) 
507357 Ovis aries (domestic sheep) 
507367 Capra hircus (domestic goat) 
507377 Ovis/Capra sp. (domestic sheep/goat) 
507387 Ovis cf. aries (compare to domestic sheep) 
507397 Capra cf. hircus (compare to domestic goat) 
508007 Perissodactyla (horses, donkeys, tapirs & allies) 
508017 Equidae (horses & donkeys) 
508027 Equus caballus (domestic horse) 
508037 Equus sp. (equid) 
508047 Equus asinus (domestic donkey) 
508057 Equus or Bos (horse or cow) 
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Appendix B: Quantity and NISP Percentage of Taxonomic Groups By Site Section at Awatovi 
Western Mound Hopi Village Spanisii Mission Entire Site ot 

Taxonomic (Prehistoric) (Historic) (Historic) Awatovi 
Groups No. % No. % No. % No. 9! 

Reptiles 0 0 0 0 1 0.05 1 0.02 

Birds 14 14 35 1.6 18 0.9 67 1.3 

Lagomorphs 508 52.6 513 23.3 544 26.3 1565 29.9 

Rodents 70 7.2 38 1.7 10 0.5 118 "> "J 

Carnivores 136 14.1 194 8.8 143 6.9 473 9.0 

Wild 
•Artiodactyls 96 10.0 321 14.6 289 14.0 706 13.5 

Domestic 
Artiodactyls 0 0 419 19.0 588 28.5 1007 19.2 

Unidentified 
Artiodactyls 15 1.5 337 15.3 302 14.6 654 12.5 

Perissodactyls 0 0 6 0.3 10 0.5 16 0.3 

.Artiodactyls/ 
Perissodactyls 0 0 0 0 5 0.2 5 0.09 

Small-Medium 
Bird 1 0.1 2 0.09 0 0 3 0.06 

Medium Bird 0 0 2 0.09 0 0 2 0.04 

Large Bird 0 0 0 0 1 0.05 1 0.02 

Very Small-

Small Mammal 63 6.5 4 0.2 1 0.05 68 1.3 

Small Mammal 19 1.9 45 2.0 9 04 73 14 

Small-Medium 
Mammal 1 0.2 9 04 4 0.2 15 0.3 

Medium Mammal 2 0.2 40 1.8 17 0,8 59 1.1 

Medium-Large 

Mammal 11 I.l 151 6.8 105 5.1 267 5.1 

Large Mammal 28 2.9 86 3.9 18 0.9 132 2.5 

Unidentified 0 0 2 0.09 0 0 2 0.04 

Totals: 965 99.7 2204 99.9 2065 99.9 5234 99.9 

Note; Percentages are based on the combined NISP for eacb taxa group in relation to the total NISP for 
eacb site section and the entire site. 



Appendix C: Summary of Archaeofaunal Remains by Site Sections at Awaiovi 
By NISP and Percentages 

Western Mound Hopi Village Spanish Mission 

Taxon (Prehistoric) (Historic) (Historic) 
(Scientific/Common Name) NISP % NISP % NISP 

Reptilia 
Testudinata (turtles) 

Chrvsemys picta (painted turde) 0.05 

Aves 
Accipitridae 
(liawks. old world vultures & allies) 1 0.1 1 0.04 — — 

Buieo jainaicensis or Biiteo regalis 
(.red-tailed or ferruginous hawk) ~ " 6 0.3 - " 

Buieo cf. jainaicensis 
(compare to red-tailed hawk) - ~ 2 0.1 — -

Circus cf. cyaneiiS 
(compare to marsh hawk) - ~ 1 0.04 1 0.05 

Aquila chrysaetos (golden eagle) " ~ ~ - 12 0.6 
Falconidae (falcons & allies) 
Falco cf. mexicanus 
(compare to prairie falcon) 1 0.1 - " — -

Falco sparverius 
(sparrow hawk or kestrel) 1 0.1 1 0.04 — — 

Phasianidae 
(quails, pheasant & peacocks) 
Callus gallus (chicken) ~ - 2 0.1 2 0.09 

Meleagrididae 
Meleagris gallopavo (turkey) 5 0.5 16 0.7 — — 

Gruidae 
Grus canadensis (sandhill crane) 2 0.2 1 0.04 — .. 

Strigidae 
Asia otus (long eared owl) 1 0.1 — — — — 

Bubo virginianus (great homed owl) 3 0.3 - ~ — — 

Corvidae 
(crows, ravens, jays & magpies) 
Corvus corax (common raven) — — 5 0.2 3 0.1 

Mammalia 
Lagomorpha 
Leporidae (rabbits & hares) " - 3 0.1 ~ — 

Lepus sp. (jackrabbits) 38 3.9 24 1.1 15 0.7 
Lepus alleni (antelope jackrabbit) 5 0.5 10 0.4 3 0.1 
Lepus califomicus 
(black-tailed jackrabbit) 253 26.2 241 11.8 278 13.5 

Sylvilagus sp. (cottontails) 212 22.0 235 10.7 248 12.0 
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Appendix C: Summary of .\rchaeofaunal Remains by Site Sections at Awatovi 
Bv NISP and Percentaaes (con't) 

Western Mound Hopi Village Spanish Mission 

Taxon (Prehistoric) (Historic) (Historic) 
(Scientific/Common Name) NISP % NISP % NISP <7f 

Rodentia 
Sciuridae (squirrels & allies) 

Spennophiliis variegaius 
(rock squirrel) 9 0.9 3 0.1 -- --

Cynomys gunnisoni 
(Gunnison's prairie dog) 25 2.6 9 0.4 4 0.2 

Geomyidae 
Thomomys sp. 
(western pocket gopher) I 0.1 -- -- — --

Thomomys boitae 
(valley pocket gopher) 6 0.6 -- -- — — 

Cricetidae (native rats & mice) 
Onchomys sp. (grasshopper mouse) 2 0.2 -- -- — — 

Peromysctis sp. (deer mouse) I 0.1 14 0.6 — — 

Neoioma sp. (woodrat) 26 2.7 4 0.2 1 0.05 
Neoioma cf. albigula 
(compare to whiie-throaied woodrat) -- - 3 0.1 — — 

Erethizontidae (new world porcupines) 
Erechizon dorsatum (porcupine) -- -- 5 0.2 3 0.1 

Castoridae (beaver) 
Castor canadensis (beaver) — ~ — 2 0.1 

Camivora 7 0.3 4 0.2 
Canidae (dog & allies) ~ -- 1 0.04 -- — 

Canis sp. (canid) -- -- 3 0.1 1 0.05 
Cams lairans (coyote) -- - 16 0.7 14 0.7 
Canis latrans or Canis familiaris 

(coyote or domestic dog) 117 12.1 68 3.1 51 2.5 
Canis familiaris (domestic dog) 17 1.8 19 0.9 35 1.7 
Vulpes vulpes (red fox) -- - 8 0.4 5 0.2 

Musteiidae (weasels, skunks & allies) 
Taxidea taxus (badger) 2 0.2 9 0.4 I 0.05 

Felidae (cats) 
Felis rufus (bobcat) -- - 35 1.6 32 1.5 
Felis dornesiicas (domestic cat) — 28 1.3 — — 

Artiodactyla 15 1.5 337 15.3 302 14.6 
Cervidae (deer & elk) - — — -- — — 

Odocoileus sp. (deer) 70 7.2 30 1.4 6 0.3 
Odocoileus hemionus (mule deer) -- — 47 2.1 55 2.7 
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Appendix C: Summary of Archaeofaunal Remains by Site Sections at Awatovi 
Bv NISP and Percentages (con't) 
Western Mound Hopi Village Spanish Mission 

Taxon (Prehistoric) (Historic) (Historic) 
(Scientific/Common Name) NISP % NISP % NISP 

Odocoileus cf. hemioniis 
(compare to mule deer) -- - 16 0.7 27 1.3 
0. hemiomis or 0. canadensis 

(mule deer or bighorn sheep) -- -- 13 0.6 6 0.3 
0. Iiemionus or .A. americana 

(mule deer or pronghom antelope) -- -- 10 0.4 1 0.05 
.\ntiiocapridae (pronghom antelope) 
Antilocapra americana 
(pronghom antelope) 1 0.1 117 5.3 145 7.0 

Antilocapra cf. :iinericana 
(compare to pronghom antelope) -- -- 50 2.3 26 1.2 

A. americana or Ovis canadensis 
(pronghom or bighorn sheep) 1 0.1 15 0.7 3 0.1 

Suidae (old world swine) 
Sus scrofa (pig) -- -- 2 0.1 31 1.5 
Sus cf. scrofa (compare to pig) -- -- -- -- 2 0.1 

Bovidae (cows, sheep, goat & allies) -- -- 1 0.04 - — 

Ovis canadensis (bighom sheep) 23 2.4 8 0.4 13 0.6 
Ovis cf. canadensis 
(compare to bighom sheep) 1 0.1 15 0.7 7 0.3 
Bos lattrus (domestic cow) -- -- 7 0.3 10 0.5 
Bos cf. laurus 
(compare to domestic cow) -- -- 4 0.2 4 0.2 

Ovis aries (domestic sheep) -- -- 10 0.4 18 0.9 
Ovis cf. aries 
(compare to domestic sheep) -- -- 31 1.4 37 1.8 

Capra hirciis (domestic goat) - -- 1 0.04 10 0.5 
Capra cf. hircus 
(compare to domestic goat) -- -- 7 0.3 7 0.3 

Ovis/Capra sp. 
(domestic sheep/goat) — 356 16.1 469 22.7 

Perissodactyla 
(horses, donkeys, tapirs & allies) 

Equidae (horses & donkeys) - -- ~ — ~ — 

Equus sp. (equids) - -- 2 0.1 8 0.4 
Equus caballus (domestic horse) -- -- 4 0.2 2 0.0! 
Equus/Bos (domestic horse/cow) - -- - -- 5 0.2 

Total Identmed: 839 86.9 % 1863 84.5% 1910 92.5 % 
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Appendix C: Summary of .•^rchaeofaunal Remains by Site Sections at Awatovi 
Bv NISP and Percentages (con't) 

Western Mound Hopi Village Spanish Mission 

Taxon (Prehistoric) 
(Scientific/Common Name) NISP % 

(Historic) 
NISP % 

(Historic) 
NISP 

Size categories - bird; 
Very small-small size " ~ - ~ - " 

Small size - ~ - — - -

Small-medium size 1 0.1 2 0.09 - " 

Medium size - ~ 0.09 " -

Medium-large size - - — — - -

Large size — — — ~ 1 0.05 

Size categories - mammal 
Very small-small size 63 6.5 4 0.2 1 0.05 
Small size 19 1.9 45 2.0 9 0.4 
Small-medium size 1 0.2 9 0.4 4 0.2 
Medium size 2 0.2 40 1.8 17 0.8 
Medium-large size 11 1.1 151 6.8 105 5.1 
Large size 28 2.9 86 3.9 18 0.9 

Uniden ti tiable/Indeterm inate .. „ 2 0.09 

Total Size Categories Identified: 126 13.0% 341 15.5 % 155 7.5 9c 

Site Section Totals: 965 99.7 % 2204 100 % 2065 99.9% 

Note: Percentages are based on the NISP for each taxa in relation to the total NISP for each site section. 
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Appendix D: Awatovi Anatomical Data for Large Manunals by Site Section and Taxon 

Anatomical Regions 

Antler Upper Lower Upper Lower 
Taxon NISP tMNE or horn Head Neck Axial Front Front Hind Hind Feet 

Western Mound: 

.Artiodactyls 
Deer 
Pronghom 
Pronghorn/ 
Bighorn Sheep 
Bighorn Sheep 

Hopi Village: 

.Artiodactyls 
Deer 
Mule Deer 
Mule Deer/ 
Bighorn Sheep 
Mule Deer/ 
Pronghom 
Pronghom 
Pronghom/ 
Bighorn Sheep 
Bighorn Sheep 
Pig 
Sheep 
Goat 
Sheep/Goat 
Cow 
Equid 
Horse 

Spanish Mission: 

Artiodactyls 302 69 0 4 4 32 4 5 5 12 3 
Deer 6 4 0 0 0 1 0 0 1 1 1 
Mule Deer 82 56 0 7 4 13 4 7 6 11 4 
Mule Deer/ 
Bighorn Sheep 6 5 0 0 1 2 1 0 0 1 0 
Mule Deer/ 
Pronghom 1 1 0 0 0 0 0 0 1 0 0 
Pronghom 171 106 0 8 2 28 13 11 6 22 16 

15 8 0 0 0 6 0 1 0 1 0 
70 4 1 1 0 0 1 0 0 0 1 

1 1 0 0 0 0 0 0 0 0 1 

I 0 0 0 0 0 0 0 0 0 0 
24 12 0 0 5 6 0 1 0 0 0 

337 117 0 5 6 81 4 1 4 13 3 
30 18 2 0 1 5 1 3 0 t 4 
63 43 0 4 2 14 3 3 3 9 5 

13 13 0 0 0 7 3 0 1 2 0 

10 10 0 0 I 5 1 1 0 2 0 
167 92 1 5 6 19 5 11 7 18 20 

15 14 0 0 1 5 2 I t 3 0 
23 20 0 2 3 5 0 3 2 4 1 
2 2 0 0 0 0 0 0 0 2 0 

41 26 0 4 0 2 2 10 1 6 I 
8 7 0 0 1 2 0 0 1 1 2 

356 184 0 23 25 33 17 17 8 32 29 
11 5 1 1 0 1 1 1 0 0 0 
2 1 0 0 1 0 0 0 0 0 0 
4 3 0 0 0 0 I 0 0 0 2 
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Appendix D: Awatovi .Anatomical Data for Large Mammals by Site Section and Taxon (con'ti 

•Anatomical Regions 

Antler Upper Lower Upper Lower 
Taxon NISP tMNE or horn Head Neck Axial Front Front Hind Hind Feet 

Spanish Mission: (con't) 

Pronghom/ 
Bighorn Sheep 3 3 0 0 0 1 0 1 0 1 0 
Bighorn Sheep 20 18 0 0 3 5 2 4 0 1 3 
Pig 33 10 0 4 0 1 0 1 0 3 1 
Sheep 55 26 0 5 0 6 1 7 2 5 0 
Goat 17 11 0 2 1 1 t 1 1 0 1 

Sheep/Goat 469 246 0 23 31 65 32 20 30 23 
Cow 14 12 0 2 2 3 1 1 0 1 -> 

Equid 8 6 0 0 0 5 0 1 0 0 0 
Horse 2 I 0 0 0 0 0 0 0 0 I 
Horse/Cow 5 3 0 0 1 1 0 0 0 I 0 

Note; NISP refers to the number of identified specimens taken from Appendix C; tMNE refers to total 
MNE (nonstandarized count) for the designated provenience and taxon. The quantities represented for 
each tuxonomic anatomical region are raw MNE counts. 
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Appendix E: Comparison of Fauna from the Prehistoric Section of Awatovi and Honiorovi 

Awatovi Western Mound' Homol'ovi^ 
Taxon NISP % NISP '7c 

Bony Fish 0 
Bony-tailed Chub 0 
Humpback Chub 0 
Bony-tailed/Hurapback Chub 0 
Colorado Squawtlsh 0 
Razorback Sucker 0 

Amphibian 0 
Toad 0 

Reptile 0 

Turtle 0 
Box Turtle 0 
Painted Turtle 0 
Lizard 0 
Collared/Leopard Lizard 0 
Non-poisonous Snake 0 
Poisonous Snake 0 

Unidentified Bird 0 
Grebe 0 
Heron and Egret 0 
Geese and Duck 0 
Hawk 1 
Falcon 2 
Quail 0 
Turkey 5 
Crane 2 
Coot 0 
Pigeon and Doves 0 

Owi 4 
Woodpecker and Flicker 0 

Perching Bird 0 
Phoebe 0 
Crow, Raven, Jay, 
and Magpie 0 
Mocking Bird and 

Thrasher 0 
Thrusher, Robin, and 
Bluebird 0 

Shrike 0 

0 86 0.2 
0 1 0.003 
0 5 0.01 
0 25 0.07 
0 2 0.005 
0 6 0.02 

0 4 0.01 
0 IS 0.05 

0 28 0.08 

0 15 0.04 
0 1 0.003 
0 19 0.05 
0 41 0.1 
0 8 0.02 
0 4 0.01 
0 1 0.003 

0 202 0.5 
0 7 0.02 

0 5 0.01 
0 47 0.1 

0.1 76 0.2 
0.2 26 0.07 
0 13 0.04 

0.5 50 0.1 
0.2 111 0.3 
0 34 0.09 
0 27 0.07 

0.4 48 0.1 
0 7 0.02 
0 93 0.3 
0 4 0.01 

0 76 0.2 

0 11 0.03 

0 11 0.03 
0 8 0.02 
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Appendix E: Comparison of Fauna from the Prehistoric Section of Awatovi and Honiorovi (con't) 

Awatovi Western Mound' Homorovi' 
Taxon NISP 7c NISF '•7c 

Meadowiaric and 
Blackbird 0 0 5 0.01 
Bunting, Tanager, 
Finch, and Sparrow 0 0 7 0.02 

Mammal 0 0 762 2.1 
Bat 0 0 •) 0.005 

Rabbit and Hare 0 0 528 1.4 
Jackrabbit 38 3.9 2769 7.6 
Antelope Jackrabbit 5 0.5 31 0.08 
Black-tailed Jackrabbit 253 26.2 3249 8.9 
Cottontail 212 22.0 11377 31.2 

Rodent 0 0 430 1.2 
Squirrel 0 0 159 0.4 
Cliff Chipmonk 0 0 11 0.03 
Antelope Squirrel 0 0 37 0.1 
Rock Squirrel 9 0.9 41 0.1 
Ground Squirrel 0 0 24 0.06 
Prairie Dog 25 2.6 173 0.5 
Pocket Gopher 7 0.7 147 0.4 
Pocket Mice 0 0 10 0.03 
Kangaroo Rat 0 0 288 0.8 
New World Mice 0 0 147 0.4 
Harvest Mouse 0 0 1 0.003 
White-Footed Mouse 0 0 170 0.5 
Pygmy Mouse 0 0 6 0.02 
Grasshopper Mouse 2 0.2 188 0.5 
Deer Mouse 1 0.1 0 0 
Cotton Rat 0 0 14 0.04 
Woodrat 26 2.7 152 0.4 
Muskrat 0 0 20 0.05 
Porcupine 0 0 3 0.008 
Beaver 0 0 4 0.01 

Carnivore 0 0 45 0.1 
Canid 0 0 148 0.4 
Coyote 0 0 14 0.04 
Coyote/Dog 117 12.1 235 0.6 
Dog 17 1.8 1 0.003 
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Appendix E: Comparison of Fauna from the Prehistoric Section of Awaiovi and Homorpvi (con't) 

Awatovi Western Mound' Homol ovi^ 
Taxon NISP % NISP % 

Gray Fox 0 
Badger 2 
Bobcat 0 

Artiodactyl 15 
Deer and Elk 0 
Deer 70 
Mule Deer 0 
Mule Deer/Bighorn Sheep 0 
Pronghorn Antelope 1 
Pronghorn/Bighom 1 

Bighorn Sheep 24 

Bird Size 1 
Mammal Size 125 
Unidentified 0 

0 1 0.003 
0.2 42 0.1 
0 16 0.04 

1.5 364 1.0 
0 4 0.01 

7.2 51 0.1 
0 21 0.06 
0 1 0.003 

0.1 96 0.3 
0.1 1 0.003 
2.5 39 0.1 

0.1 153 0.4 
9668 26.5 

0 3652 10.0 

36443 99.0 Total 965 99.7 

'Data taken from current study; "from Surand (1998) 

Note: Percentages are based on taxa NISP in reladon to total NISP for each site. For Awatovi the 
total NISP is the Western Mound section. 
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Appendix F: Comparison of Fauna from the Historic Sections of Awatovi and Walpi 

Historic Awatovi Sections' Waipi" 
Taxon NISP % NISP 7c 

Painted Turtle 1 

Bird 5 
Hawk 1 
Red-tailed/Ferruginous Hawk 6 
Red-tailed Hawk 2 
Marsh Hawk 2 
Golden Eagle 12 
Falcon 
Prairie Falcon 
Sparrow Hawk 1 
Chicken 4 
Turkey 16 
Sandhill Crane 1 
Mourning Dove 
Long-eared Owl 
Raven 8 

Leporidae 3 
Jackrabbit 39 
Antelope Jackrabbit 13 
Black-tailed Jackrabbit 519 
Cottontail 483 

Rodent ~ 
Squirrel and Prairie Dogs 16 
Pocket Gopher 
Kangaroo Rat 
Woodrat and Deer Mice 22 
House Mice 
House/Deer Mice ~ 
Porcupine 8 
Beaver 2 

Carnivore 11 
Canid 5 
Dog 54 
Coyote/Dog 119 
Coyote 30 
Red Fox 13 
Badger 10 

0.02 2 0.04 

O.l 5 0.1 
0.02 
0.1 
0.05 
0.05 
0.3 I 0.02 

1 0.02 

1 0.02 

0.02 
0.09 3 0.06 
0.4 1 0.02 
0.02 

1 0.02 

2 0.(>4 
0.2 1 0.02 

0.07 179 3.5 
0.9 
0.3 

12.1 358 7.0 
11.3 423 8.3 

7 0.1 
0.4 60 1.2 

1 0.02 
6 0.1 

0.5 36 0.7 
8 0.2 
1 0.02 

0.2 1 0.02 
0.05 

0.3 4 0.08 
0.1 

1.3 18 0.3 
2.8 12 0.2 
0.7 
0.3 
0.2 
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Appendix F: Comparison of Fauna from the Historic Sectionii of Awatovi and Walpi (con't) 

Historic Awatovi Sections' Walpi" 
Taxon NISP 7c NISP 1c 

Felid 
Mountain Lion 
Bobcat 
Domestic Cat 

67 1.6 
28 0.6 

1 0.02 
2 0.04 
5 0.1 
1 0.02 

Unidentified Artiodactyl 639 15.0 990 19.5 
Deer 36 0.8 
Mule deer 145 3.4 8 0.2 
Mule deer/Pronghorn 11 0.3 1 0.02 
Mule deer/Bighorn 19 0.4 
Pronghorn Antelope 338 7.9 5 0.1 
Pronghorn/Bighorn 18 0.4 
Bighorn Sheep 43 1.0 1 0.02 

Pig 35 0.8 
Sheep 96 2.2 55 1.1 
Goats 25 0.6 10 0.2 
Sheep/Goat 825 19.3 839 16.5 
Cattle 25 0.6 9 0.2 
Equid 16 0.4 3 0.06 
Cow/Horse 5 0.1 53 1.0 

Unidentified Mammal 489 11.4 1485 29.2 
Unidentified 2 0.05 479 9.4 

Total; 4269 99.8 5079 99.8 

'Data taken from current study: "from Czaplewski and Ruffner (1981) 

Note: Percentages are based on taxa NISP in relation to total NISP for each site. For Awatovi the 
total NISP is a combination of the historic sections. 
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Appendix G: Peabody Museum of Archaeology and Ethnology Catalog Numbers 
for Awatovi Worked Bone 

(photographed by author with permission of Peabody Museum) 

Figures from Chapter 5 

Figure 5.1 

Figure 5.2 (L to R) 

Catalog Numbers 

39-97-10/20419 B8622 

39-97-10/20346 B7573 
39-97-10/20446 B8771 
39-97-10/20339 B7347 
38-120-10/16064 B4478 
36-131-10/9135 76 
38-120-10/16156 B3466 
36-131-10/8964 1993 
36-131-10/9439 2138 

Figure 5.3 (L to R) 36-131-10/9375 2066 
38-120-10/16276 B5171 
36-131-10/9216 520 
36-131-10/9378 2069 
37-111-10/12335 751 
36-131-10/B2270 
Remainder are unnumbered 

Figure 5.4 (T to B) 36-131-10/8931 642 
39-97-10/20205 B7874 
37-111-10/12173 1749 
38-120-10/16110 B3306 
35-126-10/5566 
36-131-10/9014 628 
36-131-10/9095 968 
36-131-10/9342 2033 
36-131-10/8933 644 
36-131-10/8909 183 
39-97-10/20537 B9241 
36-131-10/9329 2020 
37-111-10/12154 1791 
37-111-10/12135 472 
36-131-10/9399 2091 
36-131-10/9334 2025 
36-131-10/8912 174 
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Appendix G: Peabody Museum of Archaeology and Ethnology Catalog Numbers 
for Awatovi Worked Bone (con't) 

Figures from Chapter 5 Catalog Numbers 

Figure 5.5 (L to R) 38-120-10/16258 
36-131-10/9184 684 
37-111-10/12321 1802 
39-97-10/20061 B8189 
39-97-10/20071 B8177 
36-131-10/9737 
37-111-10/12381 664 
39-97-10/20069 
38-120-10/16259 559 

Figure 5.6 (L to R) 38-120-10/16122 B408I 
35-126-10/5867 
38-120-10/16228 B4188 
36-131-10/9031 666 
36-131-10/9028 866 
39-97-10/20538 B9211 
38-120-10/16200 B4097 
37-111-10/12129 529 

Figure 5.7 (L to R) 39-97-10/20227 B8908 
38-120-10/16198 B4095 
38-120-10/16199 B4096 
38-120-10/16196 B4064 
39-97-10/19940 B8182 
38-120-10/16055 B4050 
39-97-10/19989 B7371 
36-131-10/8958 963 
36-131-10/9082 1967 
36-131-10/8902 992 
35-126-10/5873 
39-97-10/19980 B7029 

Figure 5.8 37-111-10/12443 1535 
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