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. . . I found a book. It was blotted and storm beaten; all its outer pages were mealy and 
crumbly . . . but many of the inner pages were well preserved, and though all were more 
or less stained and torn, whole chapters were easily readable. 

John Muir, Yosemite Glaciers. 1871. 



ABSTRACT 

During 1988 and 1989, archeologists from the Western Archeological and 
Conservation Center conducted data recovery excavations at Puerco Ruin, Petrified 
Forest National Park, Arizona. Puerco Ruin is the remains of a 100-plus-room 
pueblo dating to the late Pueblo III to middle Pueblo IV periods. The data 
recovery, conducted to mitigate the effects of proposed visitor facilities at 
the site, included surface collection, excavation, and analysis. In addition, 
over 1,000 rock art elements surrounding the pueblo were recorded by volunteers 
from the American Rock Art Research Association. 

Surface collection of sixteen 10 by 10 m units north of the pueblo helped 
identify extramural activity areas for various stages of lithic production. 
Eight non-room subsurface features and eight main soil strata were identified 
during the excavation of ninety-two 1 by 1 m excavation units. In addition, four 
surface rooms and portions of a kiva were also excavated. Over 4,000 sherds 
(including 16 partially reconstructible vessels) and over 26,000 flaked stone 
artifacts, as well as ground stone and other artifacts and abundant floral and 
faunal remains, were recovered. Analyses included obsidian sourcing and 
hydration, ceramic retiring and temper identification, and radiocarbon dating. 
Data from three previous excavations were incorporated in the present analysis 
wherever possible. Chronometric data indicate a short occupation, from around 
A.D. 1250 to 1380. Although artifacts recovered indicate ties to the Hopi, 
Homol'ovi, Flagstaff, Zuni, and Gallup areas, the pueblo's location near 
petrified wood sources does not appear to have engendered large-scale lithic 
manufacturing for trade. Some evidence suggests that the focus of trade may have 
shifted from west to east during the occupation, but most items were made from 
locally-available raw material. 

Dating of the site and regional environmental data suggest the pueblo was 
founded during a period of drought conditions. In the early part of the 
occupation, there was a heavy reliance on domestic crops, most likely grown in 
the Puerco River floodplain; later, more wild plants appear to have been used. 
A wide variety and high percentage of non-traditional food animals, such as 
carnivores, also appear to have been consumed, possibly indicating environmental 
stress. 
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PROJECT SUMMARIES 

Project Name: Puerco Ruin Rock Art Recording. 

WACC Project Number: PEFO 1988 D. 

Park Package Number: None. 

Type of Project: Rock art recording. 

Project Archeologists: Jeff Burton, Trinkle Jones, American Rock Art Research 
Association (ARARA) members, and park volunteers. 

Fieldwork Dates: October 3 to 14, 1988. 

Person Days: 8 (WACC), 112 (ARARA), 3 (PEFO). 

Project Location: Puerco Ruin (AZ Q:l:22 [ASM]) and nearby Basketmaker Site (AZ 
Q:l:67 [ASM]), Petrified Forest National Park, Arizona. 

Project Scope: 836 elements at Puerco Ruin and 229 elements at the Basketmaker 
Site were photographed, sketched, and mapped. 

Summary Management Recommendations: Periodic monitoring and photo documentation 
are recommended to determine whether and when additional protection measures are 
needed. 

Project Name: Puerco Ruin Parking Lot Mitigation. 

WACC Project Number: PEFO 1988 F. 

Park Package Number: PEFO-140E. Phase V: Mainline Road Improvement. 

Type of Project: Excavation and surface collection. 

Project Archeologists: Jeff Burton, Peter Bungart, Chris Hardaker, Dana 
Robinson, William Scholz, James Vint, and Margaret Wood. 

Fieldwork Dates: November 1 to December 22, 1988. 

Person Days: 118 (WACC). 

Project Location: Puerco Ruin (AZ Q:l:22 [ASM]), Petrified Forest National Park, 
Arizona. 

Project Scope: Sixteen 10 by 10 m units were surface collected and eighty-two 
1 by 1 m units were excavated. 

Summary Management Recommendations: Sufficient data were recovered to adequately 
mitigate the impacts of the proposed parking lot construction. Monitoring of 
ground disturbance near the northwest corner of Puerco Ruin is recommended. 
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Project Name: Puerco Ruin Trails Mitigation. 

WACC Project Number: PEFO 1989 B. 

Park Package Number: PEFO-140E. Phase V: Mainline Road Improvement. 

Type of Project: Excavation. 

Project Archeologists: Jeff Burton, James Vint, Dessamae Lorrain (PEFO), and 
park volunteers. 

Fieldwork Dates: May 30 to June 28, 1989. 

Person Days: 37 (WACC), 17 (PEFO). 

Project Location: Puerco Ruin (AZ Q:l:22 [ASM]), Petrified Forest National Park, 
Arizona. 

Project Scope: Four surface rooms, portions of a kiva, and ten 1 by 1 m units 
were excavated. 

Summary Management Recommendations: Sufficient data were recovered to adequately 
mitigate the impacts of the proposed trail construction. Monitoring of trail 
construction within the plaza is recommended. Suggestions for future research 
at Puerco Ruin are included in the report. 
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Chapter 1 

INTRODUCTION 

National Park Service archeologists from the Western Archeological and 

Conservation Center (WACC) in Tucson conducted data recovery excavations at 

Puerco Ruin (AZ Q:l:22 [ASM]), Petrified Forest National Park, during November 

and December 1988, and May and June 1989. The purpose of the excavations was 

to mitigate the potential direct and indirect impacts of proposed construction 

projects at the site. 

Puerco Ruin, situated on a small mesa overlooking the Puerco River 

(Figure 1.1), consists of the remains of over 100 masonry rooms surrounding a 

large open plaza. A low-density lithic scatter lies to the north of the ruin 

and petroglyphs occur on the surrounding mesa edge. Previous investigations 

indicated that the site was occupied from late Pueblo III to middle Pueblo IV 

times (A.D. 1200-1350). Puerco Ruin was listed on the National Register of 

Historic Places on July 12, 1976, as a nationally significant site. The ruin, 

adjacent to the main park road (Mainline Road), is one of the major tourist 

attractions of the park. 

The proposed construction at Puerco Ruin is part of the final phase of the 

Mainline Road Improvement Project (Phase V; Park Package No. PEFO-140E). 

Previous archeological investigations for other parts of the project are reported 

by Hammack (1979), Jones (1983, 1986), and Wells (1988). The undertaking, 

conducted by the Federal Highways Administration (FHWA) and administered by the 

National Park Service Denver Service Center (DSC), is designed to alleviate 

hazardous traffic and pedestrian conditions and to reduce visitor impact to the 

site (Figure 1.2). Ground disturbance will occur in an area 600 by 30 feet 

(16,725 m ). Most of the construction, including an expanded parking lot and 

restroom facilities, will be confined to the existing roadbed and the area west 

of the road, outside the Puerco Ruin National Register Boundaries (see Wells 

[1988] for a discussion of excavations in this area). 

The current data recovery project was necessitated by proposed undertakings 

that entail ground disturbance within the Puerco Ruin National Register 

boundaries. An area approximately 50 feet (15 m) wide east of the road and 

within the boundaries will be impacted during road realignment, parking lot 

construction, installation of a restroom, and excavations for plantings, signs, 

and utilities. In addition, a paved handicapped-accessible interpretive trail 
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Existing Parking Lot Puerco River Bridge 

(Mainline Road) 
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Puerco Ruin Santa Fe Railroad 

Figure 1.1. Overview of Puerco Ruin, looking north. 
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will be constructed from the new parking lot to the ruin. The trail will 

originate at the new parking lot and will loop uphill to the existing restroom 

and along a ledge overlooking the petroglyphs. It will cross into the plaza at 

the southeast corner of the ruin and loop within the plaza to pass three sections 

of stabilized rooms. The trail will exit the ruin near the northwest corner and 

rejoin the parking lot trail. Signs will be placed along the trail to interpret 

various features of the site and surrounding area. Trail construction will 

impact a swath approximately 12 inches deep and up to six feet wide. In uneven 

terrain the trail will be raised slightly on an aggregate base. After the trail 

is completed, the old parking lot will be removed and restored to native 

vegetation and the existing restroom will be restored to an exhibit area (its 

original pre-1960s use). 

Fieldwork at the site was conducted over two seasons. During the 1988 

fieldwork, conducted in the area to the north of the pueblo, sixteen 10 by 10 m 

units were surface-collected and eighty-two 1 by 1 m units were excavated. 

Excavation was confined to the area of potential direct impact: an area 15 m 

wide along the east side of the Mainline Road, and north 150 m from the ruin. 

The surface collection encompassed a much larger area due to potential indirect 

impacts. During the 1989 fieldwork, four rooms were completely excavated, two 

where the proposed trail enters the pueblo and two where the trail exits the 

pueblo. In addition, twelve 1 by 1 m units, three adjacent to the excavated 

rooms and nine within the plaza, were also excavated. 

It is believed that sufficient data were recovered during these excavations 

to adequately mitigate the impacts of the proposed undertaking. The excavations 

provided new information on subsistence, lithic technology, pueblo construction 

and abandonment, and chronology. Excavation in extramural areas identified 

midden deposits, activity areas, and occupation surfaces. This report presents 

the results of this work together with a re-analysis of previous investigations 

at the site. 
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Chapter 2 

ENVIRONMENTAL SETTING 

Petrified Forest National Park is located in the Painted Desert region of 

the Little Colorado River Valley (Figure 2.1). The park located 32 km (20 miles) 

northeast of the town of Holbrook, Arizona, lies within the Colorado Plateau 

physiographic province. The park is characterized by a variety of landforms, 

from rolling grasslands and mesas in the southern portion of the park to eroded 

badlands in the northern section (Figure 2.2). Extensive exposures of petrified 

wood are concentrated mainly in the southern portion of the park but occur 

throughout the region as well. 

Puerco Ruin is located in the central portion of the park on the south 

side of the Puerco River, at an elevation of 1640 m (5370 feet) above mean sea 

level (amsl). The site is on the northernmost point of a small mesa which is 

roughly 3.2 km north-south by 1.2 km east-west. The southern portion of the mesa 

grades into a badland formation known as the Tepees. Just west of the site is 

the confluence of the Puerco River, Dead Wash, and Nine Mile Wash. At this point 

the mesa and more gently sloping hills to the north of the Puerco River constrict 

the floodplain. The site is about 10 vertical meters above the river. North 

of the site, the mesa slopes gently down to the river; to the east and west, the 

mesa drops abruptly 4 to 10 m to the surrounding floodplain. South of the site, 

the mesa rises to over 1670 m (5475 feet) in elevation with cliffs over 30 m 

high. 

Presently the climate at the park is windy and semi-arid with an average 

annual precipitation of 22 cm (8.7 inches). The precipitation pattern is 

biseasonal, with winter storms from the north and west and summer thunderstorms 

generated by the flow of moisture from the south. The average frost free period 

at the park is 180 days (Smith 1945), a timespan suitable for maize cultivation. 

The Petrified Forest region currently has little surface water. The Puerco 

River and nearby washes are ephemeral, however, water is generally present just 

below the surface. Modern wells are located less than 800 m northwest and 2 km 

southwest of Puerco Ruin. Below the Mainline Road bridge, at the north end of 

the site, there is a small pool of water in the riverbed. During the 1989 

fieldwork, it was noted that water was seeping out of the adjacent sandstone, 

keeping this pool at a constant level. A fairly large tinaja, or natural tank, 

is located 2.3 km southeast of the site and Jones (1987:88) notes a possible seep 
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Figure 2.1. Map of middle Little Colorado River region. 

at a site less than 0.5 km southeast. Other than this seep, there are no active 

springs in the vicinity of Puerco Ruin. However, springs may have been present 

prehistorically: springs at Zuni Well, Agate Bridge, and other areas in the park 

flowed until the 1940s (Stewart 1980). 

The bedrock geology of the area consists of irregular sandstone beds 

separated by siltstones and mudstones. All of these beds are part of the 

Petrified Forest Member of the Triassic Chinle Formation. The major sandstone 

unit in the site vicinity is the Newspaper Sandstone bed which extends from 

Puerco Ruin south 3 km. Elsewhere, Newspaper Sandstone is overlain by Rainbow 

Sandstone, which contains colorful petrified logs, and Sonsela Sandstone, which 

contains chert cobbles and red logs (Billingsley 1985). Outcrops of Sonsela 

sandstone occur to the north and west of the site along the mesa edge. There 

are several large red petrified logs and abundant chert cobbles within the site 

area, most likely erosional remnants of the Sonsela Sandstone. More recent 
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sediments of the site area consist of alluvial clays and gavels overlain in 

places by eolian sands stabilized by vegetation. 

Arable land appears to be plentiful on the floodplain sediments partially 

surrounding the site. However, Wendorf (1953:13) suggested that within the park 

only eolian soils are suitable for agriculture, since the alluvial soils are too 

alkaline. If Wendorfs thesis is correct, the area along the Puerco and nearby 

washes may have been of limited usefulness for farming (Stewart 1980:14). 

Agriculture on the mesa top may also have been limited due to shallow 

accumulations of sand. Indeed, during a recent survey (Burton 1989) , only one 

habitation site was found on the mesa top south of Puerco Ruin. Effectively, 

agriculture may have been limited to the base of the mesa where dune sand could 

accumulate. 

In a study conducted by the USDA (1975) the entire vicinity of Puerco Ruin 

was considered generally unsuitable for dry-land farming because of low amounts 

of precipitation. Considering only soil characteristics the USDA assessment of 

the agriculture potential indicates that 40 percent of the land within 1 mile 

of Puerco Ruin is "unsuitable" (8% bedrock, 10% riverbed, and 22% saline clay). 

An additional 35 percent is "marginal," due to shallow, rocky, or saline soil, 

and 25 percent "suitable" clay loams, most located in and along Dead Wash, 

northeast of Puerco Ruin. 

Vegetation 

Puerco Ruin is located within the Great Basin Grassland biotic community 

(Brown 1982:115-121). Predominant vegetation in the site area consists of 

shadscale (Atriplex confertifolia) and saltbush (Â _ canescens) and mixed grasses 

such as dropseed (Sporobolus spp.), grama (Bouteloua spp.), and galleta (Hilaria 

jairesii) . Other plants identified in the vicinity include rabbitbrush 

(chrysothamnus nauseosus), snakeweed (Gutierrezia sarothrae), winterfat 

(Ceratoides lanata). Mormon tea (Ephedra viridis). narrow-leaf yucca (Yucca 

angustissima). prickly pear (Opuntia sp.), cholla (Ch_ Whipplei). juniper 

(Juniperus monosperma). and pincushion cactus (Mammillaria sp.). The riparian 

zone along the Puerco River consists mainly of cottonwood (Populus spp.), willow 

(Salix spp.), and tamarisk (Tamarix pentandra). an exotic plant that has become 

densely established along the Puerco River (Johnson 1985:75). 
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Fauna 

During fieldwork, observation of fauna was limited to pronghorn (Antilocapra 

americana). coyote (Canis latrans), raven (Coryus corax), hawks, and cattle. 

Recently, bobcat (Felis rufus). mule deer (Odocoileus hemionus). prairie dog 

(Cynomys gunnisoni) , rattlesnake (Crotalus viridis) , and migratory waterfowl have 

been seen in the site vicinity. Porcupines (Erethizon dorsatum) are common along 

the Puerco River and there is extensive rodent disturbance in the northwest plaza 

area of Puerco Ruin. Other common wildlife in the park includes: gophers 

(Thomomys bottae), ground squirrels (Spermophilus spilosoma), antelope squirrel 

(Ammospermophilus leucurus). jackrabbit (Lepus californicus). cottontail 

(Sylvilagus audubonii) , badger (Taxidea taxus) , striped skunk (Mephitis 

mephitis) , and spotted skunk (Spilogale putorius). Rare sightings of bear (Ursus 

americanus), mountain lion (Felis concolor) and gray fox (Urocyon 

cinereoargenteus) have also been made in the park. In prehistoric times elk 

(Cervus canadensis), white-tailed deer (Odocoileus virginianus), bighorn sheep 

(Ovis canadensis), and bison (Bison bison) may have been present in the region. 

In addition, beaver (Castor canadensis). otter (Lutra canadensis). and various 

fish may have been supported by a flowing Puerco River (Davis 1982). 

Paleoenvironment 

Any change in the amount or predictability of rainfall would have had 

profound impacts on the prehistoric occupation of the region. Euler and others 

(1979) and more recently Gumerman (1988a) have compiled paleoclimatic data from 

a number of sources to reconstruct past climatic change on the Colorado Plateau. 

Generally, by about 4000 B.P. climatic conditions were similar to those of today, 

with alternating periods of increased moisture and drought. The period between 

A.D. 950 to 1150 is the best documented period of increased effective moisture 

on the plateau (Euler and others 1979:1096). Three periods of low effective 

moisture, low water tables, down-cutting, and high temporal variability in 

rainfall have been identified: A.D. 250 to 400, 800 to 950, and 1350 to 1500 

(Gumerman 1988). In addition, there is some evidence for a short-term drought 

around A.D. 1000. A fourth major dry period started around A.D. 1875. Along 

with overgrazing and groundwater pumping, it may have brought about the demise 

of springs within the park and the invasion of juniper into former grasslands 

(Stewart 1980). 
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Chapter 3 

CULTURAL BACKGROUND 

In order to provide a contextual framework for this project, the cultural 

and theoretical background are briefly discussed below. Previous rock art 

research in the region is outlined, and previously-defined rock art styles of 

the region are described. Archeological work at other Pueblo IV sites in the 

region is also summarized below. A more complete synopsis of archaeological work 

in the region is available in Stewart's (1980) overview of the Petrified Forest 

National Park and Plog's (1981) overview of the Little Colorado River Planning 

Unit. A detailed account of previous archeological work at Puerco Ruin is 

provided in Chapter 5. 

Previous Archeological Research 

Archeological research in the upper and middle Little Colorado River area 

reflects the general trends in the development of archeological method and 

theory. The first anthropological investigations in the region centered around 

ethnographic studies; archeological work was designed to acquire specimens for 

museum collections, partly to provide evidence on prehistoric societies. 

Completion of the railroad through the region in 1883 not only eased access to 

many sites, but also provided a means of shipping specimens back to Eastern 

museums. Public interest in the prehistory of the region was fueled by the 

visibility of many sites with standing architecture. The nearby Hopi and Zuni 

pueblos also provided impetus. 

Jesse Walter Fewkes (1898, 1904) conducted both survey and excavation in 

the Little Colorado River Valley and in the Hopi Mesa area for the Smithsonian 

Institution and the Bureau of American Ethnology. Part of Fewkes's study focused 

on tracing Hopi migrations through the analysis of pottery and architecture. 

Concentrating his excavation efforts on burials in order to obtain whole vessels, 

Fewkes in 1896 collected 1,824 "specimens" from numerous ruins, including Pueblo 

IV sites at Homol'ovi, Chevelon, and Chavez Pass. In 1897, Fewkes collected 

approximately 1,000 specimens from Kintiel, Fourmile, Pinedale, Sikyatki, and 

other ruins. Differences in burial goods led Fewkes to posit the existence of 

prehistoric social clans. 

In charge of the Gates-Museum Expedition, Walter Hough collected 2500 

specimens through purchase and excavations (Hough 1901, 1903). Work in the 
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White Mountain region included visits to Interior Sawmill (near Fort Apache), 

Linden, Showlow, and Shumway Ruins. In the Little Colorado Valley, Hough visited 

sites at McDonalds Canyon, Scorse Ranch, Canyon Butte, Adamana (Puerco), Metate 

(Twin Butte), Woodruff, Milky Hollow, and Stone Axe Ruin. In the Hopi area he 

mentions the Chakpahu, Kokophyama, and Kawaikuh Sites near Awatovi; in addition.', 

a pothunter who had sold him specimens led him to the Bidahochee Site, just 

northwest of Petrified Forest National Park. Hough remarked upon the wide extent 

of pothunting, noting that Holbrook served as a "collection center" for various 

museum purchases (1903:326-327; 357-358), probably because of its location along 

the railroad. 

Hough (1903) conducted major excavations at Stone Axe Ruin (now called 

Wallace Tank Ruin), a Pueblo IV site near Petrified Forest. Concentrating on 

the burial grounds, he excavated over 30 burials, many of which contained no 

objects. He noted a greater variety of pottery types (including red, orange, 

and Zuni wares) at the site than in the Hopi area, suggesting to him that Stone 

Axe Ruin was occupied by a different clan, most likely from the south. Hough 

recovered fragments of mats, baskets, and pahos with some of the burials, and 

noted obsidian at the site. Fifteen whole vessels recovered from the site are 

pictured in his report. 

The Awatovi Expedition, 1935-39, sponsored by the Peabody Museum, excavated 

21 sites on Antelope Mesa north of Petrified Forest National Park. Major efforts 

were concentrated at two large Pueblo IV/V sites, Awatovi and Kawaika-a. 

J.O. Brew wrote a series of preliminary reports (for example, Brew 1941) before 

the project was interrupted by World War II. Separate final reports were later 

completed on the regional environment (Hack 1942a), prehistoric coal mining 

(Hack 1942b), Franciscan Awatovi (Montgomery and others 1949), mammal remains 

(Lawrence 1951), kiva murals (Smith 1952) , stone tools (Woodbury 1954), decorated 

ceramics (Smith 1971), gray-corrugated pottery (Gifford and Smith 1978), and 

kivas (Smith 1972) . 

The Awatovi Expedition's work helped define late western Anasazi kiva 

characteristics (Smith 1972). The kivas at Awatovi and Kawaika-a were 

rectangular in shape, with rear benches, slab-paving on the floor, rectangular 

or square firepits, and sipapus. The kivas were generally located in clusters 

in open plazas, between groups of rooms, and had two general orientations: 

45 degrees west of north and 60 degrees east of north. 

The Field Museum of Natural History's Southwest Archaeological Expedition 

(SWAE), led by Paul Martin, conducted fifteen seasons of fieldwork between 1957 
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and 1972, excavating 34 sites and conducting extensive surveys in the upper 

little Colorado area and the Hay Hollow Valley. 

During the 1958 field season, SWAE conducted excavations at Table Rock 

Pueblo, a Pueblo IV site near St. Johns (Martin and Rinaldo 1960). The site 

contained 60 to 100 rooms; yellow wares and Zuni glaze wares suggested a late 

Pueblo IV occupation. Fifty rooms and two rectangular kivas were excavated. 

A plaza was noted between two rows or banks of rooms. The layout appeared to 

have been based on a preconceived or unified plan, with the south tier built as 

a unit. The lack of trash in the rooms suggested that none had been abandoned 

during occupation (however, see Schiffer 1982). Twenty-five whole vessels and 

some 26,000 sherds were recovered. A pinyon log from one kiva had a tree-ring 

date of A.D. 1331 for its outermost ring and a radiocarbon-date of A.D. 1345+50. 

Parts of the pueblo, then, were inferred to have been constructed around 

A.D. 1350. The paved kiva indicated Anasazi influence, although there was an 

abundance of Mogollon-type textured wares. Petrographic analysis of ceramics 

indicated that a "respectable" amount of Salado Polychrome was locally made. 

Intrusive ceramics commonly used to indicate the degree of influence of Hopi, 

Zuni, and Salado were unusually infrequent: indeterminate red ware - 12 percent; 

Jeddito Black-on-yellow - 3 percent; glaze wares - 1 percent; and Gila and Tonto 

Polychrome - 7 percent of all ceramics. Other intrusives were Fourmile 

Polychrome (1/2 percent) and a trace percentage of Sikyatki Polychrome. Only 

seven percent of the whole vessels were Hopi, Zuni, or Salado wares. 

Pond (1966) reported on a kiva he excavated at Homol'ovi II. This kiva was 

notable for the presence of two painted kachinas on one wall. During excavation 

he recovered 20 bowls, two ladles, two ollas, an arrow-shaft straightener, and 

lumps of kaolin. Most of the pottery is Jeddito Black-on-yellow, with some 

Sikyatki Polychrome. Bowls were nested upside down on a bench and on the floor; 

small square pieces of ponderosa pine bark were found in one bowl. Pond also 

noted charred and fused masses of ears of maize. 

In the late 1960s, the U.S. Geological Survey funded a large archeological 

survey and excavation project at Hopi Buttes (Gumerman and Skinner 1968; Gumerman 

1969, 1988). Over 200 sites were recorded and six excavated. One of the 

excavated sites was the Chimney Butte Site, a one-room Pueblo IV site, atop a 

butte. It was interpreted to be a ceremonial site or shrine because of its 

difficult access. 

Recent investigations at Homolovi Ruins State Park began in 1985 (Adams 

1989a; Hays and Adams 1985; Lange and others 1986, 1987; Sullivan 1987). In 
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1985, 4.5 square miles were surveyed and 130 sites and loci recorded. 

Researchers identified a possible specialized centralized processing location, 

with grinding equipment, termed "Hoe Valley." In 1986, five square miles were 

surveyed and in 1987 an additional two square miles were surveyed, bringing the 

total number of recorded sites to 200 (Wells 1989:53). 

In 1988, more survey was conducted and at Homol'ovi II an extensive surface 

collection was completed and five rooms and an exterior activity area were 

excavated. Studies at Homol'ovi II included analyses of pollen, macrobotanical 

remains, faunal remains, shell, ceramics, lithics, ground stone, and X-ray 

sourcing of Gila Polychromes, radiocarbon dating and archeomagnetic dating (Hays 

and Adams 1985). Eighty-five percent of the excavated areas had been disturbed. 

Excavated rooms dated to from A.D. 1350 to 1400, based on radiocarbon dates and 

whole vessels such as Jeddito Yellow Wares. The surface collection indicated 

that the east plaza was older than the west plaza, and open areas south of pueblo 

had been used for flake production. Ceramics indicated trade with the Flagstaff, 

Zuni, Salado, and White Mountain areas. Botanical remains included two corn 

types, gourds, squash, three types of beans, and abundant cotton seeds, which 

may have been produced for export. 

During excavations at Homol'ovi III between 1986 and 1989, 17 rooms, four 

kivas, and a portion of a great kiva were excavated. Extensive pothunting was 

noted, with floors of some excavated rooms up to 95 percent destroyed, as were 

clay walls. Homol'ovi III was interpreted as a late Pueblo III occupation site 

which experienced a short hiatus before being only occupied seasonally during 

Pueblo IV times, perhaps by people from Homol'ovi II (Adams 1989b). 

Rock Art Research 

Modern overviews of rock art in the American Southwest are provided by 

Schaafsma (1980), Wellman (1979), and Grant (1967). Rock art on the Colorado 

Plateau caught the attention of early explorers and members of government 

expeditions, as well as early anthropologists (Fewkes 1892; Mallery 1893). The 

rock art at Puerco Ruin was noted by Hough (1903) , and John Muir reportedly 

conducted rock art research in the Petrified Forest area (Wild 1987). 

But further study of rock art in the region was largely dormant until the 

1960s when large reservoir projects spurred salvage work at Glen Canyon (Turner 

1963), along the San Juan River in New Mexico (Schaafsma 1963), and at the 

proposed Cochiti Reservoir along the Rio Grande River in New Mexico (Schaafsma 

1967). Other site specific studies in the region include those by Schaafsma 
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(1966) in Tsegi Canyon, Pilles (1975) along the Little Colorado River between 

Winslow and Holbrook, Grant (1978) and Dix (1979) in the Canyon de Chelly area. 

These studies generated rock art chronologies and style definitions (especially 

Turner 1963 and Pilles 1975) that continue to frame current research. 

Kachina depictions in rock art are the focus of recent studies by numerous 

researchers (for example, Schaafsma and Schaafsma 1974; Sutherland 1977). Based 

on a comparison of rock art and kiva murals, Schaafsma and Schaafsma (1974) 

suggested that the kachina cult may have entered Anasazi area from the Jornada 

Mogollon area between A.D. 1325-1350 or developed as a response to influence from 

that area. They suggest that the kachina cult could have provided a means of 

intervillage integration. Sutherland (1977) compared Jornada Mogollon kachina 

masks with contemporary pueblo masks. It appears that contemporary masks have 

their origin in prehistoric times and that Jornada Mogollon examples are the most 

elaborate. She notes that while Jornada masks are predominantly asymmetrical, 

present day pueblo examples are not. In her work at Homolovi Ruins State Park, 

Cole (1989a) identified 72 kachina depictions in the rock art at Homol'ovi II 

and IV. 

Crotty (1989) argues that the Jornada and Western Anasazi Kachina art are 

two different traditions, and that Western Anasazi kachina art emerged from a 

source independent of the Jornada Mollogon. She notes that the basic forms are 

different; Western Anasazi kachina masks are simpler, while Jornada masks are 

more formal and complex. She sees "no reason to attribute [Anasazi kachina art] 

to Mogollon [influence] . . . merely on the basis of similar subject matter." 

Further, she suggests that Western Anasazi kachina art predates that in Rio 

Grande Valley, and the Rio Grande style, as defined by Schaafsma (1967), may be 

derived from the Western Anasazi with influence from the Jornada area. 

Studies specific to Petrified Forest region include those of Ferg (1974), 

who recorded 32 petroglyph sites at the confluence of Silver Creek and Five Mile 

Draw area, and Martynec (1982, 1985a, b), who recorded elements at 11 rock art 

sites at Petrified Forest National Park, including Puerco Ruin. Jennings (1980) 

notes and illustrates some of the rock art at Puerco Ruin in his excavation 

report. McCreery and McCreery (1984) recorded several rock art sites in the 

Painted Desert area; their dedication has also inspired much of the recent rock 

art research at Petrified Forest National Park. The Petrified Forest Boundary 

Survey generated several reports that include rock art studies (Jones 1987; 

Christenson 1988, 1989), and additional work was carried out at historically-

noted sites in 1989 (preliminary report in Burton 1989) . 
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Preston and Preston (1983; personal communication 1989) include 14 Petrified 

Forest sites in their tally of Arizona rock art sites where sunlight and shadows 

mark calendrical events such as solstices and equinoxes. The Cave of Life, 

1.5 km southwest of Puerco Ruin, where Preston and Preston found 14 calendrical 

markers, was also included in a regional motif study by Hunger (1983). Hunger 

suggested that sexual imagery at the Cave of Life and at other sites may be 

related to a common origin myth. Following Preston and Preston and Hunger, Faris 

(1986) states that the Cave of Life portrayal is possibly of a fertility ceremony 

akin to a Hopi ceremony of Wuwuchin which is held in early to mid-November, 45 

days before winter solstice, a time marked at the site. 

Petroglyph styles of the Little Colorado River Valley 

Pilles (1975) , as part of an environmental assessment for the Cholla Power 

Plant, recorded 18 rock art sites along the Little Colorado River between Winslow 

and Holbrook. In a seminal work in the region for rock art chronology, Pilles 

provided a preliminary definition of seven petroglyph styles, characterized 

primarily by distinctive manufacturing techniques, superpositioning, vertical 

position, and pottery comparisons. His chronology is comparable to Turner's work 

at Glen Canyon (1963). Styles identified for the Little Colorado River Valley 

were Basketmaker, a possible Pueblo II, an early to middle Pueblo III, a late 

Pueblo III to early Pueblo IV, a Pueblo IV, a scratched, and a modern style. 

A Pueblo I rock art style could not be defined, since Pilles' sample did not 

include any Pueblo I sites. 

The Basketmaker Style consists mostly of lightly pecked designs. Common 

motifs include oval bodied sheep, human figures, stick figures and snakes. An 

x-ray motif in sheep and anthropomorphs, and a horn-like headdress is also 

common. This style is rare in the region, only 3 of 18 sites recorded by Pilles 

and only one site at Petrified Forest National Park (AZ Q:l:67) have Basketmaker 

elements. 

Pueblo II rock art was produced by a variety of manufacturing techniques. 

Most common are zoomorphic and geomorphic designs, such as outline forms, horned 

toads, quadrupeds, snakes, and sheep. Few Pueblo II rock art sites have been 

identified in Pilles' sample and currently this style is hard to differentiate 

from later Pueblo styles. 

The early and middle Pueblo III Style, consists predominately of 

pottery/textile designs, bird tracks, sheep, ticked lines, and footprints. Human 

figures with portions of anatomy are common, as are subrectangular bodies and 
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headdresses, and large hands and feet. Grinding as a manufacturing technique 

appears, however it is only lightly done. 

The late Pueblo III to early Pueblo IV style is the most common style in 

Little Colorado River region. It was manufactured by sharpened hammerstone, 

grinding, and incising. Common motifs include stick figures, human figures, 

flute players, snakes, bird tracks, foot and hand prints, birds, deer, antelope, 

and sheep. Stick figures are highly stylized, and often lack hands, feet, and 

heads. Wide bodied snakes appear unique to this style. Hallmarks of the style 

include anthropomorphs with staffs, and quadrupeds with cloven hoofs, balls for 

feet, open mouths, knee joints, long legs, or bird-shaped bodies. While snakes 

and sheep are the only identifiable animals in earlier rock art, now parrots, 

dogs, antelope, and other birds are common. 

Pueblo IV rock art was produced by both blunt and sharpened hammerstones. 

Common motifs of this style are outlined faces, kachina masks, geometric designs, 

rectilinear footprints, dogs, parrots, rabbits, and composite animals, some with 

bird-shaped bodies and cloven hoofs. Blocky feet may be distinctive trait of 

the style. 

Common motifs of the Scratched Style are zoomorphic figures, hatched lines, 

simple lines, zig-zags, chevrons, and scrolls. Pilles suggests that this style 

may be attributable to the Navajo. The Modern Style includes initials, names, 

dates, hearts, and unweathered copies of prehistoric art. 

Prehistory 

Based on archeological work conducted in the region since the late 1800s, 

numerous chronologies have been proposed, refined and debated (Figure 3.1). 

Early chronologies for the Petrified Forest vicinity varied little from the 

original Pecos classification (Stewart 1980). The earliest detailed chronology 

was developed by Colton (1939, 1943) based on his informal surveys and on 

excavations by Fewkes and others at Pueblo IV sites in the region (Gumerman 

1980:175). Gumerman and Skinner (1968) provided a framework for the Holbrook 

area to the west, which combined Colton's phase system with the Pecos 

classification. Gumerman and Olson (1968) provided a similar chronology for the 

upper Puerco River Valley to the northeast. Based on extensive work in the Hay 

Hollow Valley, 30 miles south of Petrified Forest, Longacre (1964) developed a 

chronology that focuses on the development of agriculture and large villages: 

Stage I, Incipient Agriculturalist; Stage II, Initial Sedentary Agriculturalist; 

Stage III, Established Village Farming; Stage IV, Beginning of Planned Towns; 
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Figure 3.1. Chronologies developed for the middle Little Colorado region. 
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Stage V, Established Towns; and Stage VI, Large Towns. 

The earliest chronology specifically developed for the Petrified Forest 

area was proposed by Mera (1934), who assigned various pottery types to the 

culture periods of the Pecos Classification. Reed (1947, 1980) used the concept 

of ceramic horizons to form a sequence of pottery types based on ceramic cross-

dating. Reed's phases differ slightly from the original Pecos Classification. 

Using Breternitz's (1966) reevaluation of tree-ring dated pottery, Wells (1988, 

1989) found that most sites recorded during recent surveys at Petrified Forest 

fall into transitional categories, such as Pueblo II to III. Wells developed 

a chronology which augmented the ceramic horizons originally defined by Reed 

(1947) with data on changes in architecture, projectile point types, and rock 

art styles. While this chronology is less precise than those developed for 

surrounding regions, it seems justified given the lack of directly dated sites 

at Petrified Forest. The Wells chronology parallels that of Plog's (1983) 

political and economic alliances. Based primarily on distinctive groupings of 

ceramic types, Plog has suggested that between A.D. 400 and 1450, ten broad 

cultural patterns are evident. Three of these, the Adamana (characterized by 

Adamana Brown pottery), the Little Colorado, and the Jeddito, were centered along 

the Little Colorado River. The White Mountain pattern (characterized by White 

Mountain Red Ware) is centered on the Upper Little Colorado River Valley. The 

White Mound (Kana-a style ceramics) was widespread throughout the Colorado 

Plateau; others such as the Zuni or Kayenta patterns are of more limited extent. 

The following culture history is based primarily on Wells (1988) , but also 

includes elements from other work in the region. 

Paleoindian and Archaic 

To date, the only evidence of Paleoindian occupation (9500 to 6000 B.C.) 

of the region is from surface finds of fluted points (Huckell 1982). No Paleo

indian sites in datable strata (or contexts) have yet been found. The Archaic 

Period (6000 B.C. to A.D. 300) is well represented by a number of sites at 

Petrified Forest (Tagg 1987) and in the vicinity (Wendorf and Thomas 1951, Sims 

and Daniel 1962). The Archaic Period marks a shift from the big game hunting 

of the Paleo-Indian Period to a broader subsistence base of hunting and 

gathering. Basin metates, bifacial tools, and the lack of pottery are considered 

diagnostic of Archaic period sites. Projectile points at these aceramic sites 

include Bajada (Pinto-like) and Jay-style types (Irwin-Williams 1973). 

Utilization of maize is indicated by the late Archaic (Tagg 1987). 
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Basketmaker II/III 

Basketmaker II/III sites (A.D. 300 to 700) are indicated by the presence 

of Adamana Brown pottery and side-notched projectile points. The Basketmaker 

II/III period is marked by increasing sedentism, which is reflected in the change 

from production and use of formal bifacial tools (common during the earlier 

Archaic period) to use of an expedient flake technology (Parry and Kelly 1987). 

Small percentages of Lino Gray and Woodruff Brown pottery may be present as well. 

Eleven percent of the recorded sites at Petrified Forest fall into this period 

(Wells 1989) . Settlements consist of shallow to deep pit houses and associated 

slab-lined cists, located on isolated buttes as well as dune ridges. 

Basketmaker Ill/Pueblo I 

This period (A.D. 700 to 950) is recognized by the presence of Kana-a 

Black-on-white, Kiatuthlanna Black-on-white, Woodruff Brown, and Lino 

Black-on-gray ceramics. Lesser amounts of Black Mesa Black-on-white and Red 

Mesa Black-on-white may also be present. Trough metates and corner-notched 

projectile points are indicative of this and later periods. This period sees 

the establishment of the first year-round villages around A.D. 700 and the 

development of one-level decision-making hierarchies between A.D. 700 to 1100 

(Lightfoot 1981). Settlements are located in diverse topographic settings and 

include from five to fifteen pit houses. The pit houses are generally deep and 

have associated features such as wall niches, floor pits, and entry ramps. 

Surface and subsurface storerooms are also common. Fourteen percent of the 

recorded sites at Petrified Forest date to this time period. 

Pueblo II/III 

This period, dating from A.D. 950 to 1300, is indicated by the introduction 

of corrugated pottery, above-ground habitation rooms, slab metates, and 

side-notched projectile points. Sites can be divided into early (A.D. 950 to 

1100) and late (A.D. 1100 to 1300) based on ceramics and to some extent 

architecture. Some pottery types, such as Holbrook Black-on-white, Puerco 

Black-on-white, Black Mesa Black-on-white and Showlow Black-on-red, are common 

throughout Pueblo II and Pueblo III. However, some pottery types are found only 

at later sites: Walnut Black-on-white, Padre Black-on-white, Tularosa 

Black-on-white, Snowflake Black-on-white, and St. Johns Polychrome. Early sites, 

consisting of eight to \5 rooms and a Viva, appear to be clustered around great 
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kiva sites, such as PEFO Site 236 (Jones 1987), the Plaza Site (Gumerman 1969, 

1988), and the Sundown Site (Gumerman and Skinner 1968) , or possibly around other 

larger villages (Wells 1988:150). Site clusters appear to be regularly spaced 

across the landscape, with habitation expanding into new, previously unexploited 

micro-environments. 

In response to population and environmental pressures, two level decision

making hierarchies began to emerge between A.D. 1100 and 1250 (Lightfoot 1981). 

In the Little Colorado River region, sites become larger (up to 50 rooms) but 

fewer after A.D. 1000. It has been suggested that this aggregation did not occur 

in areas such as Hopi Buttes and Petrified Forest, because of their fragile and 

marginal environments (Jones 1987; Gumerman and Skinner 1968). In seeming 

support of this reconstruction, seventy-nine percent of the recorded sites at 

Petrified Forest have Pueblo III components (Wells 1989). However, evidence of 

aggregation could easily be obscured by the lack of fine temporal resolution in 

the ceramic chronologies. For example, aggregation could have occurred in the 

thirteenth century, but the number of sites would not appear to diminish because 

twelfth century sites are lumped in with them. Puerco Ruin and three of the 

large Homol'ovi pueblos were settled by the end of Pueblo III times and Jepson 

(1941) recorded seven sites with over 20 rooms at Petrified Forest, all with a 

Pueblo III component. 

Pueblo IV 

Pueblo IV sites (A.D. 1300 to 1450) contain Homol'ovi Corrugated, 

Black-on-red and Polychrome, Awatovi and Jeddito Black-on-yellow, Pinedale and 

Fourmile polychrome, Zuni glaze wares and small triangular projectile points. 

Piki stones and kachinas in rock art and kiva murals mark the introduction of 

the Kachina Cult during this time span. The Pueblo IV period has been 

traditionally divided into an early (Tuwiwa) and late (Homol'ovi) phase (Colton 

1939) ; typically the late phase is marked by the introduction of Zuni glaze ware 

and Jeddito Black-on-yellow. However, few sites (four percent) in Petrified 

Forest have been attributed to Pueblo IV and previous archeological work (mostly 

surveys) has not generated the data needed to test this refinement. Pueblo IV 

occupation sites are generally large with over 100 rooms, several kivas, and 

frequently a plaza, and are located along major drainages or at springs. Only 

two large sites are known in the Petrified Forest region: Puerco Ruin, within 

the park along the Puerco River, and Wallace Tank Ruin (Stone Axe Pueblo), at 

a spring 7 km southeast of Puerco Ruin. Only a handful of smaller Pueblo IV 
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sites, such as artifact scatters and rock art, have been recorded within the 

park. Because Zuni glaze wares are relatively abundant at Wallace Tank Ruin, 

Mera (1934) suggested that Puerco Ruin was abandoned earlier than Wallace Tank 

Ruin. The Petrified Forest region was seemingly abandoned by the end of Pueblo 

IV times, although the Hopi and Zuni may have continued to use the area for 

resource procurement or as a travel corridor. The next documented occupation 

in Petrified Forest was by the Navajo beginning around A.D. 1750 (Jones 1987:17). 

Protohistory 

Although some historic records are available, the years between A.D. 1450 

and 1700 are generally considered the Protohistoric Period in the Southwest 

(Figure 3.2; Wilcox and Masse 1981). There is no documentary record of 

occupation in the Petrified Forest area during the Protohistoric Period. 

However, both the Hopi and Zuni, descendants of the Anasazi and Mogollon, regard 

the Petrified Forest area as within their territorial range (Adams 1981; Ferguson 

1981). Linguistically related to the Hopi, the Ute entered the area to the north 

of Petrified Forest perhaps as early as A.D. 1300 (Ambler and Sutton 1989). The 

Navajo and Apache are believed to have entered the Southwest by A.D. 1400 

(Schaafsma 1981). 

Coronado's expedition entered the region in 1540. The first major effect 

of the Spanish presence appears to have been the introduction of diseases for 

which the natives had no immunity: it has been estimated that within the first 

100 years of contact up to 80 percent of the Western Pueblo population died due 

to European diseases (Cordell 1984:353). Extensive ethnographies for the Indian 

groups are referenced in The Handbook of North American Indians. Volumes 9, 10, 

and 11 (D'Azevedo 1986; Ortiz 1979, 1983), and a brief synopsis can be found in 

Stewart's (1980) overview of Petrified Forest National Park. Below is a brief 

summary of information pertinent to the Petrified Forest region. 

In the 1400s the Hopi mesa area had 14 villages with populations of between 

100 and 1000 (Adams 1981). Prior to this time the large population centers at 

Homol'ovi, Chavez Pass (Nuvaquetaka), and other areas were abandoned; some 

researchers (Adams 1981; Fewkes 1898) speculate that the inhabitants moved to 

Hopi. The Kachina Cult appears to have been introduced in the Western Pueblo 

area between 1350 and 1400 (Adams 1981). One of Coronado's lieutenants visited 

the Hopi mesa area in 1540, but for nearly a century after the first contact, 

Spanish-Hopi relations were limited to small-scale trading. In 1629 the Spanish 
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Figure 3.2. Ethnographic groups in northeastern Arizona, A.D. 1400-1700. 

established a mission at Awatovi, then the largest Hopi village. By that time, 

only six villages at Hopi were occupied by a total estimated population of 3000. 

Some of the village abandonments were not peaceful: inhabitants of the Hopi 

village of Walpi destroyed nearby Sikyatki shortly before the arrival of Spanish 

(Fewkes 1898:633-636). During the 1680 Pueblo Revolt, the Spanish were forced 

from the Rio Grande valley in New Mexico and the Hopi destroyed the mission at 

Awatovi. When the Spanish reestablished themselves in the Rio Grande Valley in 

1692, some Eastern Pueblo Indians from that area sought refuge with the Hopi, 

and the Hopi moved their villages to more defensible mesa tops. Most of the Rio 

Grande Indians returned to their homes after a series of droughts at Hopi in the 

1730s, although a Tewa community at First Mesa still persists. Temporary and 

long-term population movements from east to west are also documented: during 

times of stress, the Hopi moved to Zuni leaving the Hopi area virtually abandoned 

(Adams 1981:327). When Spanish missionaries attempted to reestablish control 

21 



at Awatovi in 1700, Hopi from other villages destroyed the village and its 

inhabitants (Montgomery and others 1949). 

In the 1400s the Zuni occupied six large villages along the Zuni River. 

The Zuni at that time appear to have been a recent amalgamation of several groups 

including the indigenous Chaco Branch Anasazi and Mogollon groups (Ferguson 1981; 

Stewart 1980). For example, the Zuni practice of cremation is thought to 

indicate an influx of people or ideas from the south. Coronado attacked and 

briefly occupied one of the Zuni pueblos in 1540; in 1629 the Spanish established 

a mission at two of the Zuni pueblos (Ferguson 1981:340). By the time of the 

Pueblo Revolt in 1680, the Zuni had coalesced into three villages. The Spanish 

established a new mission in 1699, at which time the Zuni occupied only one large 

town (the pueblo of Zuni) and a few outlying farming villages. 

The San Juan Ute, nomadic hunters and gatherers of the Numic linguistic 

group, occupied the area south of the San Juan River in northern Arizona possibly 

as early as the 1300s. It is not clear if the Ute entered a void left by 

departing Anasazi peoples or if they forcibly won territory from Anasazi groups. 

Sutton (1986) suggests that the Numic expansion was indeed warlike and only 

halted in historic times by superior numbers or firearms. Some researchers have 

suggested that the Numic spread may have caused the abandonment of the northern 

Anasazi area around A.D. 1300 (Ambler and Sutton 1989; Grant 1978:15). The Ute 

are documented in northern New Mexico by A.D. 1680, when they began raiding Taos 

and other villages. Ute raids against the Navajo beginning in the 1690s forced 

the Navajo to the south and west. Ute raids against the Hopi at Walpi are 

documented in the 1700s, and the Ute forced the partial abandonment of the Hopi 

farming village of Moenkopi. Both the Hopi and Ute have legends of conflict 

with each other. 

The Navajo and Apache were nomadic Athapaskan groups, subsisting primarily 

on hunting. They are believed to have entered the Southwest by A.D. 1400; the 

earliest Navajo archeological sites date to A.D. 1490 (Schaafsma 1981). In 1582, 

the Spanish battled with the Apaches/Navajos at Mount Taylor in western New 

Mexico (Grant 1978:77). The term "Navajo" was not used regularly until 1626, 

when the Navajo began to be distinguished from the Apache. The earliest Spanish 

accounts of Apache raiding date to the early 1600s. With the acquisition of 

horses after the Spanish arrival, the Apache and Navajo began intensive raiding 

of both the Pueblo Indians and Spanish (Ferguson 1981:346). The Navajo were also 

practicing agriculture in northeastern New Mexico by 1630. After the Pueblo 

Revolt, some Pueblo Indians lived with the Navajo to escape reprisals. During 
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this time the Navajo adopted many pueblo customs. By the late 1600s, the Navajo 

shifted from farming to herding, and by 1750 had spread as far west as Canyon 

de Chelly. 

History 

Historic accounts indicate that the Little Colorado River and its 

tributaries were long used as travel corridors; Spanish expeditions that 

travelled from Zuni to Hopi may have passed through the area. In the 1830s and 

'40s fur- trappers, including Kit Carson, exploited the beaver in the Zuni River 

and perhaps the Puerco River as well (Weber 1971) . Other early historic 

explorations were motivated by the search for travel routes. In 1827 Richard 

Campbell and 35 companions went to California via the Zuni River (Maloney 1939) ; 

later emigrants frequently used the route. After the area was acquired by the 

United States from Mexico in the Treaty of Guadalupe Hidalgo in 1848, James 

Collier passed through the area, travelling with a military escort along the Zuni 

River. 

A by-product of explorations was the discovery of some of the distinctive 

natural and cultural features of the region. The first report of petrified wood 

in the region came from Lieutenant James H. Simpson, U.S. Army Corps of 

Topographic Engineers and chronicler of John Washington's Expedition against the 

Navajo. In 1849 Simpson found and collected a specimen of petrified wood at 

Canyon de Chelly (Ash 1972:46-47, Lubick 1988:392). Soon after, in 1851, Captain 

Lorenzo Sitgreaves, a topographical engineer exploring the navigation potential 

of the Zuni and Little Colorado Rivers, travelled the well-worn trail down the 

Zuni River to a crossing of the Little Colorado River. Sitgreaves reported 

petrified trees in an area south of the present park, and noted Indian ruins 

along the Little Colorado River (Sitgreaves 1853). 

The first documented trip along the Puerco River itself was led by 

F.X. Aubry, a Santa Fe merchant travelling from California in 1853. Aubry 

probably passed near Puerco Ruin, but makes no mention of Indian ruins in his 

journals. However, during a later trip in August of 1854, he did note petrified 

wood along the Little Colorado River (Bieber and Berder 1938). The same route 

followed by Aubry was followed by Lieutenant A.W. Whipple's exploration of the 

35th parallel route in 1853 conducted to determine its feasibility for a 

railroad. Crossing through the park area, Whipple named Lithodendron Creek (Ash 

1972:48), where he noted petrified trees and Indian ruins. A line drawing of 
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a tree located in what is now called Black Forest was later published (Whipple 

1856, Mbllhausen 1856). 

Beginning in 1857, Navy Lieutenant E.F. Beale surveyed a wagon road route 

from Fort Defiance to the Colorado River, again following the route along the 

Puerco River; Beale also noted petrified trees in the park area (Beale 1859, 

Lesley 1929). Arizona's first Territorial Governor, John N. Goodwin, also 

followed the 35th parallel route in 1863, and formally organized the government 

of the Arizona territory at Navajo Springs, just west of the park. 

Whipple's trip not only encouraged use of the 35th parallel route, it also 

inspired an Army expedition to investigate the unusual geological features of 

what was to become Petrified Forest National Park. In 1879, Lieutenant John F. 

C. Hegewald was ordered by General Sherman to make an expedition into the future 

park area "for the purpose of collecting [Whipple's] pictured specimen" (Anon. 

1963:34-35). Hegewald collected two logs for the Smithsonian Institution from 

near Bear Spring at the head of Lithodendron Wash, and incidentally provided some 

of the earliest ethnographic data on the park; he noted that Navajo sheep herders 

camped near the wash believed the trees to be the bones of a slain giant (Lubick 

1988:402-403). 

Once the Atlantic and Pacific Railroad was completed along the Puerco River 

in 1883, visitors could reach the area with relative ease. Tourism increased 

greatly and was promoted by the railroad to increase revenues (Lubick 1988:404). 

In 1885, George F. Kunz described "Chalcedony Park" (the main Park area today) 

and published a photo of Agate Bridge in a national magazine (Ash 1972:52). In 

1890, Adamana was established as a railroad fuel stop, and the town soon became 

the starting point for tours to Chalcedony Park (Dedera 1983:13). Archeologist 

Jesse Walter Fewkes visited the Petrified Forest area and mentions in his report 

a "large ruin on hill which visitors to petrified forest have no doubt noticed" 

(Fewkes 1904:19). At Adamana there was a hotel (later the Petrified Forest 

Hotel) at Adam Hanna's Ranch which took tourists to Jasper Forest, Agate Bridge 

and Rainbow Forest, charging 50 cents extra to see the Newspaper Rock petroglyphs 

and Puerco Ruin (Lubick 1988:405; Trimble 1984). Increased awareness of the 

area's qualities did have drawbacks, however. In 1892, travel writer Charles 

Lummis reported vandals dynamiting logs in search of gems, and developers later 

investigated the potential of constructing a mill to produce abrasives from the 

logs (Trimble 1984). Ongoing destruction of logs was also noted by photographer 

Adam Clark Vroman in 1895 (Funsten 1986:28-33). 
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Concern over the destruction of the forests led to efforts to create a 

preserve. The territorial legislature petitioned Congress in 1895 to make the 

Petrified Forest area a preserve. The plea was joined by Lester F. Ward of the 

U.S. Geological Survey (USGS), who in 1899 recommended a preserve (Ash 1972:53; 

Lubick 1988:406-407), and the railroad, which sought to increase tourism. Public 

interest in preserving the area was also inspired by the photographs of Vroman, 

and a popular article in Harper's Monthly Magazine about the archeology of the 

Petrified Forest by archeologist Walter Hough (1902). 

John Muir, attracted to Arizona's climate for the health of one of his 

daughters, explored the Petrified Forest area and conducted archeological (Sayers 

1987) and paleontological (Welles 1972:14) studies. Living at Adamana in 1905-

1906 (Figure 3.3), Muir rediscovered what he named the Black Forest. He also 

gave the Blue Forest its name. Muir personally lobbied President Theodore 

Roosevelt for creation of a preserve, and, with his two daughters, promoted the 

area by giving tours of the Petrified Forest (Clark and Sargent 1985, Limbaugh 

and Lewis 1986, Muir 1906). 

The preservation efforts proved successful. Under the provisions of the 

Antiquities Act of 1906, Petrified Forest was made a National Monument on 

December 8, 1906, the second designated monument in the country. Black Forest 

and Blue Forest were not included in the original boundaries; as Muir argued, 

Figure 3.3. John Muir and daughters on porch of Adamana Hotel (from Clark and 
Sargent 1985:88). 
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it was easier to create a small park and make additions later (Limbaugh and Lewis 

1986, reels 15-16). 

In 1910, a survey was conducted by the USGS. The resulting 1912 map shows 

Puerco Ruin, the nearby petroglyphs at Newspaper Rock, and a road from Adamana 

to Puerco Ruin and the petrified forests (Figure 3.4). Puerco Ruin was included 

in the 1930 expansion of the Monument which incorporated Blue Forest; the area 

north of Puerco Ruin to Black Forest was added to the Monument in 1932 (Carl 

Bowman, personal communication 1988). 

In July, 1932, a new bridge to handle the increased visitation was completed 

over the Puerco River at Puerco Ruin at a cost of $150,000. The importance of 

the bridge (and tourism) is apparent in the list of dignitaries present at its 

dedication, including the Governor of Arizona and the Director of the National 

Park Service (Smith 1932:17). Puerco Ruin and the petroglyphs at Petrified 

Forest were featured in early Arizona Highways articles (e.g. Smith 1932:7-8, 

1938:6-7, 33-35), and excavations at Puerco Ruin were initiated in 1933 to help 

interpret the site for the public. In the late 1930s a way station and parking 

lot at Puerco Ruin and a nearby ranger residence were built by the Civilian 

Conservation Crops. 

Tourism continues to increase: Over 600,000 tourists visit the park 

annually. However, because of modern highways, a trip to the major historic 

tourist attractions no longer requires a day and a half expedition as it did in 

Muir's time; each visitor spends an average of only 2.5 hours in the park (Carl 

Bowman, personal communication 1988, citing survey questionnaire). 

Regional Research Domains 

Past research in the region, including overviews, surveys, and excavations, 

has resulted in the establishment of a basic chronology and subsistence-

settlement model for the region (Gumerman 1988; Stewart 1980). 

As a result of this work, the following general research domains have been 

identified for Petrified Forest National Park (Jones 1987:9-11). 

1. Culture History: The location of the park is peripheral to well-defined 

archeological culture areas. The Chaco branch of the Anasazi is centered to the 

northeast, the Winslow branch to the west, and the Kayenta branch to the north. 

The Mogollon culture area lies to the south. Archeological sites within the park 

and their occupation dates do not correspond well to existing typologies and 

chronologies for those areas. Refinement of local chronologies and 
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Figure 3.4. Portion of USGS 15' map, Petrified Forest, Arizona, 1912. 
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classifications, and the relationship which the people of the Petrified Forest 

region had with surrounding groups, will be possible with additional analyses 

of artifacts, features, and non-artifactual specimens, such as radiocarbon 

samples. Accurate dating of particular sites would allow an assessment of the 

role of each site in regional prehistory. 

2. Economic and Environmental Orientation: The nature of the extra-

riverine settlement along the middle Little Colorado and Puerco River valleys 

is largely unknown; whether sites represent the remains of dry farming, 

gathering, or hunting activities should be determined. Collections of fossil 

pollen and flotation samples, as well as careful screening of excavated deposits 

to retrieve macrofossils, will help reconstruct the past environment and 

interpret human adaptation at these sites. As demonstrated by Gumerman (1988), 

studies of a broad range of environmental data can facilitate explanations of 

the cultural and economic differentiation of prehistoric groups. Those data can 

be used as a baseline with which to compare Petrified Forest data. 

3. Regional Interaction and Trade: Because cultural boundaries often are 

intangible, determination of prehistoric boundaries is difficult. The study of 

prehistoric trade goods, both imports and exports, is vital to understanding 

interaction networks. At Petrified Forest, discovery of procurement locations 

and regional, as well as local, routes of dispersal of petrified wood would 

illuminate, if not drastically change, perceptions of regional trade. Studies 

to determine pottery production localities, such as that conducted by Douglass 

(1987) for Little Colorado White Ware, is another important topic. Data from 

small sites, isolated from the more densely populated drainages, will be 

significant in refining the definitions of trade and interaction networks. 

4. Technological Change: Studies of the aboriginal use of petrified wood 

are especially important because of its widespread use, both geographically and 

temporally. Mera (1934) and Wendorf (1953) noted unusually large lithic scatters 

and quarries in the park. Further inquiry into patterns of stone procurement, 

processing and use, and patterns of dispersal of raw materials and finished 

products is needed. For example, differentiation between the products of primary 

and secondary reduction at quarries and sites will provide information on the 

stage of reduction (raw material, preforms, or finished tools) at which materials 

were being transported or traded. Changes in lithic technology through time 

should be investigated to help determine the relationship of prepottery hunters 

to others of the same tradition. Synchronic studies could illuminate their 

relationships with others of the same horizon. 
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Site-specific Research Problems and Data Requirements 

Puerco Ruin is listed on the National Register of Historic Places as 

nationally significant for its ability to yield information important in 

prehistory (NPS 1978). It is the largest archeological site in the park, one 

of only a half-dozen occupied after A.D. 1300 (Pueblo IV Period). Evidence 

suggests Puerco Ruin was the last village in the park inhabited during the 

prehistoric period. As the largest and latest site at Petrified Forest, Puerco 

Ruin is unique. 

Results of previous excavations at the site help to formulate site-specific 

research questions pertinent to regional research problems. Specifically, Puerco 

Ruin has the potential to yield important scientific information regarding a 

period of general abandonment in the Southwest, and on the economic pursuits and 

trade interactions of the last prehistoric inhabitants of the region. Of 

secondary importance is evidence of an earlier occupation. Should earlier, 

undisturbed deposits be located at Puerco Ruin, they could be used as a basis 

for comparison of changing economy and trade through time. The limited extent 

of the current excavations and the available data restricts the research domains 

that can be addressed. 

The following specific questions will be examined (Jones and Burton 

1988:5-9; Jones 1989:10-13): 

1. Culture History: Previous work indicated two, possibly discontinuous, 

occupations at the site (Jennings 1980:164-170; Schroeder 1961:98). Most of the 

Petrified Forest area was abandoned by the later occupation; however, large 

pueblos in adjacent areas, such as those at Homolovi Ruins State Park and nearby 

Wallace Tank, probably were contemporaneous. What are the temporal and 

stratigraphic relationships of the various occupations and abandonments at Puerco 

Ruin? How do these correlate with the culture chronology, particularly the 

timing and extent of abandonment, of adjacent areas? 

Data required to answer these questions consist of temporally diagnostic 

artifacts, such as ceramics, and non-artifactual material, such as organic matter 

for radiocarbon dating. Contextual information, such as that gained from the 

excavation and documentation of stratified profiles, is of utmost importance to 

establishing intrasite chronology. Typological classification or attribute 

analysis of decorated ceramics will clarify the timing and extent of ties with 

adjacent areas. Analysis of technological attributes of the lithic assemblage 
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may also help establish the temporal range of the site; distinct variation in 

debitage attributes between preceramic or early ceramic and later ceramic 

assemblages has been established for other areas (Parry and Kelly 1987:285-304; 

Sullivan and Rozen 1985; Rozen 1981). In addition, the construction history and 

analysis of floor assemblages can be used to determine the nature of growth and 

abandonment at Puerco Ruin. 

2. Economic and Environmental Orientation: The nature of extra-riverine 

settlement cannot be determined from studying Puerco Ruin, but studies of the 

large riverine site can be used for comparative purposes in future research on 

extra-riverine sites. In addition, collection of fossil pollen and flotation 

samples and macrofossils may help reconstruct the environment during a period 

when most of the Southwest was abandoned. These data sets may also provide 

subsistence information which, in conjunction with environmental reconstructions, 

may help explain why Puerco was occupied while other areas were abandoned. Floor 

assemblages and features, room shape, and other evidence can be used to suggest 

room functions. The ratio of storage to living space, in conjunction with a 

postulated growth and abandonment sequence can be used to estimate the occupants' 

reliance on cultigens. Charred food remains on floors of rooms abandoned late 

in the occupation of the site may offer further evidence of plant use. Pollen 

from insect-pollinated plants in rooms, or cultigen pollen incorporated into wall 

mortar or hearth plaster, would also indicate utilization and possibly food 

sources. 

Techno-functional artifact types, such as projectile points or mortars, if 

found as de facto refuse (artifacts left at time of abandonment) in late-

abandoned rooms, could provide evidence of late period subsistence. Other 

evidence of subsistence might be present directly or indirectly in faunal 

remains. For example, the ratio of cottontail to jack rabbit remains not only 

can indicate hunting but can also suggest amounts of cleared cultivated land, 

because of the different habitats each exploits. Small mammal remains, even 

without butchering evidence, may show evidence of cultural use. Secondary refuse 

in early-abandoned rooms or midden deposits may contain additional data. For 

example, variability in the relative abundances of seasonally sensitive animal 

taxa may give indications of seasonality. 

3. Regional Interaction and Trade: Jennings (1980) postulated that Puerco 

Ruin was a major lithic production and distribution center. Studies of the 

technology exhibited by a sample of flaked stone from the site may establish if 

tools or other prepared pieces, such as preforms, were being manufactured in 
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quantities larger than those necessary to support the local population. Sourcing 

studies of exotic flaked stone material such as obsidian, and ceramic 

classification and production analysis, will also be important in examining 

regional interaction. The primary significance of Puerco Ruin lies in its 

potential to inform about a period of general abandonment throughout the 

Southwest. The myriad types of pottery at Puerco and contemporaneous sites, 

produced throughout the area now known as northern and central Arizona and New 

Mexico, attest to the wide range of human interaction that these people 

maintained. Most areas of the park, indeed large areas of the Southwest, were 

abandoned before the closing occupation at Puerco Ruin. 

The Reid Relative Room Abandonment Measure (Schiffer 1979) can be used to 

identify late-abandoned rooms and postulate a model for the abandonment of the 

pueblo. In this technique a high ratio of fill sherds to floor sherds (or 

vessels) suggests that a room was emptied of usable vessels (which were moved 

to other areas) and the room used by inhabitants of nearby rooms for the disposal 

of trash, which would include sherds. A low ratio of fill sherds to floor sherds 

(or vessels) suggests that vessels or de facto refuse were left on the floor and 

the room was not used for trash disposal, theoretically because adjacent rooms 

were abandoned. 

De facto refuse of last-abandoned rooms would provide information on 

abandonment of the pueblo as a whole. For example, violent or unexpected 

abandonment, such as from fire or warfare, would curtail normal curation 

processes, and de facto refuse might represent nearly the entire systemic 

inventory of a moment in time. A gradual population decline would result in 

depleted de facto refuse because of "draw down" (not replacing broken, discarded, 

or worn items in anticipation of a move) and perhaps scavenging from some rooms. 

A gradual population decline could also result in enriched de facto refuse in 

some portions of the site, due to scavenging and stockpiling by the last 

inhabitants. Other factors might be discernible, for example, an inventory of 

items with low curate priority might provide a gauge of distance to the next 

settlement, or inventories with mixed curate priorities might indicate an 

expectation of return or of replacement costs of items. 

Analysis of wall joints and dated floor assemblages can be used to determine 

the manner of growth at the site. Floor assemblages, room shapes and locations, 

can then be analyzed by period to determine room functions. The proportion of 

storage space (storage rooms and pits) to living space can impart information 

regarding relative reliance on cultigens. Analysis of macrofloral and 
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microfloral, and faunal materials from extramural, as well as interior, 

occupation surfaces, can be used in the analysis of site and room function. 

Change in frequencies of exotic trade items, such as turquoise and obsidian, 

during the later occupation can be used as indices of reliance on trade as an 

economic base. A decrease in the occurrence of exotic items and the increasing 

frequency of local ceramics or changing composition of ceramic assemblages may 

indicate the collapse or reorganization of regional networks necessary for the 

survival of the local society, thereby leading to site abandonment. 

4. Technological Change: Intrinsic dating (for example, obsidian 

hydration) and context within stratified deposits will provide data on 

technological change and differential use of raw material through time. 

Intrasite variability can be estimated through comparison of simultaneously 

occupied room assemblages (floor assemblages of last-abandoned rooms) and 

activity areas. What technological methods of lithic reduction were used and 

how do they compare to those at AZ Q:1:101, the adjacent lithic scatter; that 

is, was the function of this area of the site equivalent? Do the types of tools 

and technological methods substantiate contemporaneity with the main occupation 

at Puerco Ruin? What kinds of tools (such as, bifaces or blade cores) were 

being manufactured? How does the technology compare with other Pueblo, 

Basketmaker and Archaic sites analyzed (Jones 1983, 1986; Tagg 1987)? What 

evidence (such as finished or preformed tools) supports Jennings (1980:145) 

hypothesis that the Puerco site might have functioned as a flaked-stone 

manufacturing center? 
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Chapter 4 

SITE DESCRIPTION 

Puerco Ruin (AZ Q:l:22 [ASM]) is a one-story pueblo situated on the north 

end of a small mesa overlooking the Puerco River. The ruin consists of over 100 

rooms, two to three deep, surrounding a large central plaza. Evidence collected 

during prior excavations (Cosgrove 1934; Schroeder 1961; Jennings 1980; Wells 

1988) suggests that the main occupation of the ruin was in the 12th and 14th 

centuries. In addition to the pueblo ruin, the mesa includes extramural trash 

associated with the pueblo, rock art, and a large lithic scatter (part of which 

has been designated AZ Q:1:101 [ASM]). Some of these prehistoric features are 

crosscut by the Puerco Ruin National Register boundaries, which were arbitrarily 

chosen to coincide with topographic and modern features (NPS 1978). The National 

Register boundaries are the paved Mainline Road on the west, a dirt road to the 

north and east, and a cliff edge to the south (Figure 4.1). 

Puerco Ruin and prehistoric features that appear spatially associated with 

the ruin, both inside and outside the Register boundaries, are briefly described 

below. 

Puerco Ruin 
p 

A rubble mound, forming a hollow trapezoid, encloses an area of 2400 m , 
p 

over 1600 m of which is open plaza area. Twenty-five of the estimated 100-plus 

surface rooms have been excavated and stabilized (Figure 4.2; Sudderth 1977). 

Three subterranean structures, including two kivas, have been excavated in the 

plaza. In addition to these structures, two other features have been excavated 

within the plaza. In the southeast portion of the plaza Cosgrove (1934:10) 

excavated a "pocket 5x5x3' deep" filled with "ash, charcoal, sherds and food 

bones." A large slab-lined pit (27 by 29 by 36 inches deep) filled with fire-

reddened sandstone fragments, some sherds, charcoal and other refuse was 

excavated in 1957 just east of Rooms 16 and 17 (Schroeder 1961:98). Although 

no photographs or diagrams of this feature could be found, it appears to fit the 

description of a plaza feature at Homol'ovi, indicated by Hopi visitors to be 

a green corn roaster (J. Vint, personal communication 1989). Several shallow 

depressions in the plaza may indicate additional subsurface features. Subsurface 

walls have been noted below the compound wall in the southwest corner of the 

ruin (Schroeder 1961) . There are few artifacts on the surface within the 
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Figure 4.1. Boundaries of Puerco Ruin National Register District and 
AZ Q:1:101 (ASM). From Wells 1988, Figure 1.2. 
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compound wall. Openings or "gateways" previously noted in the north and west 

walls (Hough 1903, Jennings 1980) may be the result of past pothunting rather 

than characteristics of the original structure. 

Extramural trash deposits 

Outside the ruin there is no 

definite midden area, but an 

apparently thin layer of sherds 

and flakes completely surrounds 

the ruin (Cosgrove 1934:10). 

Current surface artifact density 

is highest to the northeast of the 

ruin, however, during trenching 

Cosgrove encountered the densest 

trash deposits outside the 

southwest corner of the ruin 

(Cosgrove 1934:11-12). 

Lithic scatter 

A discontinuous lithic 

scatter on the mesa top extends 

from north of the ruin south over 

2 km. South of the ruin, also on 

the mesa top, lithic 

concentrations occur wherever dune 

sand has been deflated to expose cobbles and petrified wood. Petrified wood 

exposures are most common at the north and south ends of the mesa, while areas 

of chert cobbles occur throughout the mesa top (Burton 1989). 

AZ Q:1:101 (ASM) appears to be one locus of the mesa top lithic scatter; 

it is located west of the Mainline Road and outside of the Puerco Ruin National 

Register Boundary. The highest lithic density in AZ Q:1:101 (tested by Wells 

in 1988) was approximately 4 items per m . Few tools or ceramics were recovered 

and over 92 percent of the assemblage was core shatter or chunks indicating 

primary reduction was the predominant activity at the site. The occurrence of 

petrified logs indicates AZ Q:1:101 was a quarry. Wells (1988:35) suggested that 

AZ Q:1:101 was used throughout the occupation of the Petrified Forest area, but 

most heavily during the occupation of Puerco Ruin. 
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Rock art 

There are four areas of petroglyphs in the vicinity of Puerco Ruin. Rock 

art south and east of Puerco Ruin consists of 852 elements, mostly Pueblo III 

and Pueblo IV designs, on 103 boulders (Figure 4.3). AZ Q:l:67 (ASM), northwest 

of Puerco Ruin, consists of 229 elements on 15 boulders, and includes Basketmaker 

to Pueblo IV elements. Two small sites, AZ Q:1:212 (ASM) and AZ Q:1:215 (ASM), 

are southwest and west of Puerco Ruin. AZ Q:1:212 consists of 40 elements on 

three panels, while AZ Q:1:215 consists of five elements on a single boulder. 

These rock art sites are discussed in detail in Chapter 15 of this report. 

A brief discussion of the rock art at Puerco Ruin is also provided in Jennings 

(1980). 

Figure 4.3. Rock art at Puerco Ruin. 
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Historic site 

Just west of the Mainline Road along the mesa edge are the remains of an 

historic structure (AZQ:1:215; Figure 4.4). It consists of a rock wall, a slab-

lined cist, a tin lined hearth, and cement. An enclosed area is formed by a 

large sandstone block that has fallen away from the cliff face. A dry-laid rock 

wall seals off one end of the area. The area could have been easily roofed 

using the cliff face and block as supports. No artifacts, save the tin in the 

hearth, were noted at the site. Cement in one corner of the structure may have 

been part of the original construction or dumped in later. Hence, the historic 

designation is based solely on the tin-lined hearth. The site may be associated 

with ranching or an early visitor to the ruins. However, the construction is 

more than what would be expected from a casual overnight stay. 

Figure 4.4. Detail of historic remains at AZ Q:l:215, west of Puerco Ruin. 
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Previous disturbance 

Puerco Ruin has been exposed to a wide range of impacts. Although Petrified 

Forest was established as a National Monument in 1906, Puerco Ruin was not 

included in the monument until the 1930s. Located between the train station in 

Adamana and the petrified forests, the site has always been frequently visited. 

Holes, apparently from pothunting (Cosgrove 1934:8), are still visible within 

the rubble mound. While pothunting was stopped by the inclusion of the site 

into the Monument, surface collection caused by higher visitation most likely 

increased. Excavations at the site in the 1930s, 1950s, and 1960s were intended 

to make the site more visible to tourists. 

Currently there is no formal trail system at the site, visitors are allowed 

to roam over the site as they want. As a result numerous informal trails impact 

large portions of the site (Figure 4.5). The southern end of the site is heavily 

trampled and numerous trails are eroding to form small drainages. Widespread 

vandalism, in the form of scratched and pecked graffiti, has been inflicted on 

the rock art. In the 1970s much of this graffiti was painted over with an 

experimental chemical solution to match the surrounding desert varnish 

(Figure 4.6; Elridge 1979; Elridge and Moore 1979; Moore 1986). 

Modern developments nearby include the Mainline Road, just north and west 

of the ruin, the Puerco Ruin parking lot, and a restroom. In the past the 

restroom was a visitor center, and a small entrance station was situated just 

west of the parking lot along the Mainline Road. What appears to be an old road 

track lies northwest of the ruin, most likely pre-dating the current road. 

Natural disturbances appear to be limited to collapsing walls (the walls 

were noted to be one-foot high in 1934 [Cosgrove 1934:8]), sheet erosion, several 

small eroding drainages north of the ruin, and rodent burrowing in the northwest 

portion of the plaza. 

There are almost no artifacts on the surface within the ruin. Artifact 

density appears to increase away from the parking lot, apparently a result of 

casual surface collection. Lightfoot and Francis (1978) determined that more 

visible and accessible sites had smaller sherds, more plainwares than decorated 

sherds, fewer stone tools, fewer varieties of lithics, and a lower overall 

artifact density. Illicit excavation by pothunters, on the other hand, tends 

to have the opposite effect. Pothunted sites have higher surface artifact 

densities and larger sherds, due to the replenishment of surface artifacts from 

the mixing of the cultural deposits (compare with the artifact density noted at 

Wallace Tank Ruin [Burton 1989]). 
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Figure 4.5. Informal trails at Puerco Ruin as of December 4, 1988. 
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Figure 4.6. Retouched desert varnish on rock art panel at Puerco Ruin. 
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Chapter 5 

PREVIOUS RESEARCH AT PUERCO RUIN 

Puerco Ruin has witnessed an unusual amount of attention by archeoiogists, 

first, because of its location near Adamana and the railroad, and later because 

of its inclusion in Petrified Forest National Park. The site, originally called 

Adamana Ruin, was visited by archeoiogists as early as 1896 and is represented 

in four surveys of the region (Fewkes 1904; Hough 1902, 1903; Jepson 1941; Mera 

1934; Reed 1947). Six separate excavations have been conducted at the site since 

1905 (Cosgrove 1934; Jennings 1967, 1980; Sayers 1987; Schroeder 1960, 1961; 

Wells 1988). To date over 25 rooms, three kivas, six trenches, other areas of 

Puerco Ruin, and adjacent AZ Q:l:101 have been excavated (Figure 5.1 and 6.10). 

The following summary of previous work at Puerco Ruin is presented in 

chronological order. 

Jesse Walter Fewkes and Walter Hough: 1896. 1901 

The first mention of Puerco Ruin was in a popular article, written by an 

archeologist, in Harper's Monthly Magazine published in 1902: 

If the traveller but knew it, a short walk from Adamana would 
bring him upon a fine ruin, one hundred and fifty feet square, well 
laid out, and exhibiting on the rocks below it as interesting a 
picture-gallery of the ancient petroglyphs as one might hope to find 
[Hough 1902:898]. 

However, Fewkes, working for the Bureau of American Ethnology, is the first 

archeologist credited with having seen the ruin. In 1896, he explored the area 

in search of sites to excavate but was generally disappointed by the few ruins 

he discovered: 

The author hoped that he would be able to find some ruins in the 
immediate neighborhood of Holbrook, Arizona, and he visited the mesa 
north of the town with that thought in mind; but he was disappointed, 
although evidences of temporary camps and a few pictographs were 
discovered. He heard, however, of ruins at Carrizo, and saw a few 
beautiful specimens of stone objects from that locality. The trip 
from Navajo Springs to Zuni failed to reveal any considerable ruins 
along that trail, but the examination was a superficial one. There 
are several large ruins not far from the Navajo railroad station, 
which were not examined. 

There are small ruins on some of the hills of the bad lands of 
the petrified forests near Holbrook. One or two of these are of 
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considerable size, and many objects indicative of former visitants or 
occupants were found on the ground about them. The author succeeded 
in discovering a single grave in one of the mounds, and excavated from 
it a few fragments of pottery, but these objects did not occur in 
sufficient quantities to justify extended work. Not far from Adamana 
station, on the Atlantic and Pacific railroad, there is a large ruin 
on a hill, which visitors to the petrified forest have no doubt 
noticed. This ruin is of considerable size, and promises a rich yield 
of archeological material should reasonable excavations be made 
outside its walls. [Fewkes 1904:19] 

Hough, an associate of Fewkes, returned to the Petrified Forest area in 

1901. He conducted extensive explorations and excavations in the area for the 

U.S. National Museum. Most notable were his excavations at Wallace Tank Ruin 

(Stone Axe Pueblo) discussed above in Chapter 3. Hough visited Puerco Ruin, but 

apparently did not conduct any excavations at the site. 

Near Adamana Station, on the Santa Fe Railroad, is a large stone 
ruin 150 feet square, two rooms deep, surrounding an open court having 
a single gateway to the north. The scanty debris and the almost 
entire absence of pottery fragments indicate a short occupation of 
this pueblo. On the rocks under the mesa near by, however, is one of 
the most remarkable galleries of petroglyphs that it has been my good 
fortune to see. The designs are mostly animals, a bird with long bill 
occurring frequently. No familiar symbols were noted. [Hough 
1903:317-318] 

Interestingly, while Fewkes suggested the site would be a good candidate 

for excavation, Hough noted a lack of artifacts. Based on ceramic types and art 

motifs, Hough (1903:326) suggested that Wallace Tank Ruin and Puerco Ruin were 

occupied by different clans. 

John Muir: 1905-1906 

The first recorded excavations at Puerco Ruin were conducted by John Muir 

during the winter of 1905-1906. Muir, in Arizona for his daughter's health, had 

located at Adamana primarily to study the fossil forests (Limbaugh and Lewis 

1986: reel 15). Only a few small portions of Muir's notebooks from his time at 

Petrified Forest are available on microfilm; most of his notes during this time 

were in pencil, which had smudged and were not microfilmed. Presently, Muir's 

work is known from two sources, first a memoir by Alice Cotton Fletcher written 

years later (Limbaugh and Lewis 1986: reel 51; Wild 1987), and a hand-written 

note (on Petrified Forest Hotel stationery) by Fletcher in 1906 (Limbaugh and 

Lewis 1986, reel 51). Fletcher met Muir while visiting Petrified Forest with 

her parents. Muir gave the family a tour, the highlight of which was Indian 
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Figure 5.1. Previous excavations at Puerco Ruin. 
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ruins. Fletcher says Muir had done a great deal of excavating at a site that 

fits the description of Puerco Ruin. Specifically, she mentions a kiva and the 

"weird checkerboard effect" of excavated rooms. Muir decided that the ruin was 

not a burial place since no human bones were encountered. He took the utmost 

care to not damage relics, but had only dug to a depth of four to five feet since 

he was working alone (Muir was 70 years old at the time). Fletcher noted an 

abundance of maize cobs on the surface. 

Fletcher mentioned that Muir was doing his study for a series of magazine 

articles, however, none is known to exist (Kimes and Kimes 1986; Wild 1987). 

Wild (1987) suggests the lack of published material from Muir's Petrified Forest 

work can be explained by the recent death of Muir's wife and his subsequent 

preoccupation with the political battle to save Hetch Hetchy Valley in 

California. Muir had a long fascination with Indian culture (Fleck 1985); his 

motive was "science not greed" (Wild 1987:40), and his work was typical of the 

standards of the time. Muir gave 

Fletcher a small White Mound 

Black-on-white pitcher (Figure 

5.2) which is now at John Muir 

National Historic Site in 

California; since the pitcher 

apparently pre-dates the 

occupation at Puerco Ruin, Muir 

may have excavated other sites as 

well. Fletcher also noted that 

Muir was working on a pottery 

chronology and rock art. The 

earliest pottery in Muir's 

sequence was characterized by 

basket impressions, followed by 

plain wares, then red-and-black, 

and finally polychromes and well-

polished wares. Muir suggested 

that the rock art at Puerco may 

tell stories of events by their 

groupings. A search of archival 

material and collections at John 

Muir National Historic Site may Figure 5.2. Pot given to Alice Cotton 
Fletcher by John Muir (from Wild 1987:21). 
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provide clues to whether collections and more detailed notes exist for Muir's 

work at Petrified Forest. 

H. P. Mera and C. Burton Cosgrove. Jr.: 1933-1934 

Mera and Cosgrove, of the Laboratory of Anthropology, Santa Fe, conducted 

projects sponsored by the Civil Works Administration. Mera conducted a survey 

of Petrified Forest, recording Puerco Ruin, which was designated LA 520 (Figure 

5.3). The site card lists 22 pottery types ranging from Basketmaker III to 

Pueblo IV times. Cosgrove's (1934) work during the winter of 1933-1934 at Puerco 

Ruin included excavation and stabilization of three rooms and the excavation of 

six trenches. Cosgrove completed a brief preliminary report on his work just 

prior to his untimely death in 1934. While his methods are not detailed, the 

seven-page report, does suggest attention to architectural details, and to 

whether artifacts were found in floor or fill contexts. Although there is no 

suggestion that the fill was screened, his attention to detail is apparent: 

Figure 5.3. Mera's 1933 map of Puerco Ruin. 
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numerous decorated sherds not included in discussions of the floor assemblage 

are included in the pottery tabulations, and fill between two separate floors 

in one room was asserted to include no sherds. One room, interpreted to be a 

storeroom because of substantial amounts of corn and other foods, had been 

burned; whole vessels on the floor date to between A.D. 1325 and 1400. 

In the plaza a diagonal northwest-southeast trench was excavated across the 

plaza with an offshoot trench to the east (see Figure 5.1). The trenching 

encountered scattered trash deposits up to 60 cm deep but no concentration or 

dump save for a small pit (1.5 x 1.5 x 1 m deep) in the plaza. Four trenches 

outside of the pueblo were excavated, one at the northeast corner, one at east 

center, one at the southeast corner, and one at the southwest corner. The 

densest extramural trash deposits were encountered in the southwest trench (Table 

5.1). The exact locations of Cosgrove's trenches are not known; attempts to 

locate maps from the National Park Service, the Museum of Northern Arizona, 

Harvard University, and the Laboratory of Anthropology have been fruitless. 

Table 5.1. Summary of 1934 Trenching at Puerco Ruin (Cosgrove 1934). 

Location 

Southwest 

Southeast 

East Center 

Northeast 

Plaza 

Plaza offshoot 

Lenqth 

30' 

23' 

19' 

78' 

105' 

40' 

Depth 

1/2-2' 

1' 

1'average 

1/2-2' 

unknown 

3' 

Total 
sherds 

355 

0 

64 

195 

798 

374 

Sherds per 
linear foot 

11.8 

-

3.4 

2.9 

7.6 

9.3 

Other 
artifacts 

worked bird bone 

-

-

-

bone awl 

charred bone 

Three hundred sherds from Puerco Ruin, supposedly collected during Mera's 

survey, are at Laboratory of Anthropology. However the pottery types in the 

collection include all of the 22 different types recorded by Cosgrove; they may 

well be the remnants of his collection. A few sherds from Puerco Ruin are also 

at Harvard University, Cambridge, Massachusetts. 

Carl Jepson and Erik Reed: 1941. 1947 

Jepson (Petrified Forest National Park) and Reed (National Park Service) 

conducted a survey and ceramic analysis at Petrified forest. Puerco Ruin was 

included in Jepson's survey and recorded as PEFO Site 307 (Jepson 1941). Reed's 
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analysis of the sherds collected by Jepson suggested an early Pueblo III to 

initial Pueblo IV occupation (Reed 1947). Collected sherd types included: Gila 

Polychrome, Jeddito Black-on-yellow and Corrugated, Homol'ovi Corrugated, Brown, 

and Polychrome, plain polished red, Walnut Black-on-white, and Tusayan 

Corrugated. The location of the collection from Puerco Ruin is unknown; the 

sherds collected by Jepson were split among the Museum of Northern Arizona and 

the park, with one third discarded (the Park collection is apparently lost). 

Al Schroeder and Gordon Vivian: 1957-1958 

Schroeder (1960, 1961) reported on excavations conducted to help stabilize 

walls and expose more of the pueblo for visitors. In 1957, Schroeder excavated 

three rooms and tested a kiva and areas of the plaza adjacent to the rooms. 

The next year Vivian excavated three rooms, the rest of the kiva, and portions 

of the plaza. Artifact distribution and sediments were inferred to indicate a 

leisurely abandonment of the rooms, as the occupants moved to other parts of the 

pueblo or elsewhere: few artifacts were found on the floors of "domestic" rooms 

(with hearths) , and the floors and firepits were covered by wind-blown sand. 

Roof fall over the sterile deposits suggested a later roof collapse (Schroeder 

1960:2). Schroeder also defined possible family units on the basis of interior 

doorways (1960:5-6). Data from the kiva were interpreted to indicate a leisurely 

abandonment of that structure; not only were floor artifacts lacking but, also, 

masonry was scarce (possibly scavenged) and early artifacts were present in the 

fill (possibly from secondary deposition from excavation of a newer structure 

in the pueblo). Although several rooms showed evidence of burning just prior 

to abandonment, this was considered to have been accidental. 

Schroeder interpreted the pottery found at the site as indicating the pueblo 

was occupied between A.D. 1250 and 1350, and that there was an earlier occupation 

indicated by walls found under the exterior pueblo wall. Construction of the 

pueblo, therefore, would fall within a long period of drought, and the pueblo 

was occupied during the great drought of 1276-1299 (Schroeder 1960:12). He 

suggested that the pueblo was constructed by several small groups to take 

advantage of the water supply along the Puerco River. The pueblo's design, with 

no openings to either the exterior or the interior plaza, was inferred to have 

been planned to protect the inhabitants from the dust storms that would have been 

common during the droughts, rather than from hostile neighbors. Schroeder 

(1960:12-14) proposed that the residents may have eventually moved in small 
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groups to the larger, irregularly aggregated site at nearby Wallace Tank, which 

was occupied from A.D. 1300 to 1450. 

Collections from Schroeder's excavation are located at the Western 

Archeological and Conservation Center, however the collection is not catalogued, 

and there are discrepancies between items mentioned in the report and those in 

the collection. 

Calvin Jennings: 1967 

Jennings (1967, 1980) , working for the Museum of Northern Arizona, excavated 

15 surface rooms and two subsurface rooms at the site. Most of the excavated 

rooms were located in the southwest corner, but some were also exposed along the 

east wall to determine if masonry techniques were similar to those in the 

southwest part of the site. Basically, the purpose of the excavation was "to 

expand the viewable area [for visitors] and the extent of the site's 

interpretation" (Jennings 1980:14). Recovery techniques do not appear to have 

been very different from the 1957-1958 excavations, except that floor fill was 

explicitly defined as material under roof fall or, in the absence of definable 

roof fall, within 30 cm above the floor. "General fill" was material above the 

roof fall. No sediment was screened. In addition, a backhoe was used to 

excavate parts of the two subsurface rooms. Particular attention was paid to 

wall junctures to determine the sequence of construction of the excavated rooms. 

This analysis suggested that the south and west walls and most of the rooms along 

that side were constructed in a single and highly coordinated effort, with 

between 18 and 22 rooms built at once (Jennings 1980:38). Rooms along the east 

wing of the pueblo included secondary walls (not integrated with the exterior 

wall) and may have been constructed later. Jennings noted that a later 

construction period would not be inconsistent with Schroeder's idea that the 

walls functioned as windbreaks, since the prevailing winds come from the 

southwest. Jennings elaborated on Schroeder's room cluster analysis, defining 

domestic and storage rooms of the basis of size and features, postulating seven 

room clusters. 

Although in the 1967 interim report Jennings agreed with Schroeder's dates 

of A.D. 1250 to 1350 for the peak occupation at the site, in the final report 

Jennings suggested that there was a hiatus in site occupation between A.D. 1200 

and 1300. In support of such a hiatus Jennings (1980:165-169) cited the 

following evidence: 
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1. Holbrook and Walnut Black-on-white pottery, characteristic of the 

McDonald phase which dates from A.D. 1100 to 1250, are in proportions similar 

to that at a site excavated by Gumerman and Skinner (1968) which is believed to 

predate A.D. 1200. 

2. There is a general absence at Puerco Ruin of the types found at Awatovi 

that date to the 1200s. 

3. A radiocarbon date from burned maize on the floor of Room 21, reported 

as A.D. 1429+46, once corrected for Carbon 13 enrichment, allowed "an estimate 

of A.D. 1200 [to be] adopted" (Jennings 1980:55, 167). 

4. There was a general hiatus in the occupation of the lower elevations 

of the Puerco and Little Colorado River valleys at this time (Jennings 1980:167). 

5. Tuwiuca Phase black-on-orange restorable vessels, characteristic of the 

period from A.D. 1200 to 1300, composed only a small percentage (one vessel or 

three percent), of the restorable vessels recovered from the site. 

Jennings offered no dates for the construction of the surface pueblo rooms, 

but hints that most of them may have been built during the second period of 

occupation (Jennings 1980:95). Jennings inferred one excavated subsurface room 

and the walls Schroeder found below the pueblo walls to be associated with the 

early (pre-A.D. 1200) pottery at the site. However, more likely the subsurface 

room is a kiva, as Jennings referred to it in his preliminary report (1967). 

Because of the quick excavation by backhoe and laborers, only a portion of one 

wall was found, at the east side of the room. The west wall, not encountered, 

may lie west of Jennings's excavation, adjacent to or perhaps disturbed by the 

east wall of adjacent Kiva 2. In potential size and layout it is similar to 

Kiva 2. Trash and sediments in Jennings's room and in adjacent Kiva 2 are 

similar. The ventilator noted by Jennings in the southwest corner of the room 

is a common kiva feature; extension of the room toward Kiva 2 would center the 

ventilator along the south wall. 

Collections from Jennings's work are located at the Museum of Northern 

Arizona, Flagstaff. 

Susan Wells: 1988 

In 1988 Susan Wells of the Western Archeological and Conservation Center 

(NPS), conducted excavations at AZ Q:l:101, which includes part of the lithic 

scatter north of Puerco Ruin. Forty 10 by 10 m units were surface collected 

(about 50% of AZ Q: 1:101) and 47 1 by 1 m units were excavated (see Figure 6.7). 

Of the 3,814 artifacts collected none was recovered from below 20 cm in depth. 
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Few tools or ceramics were recovered and over 92 percent of the assemblage was 

core shatter or chunks indicating that primary reduction was the predominant 

activity at the site. The highest surface lithic density was approximately four 

per m2. The presence of petrified logs on the site suggested it was a quarry. 

Wells suggested that AZ Q: 1:101 was used throughout the occupation of the 

Petrified Forest area, but most heavily during the occupation of Puerco Ruin 

(Wells 1988:35). Curated collections are located at the Western Archeological 

and Conservation Center, Tucson. 
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Chapter 6 

METHODS 

Jeffery F. Burton and James M. Vint 

Between November 1 and December 22, 1988, and May 30 and June 21, 1989 

excavations were conducted at Puerco Ruin. The primary goal of the project was 

to maximize the recovery of data useful for addressing important research 

questions from the portion of the site that will be impacted by a new parking 

lot, restroom and trail (PEFO Pkg. No. 140E) . The 1988 project area extends from 

the pueblo north approximately 150 m. Excavation was confined to the area of 

potential impact; a swath approximately 15 m wide along the east side of the 

Mainline Road. Due to potential indirect impacts (visitor collecting) and to 

provide adequate data to address the research questions, the surface collection 

area encompassed an area larger than that proposed for construction. The 1989 

excavations were limited to the areas where the proposed trail enters and exits 

the pueblo, and a small sample of the plaza. No systematic surface collection 

was conducted during the 1989 fieldwork since relatively few artifacts remain 

on the surface within the pueblo. The strategies and methods used during 

various phases of fieldwork, analysis, and research are discussed below. 

Field Methods 

Fieldwork was conducted by a team of up to six crew members supervised by 

the senior author. The crew was based at the Park Headquarters 10 miles north 

of the project area. Fieldwork consisted of surface inspection, mapping, 

systematic surface collection, controlled manual excavations, excavation of 

rooms, and photography. To facilitate intersite comparison, the methods used 

are comparable to those used at adjacent AZ Q:1:101 (Wells 1988). Due to the 

timing of the project, snow, bitter-cold winds and frozen soil were a common 

occurrence during the 1988 fieldwork (Figure 6.1-2). For the 1989 fieldwork, 

the Park provided a full-time volunteer to answer visitor questions and to help 

in the excavations (Figure 6.3-4). In addition, up to four NPS interpretive 

rangers were at the site part-time. However, even with this level of effort, 

the constant barrage of visitor questions slowed the excavations. Future 

excavations under these conditions should consider limiting visitors to ranger 

guided tours, a practice employed at other NPS excavations, such as at Chaco 

Culture National Historic Park. 
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Figure 6.1. Excavation along the north exterior wall of Puerco Ruin. 

Rock art recording 

The rock art recording was completed by volunteers from the American Rock 

Art Research Association (ARARA). To facilitate recording, individual elements 

were grouped by boulder and loci. These were marked in the field during the 

recording with non-stick plastic numbers. All elements were photographed with 
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Figure 6.2. Brushing off excavation units after a snowstorm. 



Figure 6.3. Excavation of Rooms 31 and 32. 

Figure 6.4. Excavation of Rooms 33 and 34. 
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a 35 mm camera equipped with a 55 mm normal lens. Photographs were taken of 

small areas, as perpendicular as possible to the rock surface, to reduce 

distortion. More distant shots were taken to show spatial relationships. For 

reference, metric and color (or gray) scales were included in each photograph 

(Figure 6.5). Both Black-and-white prints and color slides were taken of each 

element or group of elements. After photography, each element was sketched and 

scale drawings were completed of complex panels (Figure 6.6). Mylar tracings 

were made of a few small elements and panels, either because they were too faint 

or positioned at an oblique angle that would cause distortion in a photograph. 

Surface Inspection and Collection 

At the initiation of fieldwork, the site was inspected to confirm site 

condition, to become familiar with the location of previous testing by Wells 

at AZ Q:1:101 (Wells 1988), and to determine the optimal locations for excavation 

units. 

The project area north of Puerco Ruin and the area within the plaza was 

walked at 5-meter intervals, and all observed diagnostic artifacts (such as 

decorated sherds or stone tools) were flagged. Diagnostic artifacts not within 

surface collection units (see below) were plotted by transit and collected 

separately. 

Figure 6.5. Rock art recording at Puerco Ruin. 
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Figure 6.6. Rock art recording at Puerco Ruin. 

Mapping 

The NPS Denver Service Center (DSC) had previously prepared a contour map 

of the site area. Excavation units, separately collected surface artifacts, the 

surface collection grid, in situ petrified logs, the visible extent of the ruins, 

and visitor impacted areas (social trails) were plotted by transit or plane-

table and alidade on the one-foot contour map provided by DSC. Using the grid 

system established by Wells at AZ Q:1:101, the permanent datum for this project 

(a vertical rebar) was placed at grid corner N200/E230. Grid-north equals 2 

degrees east of magnetic north. The site map and grid were tied into Puerco 

Ruin and permanent datums placed by Jennings (1980) and by the National Park 

Service in 1957. For greater clarity the contour map has been simplified to 

10-foot contours in the figures of this report (see Figure 6.10). 

Systematic surface collection 

The project area north of Puerco Ruin was gridded into seventy-seven 10 by 

10 m units; 26 of these units were selected for surface collection (Figure 6.7). 

Beginning near the pueblo, collections were made from alternating units. 

However, high artifact densities encountered during initial field collections 

indicated that an adequate representation of material would be recovered with 
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Figure 6.7. Surface collection, view northeast from northwest corner of ruin. 

less than a 50 percent sample. Sampled units were therefore slightly more 

dispersed away from the pueblo, resulting in a 33 percent sample of the total 

project area (26 out of 77 units). Unit designations reflect their placement 

on the mapped grid, with the southwest corner of each 10 by 10 m unit used as 

the unit datum. Each collected 10 by 10 m unit was divided into quadrants and 

surface collected as four adjacent 5 by 5 m units. All artifacts were collected; 

to insure comparability of artifact recognition between crew members with 

different levels of experience, crew members were encouraged to "over collect" 

for later lab sorting (over 11 kilograms was discarded in the lab [see below]). 

Sketches of each 5 by 5 m unit were made recording natural features such as 

drainages, rock concentrations, exposed bedrock, major vegetation, petrified 

logs, and artifact concentrations. Formal artifacts were point provenienced. 

Artifacts were bagged by material class and 5 by 5 m quadrant. 

Controlled manual excavation 

Eighty-two 1 by 1 m units, including contiguous block and trench exposures 

as well as individual tests, were excavated in the area north of Puerco Ruin. 

Eleven 1 by 1 m units were excavated within the plaza and one 1 by 1 m unit was 

excavated south of the ruin (see Figure 6.10). Placement of units was designed 

to meet the objectives stated in the research design, with sampling focused on 

the area of potential direct impact. Twenty-two of the units formed a 1-meter-

wide skip trench from the north wall of Puerco Ruin north 38 m to the southwest 
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corner of the proposed parking lot (Figure 6.8). The skip trench is composed 

of seven double units (2 adjacent 1 by l's) two meters apart along the E230 grid 

line. A second skip trench, formed of seven 1 by 1 m units and one 2 by 1/2 m 

unit, extended from the northwest corner of Puerco Ruin to 12 m grid-north. Two 

block exposures of 22 contiguous 1 by 1 ID units were excavated next to the ruin. 

The main purpose of the trenches and block exposures was to help establish the 

stratigraphic relationship between the surface lithic scatter and the structure. 

The remaining extramural 1 by 1 m excavation units were dispersed throughout the 

rest of the area of potential direct impact north of Puerco Ruin. Excavation 

units within the plaza were purposely placed to maximize data recovery and to 

test each quadrant of the plaza. The southwest portion of the plaza was not 

tested since it had been previously excavated (Schroeder 1961). 

The designations of units north of Puerco Ruin reflect their placement on 

the mapped grid. Excavation units within the plaza and south of Puerco Ruin were 

given letter designations; these were either placed perpendicular to adjacent 

pueblo walls or aligned with grid-north. The southwest corner of each unit was 

designated the unit datum, and the datum corner elevation was determined. The 

site datum was assigned an arbitrary 100 m elevation (see Appendix A). For the 

measurement of each excavated level, the original ground surface of the datum 

corner was considered the "0-elevation"; any corner above the datum corner was 

excavated as a positive level (for example, +8 to 0 cm). Excavation proceeded 

Figure 6.8. Excavating skip trench, view south. 
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by natural strata or arbitrary 10-cm levels if strata could not be defined during 

excavation. 

The units were excavated mainly by shovel, but trowels, dustpans, and picks 

were used as needed. Units were excavated until sterile soil or bedrock was 

encountered. All excavated dirt was passed through 3-mm (1/8 inch) or 6-mm (1/4 

inch) mesh hardware cloth (see Appendix A). Although 6 mm mesh would have been 

consistent with other recent work in the region, the finer mesh was used on the 

majority of units because of the particular research problems posed for the site. 

If lithic reduction was an important activity at Puerco Ruin, as suggested by 

Jennings (1980) and Wells (1988), the finer mesh would help in the recovery of 

small flakes that could provide clues to the type of stoneworking that occurred 

there. The 6-mm mesh was used only in alternating units of the skip trenches, 

approximately 60 percent of units of the block exposures, and two units within 

the plaza. Each class of recovered material (for example, lithics, ceramics, 

bone, floral material) was bagged separately by unit and level. Surface 

artifacts were bagged separately. Formal artifacts were piece-plotted in three 

dimensions, where possible, and bagged separately. All debitage and sherds, 

regardless of size, were collected. To save field time in a few units with 

especially large quantities of cultural material, all gravels and artifacts 

remaining after initial screening were bagged together and later sorted in the 

lab. Features encountered within units were excavated and screened separately. 

Disturbed deposits within excavation units, either from rodents or pothunting, 

were also excavated and screened separately from the remaining matrix. 

Unit level records were used to document the findings, including features, 

in each excavated level. Flotation samples were taken from feature areas such 

as hearths, charcoal concentrations, and soil discolorations. Pollen samples 

were collected from below large rocks on possible occupation surfaces and from 

each stratum in two of the excavation units near the exterior pueblo wall. All 

sizable pieces of charcoal excavated were collected for botanical analysis and 

possible radiocarbon dating. Following excavation, sidewall profiles were 

recorded on graph paper, the unit was photographed, and time markers (1988 or 

1989 pennies, as appropriate) were placed in the bottom. All units were 

backfilled to approximate pre-excavation ground surface contours. 
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Room excavation 

Initially, wall fall and overlying eolian sand were removed to partially 

delineate each room. Initial excavation within each room consisted of two 1 by 

1 m excavation units placed perpendicular to room walls. These units were 

excavated in arbitrary 10 cm levels following the same methods as detailed above. 

Following the completion of these units, the remainder of the room was excavated 

by natural strata as one or more proveniences (Figure 6.9). All room fill below 

wall fall was screened through 3-mm (1/8 inch) mesh hardware cloth. Subfloor 

strata were tested only in small areas with the excavation area expanded if 

warranted. Pollen samples were taken from undisturbed floor areas and features 

as appropriate. Due to the abundance of floral remains and time constraints, 

only a portion of the floral remains from Rooms 33 and 34 was saved. Artifacts 

in floor contact were left in situ until mapped in place. Floor plans of each 

excavated room were drawn, showing all floor and wall features and in situ 

artifacts. Following mapping and photographing the room, intact floor areas were 

covered with plastic and backfilled. 

Laboratory Procedures 

All materials from surface collection and excavation were transported to 

Western Archeological and Conservation Center (WACC) upon completion of field 

work. Sherds and lithics were washed using tap water and a small amount of 

isotonic soap. Bone and shell were dry-cleaned using toothpicks and brushes. 

Flotation samples were processed following the methods outlined in Bohrer and 

Adams (1977:37). Most flotation samples taken in the field exceeded the 

suggested one liter volume, in which case one liter from each sample was measured 

before processing, and the remainder of the fill was dry-screened through 6-mm 

(1/4 inch) or 3-mm (1/8 inch) mesh. Artifacts found in the samples were added 

to the appropriate collection taken from the same provenience. 

Artifacts and samples not sent to specialists for analysis were analyzed 

and catalogued at WACC. Chipped stone and ceramics made up the bulk of analyzed 

artifacts, with ground stone and other miscellaneous items present in lesser 

quantities. A discussion of the methods used in these analyses is presented in 

the appropriate chapters below. Certain materials, such as mineral samples, were 

only catalogued. Cataloguing was undertaken concurrently with analysis of 

artifacts from each provenience. From one-quarter to one-third of analysis time 

was devoted to cataloguing, depending on the diversity of artifact types present 

(this does not include time to enter these data into the computer files). 
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Artifacts were cataloged following the Automated National Cataloguing System 

(ANCS) and assigned permanent catalog numbers. The ANCS catalog numbers are used 

in this report. Catalog numbers assigned to the Puerco Ruin collections are 

PEFO-3020 to 3770, 4098 to 4598, 4605 to 4696, 4701 to 4776, and 4805 to 4882. 

The Petrified Forest National Park accession number is 461 for materials 

recovered during 1988, and 486 for materials recovered during 1989. The WACC 

accession numbers are 627 and 666, respectively. All artifacts, faunal 

specimens, botanical remains, and mineral samples are curated in the Museum 

Collections Repository at WACC. Fieldnotes are curated in the WACC Division of 

Archeology Archives, and photographs, slides, and negatives are curated in the 

WACC library (photo accession numbers 88:19, 88:21 and 89:29). 

Materials requiring specialized analyses were sent to the following persons 

and/or institutions: Botanical remains to Charles Miksicek (Knoxville, 

Tennessee) and Marcia Donaldson (Department of Anthropology, Arizona State 

University), pollen samples to Suzanne K. Fish (Arizona State Museum), and faunal 

remains to William Gillespie (Department of Geosciences, University of Arizona). 

Samples for radiocarbon dating were sent to the Radiocarbon Laboratory, 

Washington State University. Obsidian from Puerco Ruin and from contemporaneous 

Wallace Tank Ruin (AZ Q:l:l [ASM]) was sent to Richard Hughes (Sacramento State 

University) and Tom Origer (Sonoma State University) for sourcing and hydration 

analysis. Methods used for each of these analyses are presented in the following 

chapters. 

Figure 6.9. Excavation units within rooms. 
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Figure 6.10. Puerco Ruin (AZ Q:l:22 [ASM]) and environs. 



Chapter 7 

ROOM DESCRIPTIONS, FEATURES, AND STRATIGRAPHY 

Jeffery F. Burton with James M. Vint 

This chapter describes the characteristics of the architecture, features, 

and sediments encountered in the 1988-1989 field work at Puerco Ruin. Four rooms 

and a small portion of a kiva were excavated. Eight non-room subsurface 

features, including two hearths, two pits, a burned corn concentration, and 

portions of the exterior pueblo wall were located. Eight main soil strata were 

discerned on the basis of soil color, texture, compaction, and to a lesser extent 

cultural remains. Although a relatively small volume was excavated during the 

present work compared to earlier excavations at the site, differences in methods 

and goals provide important new data on site stratigraphy and room construction 

and abandonment. 

Room Descriptions 

Four rooms were excavated during the 1989 field work, two at the southern 

end of the pueblo (Rooms 31 and 32) and two at the northern end (Rooms 33 and 

34). In addition a small portion of a kiva in the southern end of the pueblo 

was excavated (Kiva 3). Room numbers for this project are a continuation of the 

numbering of previous excavations, with kivas numbered separately (it should be 

noted that Schroeder also assigned room numbers to five plaza areas, see Figure 

5.1). Summary data on the 24 previously excavated rooms and three kivas are 

provided in Appendix C. 

Room 31 

This room (Figure 7.1) is located along the southern exterior wall of the 

pueblo, adjacent to Room 22 (Jennings 1980). Walls are constructed of a double 

width (wythe) of shaped sandstone blocks and slabs, enclosing an area measuring 

2.1m north-south by 2.4 m east-west (floor area of 5 m ). Current wall height 

is 30 to 50 cm above the room floor. 

The fill of Room 31 consisted of two distinct strata. The upper stratum 

consists of wall rubble, wind blown sand, and a few artifacts. Below this was 

a thin (less than 5 cm) layer of trash fill, containing charred maize and 
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Figure 7.1. Rooms 31 and 32, Puerco Ruin. 
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abundant charcoal. Wind-blown sand was present on the floor along the walls of 

the room. 

A possible doorway in the north wall, indicated by a sandstone slab 50 cm 

above the floor, leads to Room 32. As wide as the wall is thick, the slab might 

have been a threshold (Figure 7.2). Two plastered clay floors were encountered: 

the first (lower) floor showed evidence of burning, as did portions of the walls, 

mainly in the southeast portion of the room. Two features are associated with 

the burned floor, an irregular shallow trash-filled pit (Feature 3) and an 

outline of an apparent slab-lined storage bin (Feature 2) in the southeast corner 

of the room. The storage bin measures about 50 cm by 70 cm; the slabs had been 

removed and the resultant holes filled with clay, most likely when the room was 

remodeled after the fire. In addition, there are two shallow patched holes 8 

cm in diameter, 70 cm apart, associated with the burned floor; in one of these 

a Puerco Black-on-white sherd was found. Feature 1, a slab-lined mealing bin, 

42 by 110 cm in size, is associated with the second floor. The bin had been 

partially dismantled and the metate removed. An Awatovi Black-on-yellow sherd 

had been plastered into the bin as a patch (Figure 7.3). Schroeder noted a 

similar case; a large Jeddito Black-on-Yellow sherd with a rattlesnake design 

was embedded in the wall above a mealing bin in Room 11. 

Figure 7.2. Overview of Room 31 after excavation, view towards north (note 
possible threshold slab on center of north wall). 
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Artifacts on top of the 

upper floor of Room 31 consisted 

of two petrified wood cores, a 

hammerstone, two complete manos, 

and a piki stone fragment (see 

Figure 7.1). A pollen sample was 

taken from this uppermost floor 

(see Chapter 16). 

A total of 90 sherds were 

recovered from this room, 

including the embedded sherds 

mentioned above and portions of 

a partially restorable Homol'ovi 

Polychrome bowl; other portions 

of this vessel were also found in 

the fill and on the floor of Room 

32. Lithics consisted of 288 

pieces of debitage and three 

flaked stone tools. 

Wall abutments indicate that 

this room was constructed after the rooms to the west, northwest, and east. The 

sherd of Puerco Black-on-white, a type tree-ring dated to A.D. 1000-1125, 

associated with the earlier floor suggests this room may have been constructed 

early in the site occupation. The Awatovi Black-on-yellow embedded in the 

mealing bin suggests the room was in use much later as well. 

Figure 7.3. Mealing bin, Feature 1, Room 31 
(note sherd). 

Room 32 

This room is located immediately north of Room 31 (see Figure 7.1). It is 

adjacent to unexcavated rooms on the east and west and the plaza to the north. 

The slightly irregular shape (1.4 to 1.8 m north-south by 2.3 to 2.4 m east-

west, with a floor area of 3.8 m ) of the room appears to be the result of 

construction after the adjacent rooms. Walls are double wythe shaped sandstone 

blocks and slabs. Addition of the north wall served to convert plaza space to 

an enclosed room: the north wall is poorly built (up to 60 cm wide), abutted to 

the other walls, and laid over plaza trash. The current height of the room walls 

is 45 cm above the floor. 
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Three strata were identified within the room. Wall fall made up the major 

portion of the fill. In the east half of the room, rubble extended nearly to 

the floor level. Apparently the east wall collapsed inward fairly early in the 

room's deterioration. Collapse of the south wall occurred subsequently, as 

indicated by the angles of the wall fall. Most of the wall fall in the room 

apparently came from these two walls; there was relatively little fallen wall 

rubble in the west end of the room. Below wall fall, overlying the floor, was 

a thin deposit of sand and a small amount of trash. Most of the trash was in 

the west portion of the room. 

Below the room floor, trash is approximately 8 cm thick above a compacted 

plaza surface. Associated with this plaza surface was a large (54 by 40 by 21 

cm deep) slab-lined hearth (see Subsurface Features, below). The fill of the 

hearth consisted of about 15 cm of fine ash and charcoal, capped by the trash 

fill which covers the plaza. Artifacts associated with the plaza surface include 

several Zuni-type sherds, indicating a post-A.D. 1325 construction for Room 32. 

Also recovered in the subfloor trash were Awatovi Black-on-yellow (n=6), 

Homol'ovi Polychrome (n=2), and Puerco Black-on-white (n=l) sherds. In all, the 

subfloor fill contained 24 sherds, 12 pieces of debitage, a flaked stone tool, 

a core, and a hammerstone. Abundant burned maize was also in the subfloor fill 

banked up against the north wall of Room 31. This concentration may be 

associated with the burning noted in Room 31, perhaps dumped outside the north 

wall when the room was cleaned and remodeled. 

Only one feature (Feature 1) was associated with the floor of Room 32. This 

was a slab-lined mealing bin, 30 by 50 by 20 cm, in the northwest corner (Figures 

7.4 and 7.5). Within the mealing bin was an inverted metate of badly decomposed 

sandstone, below which was a burned mano fragment (Figure 7.6). The metate was 

not part of the bin construction and was apparently still functional when it was 

last placed inverted in the bin, as if in storage. The bottom of the mealing 

bin was lined with adobe, capping a deposit of sandy fill overlies ashy fill, 

probably the trash on the plaza surface. The floor itself was poorly preserved. 

A pollen sample from just below the metate contained abundant pine and Cheno-am 

pollen, indicating pinyon nuts and other wild plants were processed in the 

mealing bin. 

Several areas in the west half of the room showed remnants of a plastered 

floor, while in the east half of the room the floor was irregular and eroded. 

Apparently after the room fell into disuse the floor was exposed to erosion and 

weathering through a damaged or collapsed roof before the walls began to collapse 
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and seal the room; this is suggested by an accumulation of windblown sand in the 

southeast corner of the room, along the south and west walls, and the eroded 

surface, compared to the better preserved west portion of the room. 

Since Room 32 was used as a trash dump it was apparently abandoned before 

the entire pueblo. However, the amount of subfloor trash compared to that in 

the room fill suggests this happened rather late in the pueblo occupation. 

Artifacts in contact with the floor (see Figure 7.1) included a partially 

restorable Homol'ovi Polychrome bowl, portions of which were in the room fill 

and in the fill of Room 31, three Awatovi Black-on-yellow sherds, a partially 

restorable brown corrugated jar, and a petrified wood core. Room fill consisted 

of 139 sherds, including a partially restorable Homol'ovi plain bowl (15 sherds, 

non-local paste) and a brown corrugated jar (41 sherds). Lithics in the room 

fill consisted of 48 flakes and one tool. A partially restorable ladle, in three 

large pieces, was recovered from the lower fill of Feature 1. 

Room 33 

This room is located along the north exterior wall of the pueblo; Room 34 

is to the east, an unexcavated room lies to the west, the pueblo exterior is to 

the north, and the plaza is to the south (Figure 7.7 and 7.8). Interior 

dimensions are 1.8 m north-south by 4.1 m east-west (floor area 7.4 m ). The 

Figure 7.4. Overview of Room 32 after excavation, view north (note collapsed 
wall in doorway, northeast corner of room). 

68 



walls, constructed of a double 

wythe of shaped sandstone blocks 

and slabs, are 25 cm thick on 

the south, east, and west sides, 

while the exterior pueblo wall 

is 35 cm thick. Current wall 

height varies from 40 to 80 cm 

above the room floor. What 

appears to be a sealed doorway, 

50 cm wide and 5 cm above the 

floor, between Rooms 33 and 34 

is present in the east wall. 

The bonded corner of the south 

wall indicates that Room 33 and 

34 were constructed at the same 

time. Since the walls of both 

Rooms 33 and 34 are abutted to 

Figure 7.5. Feature 1, Room 32, after 
excavation. 

the exterior pueblo wall, it may have been built earlier. 

Two strata were defined during excavation: wall fall, which included cores 

and fragments of petrified wood, and trash fill below the wall fall. Numerous 

artifacts found on the floor appear to be de facto refuse. Two floors were 

identified; the earlier was burned, and abundant burned material was located 

between the first and second floor. Portions of the later floor had remnants 

of white plaster. A pollen sample was taken from the later floor. 

Figure 7.6. Feature 1, Room 32, showing inverted metate. 
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Eight room features were 

encountered (see Figure 7.7). An 

alignment of fire-hardened clay, 

associated with the earlier floor 

(Feature 1) may have been a 

dismantled hearth or bin. A gray 

corrugated storage jar was set in 

a square pit measuring 40 by 40 by 

23 cm (Feature 2). The jar, with 

its base missing, rested on a 

shaped sandstone slab; outside 

the jar the pit was filled with 

hard-packed clayey soil (Figure 

7.9). Apparently after the room 

burned the jar was filled with 

soil and the pit was sealed by the 

second floor. 

Also associated with the 

earlier floor is a semi-circular 

storage pit 50 by 60 by 37 cm deep 

(Feature 4). The unlined pit was 

filled with a fine-grained sand, possibly temper for use in pottery making. The 

sand was sealed with a layer of clay and small sandstone slabs. Above the clay 

seal the pit was filled with ashy trash, which included two projectile points, 

debitage, two cores, two small hammerstones, several large burned refittable 

sherds, a ground stone fragment, and clay lumps. This trash could be from clean

up after the room burned. The trash fill was capped by the second floor (Figures 

7.10-11). 

A shallow (up to 20 cm deep in a 25 cm2 area) trash-filled pit (Feature 5), 

sealed by the second floor, also contains trash from the room burning. The room 

was apparently cleaned out after burning and remodeled, at which time all of the 

floor features were sealed. A concentration of burned maize (see Subsurface 

Feature 2, below) just outside the pueblo may be from this remodeling, also (see 

Figure 7.7). Two partially dismantled side-by-side mealing bins (Features 3 and 

7), each 50 cm by 65 cm in size, and an adjacent storage bin (Feature 8), 85 cm 

by 105 cm in size, are associated with the later floor (Figure 7.12). A wall 

niche (Feature 8) was located in the north wall near the mealing bins. 

Figure 7.8. Overview of Room 33 during 
excavation, view west (note sealed pit). 
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Figure 7.7. Rooms 33 and 34, Puerco Ruin. 



Figure 7.9. Feature 2, Room 33, during excavation. 

Figure 7.10. Feature 4, Room 33, after excavation. 
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Figure 7.11. Feature 4, Room 33 (see text 
below for strata descriptions). 

Figure 7.12. Features 3, 6 and 7, Room 33. The lower portions of the mealing 
bins (at right) have not yet been excavated, slabs at left are roof fall and 
fallen portions of bins left in situ (Feature 5 is below slab in lower right) . 
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Twenty floor artifacts consisted of cores, hammerstones, manos, and other 

large artifacts; these items may be de facto refuse left when the room was 

abandoned. After the room was abandoned it was used as a trash dump: artifacts 

in the trash fill included a partially restorable Black Axe Plain jar, 391 

sherds, 363 pieces of debitage, 6 cores, 6 flaked stone tools, a complete mano, 

and numerous and varied floral and faunal remains. The subfloor test recovered 

12 pieces of debitage, a core, 8 sherds, and a mano fragment from between the 

floors. 

Room 34 

This room is located just east of Room 33. An unexcavated room lies to the 

east, the north pueblo wall is to the north, and the plaza is to the south. Room 

34 measures 1.8 m by 3.5 m, with a floor area of 6.3 m2 (see Figure 7.7; Figure 

7.13). As mentioned above, there is a possible sealed doorway to Room 33 in the 

west wall. Wall bonding indicates that Rooms 33 and 34 were constructed at the 

same time. Current wall height is 50 to 70 cm above the floor. 

Room fill strata include wind-blown sand, wall fall (on the floor in the 

east portion) , and trash below the wall fall in the western portion (Figure 

7.14). The floor is compact clayey soil with no evidence of plastering. 

Windblown sand varied in depth from 4 cm near the walls to 25 cm in the center 

Figure 7.13. Overview of Room 34 after excavation, view east (note possible 
sealed doorway in lower right). 
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Figure 7.14. Room 34, east-west profile, facing south (see text below for 
strata descriptions). 

of the room. Much of this sand was of fairly recent origin and void of 

artifacts. Below the windblown sand was wall fall. Wall fall generally lacked 

artifacts as well, save for an occasional petrified wood chunk and rarely a 

sherd. 

Trash fill occurred only in the western half of the room. It was in contact 

with the floor, up to 30 cm thick above floor, and filled in three of the floor 

features (Features 2, 3, and 4; see below). Extensive rodent disturbance was 

noted throughout much of the fill and floor. Against the west wall, just above 

the floor, was burned roofing material--roof daub and grass matting was found 

in a clump about 30 cm in area. This was overlain by trash fill and wall fall. 

A sample of the grass matting was submitted for radiocarbon dating. 

Five features were encountered within the room (see Figure 7.7). Feature 1 

was a dense concentration of burned beans and artifacts on the floor, including 

a complete burned multifacial mano. This was dumped before Features 2 and 3 

(mealing bins) were dismantled; there is a sharp demarkation between the charcoal 

stain on the floor caused by Feature 1 and the edge of Feature 2, and Feature 1 

fill was banked against a remaining upright slab of Feature 3. Features 2 and 

3 were side-by-side mealing bins. Most of the upright slabs had been removed, 

except for one at the east end of Feature 3. The bottom slabs of the catchment 

bins were still in place. Width of each bin is 45 cm, the remaining length is 

about 35 cm. Feature 4 was a pit in the southwest corner of the room. It was 

45 cm in diameter and 24 cm deep (Figure 7.15). Features 2, 3, and 4 were 

filled with the trash. Feature 5 is a small pit 30 cm long, 20 cm wide, and 5 cm 

deep, adjacent to the south wall and 1 m east of the west wall. It was filled 

with ash, and the bottom was slightly oxidized. Although it shows no real signs 
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Figure 7.15. Feature 4, Room 34. 

of burning, it may have been an informal hearth to hold embers for warming the 

room when the mealing bins were being used. 

Floor artifacts consist of two manos, an antler, and a utilized flake just 

south of Feature 3, and a bone awl on the bottom of Feature 2. These may be 

de facto refuse left when the room was abandoned; both manos while still useable 

have small portions missing. Artifacts from the fill include burned maize, a 

piece of burned cotton textile and a bundle of burned yucca fiber, all found 
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near the burned roofing, and portions of at least three corrugated jars, numerous 

sherds and lithics, charcoal, and animal bone. 

Room 34 showed no evidence of burning, save for the small portion of burned 

matting and daub. Apparently after the mealing bins were dismantled and the 

structure fell into disuse, the roof and walls remained standing for some time. 

Eventually the roof began to deteriorate and expose the room to the elements, 

as indicated by mud-cracks, water-lain silts, and sand banked against the walls 

in the east half of the room. The walls first collapsed in the east half of the 

room. Wall fall within the room in this half was mostly from the south and 

north walls; the east wall apparently collapsed into the adjacent room. Wall 

fall contacts the floor in some places, and is separated in others by a small 

amount of sandy and clayey fill. 

After the roof deteriorated and the walls began to collapse in the east end 

of the room, trash was dumped into the west end of the room. Rooms 33 and 34 

appear to have been used as trash dumps at about the same time, since sherds 

from the trash fill in Room 34 refit others from Room 33. Remaining portions 

of the roof (for example, matting) may have been ignited by the dumping of hot 

trash, such as hearth cleanings, into the room. Following the accumulation of 

the trash, the west wall collapsed inward, covering the deposit. 

Judging from the amount of trash in both Rooms 33 and 34, the lack of Zuni 

pottery, and the occurrence of earlier pottery types such as Showlow 

Black-on-red, these rooms probably fell into disuse relatively early in the 

occupation of the pueblo. The collapse of the walls in Room 34 may have been 

precipitated by the scavenging of large beams from the deteriorating roof for 

use in repairing or building new rooms elsewhere in the pueblo (such as Room 32). 

Since Room 34 did not burn, it is likely that any large beams in good condition 

would have been salvaged, given the scarcity of large trees in the region. 

Kiva 3 

Kiva 3 is located in the southern part of the pueblo, with excavated Room 32 

to the southeast and unexcavated rooms to the south, southwest and possibly to 

the west (see Figure 6.7). The kiva was encountered in two adjacent 1 by 1 m 

plaza excavation units. The exact size of the kiva could not be determined in 

the testing, but based on surface indications and the location of rooms to south, 

it appears to be roughly square, 4.5 by 4.5 m. The proximity of the kiva to the 

surface rooms and their similar orientations suggest the kiva is integrated with 

the surface rooms. The kiva floor, encountered 117 cm below the present surface, 
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includes both bedrock and intact sandstone slab-paving in the 1.5 m area 

exposed. No floor features were encountered. The lower portion of the kiva wall 

is lined with large thin upright slabs. At least 3 coats of wall plaster are 

still intact at the base of the wall. The upper wall of large sandstone blocks 

and slabs had collapsed inward. 

The fill of the kiva, from top to bottom, consisted of 30 cm of sterile 

wind-blown sand, over 80 cm of trash and wall fall, 10 cm of roof fall and floor 

fill, and a thin sand layer on the floor (Figure 7.16). Three Awatovi Black-

on-yellow sherds and a restorable Homol'ovi plain bowl, made from a jar base, 

were located on the floor. A pollen sample was taken from below the bowl and 

maize from this level was submitted for radiocarbon dating. Strata indicate 

that the roof and walls collapsed before the trash filling episode. The 268 

Figure 7.16. Kiva 3, east-west profile, facing south (see text below for 
strata descriptions). 
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fill sherds include: Awatovi Black-on-yellow (n=22), Black Axe Plain (n-10), 

Homol'ovi Polychrome (n=5), Homol'ovi Black-on-red (n=6), Pinnawa Glaze-on-white 

(n=2), and Gila Polychrome (n=2). Also recovered from the fill were 614 pieces 

of debitage, four cores, 11 flaked stone tools, and a piki stone fragment. Very 

few faunal remains were recovered from the kiva fill and none were recovered from 

the floor. Charred cultigens and charcoal were recovered from both the fill and 

floor. 

Subsurface Features 

Eight extramural and plaza subsurface features, in addition to various 

occupation surfaces, were located during the course of the excavation. These 

consist of two hearths, a burned corn concentration, a trash-filled pit, a pit, 

and portions of the exterior pueblo wall (see Figure 6.9). In previous 

excavations only two extramural features have been reported, a large slab-lined 

hearth and a trash-filled pit (Cosgrove 1934; Schroeder 1961). 

Feature 1 

Hearth (N167/E224-225), consisting of a slightly oval-shaped pit 35 by 30 

by 20 cm deep dug into sterile soil. Bedrock on the northeast side of the pit 

and the surrounding soil was discolored by fire or heat. The pit fill consisted 

of a dark brown (7.5 YR 5/6) ashy soil, with numerous small charcoal chunks, as 

well as numerous small fire-altered sandstone slabs (2 by 3 cm to 15 by 20 cm 

in size) and several fire-cracked quartzite rocks. Numerous burned clay lumps 

indicate that the pit may have been clay-lined at one time. A flotation sample 

and a radiocarbon sample were taken from this feature. 

Feature 2 

Burned maize concentration (N165-167/E226, N166/E227) with other floral 

remains, apparently dumped as trash outside the compound wall near Room 33 (see 

Figure 7.7). The concentration includes a large amount of burned maize kernels 

in a layer up to 10 cm thick, as well as cobs and burned bean and squash seeds. 

It covered at least a 1 by 1.5 m area, extending outside of the excavated area. 

Radiocarbon and flotation samples were taken from this feature. The burned 

maize rested on a well-defined occupation surface that consisted of small 

sandstone slabs and compact clay, possibly redeposited exterior wall plaster 

eroded from Room 33. The burned remains may be from Room 33, the wall melt 
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suggests a brief abandonment between the room burning and when it was cleaned 

out and reused. 

Feature 3 

Exterior of intact north pueblo wall (various proveniences; see Figure 

6.7), including the northwest corner of the pueblo, exposed for a total length 

of over 9 m in two blocks of excavation units. In the excavation units the wall 

was up to 8 courses high (Figure 7.17). No breaks were noted in the excavated 

portion of the north wall. However, the north wall may have been built 

separately from the west wall: the four courses exposed on the west face at the 

northwest corner appear abutted rather than bonded (Figure 7.18). The interior 

of the corner would need to be exposed to verify this suggestion. The footing 

trench for the wall was dug into sterile clay; where discernible it appeared to 

have been repacked with grayish clay which contained some flecks of charcoal. 

One course of the wall was below the lowest identified occupation surface. The 

highest standing portion of the wall was 66 cm above this surface. 

Feature 4 

Wall collapse (N165-167/E226, N166-167/E227, N166/E225; see Figure 6.7), 

which appears to have fallen as a single event (Figure 7.19), over trash deposits 

and Feature 2 (see above). Representing approximately 15 courses, the wall 
p 

collapse covers an area of about 4 m . 

Figure 7.17. Detail of exterior north pueblo wall, Feature 3, 
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Figure 7.18. Detail of exterior northwest corner of pueblo wall, Feature 3. 

Figure 7.19. Subsurface Feature 4, wall collapse. 
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Feature 5 

Slab-lined and plastered hearth associated with a plaza surface below Room 

32 (see Figure 7.1). The hearth is rectangular, 35 by 55 cm by 18 cm depth. 

It contained a 15 cm thick layer of fine ashy fill with some charcoal, half (4.2 

liters) of which was taken as a flotation sample. Charcoal from this feature 

was submitted for radiocarbon dating. Above the ash is trashy fill, with burned 

maize and artifacts which extends over the plaza surface. The plastered floor 

of Room 32 lies above the trash fill (Figures 7.20-21). A pollen sample was 

taken from the plaza surface. Two Zuni-type ceramics were found on the plaza 

surface. 

Feature 6 

Trash and sandstone slab-filled pit (plaza excavation Unit F; see 

Figure 6.7), consisting of a roughly circular pit dug into sterile soil, the 

excavated portion measuring 1.4 m 

in diameter and 38 cm deep. The 

pit fill consists of some trash 

with numerous sandstone slabs (up 

to 10 by 15 cm in size) , rock 

fragments, and clayey fill. 

Within the lower 8 cm is 

relatively more clay (very 

compact) and less rock and trash 

(Figures 7.22-23). The pit and 

the surrounding plaza surface is 

capped by 8 to 10 cm of trash fill 

(clayey loam) and 32 cm of sterile 

windblown sand. The pit may have 

been used as a clay-mixing pit 

during wall construction, and the 

fill may be sandstone trimming 

debris leftover from shaping wall 

rocks. Its placement indicates it 

is associated with the plaza 

surface in use before or during 

the construction of the northern 

room block. 
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Figure 7.20. Subsurface Feature 5 (half 
excavated, Room 32 floor is in lower portion 
of photo, photo board is on plaza surface). 



Figure 7.21. Subsurface Feature 5 (see text below for strata descriptions). 

Feature 7 

Irregular bell-shaped pit (plaza excavation Unit E; see Figure 6.7), dug 

56 cm deep into sterile compact clay. The pit was filled with numerous large 

cobbles, a sandstone slab and loose sandy-gravel; only the upper 10 cm of the 

pit contained any artifacts. Although the lack of artifacts suggests that the 

pit may be a natural gravel pocket in the clay subsoil, other aspects of the 

surrounding strata may indicate a cultural origin. The sterile sand layer common 

below the midden is missing in the area of the pit, so that 64 cm of midden lies 

directly over the pit. The pit may have functioned as a storage or borrow pit, 

purposely filled before the midden began to accumulate. 
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Figure 7.22. Unit F, north profile, including Subsurface Feature 6 (see text 
below for strata descriptions). 

Figure 7.23. Subsurface Feature 6 (Unit F). 

85 



Feature 8 

South exterior pueblo wall (excavation Unit A; see Figure 6.7) exposed for 

one meter along the exterior of Room 31 (Figure 7.24). At this point the wall 

is currently six courses high, double wythe. Two courses of larger blocks were 

used as footers, set in a trench dug into sterile soil. There were no abutments 

in the small section uncovered. 

Stratigraphy 

Previous investigations provide few clues to the nature of the deposits 

either inside or outside the ruin walls. Bedrock partially formed the floor of 

Kiva 2 (1.6 m below the ground surface) and the bottom of a hearth in Room 10 

(Jennings 1967:5,7; 1980:91). Although there were no deep exposures of natural 

strata in the 1957 or 1967 excavations, Jennings (1980:40, 43, 58) reports that 

floors of the surface rooms rested on terrace gravels or on a "native sandy soil 

which caps the terrace gravels." Wind-blown sand deposits were encountered on 

the floors of several rooms (Cosgrove 1934:9, Schroeder 1962:93). Cosgrove 

(1934) noted that cultural deposits occur in a thin layer "outside and completely 

surrounding" the ruin; a series of trenches excavated by Cosgrove indicated 

numerous sherds up to a depth of two feet (0.6 m) outside the compound and up 

to a depth of three feet (0.9 m) within the plaza. More explicit stratigraphic 

information was recorded for the area northwest of the ruin walls, during 

excavation at AZ Q: 1:101. In that area, cultural material was generally confined 

Figure 7.24. Exterior of south pueblo wall, Feature 8 (Unit A). 
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to the top 5 to 10 cm of the soil, which consisted of eolian sand. This stratum 

overlays a hard, sterile, sandy-clay surface with small caliche inclusions (Wells 

1988:13). 

Stratigraphy within the project area was determined from the 94 excavation 

units, 83 outside the pueblo walls and 11 within the plaza. Some soil attributes 

were common to the entire project area. The surface was covered with loose wind

blown sand and silt with concentrations of small pebbles and gravels. Small 

mounds of wind-blown sand have accumulated at the base of shrubs. In most of 

the project area north of Puerco Ruin, a slight root-humus layer extends 

approximately 5 cm deep but reaches depths of up to 20 cm in some units. In 

sediment, soil is loose in upper levels and becomes compact with depth. Within 

the plaza and southern portion of the pueblo the ground is heavily trampled with 

extensive barren areas. 

In portions of the project area, sandstone bedrock is exposed on the 

surface. Bedrock was encountered at shallow depths in units at the north end 

of the project area (north of N260). Within the plaza, bedrock was encountered 

117 cm below the surface in Kiva 3, and at the base of a pit (Feature 4) in Room 

33. Just outside the pueblo, bedrock was found 6 cm below the north exterior 

pueblo wall footing in Unit N167/E225. Petrified logs are exposed both within 

the plaza and in the area north of the pueblo. 

Rodent activity was noted in most of the excavation units within the plaza, 

in Room 34, and in 15 extramural units, all but three near the pueblo wall. 

Disturbance from past pothunting was noted in four excavation units adjacent to 

the north wall of the ruin. 

During the present fieldwork, eight main soil strata (Strata 1 through 8) 

were discerned on the basis of gross soil characteristics. These were in turn 

divided into subunits (a, b, c, and so forth) based on variations in soil color, 

texture, compaction, and to a lesser extent unit location (such as, exterior, 

plaza, room) and the presence or absence of cultural remains. Each stratum is 

described and discussed below, sidewall profiles from representative units are 

illustrated in Figures 7.25 to 7.29. 

Stratum 1 

This stratum was divided into two subunits; Stratum la consists of sterile 

clay, Stratum lb consists of a sterile loamy clay. 

Stratum la, the lowest stratum, was encountered in all excavation units 

except those in which excavation was stopped at overlying sterile sand or 
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Figure 7.25. Unit N161-2/E221, east profile. 

gravels. This stratum consists of a sterile compact grayish (10YR 5/1) clay. 

Small white calcium carbonate nodules, the caliche noted by Wells (1988:13), 

were common throughout this stratum. Larger pockets of caliche were encountered 

with depth. "Mud cracks" and a strong distinction between this and overlying 

layers suggest that parts of this stratum north of the ruin were exposed at one 

time. Gravels, including unmodified petrified wood, were common on top of and 

within the upper levels of this stratum, and a large petrified log is embedded 

within this clay in units N224-225/E255. 

Stratum lb is a sterile compact loamy clay; slightly browner (10 YR 6/2) 

than Stratum la, it occurs above Stratum la in isolated areas at the north end 

of the project area, 50 to 200 m north of the pueblo. 

Stratum 2 

This stratum consists of a loose sterile yellowish brown (10 YR 5/4) sandy 

gravel. The gravels are pea- to cobble-size, sub-angular to rounded. This 

stratum was encountered only in the southern portion of the project area in 

Units A, B, D, and G, below the floor of Room 31, and in the fill of Feature 7 

(Unit E) . Since this stratum was sterile, underlying strata were excavated only 

in Unit G, where Stratum 2 was only 10 cm thick. 
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Figure 7.26. Sidewall profiles of excavation units north of Puerco Ruin (see 
text for strata descriptions). 
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Stratum 3 

Stratum 3 occurred in plaza excavation units C, D and E, and in a small 

pocket in Feature 6 (Unit F). This stratum, a sterile brown (7.5 YR 5/4) fine-

to coarse-grained sand, varied from loose to compact, and was up to 18 cm thick. 

Stratum 4 

Stratum 4 divided into two subunits, consists of gravelly soils. Stratum 

4a consisted of brown (10 YR 4/3) gravelly clay loam in units N200/E238-9, 

possibly indicating an old drainage. Gravel were generally pea- to cobble-size, 

sub-angular to rounded. Stratum 4b consists of pockets of pea-size sub-angular 

gravels in unit N193/E230 and six units north of N200. 

Stratum 5 

Stratum 5 consists of loamy soils, which were divided into five subunits. 

Stratum 5a is a brown to dark-brown (10YR 4/3-4/4) compact clayey loam. Stratum 

5a, varying in thickness from 5 to 15 cm, was present in over half of the 

northern excavation units and was most easily defined near pueblo walls. The 

top of this stratum appears to have been an occupation surface. Numerous 

artifacts, including a mano, cores, sherds, and an inverted piki stone (see 

Figure 7.7), rested on its surface north of the pueblo; further north (north of 

N200), petrified wood chunks and sandstone slabs (up to 10 x 20 cm in size) 

rested on this surface. Mud cracks and charcoal stains were present in various 

areas. Within the upper 2 to 5 cm of this deposit, specks of black charcoal, 

red hematite, yellow limonite, and an unidentified white substance (kaolinite?) 

were noted. Interestingly, both sherds and lithics occurred on the surface of 

the stratum but only lithics were present below. Since sherds were lying flat 

on this surface and lithics appeared to be embedded within 1 to 2 cm, possibly 

by foot traffic, the distribution may be a function of formation processes. 

Stratum 5b was only present in Unit A. It consisted of a compact gravelly 

loam, yellowish brown (10 YR 5/4), 22 cm thick. The top of this stratum also 

appears to be an occupation surface; there is a thin charcoal layer on top of 

it and numerous embedded lithics are within the upper portion of it, otherwise 

it is sterile. 

Stratum 5c is a compact loamy sandy gravel, brown to grayish brown (10 YR 

5/3 to 2.5 YR 5/2) in color. Gravels were sub-angular to rounded, pea-to cobble-

size. This stratum was present in plaza units B, D and E. In Unit D this 

stratum was 44 cm thick (however the lower 22 cm was mottled by rodents) and 
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contained numerous artifacts. In units B and E it was only 15 cm thick and had 

few artifacts. No surfaces could be defined within this stratum. 

Stratum 5d was defined in only Unit E. It consists of a white to pale 

yellow (2.5 Y 8/2 to 7/4) compact clay loam with pea-size sub-angular gravels. 

The deposit contained no artifacts, but the clay itself may be refuse. 

Stratum 5e, present only in northern excavation units, consists of a light 

yellowish brown (10 YR 6/4) gravelly loam, slightly clayey, with little or no 

artifacts. Gravels are generally pea- to cobble-size, sub-angular to rounded. 

Stratum 6 

Stratum 6 is composed of trash deposits. This stratum was divided into 

three subunits based on location: extramural trash deposits (Stratum 6a) , plaza 

trash deposits (Stratum 6b), and trash deposits within rooms (Stratum 6c). 

Stratum 6a is mostly confined to below the wall fall north of the ruin. 

It consists of a mottled brown (7.5 YR 4/4 to 10 YR 5/3) silty soil containing 

numerous artifacts, charcoal flecks, and bone fragments. Numerous separate 

dumping events appear to be represented; several ash lenses and micro-strata are 

present. Artifacts and charcoal fragments appear to be in small concentrations 

which may correspond to individual dumping events. The trash, along with a 

large concentration of burned maize kernels and cobs and other plant material 

(Feature 2, discussed above), overlies what appears to be an occupation surface. 

This distinctive surface is a very compact silty clay, possibly eroded exterior 

wall plaster, "paved" with an irregular layer of small sandstone slabs. Artifact 

frequency diminishes significantly below this surface, and other examples of 

layering observed within this stratum are too irregular to be defined as surfaces 

or separate strata. 

Stratum 6b consists for the most part of unstratified midden deposits within 

the plaza; separate dumping events could not be discerned within these deposits. 

This stratum varied in thickness from 70 cm in Unit E to less than 10 cm in other 

units, and contained the highest density of artifacts recovered at the site. 

Ashy, very loose, with an abundance of faunal remains, Stratum 6b is grayish-

brown (10 YR 5/2) in color. In units C, D, and E, this stratum forms the present 

ground surface, but in other units it is capped by wall fall or sterile sand. 

In Unit G this stratum is only 8 cm thick between wall fall and a plaza surface. 

In Unit B, Stratum 6b occurs above a plaza surface, below the north wall of 

Room 32. In Unit F, the stratum is 6 to 10 cm thick over a plaza surface and 
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Figure 7.28. Sidewall profiles of excavation units in southern portion of 
the plaza and south of Puerco Ruin (see text for strata description). 
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Figure 7.29. Sidewall profiles of excavation units in the northern portion 
of the plaza (see text for strata descriptions). 
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Feature 6. Plaza surfaces could not be defined in Units D and E, which had the 

thickest trash deposits. 

Stratum 6c, trash deposits in excavated rooms, is generally brown (7.5 YR 

5/4) compact sandy silt, with some gravels. Artifacts are not as dense as in 

the plaza trash (Stratum 6b), but noticeably more ash and floral remains were 

present. Within the excavated rooms, this stratum ranged up to 22 cm in 

thickness. Room 34 contained trash only in the western portion of the room. 

In Kiva 3 this stratum was 65 cm thick, with more artifacts and floral remains 

at greater depths. Individual dumping events could be discerned in only a few 

cases, such as Feature 1 in Room 34. 

Stratum 7 

Stratum 7 consists of architectural debris. Strata 7a, b, and c consist 

of wall fall, predominantly medium to large (30 to 60 cm) shaped sandstone blocks 

and compact clay. Divisions are again, based primarily on location. Stratum 

7d is roof fall debris found within rooms. 

Stratum 7a consists of wall fall and trash about 25 cm thick in Kiva 3 and 

10 cm thick in Unit B. The matrix of Stratum 7a is dark grayish brown (10 YR 

4/2), ashy, clayey silt with charcoal flecks. The presence of artifacts within 

this stratum suggests these walls were in the process of decay during the site 

occupation. 

Stratum 7b, in extramural areas, extends no more than 3 m from the pueblo. 

The matrix is a compact pale brown (10YR 6/3) clay loam and ashy gray (10YR 5/2) 

clay, which may be deteriorated mortar. In N164-165/E226, the wall appears to 

have fallen as a single event (Feature 4, above); in the remaining units the 

collapse appears more gradual. In a few units (for example, N160/E219), a narrow 

band of sterile sand, apparently wind-blown, occurred between the wall fall and 

underlying trash. Stratum 7b averages 10 cm in thickness, but ranges up to 43 

cm thick along the wall. 

Stratum 7c, interior pueblo wall fall, is up to 40 cm thick. The matrix 

consists of a very compact grayish brown (10 YR 5/2) clay loam. 

Stratum 7d, roof fall, was found as a distinct strata only in Room 34 and 

Kiva 3. In the other excavated rooms, roof fall could only be postulated from 

other evidence, such as the presence of large flat roofing slabs in the room 

fill (see Figure 7.12) . 
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Stratum 8 

Stratum 8 consists of silty sand apparently deposited after the pueblo 

occupation. The density of cultural material within Stratum 8 was highly 

variable, with artifacts within this stratum most likely the result of 

pedoturbation (natural mixing processes). In units outside and near the pueblo 

wall and within the plaza and rooms, this stratum was mostly sterile. To the 

north the stratum generally contained some cultural material, although much less 

than might be expected from the relatively high surface density. Stratum 8 was 

further divided into several sub-strata, based on location, compactness, and the 

presence or absence of artifacts. 

Stratum 8a, within the plaza and rooms, consists of very loose wind-blown 

sand, up to 40 cm in depth below the ground surface. It is generally sterile, 

apparently filling in post-occupation depressions. Outside the pueblo it 

overlies wall fall, and contains modern litter as well as a few prehistoric 

artifacts. 

Stratum 8b occurs as isolated pockets of sand on floors and below wall 

fall, both inside and outside the pueblo. The stratum contained no artifacts. 

It is typically layered, loose to compact, grayish brown to yellowish brown 

(10 YR 5/2-6/4) silts and sands, with some pea-size sub-angular gravels. 

Stratum 8c, found in almost all extramural excavation units, consists of 

a very loose, pale brown (10YR 6/3) to brown (10YR 5/3) silty sand, with some 

sub-angular pea-sized gravels; the amount of gravel increases with depth. In 

different units Stratum 8c varied from 2 to 20 cm in thickness. The highest 

densities of surface artifacts occur within this stratum, which could be due to 

recent soil deflation. 

Stratum 8d, below 8c, occurred in isolated pockets and layers in extramural 

units. It is similar to Stratum 8c in all respects, except in that it was more 

compact and contained few or no artifacts. 

Stratum 8e was identified only in Unit B. It consists of a dark grayish 

brown (10 YR 4/2), loose, sand mixed with ash, charcoal flecks, and wall fall. 

This layer most likely is the result of disturbance by the various excavations 

in the adjacent rooms and plaza, past pothunting, and ongoing trampling by 

visitors. 
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Chapter 8 

CERAMICS 

James M. Vint and Jeffery F. Burton 

A total of 4,528 sherds was collected during the present fieldwork, with 

1,033 sherds obtained during the 1988 fieldwork (478 from the surface and 555 

from excavation units) and 3,495 collected during the 1989 fieldwork. 

Identification of ceramic types was based largely on Colton (1956) , with primary 

reference to the following wares and types: Homol'ovi Corrugated (Ware 6A, 

type 1), Homol'ovi Plain (Ware 6A, type 2), Winslow Orange Ware (Ware 6B), and 

Homol'ovi Polychrome (Ware 6B, type 3). Additional reference was made to the 

following wares: Jeddito Yellow (Ware 7B), Tusayan Gray (Ware 8A), Tusayan White 

(Ware 8B), Little Colorado Gray (Ware 9A), and Little Colorado White (Ware 9B). 

Further reference on identification of yellow wares was obtained from Smith 

(1971). Type collections housed at WACC and the descriptions of ceramics from 

Puerco Ruin and other areas within the park as discussed in Reed (1980), Mera 

(1934), Schroeder (1960), and Jennings (1980) were also consulted. Wood (1987) 

proved useful for identification of ceramics typical of areas to the south and 

east of the park, such as Cibola White Ware, White Mountain Red Ware, and Salado 

wares. Tabulations of excavated and surface-collected sherds are presented in 

Table 8.1, while summary data are given in Figure 8.1. The chronological 

implications of the ceramic collection are discussed in Chapter 19. 

Time constraints limited the detail of the analysis. Distinction between 

bowl and jar sherds was not tabulated, making this analysis of little use to 

functional studies. Nor were rim sherds segregated or analyzed, thus estimation 

of minimum numbers of vessels in the assemblage and vessel size ranges have not 

been made. However, as a sweeping generalization based on observations during 

analysis, it appears that most decorated vessels were bowls (although the 

Homol'ovi and Black Axe Polychrome seemed to have a higher incidence of jar 

forms), and nearly all corrugated vessels were jars. The corrugated and plain 

ware sherds also showed a high incidence of sooting and burning, indicating 

utilitarian function. 
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Table 8.1. Ceramic types in 1988-1989 collections from Puerco Ruin (NL-nonlocal ceramic, L-local ceramic). 

1988 1988 Feat 1 
Surface Subsurf Unit A Unit B Unit C Unit D Unit E Unit F Unit F 
JU L_ JH L. Ji L_ ML L_ M L ML L ML L Mi. L ML L_ 

BROWN WARES (n = 1,906) 
Plain 4 34 13 71 21 - 15 - 85 - 13 - 12 
Corrugated 1 68 11 128 - - - 18 - 59 - 60 - 265 - 50 - 25 
w/ red slip 5 20 - 11 1 
w/ white slip 1 13 - 50 - - - 1 - 3 - - - 14 - 2 - 4 
Unidentifiable 16 3 17 - - - 2 3 - 2 

ORANGE WARES (n = 1,342) 
Winslow Orange - 4 - . . . . . . . . . . . . . . . 
Homol'ovi Plain - 4 - - - 2 2 - 2 2 - - - -
Homol'ovi Corrugated 1 16 12 14 - - - 2 - - 2 1 4 5 1 1 - 2 
Homol'ovi Polychrome 1 22 2 23 - 1 23 - - 4 - 4 3 19 1 3 - 7 
Homol'ovi Black-on-red . . . . . . . . . . . . . . . . . . 
Chavez Pass Black-on-red - 2 - 1 
Chavez Pass Polychrome 2 . . . . . . . . . . } . . . . 
w/ white slip - 1 
Huckovi Orange 1 — 1 - - - — - - — — — 1 - - — - -
Tuwiuca Orange 1 4 - 1 - - - - 1 - - - - - - - - -
Black Axe Plain 1 3 - 5 - 6 - -
Black Axe Polychrome 8 1 8 - 23 - 4 - 3 
Jeddito Black-on-orange . . . . . . . . . . . . . 1 . . . . 
Jeddito Polychrome . . . . . . . . . . . . J . j . . . 
Unidentifiable 1 76 15 44 - 1 5 1 2 49 4 27 6 165 - 64 - 37 
YELLOW WARES (n = 623) 
Awatovi Black-on-yellow 44 - 41 - - - 5 - 17 - 23 - 163 - 15 - 9 -
Jeddito Corrugated 3 - 1 3 - 3 - 2 - - 1 
Bidahochi Polychrome . . . . . . . . . . i . 3 - - - - -
Unidentifiable 23 - 11 - 2 - 3 - 8 - 9 - 78 - 16 - 2 -

GRAY WARES (n = 221) 
Plain 1 2 2 - - - - 1 - 5 - 2 
Corrugated 6 24 3 2 - 1 9 1 - - - 4 - - - 4 - -
Little Colorado Corrugated 1 6 
Tusayan Corrugated 5 - 1 24 - - - 2 
w/white-slip 1 
Unidentifiable 2 2 3 1 - - 1 5 1 - -

WHITE WARES (n = 80) 
Little Colorado 4 - 3 1 
Walnut Black-on-white - - 3 
Tusayan 4 . 9 - . . . . 2 - - - - - - - - -
Black Mesa Black-on-white 1 
Kana-a Black-on-white - - 1 - . . . . . . . . . . . . . . 
Cibola 2 3 
Tularosa Black-on-white 1 - 1 
Puerco Black-on-white . . . . . . . . . . . . ^ 2 - - - -

Unidentifiable 3 - 3 2 - 3 2 4 - - -

GILA POLYCHROME (n = 55) 6 5 - 12 - - - 2 - 2 - 2 - 8 - 5 - 6 

RED WARES (n = 43) 
Four-mile Polychrome - - 6 2 
Pinedale Polychrome 1 1 
St. Johns Polychrome 1 
Showlow Black-on-red 2 5 2 
Unidentifiable 9 - 6 - 1 - - - 1 - 1 1 3 
ZUN1 WARES (n = 30) 
Zuni glaze 1 - . . . . . . . . 3 . 3 . . . . . 
Kwakina Polychrome 1 - - 2 - 2 - 9 4 - - - -
Kechipawan Polychrome . . . . . . . . . . . . . . 1 . . . 
Pinnawa Glaze-on-white 

UNIDENTIFIABLE (n = 228) 
Polychrome 1 
Decorated - 1 1 2 1 6 2 14 2 -
Corrugated - - 2 17 - - - 1 - - 1 - - 1 - - - 11 
Plain 9 - - - 1 - 1 
Unidentifiable 2 19 2 6 2 - 1 

TOTAL (n = 4,528) 477 555 10 80 224 192 932 20T 12? 



Table 8.1, continued. 

Subf. Fill Floor 
Unit G Rm 31 Rm 32 Rm 32 Rm 33 Rm 34 Kiva 3 Kiva 3 
NL I m, L _NL L M L M L NL L _NL L_ NL L TOTAL 

BROWN WARES (n = 1,906) 
Plain 1 - 21 - 3 - 1 - 20 - 27 - 10 351 
Corrugated 43 - 30 - 50 - 7 - 134 - 357 - 43 - 7 1,356 
w/ red slip - - 1 9 - - 47 
w/ white slip . . . . . . . . . z, . 4 . . . 96 
Unidentifiable 12 1 56 

ORANGE WARES (n = 1,342) 
Winslow Orange . . . . . . . . . . . . . . . . z, 
Homol'ovi Plain 19 10 59 
Homol'ovi Corrugated 1 - - 6 - - - - 3 - - 151 1 223 
Homol'ovi Polychrome 2 - - 10 - 4 - 2 14 - 6 23 - 5 - - 179 
Homol'ovi Black-on-red 3 - - 1 - - 4 
Chavez Pass Black-on-red 3 
Chavez Pass Polychrome . . . . . . . . . . . J . . . z, 
w/ white slip - - - - - - - - - - - - - - - - 1 
Huckovi Orange . . . . . . . . . . . . . . . . 3 
Tuwiuca Orange 7 
Black Axe Plain 3 - - - 168 - 10 - 4 - - 200 
Black Axe Polychrome - - - - - 1 - - - 3 - - - 6 - - 57 
Jeddito Black-on-orange . . . . . . . . . . . . . . . . 1 
Jeddito Polychrome . . . . . . . . . . . . . . . . 2 
Unidentifiable - 9 - 1 - 1 - 9 1 19 - 17 1 38 - 3 595 

YELLOW WARES (n = 623) 
Awatovi Black-on-yellow - - 3 - 3 - 6 - 10 - 41 - 22 - 3 - 405 
Jeddito Corrugated 2 - 1 7 32 
Bidahochi Polychrome 3 
Unidentifiable - - 1 1 1 - - - 8 - 11 - 7 2 - - 183 

GRAY WARES (n = 221) 
Plain 1 1 - - 15 
Corrugated - 2 - - - 42 - 1 - 3 1 17 - 20 - 2 142 
Little Colorado Corrugated 7 
Tusayan Corrugated - - - - 1 - 1 34 
w/ white-slip 1 
Unidentifiable . . . . . . . . . . . . . 7 . . 22 

WHITE WARES (n = 80) 
Little Colorado - - 2 8 18 
Walnut Black-on-white 3 
Tusayan 15 
Black Mesa Black-on-white 1 
kana-a Black-on-white 1 
Cibola 1 - 1 - - - 1 8 
Tularosa Black-on-white 1 3 - - - 6 
Puerco Black-on-white - - 1 - - - T - 1 - - - 2 - - - 8 
Unidentifiable 1 - . . 2 - - - 20 

GILA POLYCHROME (n = 55) 5 - - - 2 - - 55 

RED WARES (n = 43) 
Four-mile Polychrome 8 
Pinedale Polychrome 2 
St. Johns Polychrome 1 
Showlow Black-on-red 1 10 
Unidentifiable . . . . . . . . . . . . . . . . 22 

ZUNI WARES (n = 30) 
Zuni glaze 7 
kwakina Polychrome . . . . . . \ . . . . . . . . 19 
kechipawan Polychrome . . . . . . . . . . . . . . . . ^ 
Pinnawa Glaze-on-white 1 2 - - - 3 

UNIDENTIFIABLE (n = 228) 
Polychrome 1 
Decorated 1 - - - 1 - - 31 
Corrugated - 1 1 - 55 - 17 107 
Plain - 3 36 - - 50 
Unidentifiable - - - 1 3 3 39 

TOTAL (n = 4,528) 63 90 13T 32 399 754 243 26 



Figure 8.1. Summary of ceramic wares recovered during 1988-1989 fieldwork at 
Puerco Ruin. 

Previous Ceramic Collections 

Reports on previous excavations at Puerco Ruin are devoted mostly to the 

analysis and discussion of ceramics; rather than repeat that information here, 

the reader is referred to those reports. However, pottery type and provenience 

information is provided in Appendix C (Room Summaries) and in the following 

tables. In Cosgrove's (1934) excavation of three rooms and five trenches, 2,960 

sherds and at least six whole or restorable vessels were recovered (Table 8.2). 

Schroeder (1960, 1961) excavated six rooms and plaza areas, collecting 1,678 

sherds and at least seven restorable vessels (Table 8.3). During the excavation 

of 17 rooms, Jennings (1980) collected 2,077 sherds and 28 restorable and 

partially restorable vessels (Tables 8.4-5). In contrast, the relatively low 

volume excavated during the 1988-1989 fieldwork yielded 4,528 sherds and 16 whole 

or partially restorable vessels. The discrepancy in sherd densities most likely 

reflects collecting methods, since reportedly sediments were not screened during 
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earlier excavations. Collection methods may have biased the percentages of 

ceramic types recovered; plain wares and poorly made local wares may be less 

likely to be collected when sediments are not screened, while more conspicuous 

black-on-white wares may be over represented. 

During fieldwork at AZ Q:1:101 in 1988, Wells collected 29 sherds from the 

surface. All but two of the identifiable sherds were Pueblo IV types. 

Homol'ovi/Winslow orange wares made up 78 percent of Cosgrove's collection, 73 

percent of Schroeder's collection and 61 percent of Jennings's collection. 

Jeddito Yellow Ware made up 11 percent of Cosgrove's collection, six percent of 

Schroeder's collection and seven percent of Jennings's collection. Black-on-

white wares made up two percent of Cosgrove's collection, one percent of 

Schroeder's collection and 11 percent of Jennings's collection. Zuni wares, red 

wares, and Gila Polychrome made up less than two percent of each collection. 

Ceramic Wares and Types 

The cultural diversity of Petrified Forest and the surrounding Little 

Colorado River region as reflected in ceramic assemblages has been well 

documented (see, Mera 1934; Reed 1980; Stewart 1980), and the majority of 

diagnostic pottery types have been discussed in detail (for example, Colton 1956; 

Wood 1987). Thus, for the majority of the ceramics in the present assemblage 

definitions are not warranted; rather, the reader is referred to the resources 

cited above. 

Local versus nonlocal paste 

In order to assess proportions of locally produced ceramics versus trade 

wares, macroscopic distinctions in paste were noted during analysis. Temper 

types were differentiated using a lOx hand lens, and paste color was compared 

using type collections and written descriptions. Limitations of this method are 

recognized. The number of vessels represented in the sherd assemblage is 

unknown, so absolute percentages may not be drawn. Reliance on such references 

as Colton (1956) to identify region of manufacture is also realized to be of 

limited accuracy. The great regional variation in ceramic materials used in 

producing particular wares is a subject of much recent research (see, Bishop 

1988; Foust and others 1989). Although Colton (1956) recognized that this 

variability was brought about by the numerous temper and clay sources available 

to prehistoric potters, his ceramic series do not take these variables into 

consideration. The series seem to have been intended to provide general 
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Table 8.2. Cosgrove's tabulation of Ceramic types (from Cosgrove 1934:Table 2). 

Utility Coil 

Homolovi/Winslou 

Jeddito B/Y 

Affins Pinto 

Ualnut B/W 

Zuni wares 

Four Mile 

Showlow B/R 

Affins Pinto-
Winslow exterior 

Roosevelt B/W 

Affins Pinto-
red-exterior 

Chaco B/W 

Showlow polished 
black interior 

Showlow CoiI ext. 

St. Johns Poly 

Tularosa B/W 

Showlow Plain-
Black interior 

Bidahochi poly 

Showlow Coi l-
Black interior 

B/W PI 

Showlow Plain Red 

St. Johns Poly-
Affinis Glaze 

Adamana 

Kana-a B/W 

Total 

Plaza 

315 

243 

168 

-

13 

3 

4 

6 

24 

3 

12 

-

4 

-

-

-

-

1 

1 

-

-

1 

-

-

798 

NE 

54 

64 

45 

10 

5 

5 

1 

3 

• 

-

-

2 

-

-

-

3 

2 

-

1 

-

-

-

-

-

195 

E 

24 

19 

8 

6 

1 

• 

-

4 

• 

-

-

-

-

1 

• 

-

-

-

-

-

-

-

1 

-

64 

SW 

123 

116 

67 

7 

3 

11 

2 

9 

-

5 

-

4 

-

1 

2 

-

• 

1 

-

2 

2 

-

-

-

355 

6" 

4 

7 

-

-

1 

• 

-

-

-

-

• 

-

-

-

-

-

• 

-

-

-

-

-

-

-

12 

Plaza 
12" 

18 

16 

4 

1 

1 

-

1 

-

-

-

• 

-

-

-

-

-

• 

-

-

-

-

-

-

-

41 

offsl 
18" 

5 

3 

-

-

-

-

-

-

-

-

• 

-

-

-

-

-

• 

-

-

-

-

-

-

-

8 

loot 1 
24" 

33 

20 

9 

-

-

1 

-

-

-

2 

• 

-

-

-

-

-

-

-

-

-

-

-

-

-

65 

:rencl 
30" 

37 

26 

11 

-

-

-

• 

-

-

-

-

-

-

1 

-

-

-

-

-

-

-

-

-

-

75 ' 

l 

36" 

88 

44 

17 

13 

5 

1 

-

2 

-

2 

• 

-

-

-

-

-

1 

-

-

-

-

• 

-

-

173 

Rm 1 

11 

24 

37 

15 

3 

-

5 

-

-

-

• 

-

-

-

-

-

-

-

-

-

-

• 

-

-

95 

Rm 2 1 

468 

410 

1 

1 

13 

-

19(B) 

-

-

1 

• 

-

-

-

-

-

-

-

-

-

-

-

-

1 

914 1i 

?m 3 

119(B) 

18 

1(+2w) 

4 

-

22(B) 

-

-

-

-

-

-

-

-

1 

-

-

-

-

-

-(1W) 

-

-

-

65 2 

Totals 

1299 

1010 

368 

57 

45 

43 

32 

24 

24 

13 

12 

6 

4 

3 

3 

3 

3 

2 

2 

2 

2 

1 

1 

1 

915 
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Table 8.3. Ceramic analysis of wares recovered during 1957-1958 fieldwork, from Schroeder 1961:Figure 3. 

P O T T E R Y 

Homotovi Cotfuooted A 

Block Ax Plom 
Little Cobfddo Cof tyg jM 
Tusoyon Ccrugotea 
Moenhofn Corrugoted 
Lithe WoradoWKiteWETe 
ftelbfook B / W 
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Sosi B / W 
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" B / W 
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HomolOvi B / R 
Showlow B / R 
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1 
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8 
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Table 8.4. Ceramic analysis of decorated wares recovered during 1967 f ieldwork at Puerco Ruin, from Jennings 
1980:Table 3. 

CERAMIC ANALYSIS: DECORATED WARE 

LITTLE COLO WHITE 

HolbtOOk A 

Hoibiook 6 

PQtJ»t B W 

Walnut B W 

5i Joirph B/w 

? B / w 

CIBOLA WHITE 

Put'CC Choco Ser.tj 

Wh.tt Mm B/w 

KiOluthlonno B/W 

Puceo B/w 

Gallup B/w 

Eicovoda B/W 

Wh.tt Mm S t f t i 
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"> B / w 
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Shovlow B/R 

Shovlov B fi Cart 
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h t , t - . i o S t ' . t i 
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TSEGi ORANGE 

HOP' S f ' l t . 

Jtoa.to B/O 
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Hocko*. Poly 
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Table 8.5. Ceramic analysis of undecorated wares recovered during 1967 f ieldwork at Puerco Ruin, from Jennings 
1980:Table A. 
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information on ceramic wares, which were to be refined with future research. 

Keeping these limitations in mind then, only gross differences in temper and 

paste color were used to discriminate between local and nonlocal paste. 

In the wares identified as local in production, the distinctive feature of 

the temper is the presence of white angular fragments, variously identified as 

selenite, sandstone, or crushed sherd (Cosgrove 1934; Jennings 1980; Shepard 

1953) , combined with moderate amounts of sand. The paste of local wares is 

darker, slightly porous and has a crumbling fracture. In addition, carbon 

streaks are common. 

Previous investigations have noted the presence of locally made ceramics, 

usually copies of other regional types. Reed (1980:212) and Schroeder (1960:9) 

suggest local manufacture for Homol'ovi Polychrome, Homol'ovi Corrugated, and 

Holbrook Corrugated. Schroeder (1960:9) discusses the presence of Gila 

Polychrome with local paste; Jennings (1980:121-123) and Cosgrove (1934) define 

locally made imitations of trade wares such as Gila Polychrome with the prefix 

affinis. 

The distinction between local and nonlocal pastes is not intended to create 

new ceramic types or varieties, but to distinguish geographical origins. For 

example, Homol'ovi Polychrome with local paste is considered to fall within the 

realm of Winslow Orange Ware, but with a different geographical origin than the 

"core" area defined by Colton (1956: Ware 6B, type 3). Local paste does not 

necessarily indicate manufacture at Puerco Ruin, but implies the region in and 

around the park. The primary types with local paste are Homol'ovi and Winslow 

orange wares, Salado wares, brown and gray corrugated, and brown and gray plain 

wares. Several of these share essentially identical paste, and are 

differentiated on the basis of surface treatment and decoration. 

Yellow wares (Figures 8.2-3) 

A total of 623 yellow wares was recovered during the 1988 and 1989 field 

seasons (see Table 8.1). As originally described by Colton (1956: Ware 7B, 

type 6), Jeddito Yellow Ware defined the black-on-yellow pottery of the Hopi 

region; a distinction between early (geometric) and late (asymmetrical) styles 

was made, although types were not established: Smith (1971:474-527) later 

defined and named the early type as Awatovi Black-on-yellow, based on extensive 

studies of materials recovered from the Western Mound at Awatovi, and the later 

type as Jeddito Black-on-yellow. The differences lie in the color of the surface 

and paste, temper, paint, and design style (Smith 1971:476-480). Awatovi 
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Figure 8.2. Awatovi Black-on-yellow sherds from Puerco Ruin. a. Cat. No. 
4128; b. 3298; c. 4266; d. 4146; e. 4258; f. 4169; g. 4248; h. 4252; 
i. 4219; j. 3326; k. 4168; 1. 4252; m. 4232. 
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Figure 8.3. Bidahochi Polychrome sherds from Puerco Ruin (a. Cat No. 4245; 
b. 4233; c. 4226). 

Black-on-yellow tends to be yellow to orangish, with slight admixtures of red, 

while Jeddito Black-on-yellow is lighter yellow to white. Awatovi 

Black-on-yellow is tempered with quartz sand and finely ground sherds. Jeddito 

Black-on-yellow is tempered with very fine sand, if at all. Paint on Awatovi 

Black-on-yellow varies from a dense black to reddish and brownish, while the 

Jeddito shows more uniformity in paint color. Design layouts of Awatovi Black-

on-yellow are more geometrical, often "quartered," while Jeddito Black-on-yellow 

is more asymmetrical and free-styled. 

In the analysis of the black-on-yellow sherds in the 1988 assemblage most 

(75 of 85) were initially identified as Jeddito Black-on-yellow, based on temper 

alone, rather than design style and other attributes. This proved to be a hasty 

and erroneous method of identification; while the majority of the sherds have 

a fine temper, the design elements and paste conform to Smith's definition of 

Awatovi Black-on-yellow. Although greater amounts of visible temper are 

considered indicative of early, or Awatovi Black-on-yellow, and lesser amounts 

of fine temper (or no temper) indicative of later, or Jeddito Black-on-yellow 

(Hays n.d.), this is only a generality. Alexander J. Lindsay, Jr. (ASM), 

inspected a number of the sherds and identified them as all being Awatovi Black-
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on-yellow. This is in keeping with previous work and the identification of the 

site as being largely early Pueblo IV. 

Homol'ovi (utility) and Winslow (decorated) Orange Wares (Figure 8.4) 

More emphasis will be accorded orange wares than other ceramic types, 

because they are among the more prevalent ceramic types and are considered to 

be a significant cultural horizon marker (Reed 1980). A more detailed discussion 

of the orange wares and their production is presented in Chapter 17. 

A total of 1,342 orange ware ceramics was recovered during both field 

seasons. Homol'ovi and Black Axe Plain (probably including undecorated portions 

of decorated orange wares), Homol'ovi Corrugated, and Homol'ovi and Black Axe 

Polychrome were the most abundant types, and Tuwiuca Orange, Huckovi Orange, 

Chavez Pass polychrome and black-on-red more scarce. 

The majority of orange wares were identified as having local paste. Surface 

texture on these is slightly gritty and porous, although on Homol'ovi and Black 

Axe polychromes, decorated surfaces are polished. The paste is medium-fine to 

fine in texture. Temper consists of fine to medium-fine quartz sand, moderate 

to abundant amounts of white angular fragments, and occasional red and black 

angular fragments. A light to dark gray carbon streak in the center of the core 

is common; occasionally the entire core is gray. Fracture is moderately sharp 

to slightly crumbling when broken with pliers, with the paste disintegrating into 

a sandy powder. Some of the orange wares show signs of the surface having been 

lightly washed, floated, or slipped. This surface treatment is apparent as a 

thin, somewhat fugitive surface coating; in cross section it is not noticeable 

as a distinct surface application, suggesting that the same clay as the paste 

was used for the wash. On Homol'ovi and Black Axe polychromes, the white paint 

is chalky and fugitive, sometimes slightly crazed. The black paint tends to be 

thin, although on the Black Axe, it is often heavier than on the Homol'ovi 

Polychrome. 

Salado wares (Figure 8.5) 

Salado wares comprised one percent (n=55) of the ceramic collection. Most 

(n=49) had the same local paste as that described above for the Homol'ovi and 

Winslow Orange wares. Gila Polychrome was the only identifiable style. Sherds 

exhibiting a heavy white slip also were considered to fall within the realm of 

Salado ceramics (see Wells 1988:32). The slip is usually heavy and somewhat 
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Figure 8.4. Orange ware sherds from Puerco Ruin. a-d. Black Axe Polychrome 
(Cat. Nos. 4247, 4263, 4251): e-i. Homol'ovi Polychrome (4249, 4260, 4259, 
4250, 3227); j. Tuwiuca Black-on-orange (4257). 
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Figure 8.5. Gila Polychrome sherd (Cat. No. 3229). 

fugitive, and sometimes is slightly crazed. On sherds identified as Gila 

Polychrome, the black paint is thin and watery. 

Brown and gray wares 

A total of 1,906 brown ware and 221 gray ware sherds was recovered during 

the 1988-1989 fieldwork. Corrugated and plain vessels were both well 

represented. Slipped and decorated wares were less common. Paste is fairly soft 

and has a crumbly fracture. Temper in the brown plain wares is quite similar 

to that of the Homol'ovi Orange Ware sherds, but the surface and core colors have 

a greater range. In a small sample of the recovered brown wares color varied 

from 7.5 YR 5/6 (strong brown) to 10 YR 6/3 (pale brown) and 10 YR 5/3. The 

brown corrugated tends to have predominately medium to coarse quartz sand temper, 

although occasionally it will exhibit temper like that of the plain wares. Gray 

wares are predominately corrugated and have medium to coarse quartz sand temper. 

They are gray-brown in color, rather than gray, and tend to have a heavy carbon 

streak. Brown and gray ware sherds will often show both brown and gray 

coloration on a single sherd, and a greenish hue is not uncommon. Such variation 

is indicative of mis-firing or low firing temperatures (Hays 1985:19). This 

common aberration suggests that some of the brown and gray corrugated wares may 

be more of a continuum of color due to firing temperature and organic content 

of the clays, rather than two different wares. 

Coil treatment on corrugated vessels is quite varied. It includes 

unmodified coils, flattened or "clapboard" coils, indented coils, smeared and 

partially obliterated coils, and typical Tusayan and Little Colorado corrugated 

coil treatment. Applique treatment was noted in two instances, one a sherd with 

an applique coil on its surface (see Figure 8.6), and the other a loose applique 
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Figure 8.7. White Mountain Red Ware sherds from Puerco Ruin. a-c. Pinedale 
Polychrome (Cat. Nos. 4230, 4262, 3230); d-e. Showlow Black-on-red (4261, 
4264). 
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piece similar to the one still attached to 

the sherd. Coil treatment was not tabulated 

in this analysis. 

White Mountain Red Wares (Figure 8.7) 

White Mountain Red Ware is represented 

by a total of 43 sherds in the 1988 and 1989 

collections. Identifiable types are Fourmile 

Polychrome (n=8), Pinedale Polychrome (n=2), 

St. Johns Polychrome (n=l), and Show Low 

Black-on-red (n=10); 22 sherds were Figure 8.6. Corrugated sherd 
with coil applique (Cat. No. 
4234). 



unidentifiable as to type. One of the Show Low Black-on-red sherds exhibits a 

corrugated exterior (Figure 8.7d). 

White wares (Figure 8.8) 

A total of 80 white ware ceramics was recovered. Black-on-white ceramic 

wares include Little Colorado (n-18) , Tusayan (n-15), and Cibola (n-8) series. 

Walnut Black-on-white (n-3) is the one identifiable type within the Little 

Colorado White Ware series. Single sherds of Black Mesa and Kana'a black-on-

white are the only identifiable specimens from the Tusayan series. Identifiable 

types within the Cibola series are Tularosa (n-6) and Puerco (n=8) black-on-

white. Twenty-two sherds were unidentifiable as to type or ware. 

Zuni wares (Figure 8.9) 

Zuni ceramic types recovered from Puerco Ruin include unidentifiable glaze 

wares (n=7), Kwakina Polychrome (n-19), Kechipawan Polychrome (n=l), and Pinnawa 

Glaze-on-white (n=3). Kwakina Polychrome was a fairly common and widely 

manufactured ware of early Pueblo IV times (Barbara J. Mills, personal 

communication 1989). Vessel forms are primarily bowls, with the interiors 

slipped white and painted with a black matte or glaze paint. Exteriors are 

Figure 8.8. White ware sherds from Puerco Ruin. a. Walnut Black-on-white 
(Cat. No. 3293); b. Tularosa Black-on-white (4265); c. Cibola White Ware 
(4254); d. Black Mesa Black-on-white (3232); e. Puerco Black-on-white (4110). 
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Figure 8.9. Zuni sherds from Puerco Ruin. a-e. Kwakina Polychrome (Cat. Nos. 
4255, 4253, 4229, 4246, 4227); f. Pinnawa White Glaze (4131); g. Kechapawan 
Polychrome (4207). 
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slipped red or sometimes unfinished and are decorated with black and/or white 

geometric designs (see Wood 1987:109). Kwakina Polychrome may be a Zuni 

replication of Gila Polychrome (Wood 1987). Some of the brown wares with white 

slip may also be Zuni, rather than Salado, as mentioned above. Some of the 

Kwakina sherds exhibit paste similar to the local orange wares. 

Unidentifiable wares 

Two hundred twenty-eight sherds were unidentifiable as to ware or type. 

A variety of surface treatments is represented by these sherds, including 

decorated, slipped, and corrugated. 

A unique sherd, possibly part of a broken jar re-used as a bowl, was 

recovered from Unit C at a depth of 0 to 10 cm (Figure 8.10). The exterior is 

slipped in deep orange (2.5 YR 5/8) and is highly burnished. The interior 

surface is poorly smoothed, unslipped (5 YR 7/6), and shows scrape-marks typical 

of jar interiors. There are parallel barbed lines painted in orange (7.5 R 6/8) 

on the interior surface. 

Figure 8.10. Unique sherd (Cat. No. 4195). 

Restorable Vessels 

Three partially reconstructible vessels were recovered during the 1988 

excavations. The restorable vessels consist of eight bowls, seven jars, and a 

ladle. These include an Awatovi Black-on-yellow bowl and miniature jar, a 

Homol'ovi Polychrome jar and two bowls, two Homol'ovi Plain bowls, a Homol'ovi 

Corrugated jar, a Black Axe Plain jar, an orange ware bowl, three brown 

corrugated jars, a white-slipped brown ware bowl, a gray corrugated jar, and an 

unidentified plain ware ladle. All of the sherds from these vessels are included 

in the ceramic tabulations and discussion (above). 
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All of the partially reconstructible vessels recovered during the 1988 

fieldwork are from the trash deposit adjacent to the north wall of the pueblo. 

Two of these consist of small fragments that are reconstructible into large 

sherds, and the third consists of roughly one-half of a miniature jar. All but 

one of the reconstructible vessels recovered during the 1989 fieldwork were from 

room proveniences. 

Two partially reconstructible Awatovi Black-on-yellow vessels were found. 

One represents roughly 25 percent of a bowl; it consists of 20 sherds from Room 

34, Feature 1 and four sherds from the fill of Room 33 (Cat. Nos. 4168-9, 4248; 

Figure 8.2f, k). The other vessel is approximately half of a miniature Awatovi 

Black-on-yellow jar (Cat. No. 3326; Figure 8.2j) recovered from the trash 

deposits north of the pueblo in Unit N167/E229. 

Three partially restorable Homol'ovi Polychrome vessels were recovered. 

One consists of 21 sherds of a jar (Cat. No. 4121), recovered from Unit B, 

level 2. This level is a trash deposit above a plaza surface. A projectile 

point and other tools were found in same level as well. The second vessel 

consists of seven large sherds (Cat. Nos. 3298, 3303), representing about 25 

percent of a jar, recovered from the trash deposits north of the pueblo wall in 

Units N165/E228 and N165/E227. 

The final Homol'ovi Polychrome 

vessel is an almost complete bowl 

(Cat. No. 4100; Figure 8.11-12). 

It was originally typed as 

Homol'ovi "White-on-red, " however, 

traces of a fugitive black paint 

were identified on the outside 

rim. It consists of four sherds 

from the floor of Room 32 and 

eight sherds from the fill of Room 

31. 

Two Homol'ovi Plain bowls 

were recovered. One, approx

imately 75 percent complete, was 

recovered from Room 32 (Cat. No. 

4113; Figure 8.13). The other 

Homol'ovi Plain bowl is virtually 

complete, consisting of ten 
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Figure 8.11. Partially restorable vessel on 
floor of Room 32. 



Figure 8.12. Homol'ovi Polychrome bowl (Cat. No. 4100). 

Figure 8.13. Homol'ovi Plain bowl (Cat. No. 4113). 
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sherds. Made from the base of a jar or large bowl, it is shallow and has ground 

edges (Cat. No. 4153; Figure 8.14). It was recovered from the floor of Kiva 3. 

The bowl extended out of the excavated portion of the Kiva; as much as possible 

was removed. 

One Homol'ovi Corrugated jar was recovered; the coils are indented and 

slightly obliterated and do not extend to the rim. It consists of 97 sherds 

(Cat. Nos. 4157, 4165, 4167; Figure 8.15a) from the fill of Room 34. The vessel 

is most likely fully restorable, however it was not reconstructed for this 

project. 

A single Black Axe Plain jar was found, consisting of 168 sherds in the fill 

of Room 33 (Cat. Nos. 4174, 4175). The sherds are very crumbly and soft, 

possibly a result of a low firing temperature. The vessel may be complete, 

however, because of the nature and size of the sherds, a restoration was not 

attempted. 

Seven large burned refittable sherds of an unidentifiable orange ware bowl 

were recovered from the upper fill of Feature 4, Room 33 (Cat. No. 4200). The 

sherds apparently represent less than 25 percent of the vessel; no rim sherds 

were recovered. 

Forty-six sherds of a white-slipped brown ware jar (Cat. Nos. 3335, 3337, 

3342) were recovered from the trash deposits north of the pueblo wall in Units 

N168/E230 and N169/E230. These sherds represent about 25 percent of the vessel. 

Figure 8.14. Homol'ovi Plain bowl (Cat. No. 4153). 
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5cm 

Figure 8.15. Portions of three partially restorable corrugated vessels from 
Room 34 fill. 
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Three partially restorable brown corrugated jars were recovered. One 

consists of a cluster of 41 sherds found in the fill of Room 32; it represents 

less than 50 percent of the vessel. The other two brown corrugated jars are from 

the fill and floor of Room 34. While these vessels were not reconstructed, both 

are probably fully restorable. One is plain corrugated (Figure 8.15b) and the 

other is indented corrugated (Figure 8.15c); both have coils to the rim. 

A gray corrugated jar was recovered from Feature 2, Room 33 (Cat. No. 4107). 

The base of the vessel is missing, and the rim was damaged during excavation 

(Figure 8.16). It was used as a subfloor storage vessel after the base was 

broken. The bottom of the vessel has ground edges. The jar was found embedded 

in the floor of Room 33; it rested on top of a shaped sandstone slab. 

The final partially restorable vessel consists of three large fragments of 

a burned indeterminate plain ware ladle. It was found in the fill of Feature 

1, Room 32 (Cat. No. 4119; Figure 8.17). Use wear on the left edge of the ladle 

rim may indicate right-handed use of the object. 

Other Ceramic Artifacts 

While the majority of ceramics are of bowl and jar form, ladles are 

represented by two yellow ware ladle handle fragments (Cat. Nos. 3366, 4241), 

a red-slipped brown ware ladle handle fragment (Cat. No. 3306), a plain orange 

ware ladle handle (Cat. No. 4214), and the nearly complete ladle from Feature 1, 

Figure 8.16. Gray corrugated jar (Cat. No. 4107). 
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Figure 8.17. Plain ware ladle (Cat. No. 4119). 

Room 32 mentioned above. An orange ware lug handle (Cat. No. 3286), an Awatovi 

Black-on-yellow sherd with a repair hole (Cat. No. 4241), and two applique coils 

(Cat. Nos. 4242, 4234; see Figure 8.6) were also found. Two shaped sherd 

fragments were recovered, one a red-slipped brown ware (Cat. No. 3336) and the 

other a black-on-white ware (Cat. No. 3291). All of the items are too 

fragmentary to determine original size and, in the case of the worked sherds, 

shape. These items are included in the total sherd tabulations, above. 

Distributions 

The ceramic collection from the area north of Puerco Ruin (1988 fieldwork) 

consists of two main loci, one defined by the surface collection (Figure 8.18) 

and one by the subsurface excavation (Figure 8.19). These two concentrations 

include high densities of ceramics, as well as lithics, floral remains, and 

bone. The surface concentration, located northeast of the compound, may reflect 

an eroding midden (trash dump) associated with the main occupation of the pueblo. 

On the Colorado Plateau, both ethnographically and prehistorically, middens are 

often located to the northeast of structures. The high ceramic density in the 

excavation units close to the pueblo walls may correspond to a later period, 

after abandonment of the northern room block, since they overlie an apparent 

occupation surface. 



Figure 8.18. Ceramic density in surface collection units (contour interval 
is 5 sherds per 25 square meters). 
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Figure 8.19. Ceramic density in excavation units north of Puerco Ruin 
(contour interval is 10 sherds per square meter). 
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Within the pueblo, sherd density is highly variable (Table 8.6). The 

densest areas are in the plaza away from rooms and in the fill of Room 34 and 

Kiva 3. The high number of sherds in these areas may indicate designated areas 

of trash disposal. The great majority of restorable vessels were from rooms; 

they may be refuse left when rooms were abandoned, provisional discard (storage 

of potentially reusable items), or discarded where last used or broken. 

Table 8.6. Sherd density in 1989 excavation units. 

Provenience 

Room 31 

Room 32 

Room 33 

Room 34 

Kiva 3 

Unit A 

Unit B 

Unit C 

Unit D 

Unit E 

Unit F 

Unit G 

2 
sherds per m 

18 

38 

54 

119 (only 1/2 trash filled) 

134 (89 per m3) 

10 

80 

112 

99 

466 (274 per m3) 

161 

63 

Discussion 

Production of orange wares and other ceramic types in the Petrified Forest 

region seems reasonably well established, with these locally made products 

falling within the spheres of definition of well-known types. As research 

continues in the Southwest, it is being recognized that pottery types once 

thought to be geographically specific can be widespread in manufacture. This 

makes the use of earlier pottery type definitions such as Colton (1956) unwieldy 

in pinpointing locality of manufacture and incidence of trade without 

augmentation of new data. Identification of clay and temper sources (for 

example, Bishop and others 1988; Foust and others 1989) can provide exact sources 

for pottery manufacture. Re-firing studies and comparison of clay from 

identified sources after firing can also provide further information on the 

locality of manufacture (for example, Mills 1987). The distinguishing features 

of orange wares and several other types manufactured in the park region are the 

temper and paste coloration. 
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Mera (1934:17) interpreted the orange ware series as having developed 

largely in the region within and to the south of the Park. Homol'ovi Polychrome 

was an outgrowth of the brown ware tradition, replacing Show Low Black-on-red, 

which in turn had grown out of the Woodruff Brown series (Mera 1934:18). The 

paste and temper described for the Woodruff and Show Low-Homol'ovi series are 

essentially the same. Reed (1980:209) and Mera (1934:7) noted the presence of 

white angular fragments in Adamana and Woodruff Brown Wares. Reed (1980:209) 

suggested that these white angular fragments are selenite, a form of gypsum 

common in the Park region. 

Homol'ovi Polychrome sherds recovered during this project's field work were 

compared with Show Low Black-on-red, Adamana Brown, and Woodruff Brown wares 

from the park in the WACC collections, and the temper is indeed very similar, 

particularly between the Homol'ovi Polychrome and the Show Low Black-on-red. 

The light slip or wash on the orange wares, mentioned above, is also present on 

the local variant of Show Low Black-on-red. This similarity of paste, temper, 

and surface condition provides support for Mera's hypothesis that the types are 

related. 

Colton (1956: Ware 6B) and Mera (1934:18) noted that Winslow Orange wares 

from the western portion of the type's range (around Winslow) tend to have 

lighter colored paste, ranging from buff to orange, while those from the eastern 

margin (Petrified Forest) such as Black Axe Polychrome tend to have dark paste, 

brown or reddish in color. Variability in clay sources may lie in such factors 

as organic content of the clay and geological origin. The common occurrence of 

a carbon streak in what were called local ceramics may be indicative of a high 

organic content. Mineral content, firing atmosphere, and firing temperature 

also have an effect on the coloration of the sherds and the completeness of 

oxidation of organics in the clay, as mentioned earlier. Factors leading to low 

firing temperatures may be attributed to the scarcity of fuel in the region and 

the use of lower quality fuels, such as driftwood and cottonwood (Hays 1985:19), 

both available along the Puerco River. 

At the time that Winslow Orange Ware was developing, a number of influences 

from regions north and south of Puerco Ruin were affecting ceramics in the Little 

Colorado River Valley (for example, Mera 1934:17). The brown ware influence from 

the south has been alluded to; in addition, Mera sees design styles as being 

derived largely from Fourmile Polychrome. Northern influences from the Hopi 

region may include a trend toward light-colored paste or slip (Mera 1934:17). 

In this analysis, slipped Winslow Orange Ware with the local paste was identified 
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as Homol'ovi Polychrome, although following Colton (1956), it would be 

distinguished as Chavez Pass or Black Ax Polychrome. It is felt that these 

ceramics are essentially the same type, and that separate names are not 

warranted. Distinction of origin would seem more reasonable than assigning a 

different name; precise regional location could be obtained through petrographic 

analysis of temper, and would seem more reliable than basing a distinction on 

a fugitive slip (see, Hays 1985:20). 

Ceramics recovered during this project are typical of the types found in 

the Little Colorado River region of northern Arizona, and have all been reported 

in previous investigations at Puerco Ruin. The majority of the ceramics fall 

within what Reed (1980:213) defines as the Homol'ovi focus or horizon of Pueblo 

IV times, with predominant types being Homol'ovi Polychrome, Awatovi Black-on-

yellow, Gila Polychrome, and Fourmile Polychrome. The temporal implications of 

the ceramic collection are presented in Chapter 19. 

Trade wares are common, and the influence of neighboring styles is reflected 

in local ceramic developments. Ceramics produced within the park region are seen 

to have distinctive characteristics, especially in the temper and paste. While 

this local manufacture seems reasonably well established for such types as 

Homol'ovi Polychrome and certain brown wares, further studies of temper and clay 

sources would be a valuable addition to identification of local ceramic origins. 
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Chapter 9 

FLAKED STONE ARTIFACTS 

Jeffery F. Burton and James M. Vint 

Flaked stone represents the major artifact category recovered during the 

present fieldwork, comprising almost 90 percent of the total specimens collected. 

Table 9.1 summarizes the flaked stone artifacts recovered during this project; 

the nearly 27,000 pieces of debitage, flaked stone tools, cores, and hammerstones 

contrast dramatically with the 25 flaked stone artifacts recovered during three 

previous excavations within the ruin walls (Cosgrove 1934; Schroeder 1961; 

Jennings 1980). 

Cosgrove recovered five petrified wood hammerstones during his work at 

Puerco Ruin; no other flaked stone tools are mentioned in his brief report. The 

flaked stone material in the WACC collections from Schroeder's work includes a 

chert core fragment, three unmodified and three utilized flakes, a retouched 

spall, a denticulate, an exhausted core, and a core fragment, all of petrified 

wood. Jennings recovered two choppers and a leaf-shaped biface of unstated 

material, five hammerstones (two quartzite, one chert and two petrified wood), 

and an "obsidian knife." The obsidian knife was examined at the Museum of 

Northern Arizona (catalog number R20B1) to ascertain if the source of the 

obsidian could be determined (see Chapter 16). The artifact is actually a thin 

piece of tabular gray/black fossiliferous chert with a calcareous cortex. It 

is bifacially retouched along one edge and appears to have been broken along one 

end during excavation (Figure 9.1). Its form is similar to mescal and agave 

knives found in southern and central Arizona (Fish and others 1986). 

These three excavations obviously provide little information on lithic 

industries. However, later research at Puerco Ruin identified evidence of 

extensive lithic reduction north of the ruin (Wells 1988) . The flaked stone 

assemblage recovered during that testing contained a large proportion of shatter, 

suggesting that petrified wood was quarried in this area, perhaps for trade. 

Little information was recovered that would indicate the timing of the quarry 

activities, but it was assumed that most work would have occurred during the 

occupation of the pueblo (Wells 1988). 

The 1988-1989 fieldwork tested an area located closer to the ruin, as well 

as areas adjacent to the ruin walls and within the pueblo. While the testing 

was limited to only a small proportion of the entire Puerco Ruin site, it 
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Figure 9.1. Chert knife excavated by Jennings (MNA catalog number R20B1). 

included areas with greater artifact density than that tested by Wells (1988) 

and provides a first glimpse into the pueblo itself. Therefore, analysis of 

the flaked stone recovered from this testing may shed more light on the types 

and timing of lithic reduction at the site. Figure 6.7 depicts the distribution 

of the surface collection units, and the excavation units and rooms excavated 

during the 1988-1989 fieldwork. The areas of surface collection and subsurface 

testing overlap, but extensive areas that were included in the surface collection 

were not sampled subsurface, due to the Park Service's desire to confine 

subsurface testing to the area of proposed trail impact. Sediments from over 

half the excavation units were screened through 3-mm (1/8 inch) mesh hardware 

cloth; sediments from the remaining units were screened with 6-mm (1/4 inch) 

mesh. Field methods are presented in more detail in Chapter 6. The lithic 

analysis was designed to provide information on four specific research questions: 

1) technological change, 2) differential use of raw material, 3) intrasite 

variability, and 4) the role of petrified wood in regional exchange. 
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Table 9.1. Summary of flaked stone artifacts recovered during 1988-1989 fieldwork at Puerco Ruin. 

Tools 

Hammerstones 

Cores 

Debitage 

Total 

1988 
Surface 

145 

8 

175 

11353 

11681 

1988 
Subsurface 

157 

13 

691 

5853 

6092 

1989 

184 

41 

42 

8623 

8990 

Total 

486 

62 

386 

25829 

26763 

Analysis of the flaked stone was designed to be comparable to that done by 

other researchers in the region (Jones 1983, 1986; Rozen 1979; Sullivan and Rozen 

1985; Tagg 1987; Wells 1988), using the same or similar artifact categories and 

material types. Additional attributes were recorded for a sample of the 

collection to allow consideration of additional technological questions. 

Attributes were recorded for all artifacts in varying degrees of detail, as the 

collection proved to be too large for a complete detailed analysis within the 

time allotted. However, all collected lithic material was examined to identify 

use-modified pieces, and to eliminate non-cultural material: approximately 8.0 

kg from the surface collection, 3.5 kg from the exterior excavation units, and 

0.5 kg from the interior excavation units were discarded. 

The flaked stone artifacts can be divided into four gross categories: 1) 

tools, 2) hammerstones, 3) cores, and 4) debitage. Within these categories are 

more specific artifact classes (or types), as discussed below. 

Tools 

Tools in this analysis are defined as pieces modified by use or retouch. 

These are generally divided into three types: utilized flakes, retouched pieces, 

and formal tools. These roughly represent a gradation of more intensification 

and purposefulness in tool production, design, and maintenance. Table 9.2 

provides a summary of the classes of tools recovered. Figures 9.2 through 9.4 

depict the distribution of tools in the surface collection and excavation units 

north of the ruin. The overwhelming majority of tools recovered at Puerco Ruin 

are utilized flakes and retouched pieces rather than formal shaped tools, 

suggesting that an expedient flake technology predominated. 
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Table 9.2. Flaked stone tools recovered during 1988-1989 fieldwork at Puerco Ruin. 

1988 Surface 
1988 Subsurface 
Rms 31/32 
Rms 33/34 
Plaza 

Total 
Percent 

Ut iIi zed 
Flakes 

89/3*+ 
93/2+ 
2 
6/1 + 
80/2+ 

270/8 
62 

Frag. 

2 
1 
0 
2 
2/1* 

7/1 
2 

End 
worked 

2 
3/1 + 
0 
5 
27/1* 

32/2 
8 

Side 
worked 

13 
17/2+ 
0 
1 
1/1* 

32/3 
8 

Retouched 

Multi 
edqe 

21/1 + 
16 
0 
7 
14 

58/1 
13 

Pieces 

Notch 

7 
12/1 + 
0 
1 
9 

29/1 
7 

Dentic. 

1 
1 
0 
1 
2 

5 
1 

Perf. 

1 
2 
0 
0 
4 

7 
2 

Drill 

1 
0 
0 
0 
0 

1 
nil 

Scraper 

1 
2 
1 
1 
0 

5 
1 

Formal Tools 

Projectile 
Biface Points 

3 0 
2 1 
0 1 
1 2 
1 2 

7 6 
2 1 

Misc 

0 
0/1** 
0 
0 
1 

2 
nil 

Total 

145 
157 
4 
28 
148 

446 

o 

Raw Material Types: 

petrified wood/other 
* - obsidian 
** - quartzite 
+ - chert 



Figure 9.2. Distribution of formal tools and retouched flakes in surface 
collection units. 
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Figure 9.3. Distribution of utilized flakes in surface collection units. 
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Figure 9.4. Distribution of tools in excavation units north of Puerco Ruin. 
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Formal Tools 

Formal tools consist of projectile points, bifaces, and exceptional tools 

that exhibit the deliberate manufacture of a specialized tool form, rather than 

the advantageous retouching of an edge. Twenty artifacts classifiable as formal 

tools were recovered during the 1988-1989 fieldwork; these include six projectile 

points, seven bifaces, five scrapers, and two adzes. Rozen (1984: 456) suggests 

that it is reasonable to assume such distinctive implements were functionally 

distinguished prehistorically. 

Projectile Points 

Five of the six projectile points recovered during the present fieldwork 

were found while screening, none had been recovered at the site previously. 

Five of the points (one of chalcedony and four of reddish brown petrified wood) 

are complete; all are from trash deposits within rooms or the plaza. One 

projectile point (Cat. No. 3590), from exterior trash deposits, is fragmentary 

and consists of a small distal portion of chalcedony (Figure 9.5). 

Figure 9.5. Projectile points recovered during 1988-1989 fieldwork at Puerco 
Ruin (a. Cat. No. 4451; b. 4452; c. 4312; d. 4302; e. 4814; f. 3590). 

The five complete projectile points are identical to eight "Type S" points 

recovered at Table Rock Pueblo near St. Johns (Martin and Rinaldo 1960:263-264). 

These are small triangular points, side-notched toward the base, with either 

straight or concave bases. At Table Rock Pueblo, they average 25 by 12 by 3 mm 

in size, with notches 1.5 to 3 mm deep. Detailed metrical and provenience data 

for the complete projectile points from Puerco Ruin are provided in Table 9.3. 

Both subtypes (concave base and straight base) identified at Table Rock Pueblo 

are present at Puerco Ruin. 
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Table 9.3. Metrical and provenience data for complete projectile points from Puerco Ruin. 

Cat. No. 

4302 

4312 

4451 

4452 

4814 

mean 

Material 

chalcedony 

red pw 

red pw 

red pw 

brown pw 

Provenience 

Unit 

Rm 32 

G 

Rm 33 

Rm 33 

D 

Level 

Fill 

10-20 cm 

Fea. 4 

Fea. 4 

20-30 cm 

L 

21.1 

27.3 

27.8 

30.9 

19.3 

25.3 

Size ( 

U 

8.9 

9.0 

10.2 

10.8 

10.2 

9.8 

cm) 

T 

2.4 

2.5 

3.0 

3.7 

2.8 

2.9 

1 

3.1 

5.4 

7.8 

7.3 

4.0 

5.5 

2 

2.3 

2.1 

1.8 

1.6 

2.1 

2.0 

3 

1.8 

1.1 

0.0 

0.1 

0.3 

0.7 

wt(fl) 

0.3 

0.5 

0.9 

0.7 

0.5 

0.6 

1 = shoulder length (base to notch) 

2 = depth of notch 

3 = depth of concave base 

The two subtypes may have different temporal ranges: the two concave base 

projectile points at Puerco Ruin are associated with later contexts than the 

straight base projectile points. Specifically, one concave-base projectile point 

was recovered from the fill of a late abandoned room and one was found just 

outside the same room, while the straight-base projectile points were found in 

plaza trash and the fill of an early-abandoned room. At Table Rock Pueblo, 

occupied later than Puerco Ruin, the concave base subtype predominated. 

Although Hopi pottery dominates the imported ceramics, the Puerco Ruin 

projectile points are unlike those recovered at Awatovi that are small side-

notched triangular points with notched bases (Woodbury 1954:121). Comparisons 

are not possible with the projectile points recovered from Homol'ovi II, which 

have not been described (Hays and Adams 1985). 

The two projectile points (Cat. Nos. 4451, 4452) found in Room 33, 

Feature 4, are so similar to each other that they may have been made by the same 

person. Cores and flakes of the same material and color as the projectile points 

were also present within the feature, possibly left from the manufacture of the 

projectile points. 

Bifaces 

Seven bifaces, not including the projectile points discussed above, were 

recovered during the 1988-1989 fieldwork at Puerco Ruin (Figure 9.6). These 

can be divided into finished bifacial tools (n=4), preforms (n=2), and roughouts 

(n=l). Finished bifacial tools have been interpreted as general purpose tools, 

perhaps for butchering, drilling, and light wood-working. However, a taxonomy 
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Figure 9.6. Bifaces recovered during 1988-1989 fieldwork at Puerco Ruin, 
a-d: finished bifacial tools; e-f: preforms; g: roughout. (a. Cat. No. 
3031, b. 4501, c. 3030, d. 3603, e. 4301, f. 3055, g. 3458). 

for these items has yet to be fully developed, and it is not known if differences 

in form are functionally significant. Preforms and roughouts represent 

unfinished products (Crabtree 1982:49). 

The four finished bifacial tools recovered have a thin lenticular cross-

section and a regular flaking pattern with flake scars indicating the predominant 

use of pressure flaking. The one complete specimen (Cat. No. 3603) is small, 

asymmetrical, and made of reddish brown petrified wood. It was recovered from 

the trash deposits to the north of the ruin in Unit N166/E227. The remaining 

three specimens consist of distal, basal, and margin fragments. The distal 

fragment (Cat. No. 3030), of reddish brown petrified wood, has one straight side 

and one curved. It was recovered from the surface in the area of densest surface 

lithics (N280/E260) . The basal biface fragment (Cat. No. 4501) was recovered 

from Unit G, level 2, in trash just above a plaza surface. It is of white 

petrified wood with veins of brown and pink, an uncommon coloration, possibly 

of nonlocal origin. The margin fragment (Cat. No. 3031), found on the surface 

in Unit N280/E260, is made of reddish brown petrified wood which has some yellow 

and red coloring. The original size and shape of the object could not be 

determined. 

One of the two preforms recovered is also lenticular in cross-section, but 

it exhibits only a limited amount of pressure flaking. It consists of a basal 

fragment of a reddish purple petrified wood biface, most likely broken during 
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manufacture (3055). It was recovered from the surface (N280/E260) in the area 

of densest surface lithics. The other preform (Cat. No. 4301), from the fill 

of Room 34, consists of a thin brown petrified wood flake bifacially pressure-

flaked to a triangular shape. It appears to be the proximal portion of a 

projectile point preform broken during manufacture. 

The single roughout (Cat. No. 3458) is the distal portion of a percussion-

flaked biface made of yellow and red petrified wood. It was recovered from the 

occupation surface just outside the northwest corner of the pueblo. 

Scrapers 

The five scrapers recovered have invasive, contiguous retouch along one or 

more edges. All are relatively thick and steep angled; a typical specimen is 

illustrated in Figure 9.7. Three specimens were recovered from exterior 

proveniences (one was surface-collected from Unit N270/E230, one was recovered 

from the buried occupation surface northwest of the pueblo, and one was recovered 

from Unit N240/E259) . Two were from the pueblo interior, one each from the fill 

of Rooms 31 and 34. 

Adzes 

Two adzes were recovered during the 1988-1989 fieldwork at Puerco Ruin 

(Figure 9.8). One specimen (Cat. No. 3413) is made from a cobble which had a 

single large flake removed from one end 

to form sharp edge. The object was not 

resharpened and was apparently discarded 

when dulled. It was found on the buried 

occupation surface just north of the 

pueblo in Unit N162/E221. The other 

specimen (Cat. No. 4310) is made from a 

flat quartzite cobble. A sharp edge has 

been formed on one end by the removal of 

at least five flakes, three from one side 

and two from the other. It was recovered 

from Unit G, Level 2, which consisted of 

a trash deposit covering a plaza surface. 

There is no evidence of battering or 

other wear on the opposite ends of either 

Figure 9.7. Typical scraper from 
Puerco Ruin (Cat. No. 4275). 
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Figure 9.8. Adzes recovered during 1988-1989 fieldwork at Puerco Ruin 
(a. Cat. No. 4310; b. 3413). 

of these objects, suggesting these were hand-held tools, most likely used in 

woodworking. 

Retouched pieces 

Representing a significantly less "intensive" tool technology than formal 

tools, retouched pieces were modified (retouched) by pressure flaking to create 

or maintain a desired working edge (Crabtree 1982:50) . An artifact is considered 

a retouched piece if an edge exhibits three or more contiguous flake scars which 

may also show use-wear, or if there is a single "notch" which exhibits use-wear. 

These are distinguished from utilized flakes by regular, apparently systematic, 

and invasive flaking; utilized flakes have much smaller flake scars, probably 

the result of crushing during use. Retouched pieces consist largely of minimally 

modified flakes suitable for quick use and discard; flaking can occur on one or 

more edges. 

Retouched pieces were divided into eight categories, modified from Cameron 

(1987:123-124). These categories are based upon gross morphological 

138 



characteristics: end worked, edge worked, multiple-edge worked, notches, 

denticulates, perforators, drills, and fragments. These categories may suggest 

functions, but it should be noted that the classification is arbitrary and for 

convenience and descriptive purposes only; no microscopic wear analysis has been 

done at this point. This general classification was used because the tool 

assemblage is typical of later Southwestern expedient lithic technology and does 

not reflect specific "formal" types of tools such as "convex side-scrapers" or 

"thumbnail scrapers." As Rozen (1984:456) points out, such categories can 

erroneously suggest unverified functions. 

In all, 179 retouched pieces were recovered during the 1988-1989 fieldwork 

at Puerco Ruin. This accounts for 34 percent of the flaked stone tools 

recovered. While the vast majority of the retouched pieces were made of 

petrified wood, seven were made of chert and three were made of obsidian. 

Representative examples of the retouched pieces recovered are depicted in 

Figure 9.9; the various types are discussed below. 

End worked 

These consist of two chert, one obsidian, and 32 petrified wood flakes with 

retouch on one or both short axes. Six were from extramural areas, and the 

remainder were from within the pueblo. 

Side worked 

This category consists of three chert, one obsidian, and 32 petrified wood 

flakes retouched on one or both long axes. Only three, including the one 

obsidian piece, were from the pueblo interior. 

Multi-edge worked 

One chert and 58 petrified wood pieces are retouched on one or both long 

axes and one or both short axes. Typically, these items have been continuously 

modified around the flake margin, excluding the platform. These most likely 

represent a continuum in use of side and end retouched pieces. Sixty-six percent 

(n=37) were from extramural areas. 

Notches 

These are retouched pieces with one or more isolated indentations along a 

short length of one or more sides. The notch can be formed by either a simple 

blow or systematic retouch. Items were classified as notches if they also were 
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Figure 9.9. Retouched pieces recovered during 1988-1989 at Puerco Ruin 
(a. Cat. No. 3587, b. 3584, c. 3029, d. 3037, e. 3094, f. 3077, g. 3508, 
h. 4535, i. 3586 [chert], j. 4402, k. 3583, 1. 4561, m. 3422, n. 4431). 
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end or side (edge) worked. One chert and 29 petrified wood notches were 

recovered. Eighteen were from proveniences north of the pueblo, including ten 

from the surface, four from the buried occupation surface north of the pueblo, 

and four from the trash deposits north of the pueblo. The 12 remaining specimens 

were from inside the pueblo. 

Denticulates 

These are retouched pieces with three or more contiguous notches along one 

or more edges. The notches leave intervening tooth-like projections which show 

wear. It has been suggested that denticulates could have been used to shred 

fiber or flesh hide. Five denticulates were recovered from Puerco Ruin, all of 

petrified wood; three were from the interior of the pueblo, one was found in the 

area of dense surface lithics, and one was from the trash deposits just north 

of the pueblo. 

Perforator 

Seven petrified-wood perforators were recovered, all from the surface 

collection units north of the pueblo. Perforators have a single long, narrow 

projection suitable for piercing. 

Drill 

A single drill, made of petrified wood, was recovered from the surface 

collection units north of the ruin (N280/E260). It has narrow, parallel, lateral 

edges at the distal end, which flare to a broader base. The projection is more 

rounded and worked than the perforators above. 

Unclassified fragments 

One obsidian and seven petrified wood flakes exhibit retouching along one 

or more edges, but are too fragmentary to allow further classification. 

Utilized flakes 

Utilized flakes are typical of the expedient tool technology of later 

Puebloan periods and of sedentary agriculturalists in general (see Jeter 1980; 

Parry and Kelly 1987; Rozen 1984). During the 1988-1989 fieldwork at Puerco 

Ruin, 279 utilized flakes were recovered, representing 52 percent of the flaked 

stone tools. All were of petrified wood, except seven of chert and one of 

obsidian. These consist of flakes or pieces of debris which are used without 
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further modification to exploit the existing sharp edge and edge angle. Most 

likely such pieces were only used for a short time, perhaps for a single task, 

or until the edge was dulled or no longer suitable for use. Utilized flakes have 

one or more edges modified by use, rather than by intentional retouch. This use 

wear is predominantly in the form of unilateral step fracture, accompanied by 

edge crushing and abrasion. They were recovered mostly from plaza trash and 

trash just north of ruin, and from the surface in the area of dense lithics, but 

were found in other areas as well (see Table 9.2 and Figure 9.3). 

Hammerstones 

Sixty-two hammerstones were recovered during the present fieldwork. 

Hammerstones, used in the shaping or production of other artifacts, may be used 

to strike flakes off of a core or to shape or sharpen a ground stone artifact. 

Most are unmodified cobbles, shaped through use, which exhibit concentrated 

battering on ends and edges. At Puerco Ruin, these are usually stream-rolled 

quartzite river cobbles or unflawed cobbles of petrified wood (Figures 9.10 and 

9.11). Occasionally flakes may spall off during use; if more than one negative 

Figure 9.10. Quartzite hammerstones from Puerco Ruin. a-c, e: convex 
surface; d. flat surface (a. Cat. No. 3773, b. 3460, c. 4583, d. 3644, 
e. 3774). 
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flake scar is present, the artifact 

was considered a core-hammerstone 

(see below). Two apparently 

specialized forms of hammerstones, 

sharpened hammerstones (n-3) and 

possible wall-slab trimming tools 

(n-2) , were also identified in the 

collection. 

Two attributes of the 

hammerstones were noted; material 

type and location of battering (Table 

9.4). Thirty-two are petrified wood, 

28 are of quartzite, and one each is 

of limestone and chert. The working 

surface of petrified wood 

hammerstones is generally located on 

the edge, while the working surface of the quartzite hammerstones is 

predominantly located on a convex surface. This apparent standardization is 

probably a function of the material type and shape: the quartzite hammerstones 

are made from cobbles, while the petrified wood is more tabular. Two-thirds of 

the recovered hammerstones were from the pueblo interior. Many of the 

hammerstones were likely left as de facto refuse. Most of the hammerstones 

recovered from the four excavated rooms were in contact with floors, and most 

of the hammerstones from the exterior excavation units were associated with a 

buried occupation surface just north of the pueblo wall (Figure 9.12). 

Five of the hammerstones, apparently specialized tools, are shaped or 

sharpened. Two, of quartzite (Figure 9.13), have one end pointed by flaking and 

an unmodified battered end. They may have been used as chisels, possibly in the 

production of rock art. Both are from Unit E in the plaza, at 10 to 20 and 20 

to 30 cm depth (Cat. Nos. 4584 and 4557). The chert hammerstone (Cat. No. 4453) 

from the fill of Feature 4 in Room 33 (which also had two projectile points), 

had flakes removed from both ends; it may have been a sharpened hammerstone also, 

or a rejected bipolar core reused as a hammerstone (Figure 9.14). Two petrified 

wood hammerstones (Cat. Nos. 4530, 4559) differ from the rest in shape, being 

more elongated and sharpened on one end (Figure 9.15). Suitable as choppers, 

they may have been used in trimming wall slabs. One was recovered from plaza 
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Figure 9.11. Petrified wood hammerstones 
from Puerco Ruin (a. Cat. No. 4409, 
b. 4547, c. 4414). 



Figure 9.12. Distribution of hammerstones in excavation units north of Puerco 
Ruin. 
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Table 9.4. Hammerstones recovered during 1988-1989 f ieldwork at Puerco Ruin. 

Figure 9 .13 . Sharpened hammerstones recovered dur ing 1989 f ieldwork a t Puerco 
Ruin (a . Cat . No. 4584; b . 4557) . 
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Location of Battering 

Convex Flat 
Edge Surface Surface 

Petrified Wood 

1988 Surface - 1 
1988 Subsurface 7 2 
1989 Plaza 3 4 1 
1989 Rooms 9 2 3 

TOTAL 19 9 4 

Quartzite 

1988 Surface 1 5 
1988 Subsurface - 3 1 
1989 Plaza 1 14 
1989 Rooms - 3 

TOTAL 2 25 1 

L'rnestone/Chert 

1988 Surface - 1 

1989 Rooms - 1 

Total - 2 



Figure 9.14. Rejected bipolar core reused as hammerstone (Cat. No. 4453). 

Figure 9.15. Possible petrified wood wall-slab trimming tool (Cat. No. 4530). 
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Unit F within Feature 6, a clay mixing pit filled with wall-trimming debris. 

The other was recovered from plaza Unit E, at 20 to 30 cm depth. 

Cores 

A total of 386 cores or core fragments was recovered during the 1988-1989 

fieldwork at Puerco Ruin. An artifact is considered a core if it exhibits one 

or more negative flake scars (Crabtree 1982:43). Generally these are cobbles 

or blocks of lithic material from which tools, and hence flakes and debris 

(debitage), were produced. Large flakes could also be used, a flake core is 

distinguished from a retouched flake based on size of the flake scars and 

observable use-wear. Cores were subdivided into eight types, based on the number 

and types of platforms and extent of flake removal. Cores reused as tools and 

core-hammerstones, often given the ambiguous label "core tools" (Crabtree 

1982:30), are also dealt with here. Table 9.5 provides a summary of these 

artifacts. Figures 9.16 and 9.17 depict the distribution of cores in the surface 

collection and excavation units north of the ruin. Lastly, several large 

petrified wood logs, some obviously used as cores (and others less so) are 

located both north of the pueblo and within the plaza. 

Core-hammerstones (battered cores) 

Core-hammerstones are cores which have been either subsequently used as 

hammerstones or else deliberately retouched to form a sharper battering edge 

(distinct from the blunt, rounded surfaces of stream-rolled cobbles). The sharp 

edge may prove useful as a retouching tool (Rozen 1984: 489), or as a pecking 

stone to manufacture or roughen ground stone artifacts (Jeter 1980: 239; Rozen 

1984: 489); use-wear caused by retouching would create rounded battered edges, 

while that from pecking would result in step-fracturing. Most in this collection 

exhibit a small amount of step-fractures, rather than severe rounding. This 

slight edge damage may have resulted from some other type of use. Rozen 

(1984:489) suggests other possible uses for such core-hammerstones such as 

pounding bark, cracking nuts, and splitting bone. 

Unidirectional cores 

Forty-two petrified wood and six chert cores were classified as 

unidirectional cores, these have flakes removed from one platform and in only 

one direction (Crabtree 1982:57). 
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Table 9.5. Cores recovered during 1988-1989 fieldwork at Puerco Ruin. 

Material Core-HS Unidirectional Bi-directional Multidirectional Bipolar Exhausted Tested Fragments Total 

1988 Surface 

Petrified Wood 1 29 17 27 - 6 3 83 166 
Chert - - - 2 2 - 2 1 7 
Quartzite - - - 1 - - 1 - 2 
Total 1 29 17 30 2 6 6 84 175 

1988 Subsurface 
Petrified Wood 1 4 3 8 - 9* 11 23** 60 
Chert - 3 1 - 3++ 1 - - 8 
Quartzite - - 1+ 1 
Total 1 7 4 9 3 10 12 23 69 

Rooms 31-32 
Petrified Wood 2 - 1 1 - - - 4 
Chert - - - . . . . . 
Quartzite - - - . . . . . . 
Total 2 - 1 1 - - - 4 

Rooms 33-34 
Petrified Wood 3 1 6** 2 - 2 4 4 22 
Chert - 1 - - 1 - - - 2 
Quartzite - - - . . . . . . 
Total 3 2 6 2 1 2 4 4 24 

Plaza Units 
Petrified Wood 2 8 13* 21 - 21 8 33** 106 
Chert 2 - 2 1 5 
Quartzite 2 - - 1 - 3 
Total 4 10 13 22 - 21 9 34 114 

Total 11 48 41 65 6 39 31 145 386 

* reused as notch 
** one utilized 
+ possible scraper-plane 
++ one was a hammerstone 



Figure 9.16. Distribution of cores and core fragments in surface collection 
units. 
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Figure 9.17. Distribution of cores and core fragments in excavation units 
north of Puerco Ruin. 
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Bi-directional cores 

Forty-one of the recovered cores were classified as bi-directional cores; 

these are cores that have had flakes removed from two directions (Crabtree 

1982:16). All but one is petrified wood. 

Multidirectional cores 

Sixty-five multidirectional cores were recovered; these have flakes removed 

in more than two directions (Crabtree 1982:43). Four are chert, one is 

quartzite, and the remainder are petrified wood. 

Bipolar cores 

Six bipolar chert cores were recovered; these have primary flakes removed 

from opposing ends. They are created by placing a cobble on an anvil and 

striking it with a hammerstone, flaking both ends at the same time (Crabtree 

1982:16). One of the bipolar cores was reused as a hammerstone. The sole chert 

hammerstone listed above may originally have been a bipolar core also. 

Exhausted cores 

Thirty-nine exhausted cores were recovered, most found in plaza trash 

deposits (n=21) and the trash deposits just north of pueblo (n=10). All but 

one is petrified wood. These are subjectively defined as cores from which all 

usable flakes have been removed. Usually the original form cannot be identified. 

Exhausted cores can result from the diminished amount of material, reduction of 

platform size, or the development of step and hinge fractures (Crabtree 1982:33). 

Tested cobbles/blocks 

Two tested chert cobbles, two tested quartzite cobbles and 26 tested blocks 

of petrified wood were recovered. These consist of cores with only a few flakes 

removed in an unpatterned manner, or pieces of raw material which exhibit impact 

scars. Presumably, the artifacts were "tested" for flaws and suitability for 

reduction by hitting the material in various spots, thus creating the impact 

scars. They differ from battered cobbles in that the impact scars are fewer and 

not localized. Forty percent (n=12) of the tested cobble/blocks were from the 

excavation units north of ruin, where there is other evidence of intensive lithic 

reduction. Most of the pieces from the plaza were from the lower portions of 

excavation units. 
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Core fragments 

One hundred forty-five core fragments were recovered during the present 

fieldwork. Core fragments are pieces of a shattered core, broken along flaws 

or some other structural weakness during reduction. They are chunky in form, 

and exhibit at least one negative flake scar. Most (73%) were from the surface 

collection and excavation units north of the pueblo. This suggests these pieces 

are debris from core preparation. All but two are petrified wood, reflecting 

the friable nature of that material. 

Discussion 

Unifacial and bifacial cores appear to outnumber irregular cores which are 

usually more common (for example, Cameron 1987:113). However, this distribution 

is probably affected by the shape and nature of the materials used. Petrified 

wood, which forms the bulk of the cores, occurs naturally in tabular chunks, 

which are often successfully flaked from only one or two directions. 

Three hundred fifty-eight (92%) of the cores are petrified wood, 22 (6%) 

are chert (6 of which are bipolar), 6 (2%) are quartzite. Bipolar and 

unidirectional chert cores were found on the occupation surface adjacent to the 

north wall of the pueblo. Several of these could be refitted with flakes from 

the same and surrounding units. A large number, considering the size of the 

sample, of exhausted cores were recovered from inside the pueblo. The 

distribution of the various core types suggests initial reduction occurred the 

pueblo; most of the core fragments were found outside the pueblo, while most of 

the exhausted cores were from the pueblo interior. Inside the pueblo, only one 

core, a utilized core-tool, and two core-hammerstones appear left as de facto 

refuse; all are from Room 33. Numerous cores were recovered from the excavation 

units north of the ruin, most in association with the buried occupation surface 

adjacent to the pueblo wall or in overlying trash. 

Debitage 

By far the largest class of artifacts recovered was debitage, flakes of 

lithic material resulting from tool manufacture and core reduction. This does 

not include pieces that are subsequently modified by use. During the 1988 

fieldwork 17,201 pieces of debitage were collected; during the 1989 fieldwork 

8,623 pieces were collected. Debitage, while overlooked during previous 
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excavations at Puerco Ruin, is a useful indicator of lithic technology and past 

behavior (Berry 1984; Rozen 1981; Schiffer 1976; Sullivan and Rozen 1985). 

Because debitage usually remains at the area of manufacture, it would seem a more 

reliable source of manufacturing data than finished tools (Collins 1975:19). 

Collins (1975) and Berry (1984) discuss the potential complexity in the life of 

a flake; it is still not well understood how to determine all of the natural and 

cultural transformation processes that may be affecting flaked stone assemblages. 

Sullivan and Rozen (1985; Rozen and Sullivan 1989) provide a simplified 

method of "interpretation-free" categorization aimed at estimating the intensity 

and type of lithic reduction. Sullivan and Rozen's categories are aimed at 

distinguishing two kinds of lithic reduction, primary and secondary, in 

archeological contexts: 

Primary reduction (e.g., core reduction) is the reduction of pieces 
of material that have not been artificially detached from other pieces 
of material. Secondary reduction (e.g., tool manufacture) is the 
reduction of items that have been previously detached from other 
pieces of material. We assume that, in comparison to primary-
reduction assemblages, those produced by secondary reduction will be 
characterized by a more restricted range of flake size, smaller 
flakes, and less cortex, all other factors, such as material size, 
being equal. We also assume that soft-hammer biface reduction yields 
assemblages that, in comparison to those produced by hard-hammer core 
reduction, have higher percentages of flake fragments, and lower 
percentages of whole flakes and debris [Rozen and Sullivan 1989:173]. 

Collections composed of both the remains of core reduction and tool 

manufacturing will exhibit intermediate characteristics of the two kinds of 

reduction. When primary reduction is intensive (that is, when many flakes are 

detached from the core) , it would produce relatively more smaller flakes and 

flake fragments and fewer cortical flakes, making it hard to distinguish from 

secondary reduction. However, when the object of secondary reduction is the 

manufacture of bifaces, it can be distinguished from primary reduction, 

regardless of intensity, based on platform characteristics. The by-products of 

biface manufacture will have faceted platforms rather than plain or cortical 

ones. The initial stages of biface reduction would have lower frequencies of 

faceted platforms than later stages (Rozen 1981) 

Because time and funding constraints did not allow a complete analysis of 

the more than 25,000 pieces of debitage recovered, three levels of description 

and classification were used. The first level was an inventory, recording raw 

material type, frequency, and total weight of debitage by provenience for the 

153 



entire collection. The second level, completed on 71 percent of the debitage, 

identified flake type following Sullivan and Rozen's (1985) classification 

procedure. The proximal and complete flakes of this sample were also classified 

according to platform type (Rozen 1979). Over half of this sample, or 38 

percent of all the debitage, were further classified according to the amount of 

cortex present and flake size class. 

Table 9.6 summarizes the number and percentage of debitage subjected to 

each level of analysis; samples were chosen both randomly and deliberately from 

all proveniences. Nine of the 10 by 10 m surface collection units were chosen 

for the second level of analysis. From each of these 10 by 10 m units, one 

5 by 5 m quadrat was randomly chosen for the third level of analysis. The 1988 

excavation units were stratified into three groups based on distance from Puerco 

Ruin. Over one-third of the units from each group were randomly selected for 

the second level of analysis, and a third of those were selected for the last 

level of analysis. All of the debitage from the 1989 fieldwork was subjected 

to the second level of analysis and half of the units to the third level. For 

this report, tabulations are listed by excavation unit or room. More specific 

provenience data, although available, generally yield samples too small to 

discern meaningful patterns or did not significantly vary within the unit. 

Table 9.6. Frequencies of debitage specimens and provenience collections sampled for three tevels of 

debitage analysis. 

By Count 

Provenience 

1988 Surface 

1988 Subsurface 

1989 

Site (all) 

Tabu I 

N 

11349 

5852 

8623 

25824 

ated 

% 

100 

100 

100 

100 

CI 

N 

7190 

2646 

8623 

18459 

ass ified 

% 

63 

45 

100 

71 

Cortex/ 

N 

1596 

1188 

7079 

9863 

Size Sort 

% 

14 

20 

82 

38 

By Unit 

Provenience 

1988 Surface 

1988 Subsurface 

1989 

Site (all) 

Tabul. 

N 

101 

82 

30 

213 

ated 

% 

100 

100 

100 

100 

CI 

N 

36 

29 

30 

95 

ass ified 

X 

36 

35 

100 

36 

Cortex/ 

N 

4 

10 

16 

30 

Size Sort 

X 

4 

12 

53 

32 
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Distributions 

Relative densities of debitage, and distributions of debitage relative to 

other artifacts, suggest five types of deposits, including three trash deposits, 

a quarry area, and a lithic workshop. Three artifact concentrations can be 

defined outside the pueblo based on relatively high densities of debitage and 

ceramics (Figure 9.18, see Figure 8.18 and 8.19). Approximately 70 meters north 

of the pueblo is the densest area of surface debitage. It is considered to be 

a quarry area, because of the presence of cores, dense debitage, hammerstones, 

and naturally-occurring petrified wood and chert. The second concentration, 

near the northeast corner of the pueblo is an area with high surface densities 

of both debitage and ceramics, as well as other artifacts. The heterogeneity 

of material and the proximity of the pueblo wall suggest that this area was a 

trash dump. 

The third debitage concentration, located just outside the north compound 

wall, can be divided into two different deposits. Figure 9.19 illustrates 

artifact density in the excavation units in this area. Two of the areas of 

dense debitage correspond with areas of dense sherds, bone, and floral remains; 

these most likely represent trash discarded from inside the pueblo (see Figure 

8.19). The areas of extremely high density of debitage outside the northwest 

corner of the pueblo and further to the north correspond to an apparent 

occupation surface. Numerous small flakes were embedded horizontally in the 

surface, as though trampled in when the surface was wet (see Schiffer 1982:24-

25). A few sherds, a mano, and several cores were also found on the surface. 

The flakes may well be primary refuse from a time when the area was used for 

stone tool production instead of trash disposal. This area also had numerous 

hammerstones and cores (including three refittable chert cores) and the highest 

density of chert debitage (Figure 9.20). 

Within the pueblo, the widespread distribution of the excavation units 

allows only tentative definition of activity loci. None of the trash in the 

pueblo is unquestionably primary refuse, that is, left where it fell during an 

activity. Most of the trash appears to be secondary deposits cleaned up from 

activity areas and deposited in designated areas, such as abandoned rooms and 

plaza trash dumps. 

Table 9.7 compares the ratio of lithics to sherds for these units. While 

such ratios are not presumed to have direct behavioral correlates, comparisons 

between ratios do suggest trash disposal patterns. In general, the ratio of 

sherds to debitage reverses from a predominance of sherds in room fill to a 
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Figure 9.18. Distribution of debitage in surface collection units (contour 
interval 5 specimens per square meter). 
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Figure 9.19. Distribution of petrified wood debitage in excavation units 
north of Puerco Ruin (contour interval 50 specimens per square meter). 

157 



Figure 9.20. Distribution of chert debitage in excavation units north of 
Puerco Ruin (contour interval 10 specimens per square meter). 
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predominance of debitage in plaza units and in the area outside the pueblo. 

Possibly, household trash was disposed of in rooms, while trash from plaza 

activities (such as lithic reduction) was dumped in the plaza. 

In summary, five loci can be tentatively identified based on the lithic 

distributions: 1) a quarry area north of the ruin, 2) a possible midden northeast 

of the ruin, 3) a lithic workshop area associated with a buried occupation 

surface just north of the north pueblo wall, 4) plaza trash deposits, and 5) room 

fill. 

Table 9.7. Ratio of debitage to sherds in 1989 excavation units. 

Room 31 3.2 Kiva 3 2.3 Unit D 3.9 

Room 32 0.4 Unit A 38.2 Unit E 4.6 

Room 33 0.9 Unit B 1.3 Unit F 2.7 

Room 34 0.3 Unit C 2.1 Unit G 0.8 

Material Types 

Six material types are represented in the debitage collection. These are 

petrified wood, chalcedony, chert, quartzite, sandstone, and obsidian. In this 

analysis, chalcedony was lumped with petrified wood; very little was present and 

it was not possible to consistently differentiate it from the clear "heart wood" 

found in petrified logs. Both materials have similar flaking qualities (Schiffer 

1976:104) and are available locally. Scattered logs of various colors abound 

throughout the area. Most of the petrified wood is similar to that found in the 

surrounding area and at Jasper Forest, 9 km south. Some multi-colored petrified 

wood may be from the Rainbow Forest (17 km southwest), and a few pieces are a 

dull black like that found at Black Forest (20 km north). A few petrified logs 

are present within the plaza; others, because of the proximity of the road, may 

have been removed before the park was established. Chert and quartzite cobbles 

are both found locally in old terraces and drainages and eroding out of the 

Sonsela Sandstone Member. Sandstone is available locally in the surrounding 

cliffs. Obsidian, the only unquestionably imported raw material, is discussed 

in Chapter 16. 

Petrified wood comprises over 95 percent of all material types recovered 

and 97 percent of the debitage in the exterior surface collection. Excavation 

units north of the pueblo contained 94 percent petrified wood. Two units north 

of the pueblo with significant amounts of chert (N161/E221 [42%], N162/E221 
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[25%]), were associated with the buried workshop occupation surface. In the 

interior units, 96 percent of the debitage was petrified wood. Most (74%) of 

the obsidian came from Unit E (62%) and Unit F (12%) in the plaza. A unit-by-

unit inventory of material types is provided in Appendix B. 

Petrified wood debitage seems to appear in greater proportions than would 

depend solely on proximity of material, since chert also naturally occurs in the 

site area. At nearby sites, chert made up 10 to 38 percent of the assemblage 

(Jones 1983, 1986; Tagg 1987). Petrified wood may have been the preferred 

material at Puerco Ruin because it could be easily gathered in large quantities 

at Jasper Forest, 9 km south. 

Data for all material types were tabulated during initial classification. 

However, because of the overwhelming predominance of petrified wood, debitage 

of that material is the focus of the following discussion. Characteristics of 

chert and obsidian debitage are included mainly for comparison. 

Cortex 

The amount of cortex present on the exterior (dorsal) surfaces of all 

debitage was recorded as 100%, partial, or none. From this, a rough idea of 

reduction intensity may be estimated, assuming that initial reduction of cores 

will produce mostly cortical debitage, while more intensive core reduction and 

tool manufacture will produce debitage with little or no cortex. Results of 

the cortex classification are presented in Figure 9.21. 

Two factors may bias these data. First, there is the tendency for petrified 

wood to fracture naturally along frost cracks, often resulting in tabular pieces. 

The freshly exposed surfaces may not have weathered long enough to create a 

distinguishable cortical surface or patina. This causes difficulty in 

differentiating between surfaces exposed due to human action and those by the 

actions of nature; an un-modified piece of raw material might appear to be non-

cortical. The only surfaces readily identifiable as cortical was petrified wood 

bark. Breaks along ring structures, flaws, and lightly weathered surfaces were 

less reliably identified as cortical. Thus, the percentage of partially- and 

non-cortical petrified wood may be artificially low. The second factor is the 

small size of the chert cobbles. These are roughly the size of a tennis ball, 

or smaller, and, when in their natural state, are entirely covered by cortex. 

This creates a high ratio of cortex to volume of raw material, thus making it 

more likely for more flakes per core to have cortex than is the case with 

petrified wood (even when more intensively worked). 
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Figure 9.21. Cortex classification (in - plaza units, A - Unit A, Cht -= all 
chert, all others are petrified wood only). 

However, one trend is apparent: the percentage of petrified wood flakes 

with cortex increases with distance from the ruin; units within the plaza had 

the lowest percentages of pieces with cortex. This suggests that initial core 

reduction took place outside the pueblo. Although the amount of obsidian 

recovered was small, very few pieces had cortex present, suggesting that the 

obsidian was brought to the site as reduced pieces. 

Size Sort Data 

Debitage was size-sorted through nine nested hardware-cloth screens with 

openings of decreasing size. Artifacts were assigned to the size class of the 

screen through which they would not pass. The size classes are: 1) less than 

6 mm (1/4 inch), 2) 6 to 12 mm, 3) 12 to 18 mm, 4) 18 to 24 mm, 5) 24 to 30 mm, 

6) 30 to 36 mm, 7) 36 to 42 mm, and 8) greater than 42 mm. Although not as 

precise as fitting each artifact within a series of nested squares on graph 

paper, as done by Rozen (1984), Wells (1988:27) and others, this method is far 
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less time consuming, and provides an assessment of relative size for far more 

artifacts than would have been otherwise possible. 

Size classifications of debitage have been used to infer intensity of lithic 

reduction (e.g., primary reduction/quarrying versus secondary reduction). Size-

sort analyses is often based on replication experiments (for example, Patterson 

1983; Stahl and Dunn 1982; Basgall 1984). As often noted, experimentally-derived 

data contain potential pitfalls when applied to actual sites subject to centuries 

of formation processes and the archeological realities of incomplete recovery. 

Therefore, size-sort data are usually used to derive lithic reduction inferences 

only in conjunction with other evidence (see Basgall 1984; Bettinger and others 

1986; Burton 1986; Goldberg and others 1989). 

In theory, size classification for biface production produces an exponential 

curve, with a lot of relatively small flakes, no matter what the stage of 

reduction (such as, preform or finished tool; Basgall 1984; Patterson 1983; 

Figure 9.22). Size sorts at quarry sites produce a bell-shaped curve, with few 

large and small flakes, and many mid-sized ones (Patterson 1983; Goldberg and 

others 1989). Size-sorting results at sites where the predominant activity was 

tool maintenance show a truncated distribution (Bettinger and others 1986; Burton 

1986) . 

At this time, however, many of the size sort studies are not directly 

applicable to Puerco Ruin. Replication studies have focused on chert and 

obsidian, rather than petrified wood, and on biface production, rather than the 

more expedient flake production that prevailed at Puerco Ruin. Few comparable 

studies have been conducted in the Southwest; most consider only measurements 

of complete flakes or platform thickness (Tagg 1987 is an exception). 

Nevertheless, size sorting at Puerco Ruin provides another means of comparison 

of different areas of the site, and will provide a basis for comparisons with 

other sites in the future. 

Size-sorting patterns (Figure 9.23) show evidence of both tool production 

and primary reduction, but appear to be skewed by collection techniques. That 

is, most subsurface units excavated with 3-mm (1/8 inch) screen exhibit the 

expected exponential curve for tool production. However, the surface units 

should exhibit the same curve, except that the smallest flakes are conspicuously 

scarce or absent. Subsurface units screened with 6-mm (1/4 inch) mesh exhibit 

the same pattern. The regularity of the pattern is an indication that both 

surface collection and 6-mm screens are likely to miss the small flakes that 

are often interpreted as indicating biface retouch or secondary reduction. In 
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Figure 9.22. Comparative size sort data. 
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Figure 9.23. Size sort data from 1988-1989 excavations at Puerco Ruin. 
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Figure 9 .23 , cont inued . 
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Figure 9 .23 , cont inued. 
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Figure 9 .23 , cont inued. 
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fact, these data suggest that excavations using 6-mm screens are likely 

recovering less than 60 percent of the debitage. This recovery bias should be 

considered when making intersite comparisons, as well as in the reconstruction 

of lithic reduction strategies. 

Interestingly enough, the patterns identified appear to be functions of 

recovery techniques and trash disposal patterns, as well as of lithic reduction 

strategies. Such influences may be much easier to discern at a site with 

extensive architectural remains, such as Puerco Ruin, than at the temporary camps 

and workshops, where most size-sort analyses have been done. 

Two subsurface units that were screened with 3-mm mesh are still anomalous: 

in N167/E220 and N146.5/E245, the peak to the right may support other evidence 

that these units, located away from the pueblo, reflect primary reduction. 

Some units north of the pueblo wall show a truncated small category even 

though screened with 3-mm mesh. This could well be an illustration of the 

McKeller Principle (Schiffer 1987:62); if much of the deposit is indeed trash 

cleaned from inside the pueblo walls, as suggested above, the smallest flakes 

may not be present because they are less likely to have been cleaned up. In 

fact, in the interior excavation units, small flakes are present in large 

quantities. Although these units exhibit the exponential curve generally 

attributed to biface production and tool manufacturing, the size-sort data could 

be biased by cleanup disposal of manufacturing debris. Yet, the very presence 

of the small flake class indicates final lithic reduction, likely related to tool 

production and maintenance, did occur inside the pueblo. Flakes of chert inside 

the pueblo, on the other hand, lack the relatively high proportion of the small-

size class, as though chert flakes were used and discarded without retouch. The 

chert debitage associated with the buried occupation surface had a much greater 

proportion of small flakes. 

Mean Weight 

Patterson (1983) notes that mean weight is directly correlated to size and 

hence should provide the same information as the size-sort data. Lower mean 

weight may indicate secondary reduction, and higher mean weight, primary 

reduction or quarrying activities. Figure 9.24 shows the mean weight of debitage 

recovered from Puerco Ruin by provenience. To test if the mean weight was biased 

by the presence of increasing amounts of debris away from the pueblo the mean 

weight of complete flakes was also determined (Figure 9.25). Both calculations 
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Figure 9.24. Mean weight of debitage from Puerco Ruin. 

Figure 9.25. Mean weight of complete flakes from Puerco Ruin. 
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of mean weight show the same pattern, that is, lighter debitage occurs within 

and closer to the pueblo, and heavier debitage occurs to the north. 

These data corroborate and parallel the result of the size sorting, that 

is, that secondary reduction most likely took place within the pueblo and primary 

reduction in the area to the north. Low mean debitage weight in the excavation 

units adjacent to the pueblo wall may indicate secondary reduction there or 

refuse disposal from activities within the pueblo. 

Debitage type 

Seventy-one percent of the debitage by count was analyzed following the 

flake classes defined in Sullivan and Rozen (1985; Rozen 1981, 1984), a schematic 

of which is presented in Figure 9.26. Debitage exhibiting use-wear visible with 

the unaided eye or under a ten-power hand lens were classified under the category 

of tools and are not included here. The debitage types in the Sullivan and 

Rozen classification are complete flakes, proximal fragments, medial/distal 

fragments, split flakes, and debris. A summary of debitage types by provenience 

Figure 9.26. Debitage categories, adapted from Sullivan and Rozen (1985:759). 
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is provided in Appendix B. A complete flake is defined as having its striking 

platform and all edges intact. Proximal flakes have an intact striking platform, 

but one or more edges are missing. Medial/distal fragments lack a striking 

platform. Split flakes have a bulb of percussion that is split at the point of 

applied force, thus removing a portion of one or both margins. Debris includes 

non-orientable pieces which lack a single interior surface. Sullivan and Rozen 

(1985) determined that primary (core) reduction produces more complete flakes 

and debris, while secondary reduction (tool-making) generates mostly proximal 

and medial/distal flake fragments. 

The classification by debitage type (Figure 9.27) corroborates the other 

analyses that suggest the more northern area was used as a quarry-workshop for 

core reduction (primary reduction). It contained a wider range of flake sizes, 

more flakes with cortex, larger and more complete flakes, and more debris. 

Within this area are two anomalous patterns. First, complete flakes and debris 

in the surface collection appear to be inversely correlated, contrary to the 

predictions of Sullivan and Rozen's model (Figure 9.28). Second, in subsurface 

units, debris and fragments are positively correlated: both increase with 

distance from pueblo. 

Sullivan and Rozen's study, based predominately on cobble chert, may be less 

applicable to other lithic materials, such as large blocks of petrified wood. 

However, exterior units also had relatively high numbers of complete flakes, 

generally associated with primary reduction. Here one must heed Sullivan and 

Rozen's caveat that the model assumes that all material at a site is what 

Schiffer (1982) terms "primary refuse." Intramural distributions suggest that 

complete flakes were not trash, but were left as provisional discard or primary 

refuse. 

The same categories applied to petrified wood in the overlying trash and 

the occupation surface north of the ruin are depicted in Figure 9.29. The high 

number of fragments and relatively scarcity of complete flakes suggest secondary 

reduction both inside (reflected in trash) and outside (on the occupation 

surface) the pueblo. The slightly greater proportion of complete flakes 

associated with the occupation surface may suggest some primary reduction took 

place there also. 

Excavation units in the interior of the pueblo have markedly more complete 

flakes and less debris than exterior units (Figure 9.30). Between rooms the 

percentages are variable, but in general, those with more trash present (as 

indicated by other associated remains) have fewer complete flakes and more 
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Figure 9.27. Debitage types, subsurface units. 

Figure 9.28. Debitage types, surface collection units. 
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Figure 9.29. Debitage types, excavation units north of Puerco Ruin. 

debris. Unit E and Room 32 differ from the other units in that complete flakes 

comprise the largest category; the lowest percentages of complete flakes were 

in the fill of Kiva 3 and in Unit G. The different distributions of complete 

flakes between plaza and room proveniences may reflect the different disposal 

patterns posited above. 

In the surface collection units, the high percentage of complete chert 

flakes suggests primary reduction of that material. In the subsurface sample 

of chert from just outside the pueblo wall, the high percentage of distal/medial 

flakes suggests secondary reduction (Figure 9.31). The distribution of chert 

flake types in the interior excavation units indicates primary reduction. 

The high percentage of distal and medial flakes recovered from all 

proveniences, according to Sullivan and Rozen, suggests secondary reduction or 

intensive primary reduction. The unexpectedly high proportion of flake fragments 

may reflect the nature of raw material rather than any reduction technique: when 

struck, petrified wood often shatters along internal fracture planes and frost 

lines (Wells 1988:14-15). This could also best explain the lack of proximal 

flakes; platforms are being crushed and obliterated. 

One potential problem in applying Sullivan and Rozen's classification is 

the arbitrariness in determining whether differing proportions are behaviorally 

meaningful. As noted above, different recovery methods can skew results. For 
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Figure 9.30. Debitage types, interior excavation units. 
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Figure 9.30, continued. 

example, half of Unit E was screened through 3-mm (1/8 inch) mesh and the other 

half was screened through 6-mm (1/4 inch) mesh. As shown in Figure 9.32, the 

different screen sizes reverse the proportions of complete flakes to 

distal/medial fragments. 

In summary, while not directly comparable with Sullivan and Rozen's chert 

data, flake type-classification at 

Puerco Ruin does suggest some 

intrasite spatial patterns, with 

primary reduction north of the ruin 

and flake production, maintenance, and 

use occurring within the pueblo. 

Platform type 

Analysis of striking platform 

morphology using the types defined by 

Rozen (1979, 1981) was implemented to 

help resolve some of the ambiguities 

of the flake-type classification. 

Figure 9.31. Chert debitage types. 
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Figure 9.32. Debitage types in adjacent 3 mm and 6 mm screened units. 

Platform types are divided into four classes: cortical, crushed, plain, and 

faceted. Cortical platforms have any amount of cortex; they are assumed to be 

indicative of the initial stages of reduction. Crushed platforms have failed 

under the impact of the detaching blow; although the point of applied force and 

bulb of percussion are left intact, crushed platforms generally have been 

attributed to initial hard hammer reduction. Plain platforms consist of a single 

plane, roughly perpendicular to the dorsal and ventral surfaces of the flake. 

They lack cortex or intersecting flake scars and are usually flat and smooth. 

These have been interpreted as flakes removed from a core which has been 

moderately reduced, that is, most or all of the cortex has been removed; 

desirable striking platforms may have been created by the initial flake removal. 

A faceted platform has one or more flake scars intersecting the platform. 

Faceted platforms may be from more intensively reduced cores, or "bifacial" 

cores; they are found on biface-thinning flakes, which are characterized by a 

pronounced lipping of the platform as well. Faceted platforms are usually 

associated with secondary reduction. 

Platform type classifications for the project area as a whole are 

illustrated in Figure 9.33. The distribution of platform types in the surface 

176 



Figure 9.33. Platform types, subsurface units. 

collection units shows marked distinctions between platform types (Figure 9.34). 

Collection units closest to the pueblo, in what is most likely trash eroding from 

the pueblo (N160/E220, N180/E240, and N200/E280) , show lower proportions of 

cortical platforms, indicating more intensive or secondary reduction. The high 

proportions of both cortical and crushed platform types from the surface 

collection unit farthest from the pueblo (N320/E230) suggest initial primary 

reduction. The other units, intermediate in distance, are also intermediate in 

intensity or stage of reduction. In the subsurface units just north of the ruin, 

the high proportion of crushed platforms on the occupation surface (Figure 9.35) 

suggests primary reduction. The proportion of crushed platforms increases 

slightly, but consistently, toward the north. 

Interior excavation units generally have lower percentages of cortical 

platforms than those outside the pueblo (Figure 9.36). Some intramural spatial 

variation may also be suggested; there are higher percentages of crushed and 

cortical platforms in the northern rooms (indicating primary reduction), and 

higher percentages of plain platforms in the southern rooms (intensive 

reduction). However, the proportion of faceted platforms is lower than might 

be expected from the size-sort and mean weight data, which suggest tool 

177 



Figure 9.34. Platform types, surface units. 

Figure 9.35. Platform types, excavation units north of Puerco Ruin. 
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Figure 9.36. Platform types, interior units. 
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Figure 9.36, continued 

production and maintenance within the pueblo walls. The lack of faceted 

platforms and the predominance of plain and crushed platforms inside the pueblo 

is likely a reflection of the expedient flake technology rather than of biface 

manufacture. 

Flake- and platform-type classification 

Figure 9.37 illustrates the combination of the flake-type and platform-type 

classifications by provenience. Complete-to-fragmentary flake ratios are on the 

X axis; this ratio indicates intensity of reduction, with more complete flakes 

indicating less intensive reduction. The ratio of cortical to faceted platforms 

is on the Y axis. In Rozen's model, this ratio indicate the type of reduction, 

with more cortical flakes indicating primary reduction and more faceted flakes 

indicating secondary reduction. Since debitage from Puerco Ruin is dominated 

by plain and crushed platforms, reflecting primary reduction, this ratio may more 

realistically indicate early versus later stages of primary reduction. Following 

Sullivan and Rozen's models, the lower left corner of the graph would indicate 

intensive secondary reduction, while the upper right would indicate unintensive 

primary reduction. Based on the plotting of these ratios nine groups can be 
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Figure 9.37. Flake- and platform-type classification (see text for 
explanation). 
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discerned. These reflect spatial patterns and indicate substantial intrasite 

variability: 

Group A. consisting of a single unit (G) within the pueblo, represents 

intensive initial primary reduction. 

Group B. consisting of exterior chert and site AZ Q:l:101 (Wells 1988), 

represents unintensive primary reduction. 

Group C. consisting of Units B and E, Room 34, the chert from Unit E and 

the obsidian, represents unintensive mixed reduction (trash), dominated by late 

stage primary reduction. 

Group D. consisting of surface collection unit N260/E260, an exterior 

excavation unit (N161/E220), and the chert from Room 33, represents intensive 

primary reduction, albeit a later stage than that represented by Group A. 

Group E. consisting of three exterior excavation units (N161/E218, 

K162/E221, N166/E226) and Room 32, represents moderately intensive primary 

reduction. 

Group F, consisting of units within and adjacent to the pueblo (surface 

collection unit N180/E240; interior excavation units A, C, F, and D, Kiva 3, 

Rooms 31 and 33; and exterior excavation units N192/E230, N162/E219, N167/E220, 

N167/E229, N168/E230, N172/E230, and N173/E230) , represents intensive mixed 

reduction, albeit not as intense as Group H. Some secondary reduction may be 

represented in units 167/229, 168/230, 173/230, and Kiva 3, but the sample size 

from these units is too small to be definitive. 

Group G. consisting of two surface collection units (N320/E270, N230/E270) , 

and two excavation units (N200/E238, N206.5/E246), represents very intensive 

late-stage primary reduction. 

Group H. consisting of surface collection units N160/E220, N200/E240, 

N200/E260, N200/E280, and N260/E280, and exterior excavation units N160/E219, 

N161/E221, N167/E230, N168-9/E220, N184/E221, N210/E240, represents very 

intensive mixed reduction, most likely indicating late stage primary reduction. 

Group I. consisting of the six northernmost excavation units and Unit 

N166/E226, represents very intensive mixed reduction. Each of these units has 

a small sample size. Two units (N225/E255, N240/E259) have no flakes with 

cortical or faceted platforms. 

These data indicate that early stages of primary reduction (quarrying) is 

represented at AZ Q:1:101 (Wells 1988) and Unit G, and by the exterior chert 

sample. While mostly primary reduction took place in the area north of the 
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pueblo, some secondary reduction is also indicated. Lithic reduction was more 

intensive outside of the pueblo and later stages of reduction took place inside. 

Comparisons 

Parry and Kelly (1987:290-292) outline a general trend in the Southwest 

toward a more expedient lithic technology, that is, a trend from formal tools, 

such as bifaces, to retouched and utilized flakes. This is reflected in the 

decreasing percentages of flakes with faceted platforms through time. This 

decline is demonstrated by data compiled from sites in the northern Southwest: 

at Archaic sites, 41 percent of flakes had faceted platforms; at Basketmaker II, 

41 percent; at Pueblo I, 34 percent; and at Pueblo II, 22 percent (Parry and 

Christenson 1986). At the Pueblo III Joint Site, 90 percent of the flaked stone 

tools are unmodified flakes (Schiffer 1976). At Puerco Ruin, the trend 

apparently continues; less than five percent of the tools are formally retouched, 

and only eight percent of the debitage faceted. 

Using Sullivan and Rozen's debitage analysis and other data, Sullivan (1987) 

developed a series of site classes using data from Homolovi Ruins State Park. 

Class 1 sites were characterized by intensive core reduction and unifacial tool 

production; Class 2 sites were unintensive core reduction; Class 3, quarrying 

activities; and Class 4 represents small tool manufacture. One would expect that 

Puerco Ruin, as a Pueblo IV site with abundant evidence of an expedient flake 

technology, would fit the Class 1 type. Indeed, some expected Class 1 

characteristics are present at Puerco Ruin, including a high debitage-to-tool 

ratio (53.1 at Puerco), a low core-to-retouched piece ratio (0.79), and a low 

percentage of cortical flakes. 

whereas Class 1 sites are expected to have multiple material types, the 

Puerco Ruin lithic assemblage is strongly dominated by petrified wood, probably 

due to its easy availability in the area. This predominance of petrified wood 

may also account for another deviation from expected traits of Class 1 sites. 

Sullivan's model, which posits high numbers of fragments and broken flakes for 

tool production, was developed at sites with predominantly chert debitage. The 

high numbers of broken flakes at Puerco Ruin seems undoubtedly due to the brittle 

nature of petrified wood, as discussed above, rather than tool production. Roth 

(1986) found similar discrepancies between Archaic sites and Sullivan and Rozen's 

model, apparently due to differences in materials. 
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There is considerable variability among other sites in the region in the 

proportion of lithic materials. For example, the few intensive lithic studies 

at sites with large amounts of petrified wood have lumped substantial proportions 

of chert in analysis (Jones 1983, 1984; Tagg 1987). However, it is apparent from 

these studies that the greater the percentage of petrified wood, the fewer 

complete flakes in the assemblage. Sullivan (1987) noted the same effect when 

substantial quantities of quartzite debitage were present. 

Compared to other sites in the region, such as Homol'ovi II (Hays and Adams 

1985), nearby short-term and special use sites (Jones 1984, 1986), a nearby 

archaic site (Tagg 1987), chert quarries (Camilli 1981), and sites near St. Johns 

(Rozen 1981), Puerco Ruin has lower percentages of cores, cortical flakes, 

cortical platforms, and debris. This suggests less primary reduction, and, by 

implication, importation of partially-reduced petrified wood to the site. 

Petrified wood does appear to occur in greater proportions than would depend 

solely on proximity of material, since chert also occurs naturally in the site 

area. At nearby special use sites, chert made up from 10 to 38 percent of the 

assemblage. 

Summary and Conclusions 

The lithic analysis was designed to provide information on four specific 

research questions: 1) technological change, 2) differential use of raw 

material, 3) intrasite variability, and 4) the role of petrified wood in regional 

exchange. 

First, Puerco Ruin exhibits an expedient flake technology, as is common at 

pueblo period sites. In ethnographic examples, an average of 10 flakes are 

produced for every utilized flake tool (Parry 1987:54); the slightly higher 

ratio at Puerco (15 complete flakes to 1 utilized flake [or tool]) suggests 

unintensive utilization of easily-accessible materials. However, the ratio is 

not as high as expected if cores were being produced for trade. Although there 

is evidence of some bipolar reduction of chert, most differences in cores and 

flakes reflect different material types and stages of reduction rather than 

technological differences. The similarity of the petrified wood projectile 

points to those found at Table Rock Pueblo suggests that Mogollon/Zuni influence 

at the pueblo was greater than would be inferred from the imported ceramics, 

which are mostly Anasazi and Hopi wares. 

Second, Puerco Ruin illustrates the use of locally available raw material, 

also common at late pueblo sites. Obsidian, the only unquestionably exotic 
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flaked stone material, comprises less than one percent of the assemblage. 

However, there is preferential use of even local material: chert, although 

locally available, was not used to any great extent. Over 95 percent of the 

lithic artifacts are petrified wood. Further, color and debitage analysis 

suggest that some of the petrified wood may have been procured from as far as 

20 km away. 

Third, the lithic analysis indicates substantial intrasite variability at 

Puerco Ruin. Areas farthest from the pueblo appear to have been used primarily 

for quarrying and primary reduction activities. Later stages of lithic 

reduction, such as for flake production, appear to have occurred closer to the 

pueblo and in the pueblo itself. A workshop area associated with an occupation 

surface just north of the pueblo may have been used fairly early in the 

occupation of the pueblo, perhaps before large amounts of trash were dumped 

outside the walls. Further excavation might be able to tie the occupation 

surface to the dense trash dump area to the east, thereby providing more precise 

temporal information. 

Finally, the 1988-1989 testing brings additional evidence to bear on 

Jennings' hypothesis that Puerco Ruin was a lithic manufacturing center. 

Petrified wood occurs naturally in abundance on the mesa, and tools or flakes 

of similar material were used widely in prehistoric times (Jennings 1980:141). 

However, because Jennings did not find an abundance of well-made tools, he 

inferred that Puerco residents had not used the locally available material to 

any great extent. Considering his recovery methods, Jennings' dismissal of his 

hypothesis was premature. No sediments were screened: the flakes and tools 

expected to result from manufacturing may well have been too small to recover 

with shovel and backhoe excavation. In addition, debris from stoneworking can 

accumulate rapidly and be considered messy, even a hazard, in a long-occupied 

habitation area. Therefore, stoneworking activities may have been confined to 

specific parts of the pueblo, or debris cleaned and redeposited (Schiffer 

1987:59-60). Jennings did not test other areas within or beyond the pueblo 

walls, as was possible in the present project. 

Some Puerco-produced goods, whether petrified wood tools or agricultural 

products, were apparently exchanged, since the ceramic assemblage includes a 

large proportion of nonlocal wares, as indicated by temper and paste (Chapter 8). 

In spite of naturally-occurring petrified wood and chert at the site, petrified 

wood apparently was brought to the site already somewhat reduced: there is a 

higher percentage of petrified wood at Puerco than at temporary camps in the 
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vicinity, and Puerco Ruin lacks the expected amount of debris and cortical 

debitage. If so, the importation of additional raw material may lend 

circumstantial support to the idea that petrified wood was not just the expedient 

stone, but a valued commodity, perhaps for exchange. However, the flakes, cores, 

and hammerstones at Puerco Ruin lack the specialized shape, size, or quality 

expected if petrified wood was exchanged in quantities (Schiffer 1975:104). 

Moreover, no evidence has yet been found of a Pueblo IV site with an abundance 

of nonlocal petrified wood, as if from exchange. 
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Chapter 10 

GROUND STONE ARTIFACTS 

A total of 57 ground stone artifacts were recovered during the two seasons 

of fieldwork. During the 1988 fieldwork, nine pieces of ground stone were 

recovered, including two manos, three mano fragments, a possible palette, a piki 

stone, and two small ground stone fragments. All but one were recovered from 

excavation units just north of, or adjacent to, the north wall of the pueblo. 

Three of the artifacts were on an occupation surface, while the rest were in 

trash deposits (Stratum 6). The remaining item was from the surface 80 m north 

of the ruin. During the 1989 fieldwork, 48 pieces of ground stone were 

recovered. These consist of 14 manos, 10 mano fragments, 5 piki stone fragments, 

10 metates or metate fragments, a maul, 6 smoothers or abraders, and 2 other 

ground stone artifacts. Twenty-seven of these artifacts were recovered from room 

proveniences, one was collected from the surface within the plaza, and the 

remaining items were from excavation units within the plaza. 

Manos 

The twenty-nine complete or fragmentary manos recovered were classified 

according to shape, number and type of ground surfaces, and size. They include 

nine complete unifacial manos, eight unifacial mano fragments, a unifacial slab 

mano, a unifacial concave mano, a unifacial one-handed mano, a bifacial mano, 

two complete multifacial manos, four multifacial mano fragments, and two 

unidentifiable mano fragments. Each type is discussed below; provenience and 

metrical attributes for individual specimens are given in Table 10.1. 

The 17 unifacial manos (Figure 10.1) and mano fragments exhibit pecking and 

grinding around their circumferences and on one well-ground flat working surface. 

All are sub-rectangular in shape and generally plano-convex in cross section. 

Two are made of fine-grained sandstone, three are of red coarse-grained 

sandstone, and the remainder are of fine- to coarse-grained gray sandstone. 

Lengths range from 18.5 to 29.5 cm, with a mean of 24.3 cm. Widths range from 

8.5 to 11.5 cm, with a mean of 10.3 cm. Thicknesses vary from 2.5 to 6.0 cm, 

with a mean of 4.1 cm. One mano fragment (Cat. No. 4722) was reused after 

breaking, as indicated by rounded corners on the break. Two of the manos on 

the floor of Room 33 are broken (Cat. Nos. 4718, 4719), with their matching 

portions found a short distance away. Four of the mano fragments show evidence 
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Figure 10.1. Unifacial manos (a. Cat. No. 4718; b. 4724; c. 4725; d. 4721). 
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of burning. All of the complete unifacial manos appear to still be usable; all 

but one were recovered from floor proveniences in rooms with mealing bins, 

suggesting they were left as de facto refuse when the rooms were abandoned. 

Item 

Complete, bifacial 
Fragment, unifacial 
Fragment, multifacial 
Fragment, unifacial 
Complete, unifacial 
Complete, unifacial, one-hand 
Complete, unifacial 
Fragment, unifacial, burned 
Fragment, multifacial 
Fragment, unifacial 
Fragment, unifacial, burned 
Complete, multifacial, burned 
Complete, unifacial, broken 
Complete, unifacial, broken 
Complete, unifacial 
Fragment, reused, unifacial 
Complete, unifacial 
Complete, unifacial 
Complete, unifacial, slab 
Complete, unifacial, concave 
Complete, unifacial 
Fragment, unifacial 
Fragment, unifacial 
Complete, multifacial 
Fragment, unifacial 
Fragments 
Fragments 
Fragment, reused, multifacial 
Fragment, multifacial, burned 

Provenience 
Material Unit 

SS N162/E221 
SS N167/E230 
SS N161/E219 
SS N168/E230 
SS N161/E219 
SS Rm 31 
SS Rm 31 
SS Rm 32 
SS Rm 34 
SS Rm 34 
SS Rm 34 
SS Rm 34 
SS Rm 33 
SS Rm 33 
SS Rm 34 
SS Rm 34 
SS Rm 33 
SS Rm 33 
SS Rm 33 
SS Rm 33 
SS Rm 33 
SS Rm 33 
SS Rm 34 
SS G 
SS F 
SS F 
SS F 
SS E 
SS Rm 33 

Level 

2 
3 
2 
2 
2 
Floor 
Floor 
Fea. 1 
Fill 
Fill 
Fill 
Fea. 1 
Floor 
Floor 
Floor 
Floor 
Fill 
Floor 
Floor 
Floor 
Floor 
Fea. 5 
Floor 
3 
30-40 
30-40 
50-60 
20-30 
Subfloor 

L 

13.0 

-
-
-
8.0 
25.5 
21.0 
-
-
-
-

25.0 
27.0 
28.0 
23.5 
18.5 
24.0 
22.0 
29.5 
27.0 
21.0 
-
-

23.5 
-
-
-
9.0 
-

Size (cm) 

w 
10.5 
12.0 
11.5 
-
4.0 
9.0 
8.5 
9.5 
9.5 
-

11.0 
11.5 
11.0 
12.0 
10.5 
10.5 
11.0 
10.5 
11.5 
9.5 
9.5 
10.0 
10.5 
10.0 
10.5 
-
-
8.0 
9.0 

T 

6.0 
2.5 
2.0 
7.0 
3.0 
5.0 
4.5 
7.0 
3.0 
5.5 
4.5 
2.0 
4.0 
2.5 
4.0 
5.5 
4.5 
3.0 
2.5 
3.5 
3.5 
3.5 
4.0 
1.0 
5.0 
-
5.5 
3.0 
3.0 

Cat. No. 

3553 
3554 
3555 
3556 
3557 
4703 
4704 
4705 
4712 
4713 
4714 
4716 
4718 
4719 
4721 
4722 
4724 
4725 
4726 
4727 
4728 
4729 
4730 
4732 
4733 
4735 
4737 
4743 
4750 

The unifacial slab mano (Cat. No. 4726) is of a shaped fine-grained gray 

tabular sandstone slab, similar in size to the other unifacial loaf-shaped manos, 

above. The ground face is pitted (Figure 10.2). 

One concave unifacial mano made of fine-grained gray sandstone was recovered 

(Figure 10.3). Three additional specimens were recovered during the 1967 

excavations at Puerco Ruin (Jennings 1980:148). Jennings suggests they may have 

been used in dressing roof beams or possibly as a small pigment grinding slab. 

No polish or pigment was noted on the recovered specimen, leaving its use in 

doubt. 

The complete unifacial one-handed mano (Cat. No. 3557) is irregular in shape 

with slightly rounded edges. It is made of a very coarse-grained and friable 

gray sandstone. Traces of a brown residue are present on the working surface. 
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Figure 10.2. Unifacial slab mano (Cat. No. 4726) 

Figure 10.3. Concave unifacial mano (Cat. No. 4727). 
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Considering the small size of the item it may be a fragment of a larger ground 

stone artifact recycled for use as a hide processor; however, the item lacks the 

characteristic polish associated with those objects (Adams 1988). Because it 

was recovered from an occupation surface north of the pueblo, in association with 

numerous cores and hammerstones, its use as an edge abrader should also be 

considered. No striations that would support such a use are evident, but their 

absence may be due to the coarse-grained and friable nature of the material. 

One complete, oval-shaped, bifacial mano (Cat. No. 3553) was recovered. 

It has convex working surfaces indicating use with a trough metate. While the 

mano was shaped, it has rough irregular sides, and the worked faces are only 

slightly ground. This may be more an indication of material type, a coarse, 

friable sandstone, rather than lack of use. It was recovered from trash deposits 

north of the pueblo wall. 

Six multifacial manos, two complete and four fragmentary, were recovered. 

Multifacial manos were used on slab metates. The two complete manos are 

triangular and heavily ground, very thin (1 and 2 cm) , and most likely worn 

beyond further use. Both made of a fine-grained gray sandstone, they were 

recovered from trash contexts; the thicker specimen is burned (Cat. No. 4716). 

Three items consist of fragments of multifacial (triangular) manos. Each has 

three working surfaces. Two of the fragments show reuse after breaking: the 

broken edge is slightly rounded from grinding. One (Cat. No. 3555) is burned 

and fire-spalled on one face. The remaining multifacial mano fragment, of red 

coarse-grained sandstone, has four well-worn grinding surfaces. 

Two additional mano specimens were too fragmentary and eroded to classify 

as to type. 

Metates 

One complete metate, a large reused metate fragment, and ten small metate 

fragments were recovered during the 1988-89 fieldwork at Puerco Ruin. While six 

mealing bins were encountered during the present excavations, only one contained 

a metate. Detailed metrical and provenience data are provided in Table 10.2. 

The complete metate, made of a coarse-grained gray sandstone, is badly 

deteriorated. It was found inverted, with a large mano fragment below it in a 

mealing bin (Feature 1) in Room 32 (see Figure 7.6). This is a slab metate with 

a flat grinding surface. A large metate fragment recovered from the floor of 

Room 33 is made of fine-grained brown sandstone. It appears to be roughly one-

third of a basin-shaped metate, which was reused as a flat, or slab metate. 
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Ten items, all of fine-grained sandstone, were classified as fragments of 

slab metates. All are too fragmentary to determine the original size or shape. 

Thicknesses of these items range from 0.5 to 4.5 cm, with a mean of 1.9 cm. 

Table 10.2. Metrical and provenience data for metates and metate fragments recovered during 1988-1989 field 
work at Puerco Ruin. 

I tern 

Fragment, slab 
Fragment, slab 
Fragment, slab 
Fragment, slab 
Fragment, slab 
Fragment, slab 
Fragment, slab 
Fragment, slab 
Fragment, slab 
Fragment, slab 
Fragment, reused 
Complete, slab 

Material 

SS 

ss 
SS 
ss 
ss 
ss 
ss 
ss 
ss 
ss 
ss 
ss 

Provenience 
Unit 

N166/E229 
N166/E229 
Rm 31 
Kiva 3 
F 
E 
E 
E 
D 
D 
Rm 33 
Rm 32 

Level 

2 
2 
Fill 
Fill 
30-40 
30-40 
20-30 
30-40 
50-60 
50-60 
Floor 
Fea. 1 

L 

-
-
-
-
-
-
-
-
-
-

19.5 
39.0 

Size (cm 
W 

-
-
-
-
-
-
-
-
-
-

30.5 
24.0 

) 
T 

1.5 
1.5 
4.5 
3.0 
1.5 
1.0 
0.5 
2.0 
1.5 
1.5 
8.5 
10.5 

Cat. No. 

3559A 
3559B 
4702 
4710 
4734 
4739 
4742 
4744 
4747 
4748 
4751 
4752 

Piki stones (cooking slabs) 

A complete piki stone (Cat. No. 3552), sub-rectangular in shape, made of 

fine-grained brown sandstone was recovered during the 1988 excavations. It was 

found inverted, worked side down, on an occupation surface north of the pueblo. 

Piki stones are used by present-day Hopi for preparing paper-thin corn meal bread 

called piki. The size and shape of the piki stone is consistent with those 

recovered at Awatovi, which are circular to sub-rectangular (35 to 50 cm long) 

with a mean thickness of 3 .2 cm. The worked surface is finely ground and stained 

with grease. There are three "clean spots" with less staining measuring 8 by 

8 cm, 8 by 14 cm, and 7 by 19 cm (Figure 10.4). The grease staining appears to 

be smeared to one side, which would be consistent with descriptions of piki 

making (see Woodbury 1954:176). The bottom is slightly discolored and fire-

spalled but does not have the carbon buildup noted on archeological specimens 

(Flatt 1986; Woodbury 1954). A photograph in Thompson and Joseph (1944:128), 

shows piki being prepared with a thicker slab placed below the cooking slab. 

The lack of carbon buildup may indicate a similar use of the Puerco specimen. 

In addition to the complete piki stone recovered during the 1988 

excavations, five fragments were recovered during the 1989 fieldwork. These are 

all finely finished on the working surface and stained with grease (Figure 10.5). 

Only one of these specimens has any carbon buildup, and this only along one edge. 

All of the specimens are too fragmentary to determine their original size or 

shape. One is of a similar thickness to the complete piki stone recovered, while 
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Figure 10.4. Piki stone (Cat. No. 3552). 

Figure 10.5. Piki stone fragments (a. Cat. No. 4708; b. 4709). 
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the remaining items a re much t h i n n e r . Met r i ca l and provenience da ta are 

p resen ted in Table 1 0 . 3 . Two r e f i t t e d p i eces (Cat . No. 4741, 4742) have a white 

r e s idue on the worked f ace . The r e f i t t a b l e edges a re rounded, sugges t ing an old 

break and p o s s i b l e reuse before d i s c a r d . 

Table 10.3. Metr ical and provenience data for p i k i stones recovered during 1988-1989 f ieldwork at Puerco 
Ruin. 

Item 
Complete 
Fragment 
Fragment 
Fragment* 
Fragment* 
Fragment 

Material 
SS 

ss 
SS 

ss 
ss 
ss 

Provenience 
Unit 
N158/E230 
Rm 31 
Kiva 3 
E 
E 
E 

Level 
3 
Floor 
Fill 
10-20 
20-30 
30-40 

L 
55.5 
-
-
-
-
-

Size 

w 
32.0 
-
-
-
-
-

(cm) 
T 
3.6 
1.7 
3.0 
1.7 
1.7 
1.5 

Cat. No. 
3552 
4708 
4709 
4741 
4742 
4774 

* re f i t 

Smoothers, polishers, and abraders 

Two shaft smoothers, two polishing stones, a grooved abrader, and a flat 

abrader were recovered during the 1989 fieldwork at Puerco Ruin. Polishing 

stones are defined as having polish rather than striations, while abraders are 

defined as having striations rather than polish. Obviously, these terms overlap 

somewhat in use and appear to be a function of material type as much as type of 

use. Smoothers have no apparent polish or striations. 

Two sandstone shaft smoothers were collected, one from Unit G, Level 1, and 

a fragmentary one from the surface within the plaza (Figure 10.6). Both fit 

the definition of elongated shaft smoothers provided by Woodbury (1954:105). 

One (Cat. No. 4731) is oval with rounded edges, while the other (Cat. No. 4701) 

Figure 10.6. Shaft smoothers (a. Cat. No. 4701; b. 4731). 
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is rectangular with straight edges (similar to single grooved abraders recovered 

at Table Rock Pueblo described by Martin and Rinaldo [1960:259-260]). Both 

Puerco Ruin specimens have a single U-shaped groove centered on the long axis 

of one side; no striations or polish is apparent within the grooves, which are 

2.5 to 3.0 mm deep. Both have flat surfaces suitable for use in pairs (see 

Woodbury 1954:110). The tools may have been used in woodworking, such as 

arrowshaft smoothing. Woodbury (1954:110) suggests that elongated shaft 

smoothers date to Pueblo III or later. 

Two polishing stones were recovered, one of limestone from Room 34, 

Feature 1, and one of quartzite from Unit E, 30 to 40 cm. Both are unshaped, 

flat, waterworn cobbles that are very smooth and polished. The limestone 

specimen has a few striations on one face (see Figure 10.7a). Polishing stones 

are used in the making of pottery and cooking slabs, or possibly for grinding 

pigments. 

Two abraders were recovered, one (Cat. No. 4717) from the floor of Room 33 

and the other (Cat. No. 4738) from Unit E, 30 to 40 cm (see Figure 10.7b-c). 

The later is a small unshaped limestone block; its one worked surface has 

numerous striations and a single V-shaped groove. The specimen appears to have 

been an edge abrader for tool making, most likely used in bone working such as 

sharpening bone awls or needles. The other abrader is a flat unshaped limestone 

block. One face is heavily striated; the edges of the piece are caked with white 

Figure 10.7. Polishing stones and abraders. a. polishing stone (Cat. No. 
4715); b-c. abraders. (b. Cat. No. 4738; c. 4717). 
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plaster, suggesting its use as a floor or wall polisher. The opposite face, also 

originally striated, has been almost completely removed by flaking. 

Maul/hammer 

A single three-quarter groove maul 

was recovered from the floor of Room 33. 

Made of a fine-grained greenish-black 

basalt, it has two striking surfaces, one 

modified by flaking to form an axe blade 

(Figure 10.8). The original function of 

the modified end of the maul could not be 

determined. 

Other ground stone artifacts 

A cupped slab (Cat. No. 4736), 

similar to cupped stones described by 

Woodbury (1954:184), was recovered from 

Unit F at a depth of 40 to 50 cm. It is 

made of a fine-grained brown rectangular sandstone slab (6.5 by 4.9 by 1.4 cm). 

A conical hole is pecked 1 cm deep in one side (Figure 10.9). The slab face with 

the hole is ground smooth, however the hole shows no wear or polish. The 

function of this item is unknown; Woodbury suggests they may have been used in 

a "shell" game. 

A small ground stone piece (Cat. No. 3558) 

recovered during the surface collection north of the 

ruin (N240/E260) may have been a palette. It is 

unshaped, made of fine-grained sandstone, and has a 

single very smooth working surface. Traces of what 

appears to be red pigment are present on the worked 

surface and clay is present around the edges. 

A shaped sandstone slab 2 cm thick was recovered 

from the fill of Room 33. It is generally the same 

shape as the complete manos described above, however the 

worked face is only slightly ground and is completely covered with a red pigment. 

It may be a palette for grinding pigment, but the coloring is evenly applied, 

and the item lacks an area of well-defined grinding. 

Figure 10.9. Cupped 
slab (Cat. No. 4736). 
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Table 10.4. Metrical and provenience data for miscellaneous ground stone artifacts recovered during 1988-1989 
field work at Puerco Ruin. 

I tern 

Palette (?) 
Shaft smoother 
Polishing stone 
Abrader 
Maul, reused 
Ground slab 
Shaft smoother 
Cupped slab 
Grooved abrader 
Polishing stone, burned 

Material* 

SS 
SS 
LS 
LS 
Basalt 
SS 
SS 
SS 
LS 
Q 

Provenience 
Unit 

N240/E260 
Plaza 
Rm 34 
Rm 33 
Rm 33 
Rm 34 
G 
F 
E 
E 

Level 

Surface 
Surface 
Fea. 1 
Floor 
Floor 
Fill 
2 
40-50 
30-40 
30-40 

L 

8.0 
4.5 
6.0 
7.5 
10.0 
22.5 
7.5 
6.5 
5.0 
6.0 

Size 
U 

7.5 
3.5 
4.0 
4.5 
6.5 
12.0 
5.5 
5.0 
3.5 
4.0 

(cm) 
T 

2.5 
2.0 
2.0 
3.0 
5.0 
12.0 
2.1 
1.5 
2.5 
1.0 

Cat. No. 

3558 
4701 
4715 
4717 
4720 
4723 
4731 
4736 
4738 
4745 

* SS = sandstone 
LS = limestone 
Q = quartzite 

Discussion 

During the 1988-1989 fieldwork, 57 ground stone items were recovered. 

Previous work had resulted in the collection of over 70 ground stone artifacts 

from within the pueblo. Cosgrove recovered four sandstone manos from the floors 

of Rooms 2 and 3, and three sandstone manos and several worked sandstone slabs 

in the fill of Room 1. Schroeder's report mentions two sandstone manos, 

polishing pebbles, a rubbing stone, an arrow straightener, and shaped sandstone 

slabs; however, most of these items are not present in the WACC collections and 

may not have been collected. Jennings collected 50 manos and mano fragments 

(material types not stated), seven sandstone and conglomerate metates and metate 

fragments, a grooved axe, and five other ground stone artifacts. The four 

previously-excavated mealing bins lacked metates, as did five of the six mealing 

bins excavated in 1989. 

Ground stone artifacts recovered during this testing were probably all made 

of locally-available materials. Fine- to coarse-grained sandstone is available 

on-site, and cobbles of quartzite and limestone are found in lag gravels 

surrounding the site. The basalt may have come from remnants of the Bidahochi 

Formation at Chinde Point or Pilot Rock, 12 km to 20 km north (Wells 1988:127). 

All of the manos except one indicate use on flat metates, a well-established 

pattern of late period sites (Plog 1974:139-141). However, the abundance of 

unifacial (rather than multi-facial) manos from Puerco (including 52% of those 

collected by Jennings [1980]) is unusual for a late period site. Since unifacial 

manos may represent less intensive manufacture or use than a multifacial mano, 
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the predominance of unifacial manos may reflect the easily obtained raw material 

on site. The fact that complete unifacial manos were left as de facto refuse 

after rooms were abandoned also suggests expedient manufacture and use: ten 

(77 percent) were found on floors. Of the three complete manos found in trash 

contexts, two are very thin multifacial manos, most likely discarded as worn out. 

Because apparently usable manos were abandoned while heavier and harder to 

transport metates were scavenged from the mealing bins, metates were likely more 

valuable and difficult to replace. No multifacial manos were left in floor 

contexts; this may reflect the greater time invested in manufacture and use than 

for unifacial manos. Spatially specialized function is suggested for Room 33, 

which contained ten ground stone artifacts on the floor. The six complete manos 

(1 concave, 2 broken), a reused metate fragment, a maul, a polishing stone, and 

a flat abrader, and numerous hammerstones, may have been left as de facto refuse. 

The two mealing bins were partially dismantled with the metates removed. In 

Room 34 the remaining manos on the floor, while usable, have small portions 

missing; better ones may have been removed before room abandonment or were later 

scavenged. 

By far the most interesting ground stone items recovered during the 1988 

fieldwork are the piki stones. Piki stones are associated with the arrival of 

the Kachina cult (Hays and Jones 1985:42,45) and are common at modern pueblos. 

They are reportedly made in secret due to their ritual function. Sixty-eight 

percent of the piki stones recovered at Awatovi were from Pueblo V contexts 

(Woodbury 1954:177). Although the occupation of Puerco Ruin is slightly earlier, 

the presence of piki stones is consistent with the number of Kachina images in 

the rock art at the site (see Chapter 15). In fact, the lack of piki stones (or 

fragments) recovered in previous excavations at the site seems unusual. Perhaps 

piki stones, at present often associated with sacred ceremonies, were valuable 

enough to move to the next occupation area. 
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Chapter 11 

MISCELLANEOUS ARTIFACTS AND ECOFACTS 

Jeffery F. Burton with William B. Gillespie and James M. Vint 

A variety of miscellaneous artifacts and ecofacts, not described above, 

was also encountered during the excavations, including textiles, shell, unworked 

stone, pigments, clays, and sand. Unworked stone was collected only if the 

specimen appeared unusual or exotic. Samples of clays, pigments, and sand were 

collected only if found in sizeable quantities or as a significant portion of 

the fill of a feature. All of the rocks and minerals, except possibly one (an 

orthoclase crystal), are available locally from formations in the Painted Desert. 

The textiles (yucca and cotton) are also made from potentially locally available 

materials. Two of the five shell artifacts recovered are likely of local origin, 

while the others are most likely from the Gulf of California. 

Textiles 

Cotton textile, yucca fiber, and cotton cordage were collected from the 

fill of Room 34 (see Figure 7.7), all in the same trash concentration that 

contained a few charred maize cobs (Figure 11.1). 

The cotton textile consists of small fragments and a few large pieces (four 

of them over 3 by 4 cm in size) that appear to have been part of a single piece 

of fabric; the collected fragments total about 80 square cm in size. The fabric, 

all burned, is a plain weave cotton cloth, with wefts woven in a plain over-one-

under-one weave across warps; this weave is the most common type in the Southwest 

(Kent 1983:125-128). The cloth averages 7 wefts and 20 warps per cm; as is 

common, the warps are of a smaller diameter (0.4 mm versus wefts 1.6 mm thick; 

Figure 11.2). Both warps and wefts are single-ply, Z-twist yarn. The cotton 

textile was found in thick masses several layers thick; this indicates that the 

original fabric may have been folded up. Some charred yucca fiber was found 

with the cotton fiber, and they may have been part of the same artifact. A 

larger bunch of burned yucca fiber also collected from same area is described 

in Chapter 13, Floral Remains. 

The cotton fiber cordage recovered is a small burned strand; 1.65 cm long 

by approximately 0.3 cm in diameter. It appears to be three-ply Z-spun, S-plied. 

Found with the cotton fabric and yucca, it may have been part of the same 

artifact. 
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Figure 11.1. Concentration of burned textile, yucca fiber, and maize cobs in 
fill of Room 34. 

Figure 11.2. Detail of burned textile fragment, magnified 7. 5x (Cat. No. 
4752). 
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Textiles have not been encountered frequently at other nearby Pueblo IV 

sites. A small fragment of twilled-weave cotton cloth and a few pieces of 

cordage were recovered from Homol'ovi II (Hays and Adams 1985:58). A plain 

S-twist cloth fragment, a piece of matting, and a basketry fragment were 

recovered from Table Rock Pueblo (Martin and Rinaldo 1960:282). 

Shell 

Five nonvertebrate animal remains were recovered during the 1988-1989 

fieldwork at Puerco Ruin. One, recovered from the surface north of the ruin is 

approximately one-half of a shell of the marine gastropod Olivella (3480). The 

shell is in poor condition and is missing the apex portion, it was not possible 

to tell if it had been drilled to form a bead. Another Olivella shell, from Unit 

E (30 to 40 cm) is complete (Cat. No. 4484), on this specimen the apex portion 

has been ground to from a bead (Figure 11.3a). The surface of the bead is highly 

polished, possibly through use. Both specimens are most likely 0. dama from the 

Gulf of California. Another bead is flat highly polished disk bead of an 

unidentified marine species (Cat. No. 4483) with ground edges; the drilled hole 

is slightly off-center (Figure 11.3b), it was recovered from Unit E at 0 to 10 cm 

in depth. The two remaining shell specimens are small pieces from thin-walled 

bivalves (Cat. No. 4481, 4482); each 

lacking any preserved margin or any 

evidence of artifactual use. Detailed 

comparisons have not been made, but 

size, wall-thickness, and surface 

texture suggest they may be from the 

freshwater clam Anodanta 

californiensis. rather than imported 

marine molluscs. Anodanta 

californiensis was present in the 

upper Little Colorado drainage into 

historic times (Bequaert and Miller 

1973). One specimen (Cat. No. 4481) is from the fill of Room 33 and measures 

21 by 6 mm; the other (Cat. No. 4482) is from just above the floor of Kiva 3 and 

is 15 by 14 mm. 

Previous excavations at Puerco Ruin have recovered three shell artifacts 

(taxa not identified). Cosgrove (1934) noted a cone-shaped shell bead from the 

floor of Room 1. Jennings (1980) mentioned a conical shell tinkler from the fill 
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of Room 26 and a shell ornament from the fill of Kiva 2. The shell tinkler 

illustrated by Jennings (1980:Figure 32b) is identical to three specimens from 

Table Rock Pueblo that were identified as Conus gladiator (Martin and Rinaldo 

1960:272, Figure 139c, e) . Interestingly, while shell appears to be rare at 

Puerco Ruin-, Wendorf (1953) found shell artifacts to be relatively abundant at 

nearby Twin Butte, a Basketmaker III site. 

Pigments and unworked stone 

Two worked pieces of red hematite were collected during the 1989 

excavations; both were most likely used as pigments. One, 2.5 by 2.2 by 1.7 cm 

in size, was recovered from Unit F, 20 to 30 cm. It appears to be a fragment 

of a larger piece; it has a pointed tip and is ground on all edges except at the 

break. The other piece is ground on only one side; it was recovered from Unit C, 

20 to 30 cm. 

Unworked pieces of red hematite and yellow limonite were noted in numerous 

units (associated with trash) ; only pieces larger than 6 mm (1/4 inch) were 

collected. During the 1988 fieldwork, six pieces were collected from the trash 

deposits north of the ruin; during the 1989 fieldwork, nine pieces were collected 

from Unit E, Kiva 3, Room 31, and Room 33. These materials are common in the 

Painted Desert and were most likely procured for use as pigments. 

Eight pieces of unworked goethite (an iron ore) were found, four together 

in a group on the floor of Room 33 and three in the fill of Room 33. The largest 

is 8 by 5.5 by 3.5 cm in size. The final piece is a small fragment recovered 

from Unit E, 10 to 20 cm. The source of this material is unknown; it may occur 

naturally in the Painted Desert. The goethite may have been collected for use 

as a pigment. 

Two small sheets of selenite were recovered. One, 3.4 by 2.0 by 0.2 cm, 

was found in the fill of Room 31; the other, 1.1 by 0.6 by 0.05 cm, was from the 

fill of Feature 5, Room 33. Schroeder's collection at WACC includes a large 

unworked slab of selenite (10.0 by 6.8 by 1.4 cm) from the floor of Room 17. 

Eight pieces were reported from Table Rock Pueblo, where it was suggested that 

large rectangular pieces could have been used as windows (Martin and Rinaldo 

1960:280). Ninety-four pieces of selenite were recovered during excavations at 

Awatovi; most of these were from Pueblo V deposits, with 43 pieces from Church 2. 

Woodbury (1954:191) discounts the window explanation for these objects, noting 

that the largest fragment was only 12 cm across. He suggests that the pieces 

from the church may have been used to decorate steps. Selenite may have been 
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used as a temper in ceramics (Reed 1947) . This form of gypsum is common 

throughout the Painted Desert region. 

Three small unworked red-stained sandstone slab fragments were recovered 

from Unit F, 30 to 40 cm. Two of the pieces refit, the largest piece is 3.2 by 

2.5 by 0.6 cm. 

A small transparent green orthoclase crystal, 6.5 by 3.7 by 1.5 mm, was 

recovered from the fill of Room 33. It is an ovoid chip with rounded edges; 

there are striations (from wear or modification) in a line around the upper 

third of stone. Orthoclase is common in granitic and metamorphic rocks and 

derived sediments. The piece may have been part of a mosaic or attached to 

jewelry. 

Clay and sand 

A sample of burned clay was collected from subsurface Feature 1 (extramural 

hearth), and a fragment of burned daub with a stick impression was collected from 

N165/E225. Numerous other pieces of daub were noted during the excavations but 

were not collected. A fragment of what appears to be burned flooring was 

collected from N165/E226. 

Five clay samples were collected during the 1989 excavations, including 

three samples of grayish-green clay, two from subsurface Feature 6 (Unit F), and 

one from the trash of Feature 4, Room 33. The other two clay samples also came 

from Feature 4, Room 33; these are a reddish-brown clay and a portion of the clay 

that was used to cap the sand fill in the feature. 

A sample of the sand fill from Feature 4 in Room 33 was also collected and 

screened to determine grain size. By weight, only five percent was greater than 

0.5 mm in size, while 95 percent was less than 0.2 mm in size. The larger 

fraction was predominately crushed white sandstone, while the smaller fraction 

consisted of quartz sand. When Room 33 burned, this sand was apparently 

forgotten and capped by trash and a new floor. The sand is similar in size and 

appearance to the temper of sherds identified as being of local manufacture. 

Presumably, the sand could have been obtained from the Puerco River, just north 

of the site. 
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Chapter 12 

FAUNAL REMAINS 

William B. Gillespie 

Previous excavations at Puerco Ruin have yielded very little information 

about the faunal remains at the site. Reports of vertebrate remains from earlier 

excavations are limited to notes on only a handful of bones. Early excavators 

customarily did not collect bone remains. Cosgrove (1934:10) recovered three 

bone artifacts and noted both mammal and bird bone in a trash-filled pit in the 

plaza. Schroeder's (1961) report on the testing and stabilization done by him 

and Gordon Vivian mentions only six bones, one of them an artifact. However, 

collections at WACC include more than 50 bone specimens from this project. 

Jennings (1980) noted nine bone artifacts (nine awls, a spatulate object, and 

a "knife") from his excavation at the site, but makes no mention of unmodified 

bone remains. Apparently Jennings did not collect non-artifactual bone; none 

is present in his collection at the Museum of Northern Arizona. 

The present study reports the analysis of both the material recovered by 

Schroeder and Vivian in 1957 and 1958, and the collections made during the 1988-

1989 fieldwork. Together, these samples constitute an assemblage of just over 

1,000 specimens (1,006). The great majority (856 specimens) of these bones were 

recovered during the 1989 testing in the plaza and selected rooms. The 1988 

excavations in the trash area outside the north wall of the pueblo produced 96 

bone fragments and the Schroeder collection includes 54 specimens. 

Table 12.1 presents a list of the vertebrate taxa recovered in the combined 

assemblage. A minimum of 21 taxa are represented, including five birds, one 

amphibian, two reptiles, and 13 mammals. Summary frequencies of taxa in each 

of the three collections are given in Table 12.2. 

The Samples 

Schroeder (1961) reported only six bones, including three elements of Canis 

sp. (including an ulna modified into an awl), and one specimen each of cottontail 

(Sylvilagus sp.), badger (Taxidea taxus). and eared grebe (Podiceps caspicus. 

or P. nigricollis in presently accepted taxonomy). Following reexamination, this 

latter specimen has been reassigned to another grebe species, pied-billed grebe 

(Podilvmbus podiceps). Schroeder also listed "bone tubes, single centrally 

drilled hole" among the remains from the floor of Room 17. All of the specimens 
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Table 12.1. Taxonomic list of vertebrate animals recovered from Puerco Ruin, including remains from 1957-1958 
and 1988-1989 excavations. Taxonomic categories include class, order, family, genus, and species. 

Taxon Common name 

AVES 
Podicipedi formes 

Podicepedidae 
Podilymbus podiceps 

Gruiformes 
Gruidae 

Grus canadensis 
Falconiformes 

Cathartidae 
Cathartes aura 

Accipitridae 
Aquila chrysaetos or 
Haliaeetus leucocephalus 

Gal Iiformes 
Phasianidae 

CalIipepla cf. C. squamata 
CalIipepla sp. 

AMPHIBIA 
Anura 

Pelobatidae 
Spea sp. 

REPTILIA 
Testudines 

Family, genus, and species indet. 
Squamata 

Iguanidae 
Phrynosoma douglassi 
indet. genus and species 

MAMMALIA 
Lagomorpha 

Leporidae 
Sylvilagus cf. S. auduboni i 
Lepus californicus 

Rodentia 
Sciuridae 

Cynomys gunnisoni 
(and Sciuridae cf. C. gunnisoni) 

genus and species indet. 
(Ammospermophilus or Spermophilus) 

Geomyidae 
Thomomys bottae 

Cricetidae 
Peromyscus sp. 
Neotoma cinerea 
Neotoma sp. 

Carnivora 
Canidae 

Cam's sp. 
Indet. small can id 

Mustelidae 
Tax idea taxus 

Felidae 
Felis rufus 

Artiodactyla 
Cervidae 

Odocoileus hemionus 
Odocoileus sp. 

Antilocarpidae 
Antilocapra americana 

Bovidae 
Ovis canadensis 

Pied-biI led grebe 

Sandhill crane 

Turkey vulture 

indet. eagle (golden 
eagle or bald eagle) 

Scaled quaiI 
indet. quail 

indet. spadefoot toad 

indet. turtle or tortoise 

Short-horned lizard 
indet. lizard 

Desert cottontail 
Black-tailed jack rabbit 

Gunnison's prairie dog 

small ground squirrel 

Botta's pocket gopher 

indet. white-footed mouse 
Bushy-tailed woodrat 
indet. woodrat 

Dog or Coyote 
indet. fox 

Badger 

Bobcat 

Mule deer 
indet. deer 

Pronghorn 

Bighorn 
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Table 12.2. Summary frequencies of i den t i f i ed and un ident i f ied vertebrate remains in Puerco Ruin 
co l lec t ions . N is the number of specimens. 

Taxon 
Identified Specimens: 
B i rds 

Podilymbus podiceps 
Grus canadensis 
Cathartes aura 
Aquila or Haliaeetus 
Callipepla cf. C. squamata 
CalIipepla sp. 

Amphibians 

Spea sp. 

Reptiles 
Indet. Turtle 
Phrynosoma douqlassi 
Indet. lizard 

Mammals 
Sylvilaqus cf. S. audubonii 
Lepus californicus 
Cynomys qunnisoni 
cf. C. qunnisoni 
indet. small squirrel 
Thomomys bottae 
Peromyscus sp. 
Neotoma cinerea 
Kleotoma sp. 
Cam's sp. 
indet. fox 
Taxidea taxus 
Felis rufus 
Odocoileus hemionus 
Odocoileus sp. 
Antilocapra americana 
Ovis canadensis 

Unidentified Specimens: 
Bird 
Rodent 
Small Mammal 
Medium-Large Mammal 
Artiodactyl 
Large Mammal 

Totals for site 
Identified specimens 
Unidentified specimens 
Total specimens 

N 

-
-
1 
-
-
• 

• 

-
2 
• 

13 
5 
11 
14 
1 
-
-
-
1 
-
-
-
-
-
-
1 
-

1 
2 
34 
1 
1 
8 

49 
47 
96 

1988 sa 
Pet. 
all 

-
-
1.0 
-
-
-

-

-
2.1 
-

13.5 
5.2 
11.4 
14.6 
1.0 
-
-
-
1.0 
-
-
-
-
-
-
1.0 
-

1.0 
2.1 

35.4 
1.0 
1.0 
8.3 

51.0 
49.0 
-

mple 
Pet. 
ID 

-
-
2.0 
-
-
-

• 

-
4.1 
-

26.5 
10.2 
22.4 
28.6 
2.0 
-
-
-
2.0 
-
-
-
-
-
-
2.0 
-

-
-
-
-
-
-

-
-
-

1 

N 

-
1 
1 
-
2 
1 

2 

1 
1 
1 

251 
83 
23 
39 
1 
3 
1 
1 
5 
6 
1 
3 
2 
1 
1 
1 
1 

6 
27 
338 
38 
7 
9 

433 
425 
858 

989 san 
Pet. 
all 

-
0.1 
0.1 
-
0.2 
0.1 

0.2 

0.1 
0.1 
0.1 

29.3 
9.7 
2.7 
4.5 
0.1 
0.3 
0.1 
0.1 
0.6 
0.7 
0.1 
0.3 
0.2 
0.1 
0.1 
0.1 
0.1 

0.7 
3.1 

39.4 
4.4 
0.9 
1.0 

50.5 
49.5 
-

pie 
Pet. 
ID 

-
0.2 
0.2 
-
0.5 
0.2 

0.5 

0.2 
0.2 
0.2 

58.0 
19.2 
5.3 
9.0 
0.2 
0.7 
0.2 
0.2 
1.2 
1.4 
0.2 
0.7 
0.5 
0.2 
0.2 
0.2 
0.2 

-
-
-
-
-
-

-
-
-

Comb 

N 

-
1 
2 
-
2 
1 

2 

1 
3 
1 

264 
88 
34 
53 
2 
3 
1 
1 
6 
6 
1 
3 
2 
1 
1 
2 
1 

7 
29 
372 
39 
8 
17 

482 
472 
954 

ined 15 
Pet. 
all 

-
0.1 
0.2 
-
0.2 
0.1 

0.2 

0.1 
0.3 
0.1 

27.7 
9.2 
3.6 
5.6 
0.2 
0.3 
0.1 
0.1 
0.6 
0.6 
0.1 
0.3 
0.2 
0.1 
0.1 
0.2 
0.1 

0.7 
3.0 
39.0 
4.1 
0.8 
1.8 

50.5 
49.5 
-

>88-1989 
Pet. 
ID 

-
0.2 
0.4 
-
0.4 
0.2 

0.4 

0.2 
0.6 
0.2 

54.8 
18.3 
7.1 
11.0 
0.4 
0.6 
0.2 
0.2 
1.2 
1.2 
0.2 
0.6 
0.4 
0.2 
0.2 
0.4 
0.2 

-
-
-
-
-
-

-
-
-

1957 

N 

1 
-
-
8 
-
-

-

-
-
-

18 
9 
3 
3 
-
-
-
-

10 
-
1 
-
-
-
1 
-

-
-
-
-
-
-

54 
-
54 

'-1958 

Pet. 

1.9 
-
-

14.8 
-
* 

-

-
-
-

33.3 
16.7 
5.6 
5.6 
-
-
-
-

18.5 
-

1.9 
-
-
-

1.9 
-

-
-
-
-
-
-

100.0 
-
-

mentioned by Schroeder (1961) have been reexamined. Most of the remains are 

from Kiva 1, bu t t he re i s a l so a small number of bones from a s l a b - l i n e d hea r th 

in the p laza and a cache of bone a r t i f a c t s from the f loor of Room 17. 

Sch roede r ' s c o l l e c t i o n inc ludes no u n i d e n t i f i a b l e fragments , a s t rong 

i n d i c a t i o n t h a t i t i s a b i a sed sample of the m a t e r i a l encountered during 
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excavation. Small and indistinct fragments were either not collected or were 

subsequently discarded. The relatively high abundance of carnivore and large 

bird bones also suggests recovery procedures biased against the retrieval of 

small mammal bones. Because recovery procedures differ so greatly from those 

implemented in the 1988 and 1989 excavations, the small Schroeder collection is 

not included in tabulating site-wide frequencies (see Table 12.2 and subsequent 

tables). 

The 1988 excavations at the Puerco Ruin resulted in the recovery of a small 

assemblage of 96 individual bones. Four of the bones are from the surface 

collection while the remainder are from the excavation units located within a 

few meters of the north wall of the pueblo. Bones were retrieved from 14 

individual grid squares in the north trash area. A minimum of eight species is 

represented in the 1988 collection with slightly more than half (n=49) of the 

specimens identifiable to at least the family level. 

The bulk of the combined assemblage (856 specimens or 85 percent) was 

recovered during the 1989 testing. A large proportion of the 1989 collection 

(704 specimens) came from nonfeature plaza proveniences, more than one-half 

the total from a single plaza test pit (Unit E). Bones in major features are 

much scarcer, with 75 retrieved from the test in Kiva 3, and only 73 from the 

excavated rooms. Most of the bones from room proveniences are from Rooms 33 and 

34; only 14 specimens were found in Room 32 and none in Room 31 (Table 12.3). 

Methods 

Taxonomic identifications have been made using comparison with modern 

reference material in my possession, in the personal collection of Kevin Moodie 

(University of Arizona, Department of Geosciences), and the bird collection at 

the University of Arizona, Department of Ecology and Evolutionary Biology, under 

the care of Thomas Huels. Taxonomic and common names and notes on modern 

distribution and ecology largely follow Hoffmeister (1986) for mammals, Smith 

and Brodie (1982) for reptiles, Smith (1978) for amphibians, and Phillips and 

others (1964) and National Geographic Society (1987) for birds. 

Information recorded for each identifiable bone includes 1) provenience and 

catalog number; 2) smallest determinable taxonomic level (species when possible); 

3) skeletal element; 4) portion of element; 5) side (left, right, axial, or 

indeterminant); 6) degree of epiphyseal fusion (when appropriate); 7) presence 

and predominant coloration of burning; 8) degree and type of weathering, 
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9) presence of artifactual modification; 10) presence of scrapes, cut marks, or 

other damage from butchering; and 11) presence of gnawing by rodents or 

carnivores. 

Other than the attributes concerning identification and element, the same 

variables were recorded for unidentified fragments. Specimens were considered 

identifiable if family-level determination could be made: specimens allocated 

only to taxonomic order (for example, rodent, artiodactyl) or class (for example, 

mammal, bird) were listed as unidentifiable. Unidentifiable remains were grouped 

Table 12.3. Frequencies of vertebrate specimens in major excavation units, Puerco Ruin, 1988 and 1989. All 
proveniences are from 1989 except the North trash area. 

Taxon 

Rabbits 
Sylvilaqus cf. audubonii 
Lepus californicus 

Rodents 
Cynomys qunnisoni 
Sciurid cf. Cynomys 
Sciurid smalI sp. 
Thomomys bottae 
Peromyscus sp. 
Neotoma sp. 
N. cinerea 

Carnivores 
Cam's sp. 
Indet. fox 
Taxidea taxus 
Felis rufus 

Artiodactyls 
Odocoileus hemionus 
Odocoileus sp. 
Antilocapra americana 
Ovis canadensis 
Indet. Artiodactyl 

Non-mammals 
Spea sp. 
Cathartes aura 
Grus canadensis 
Callipepla cf. squamata 
Callipepla sp. 
Indet. Turtle 
Phrynosoma douqlassi 
Indet. Lizard 

Unidentified Remains 
Rodent-size 
Small mammal 
Medium-large mammal 
Large mammal 
Bird 

Totals 

Room 
32 

6 
-

-
1 
-
-
-
1 
-

-
-
-
-

-
-
-
-
-

-
-
• 
-
-
-
-
-

1 
3 
-
2 
-

14 

sub-
Room 
32 

1 
-

-
-
-
-
-
1 
-

-
-
-
-

-
-
-
-
-

-
-
-
-
-
-
• 
-

1 
3 
-
-
-

6 

Room 
33 

4 
3 

10 
2 
-
-
-
-
-

1 
-
-
1 

-
-
1 
-
2 

-
1 
-
-
-
1 
-
-

-
9 
4 
1 
-

40 

Room 
34 

2 
-

-
3 
-
1 
1 
-
-

-
-
-
-

-
1 
-
1 
1 

-
-
-
-
-
-
-
-

-
3 
6 
-
-

19 

Kiva 
3 

10 
1 

2 
5 
-
-
-
-
-

-
-
-
-

-
-
-
-
-

2 
-
-
1 
-
-
-
-

11 
40 
1 
2 
-

75 

B 

9 
3 

2 
2 
-
-
-
1 
-

-
-
-
-

-
-
-
-
-

-
-
-
-
-
-
-
-

6 
13 
1 
-
-

37 

C 

22 
2 

-
2 
1 
-
-
-
1 

1 
-
-
-

-
-
-
-
-

-
-
-
-
1 
-
1 
-

4 
27 
2 
-
1 

65 

Excavat 
D 

10 
10 

-
-
-
-
-
-
-

-
-
-
1 

-
-
-
-
-

-
-
-
-
-
-
-
1 

-
20 
4 
-
-

46 

ion Un 
E 

168 
62 

4 
9 
-
2 
-
2 
-

4 
1 
3 
-

1 
-
-
-
4 

-
-
1 
1 
-
-
-
-

1 
183 
17 
3 
3 

469 

it 
F 

19 
2 

5 
14 
-
-
-
-
-

-
-
-
-

-
-
-
-
-

-
-
-
-
-
-
-
-

3 
32 
3 
1 
2 

81 

G 

-
-

-
1 
-
-
-
-
-

-
-
-
-

-
-
-
-
-

-
-
-
-
-
-
-
-

-
5 
-
-
-

6 

1988 
North 
Trash 

13 
5 

11 
14 
1 
-
-
1 
-

-
-
-
-

-
-
1 
-
1 

-
1 
-
-
-
-
2 
-

2 
34 
1 
8 
1 

96 

Total 

264 
88 

34 
53 
2 
3 
1 
6 
1 

6 
1 
3 
2 

1 
1 
2 
1 
8 

2 
2 
1 
2 
1 
1 
3 
1 

29 
372 
39 
17 
7 

954 
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according to probable size of the animal and major taxonomic grouping (class or 

order). Categories of unidentifiable remains used in this report include 

unidentifiable bird, rodent-size mammal, small mammal (lagomorph or large 

rodent), medium-large mammal (carnivore-size, but potentially artiodactyl), 

artiodactyl, and large mammal (artiodactyl-size). 

Recovery methods of the different samples are variable. All deposits from 

the 1988 and 1989 excavations were passed through either 3-mm or 6-mm mesh 

screening. The 1957-1958 collection may have been recovered by screening, but 

the size-range of retrieved faunal remains strongly suggests that screening was 

not regularly employed or perhaps biased in what was selected from screens. 

All faunal remains recovered in the 1988 and 1989 testing projects were 

analyzed and are included here. Frequencies in accompanying tables are based 

on numbers of identifiable specimens (that is, individual bone fragments) and 

include bone artifacts as well as unmodified elements. 

Assemblage Composition 

The percentage of identifiable remains is nearly identical in the 1988 and 

1989 collections: both are just over 50 percent. As noted above, the Schroeder 

collection differs markedly in containing 100 percent identified specimens. 

The combined assemblage is dominated by the remains of small mammals, in 

particular, the two common genera of lagomorphs (Svlvilagus [cottontails] and 

Lepus [jack rabbits]) and Cynomys (prairie dogs). Cottontails are the most 

abundant with 264 specimens in the combined 1988-1989 assemblage, comprising 55 

percent of the identified specimens. Jack rabbits and prairie dogs (including 

tentatively identified specimens) are nearly equal in number, 88 and 87 specimens 

respectively, each making up 18 percent of the identified total. 

No other identified taxon is represented by more than six specimens in the 

1988-1989 assemblage (see Table 12.2). Artiodactyls are limited to only five 

identified specimens (six including Schroeder's collection) and eight 

unidentified specimens. Despite the small number of identifiable specimens, 

three different artiodactyls (deer, pronghorn, and bighorn) are represented. 

Carnivore bones are more abundant than artiodactyl specimens in the Puerco 

Ruin faunal assemblage, an uncommon occurrence in Southwestern archeofaunal 

collections of this size. Most of the carnivore remains are of Canis sp. (dog 

or coyote), but there are also elements of badger, bobcat, and fox. 
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Frequencies of different taxa in individual features and plaza excavation 

units are given in Table 12.3. The abundances of different skeletal elements 

of the three dominant small mammal taxa were computed, as well as percentages 

of specimens in five basic body part categories (Table 12.4). Table 12.5 shows 

the absolute and relative abundances of the major small mammals in three spatial 

divisions of the site. 

Lagomorphs 

Cottontails are easily the most abundant taxon in the combined assemblage. 

All cottontail remains are listed as Sylvilagus cf. S. audubonii. This species, 

Desert cottontail, is the only species now inhabiting the Little Colorado-Puerco 

River valleys. Two other cottontail species (S. nuttallii and S. floridanus) 

are known from surrounding highland areas, but their presence in the Puerco Ruin 

fauna is considered unlikely. 

Jack rabbit bones are referred to Lepus californicus. Black-tailed jack 

rabbit, the only species now found in northern Arizona and the only one likely 

to have been in the Petrified Forest area in the past 1,000 years. 

Bones of cottontails outnumber those of jack rabbits 3:1. This ratio is 

the equivalent of a "lagomorph index" value of 0.75. The lagomorph index (for 

example, Bayham and Hatch 1985) is used here as the ratio of the number of 

cottontail specimens to the combined total of jack rabbit and cottontail bones. 

The relative abundance of the two lagomorph genera at Puerco Ruin is fairly 

stable; in no provenience is Lepus more abundant the Sylvilagus (Tables 12.3, 

12.5). Numerical predominance of cottontails such as at the Puerco Ruin is 

frequently the case in Colorado Plateau archeological sites. In contrast, jack 

rabbits tend to be more abundant (lagomorph indices less than 0.50) in 

archeological assemblages from the southern part of Arizona (Gillespie 1989). 

Both Sylvilagus and Lepus are most abundant in Unit E in the central plaza. 

This unit produced 64 percent of all the cottontail bones from the site and 70 

percent of the jack rabbit specimens. 

The skeletal-element frequencies for the lagomorph genera were given in 

Table 12.4. The patterns of abundance of different elements are close to what 

can be expected where whole carcasses are processed and deposited with moderate 

destruction from mechanical damage, surface weathering, and postburial corrosion. 

The relative abundances of both genera are comparable to those observed in other 

archeofaunal assemblages (Gillespie 1989). For example, the pattern of relative 

abundance of front and back limb specimens in the two taxa corresponds very 
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c l o s e l y to f requencies found in a number of southern Arizona s i t e s . For reasons 

thought to r e l a t e to d i f f e r ences in both r e l a t i v e and abso lu t e s i z e , hind limb 

element fragments are about twice as abundant as f ron t limb fragments in Lepus. 

but more nea r ly the same in the smal le r S v l v i l a g u s . This seems to be a 

c o n s i s t e n t p a t t e r n in a number of archeofaunal assemblages ( G i l l e s p i e 1989). 

Table 12.4. Frequencies of different skeletal elements of the three common small mammal taxa found at the 
Puerco Ruin, 1988 and 1989 collections. 

Craniat fragments 
PremaxiI la 
Maxilla/tooth row 
Zygoma/squamosal 
Frontal/parietal 
Occipital/bulla 
Isolated upper tooth 
Mandible 
Isolated lower tooth 
Total 

Axial skeleton 
Cervical vertebra 
Thoracic vertebra 
Lumbar vertebra 
Sternal vertebra 
Rib 
Total 

Front limb 
Clavicle 
Scapula 
Humerus 
Ulna 
Radius 
Total 

Back Limb 
Pelvis 
Femur 
Tibia 
F i buI a 
Calcaneus 
Astragalus 
Total 

Foot elements 
Metatarsal 
Metacarpal 
Proximal phalanx 
Medial phalanx 
Distal phalanx 
Total 

Total number of Elements 

Sylvi 
cf. au< 

Number 

-
4 
5 
6 
4 
7 
12 
2 
40 

6 
5 
11 
-
27 
49 

-
10 
16 
16 
19 
61 

21 
22 
22 
-
9 
2 
76 

15 
5 
16 
2 
-
38 

264 

agus 
fuboni i 
Percent 

15.2 

18.6 

23.1 

28.8 

14.4 

Lepus 
californ 

Number 

2 
-
-
-
-
1 
3 
2 
8 

8 
1 
-
2 
16 
27 

-
2 
1 
3 
5 
11 

6 
6 
7 
-
4 
-
23 

5 
6 
3 
4 
1 
19 

88 

icus 
Percent 

9.1 

30.7 

12.5 

26.1 

21.6 

Cynomys 
and cf. Cynomys 

Number 

1 
2 
-
1 
4 
1 
3 
12 

-
-
3 
-
4 
7 

2 
3 
8 
5 
4 
22 

10 
12 
7 
1 
1 
-
31 

4 
6 
5 
-
-
15 

87 

Percent 

13.8 

8 

25.3 

35.6 

17.2 
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Table 12.5. Frequencies of the three major small mammals, cottontail, jack rabbit, and prairie dog, in 
different areas of the Puerco Ruin tested in 1988 and 1989. The prairie dog category includes all large 
sciurid remains. 

Taxon 

Cottontail Freq. 
(Sylvilaqus cf. S. audubonii) Row Pet. 

Col. Pet. 

Jack rabbit Freq. 
(Lepus californicus) Row Pet. 

Col. Pet. 

Prairie dog Freq. 
(Cynomys and cf. Cynomys) Row Pet. 

Col. Pet. 

Totals 

Lagomorph index 
(Syl./(Syl.+Lepus)) 

North 

(1988 testing; 
Rooms 33, 34; 
Exc. Unit F, G) 

38 
14.4 
35.1 

10 
11.4 
9.3 

60 
69.0 
55.6 

108 

0.79 

Central 

(Exc. Unit D, E) 

178 
67.4 
67.6 

72 
81.8 
27.3 

13 
14.9 
4.9 

263 

0.71 

South 

(Room 32; Kiva 3; 
Exc. Unit A, B, C) 

48 
18.2 
70.6 

6 
6.8 
8.8 

14 
16.1 
20.5 

68 

0.89 

Total 

264 

88 

87 

439 

0.75 

Prairie dogs 

Remains of large squirrels, all of which are thought to be from prairie 

dogs, are as abundant as jack rabbit bones in the Puerco Ruin assemblage. 

Gunnison's prairie dog (Cynomys gunnisoni) was formerly widespread throughout 

the southern Colorado Plateau. Colonies have been greatly diminished by 

twentieth-century extermination efforts and by epizootic disease, but scattered 

populations still persist in many locations, including the lower Puerco River 

Valley. 

Only 34 specimens are specifically identified as C. gunnisoni while an 

additional 53 are considered "large sciurid cf. C. gunnisoni." Identification 

is tentative for the latter group in recognition of the possible occurrence of 

another large sciurid, the rock squirrel, Spermophilus variegatus. Cranial 

remains (especially dentitions) of these two large squirrels are fairly distinct, 

but some postcranial elements are difficult to distinguish, particularly if 

fragmentary. All of the elements considered identifiable are referred to 

Cynomys; it is probable that all of the large squirrel bones in the Puerco Ruin 

collections are of prairie dog. There is no definite evidence that rock 

squirrels are represented in the collection. Although S. variegatus occurs 
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throughout most of Arizona, there are no published records of its occurrence in 

the Petrified Forest area (Hoffmeister 1986). Czaplicki (1981), in studying 

collections from Puebloan sites near St. Johns in the Little Colorado Valley, 

encountered an identical situation: large sciurid remains were often numerous, 

but only Cynomys could be identified. 

Relative abundances of prairie dog remains in the collections are highly 

variable. In the small 1988 collection from the north trash deposit, large 

squirrel remains were more abundant than the two rabbit genera, and made up over 

one-half of the identifiable specimens. In contrast, prairie dog remains are 

relatively scarce in the dense bone deposits of the central plaza where lagomorph 

remains are so abundant. Nearly 70 percent of all the prairie dog bones were 

recovered from excavation units in the northern portion of the site (see 

Table 12.5), even though these units contributed only 25 percent of the total 

number of bones. 

Other rodents 

Other than the probable prairie dog bones , only 13 identifiable rodent bones 

were recovered, two from 1988 and the remainder from 1989. There are, in 

addition, 29 bone fragments listed as unidentifiable rodent-size mammals. These 

unidentifiable remains comprise three percent of the combined assemblage. 

Woodrats make up more than one-half of the identified rodent remains and 

may be the only rodents, other than prairie dogs, that were an important food 

resource. Seven specimens have been referred to woodrats, six to Neotoma sp. 

and one to N. cinerea (bushy-tailed woodrat). Four species of Neotoma live in 

the Petrified Forest area (Hoffmeister 1986). The single specimen referred to 

species is a lower first molar, a tooth that is relatively distinctive in N. 

cinerea. Other elements include single specimens of humerus, ulna, radius, 

pelvis, femur, and tibia, all found in separate proveniences. 

One of the woodrat bones, a distal tibia from a plaza hearth (subsurface 

Feature 5) , is burned gray, a strong indication of consumption by the human 

occupants of the site. All but one of the other Neotoma specimens show 

weathering and discoloration comparable to the lagomorph and prairie dog 

specimens, suggesting they too are archeological in derivation and not 

post-occupational intrusives. The one possible exception is a radius from 

Unit E. 

Other rodent remains include three gopher bones and single specimens of a 

small squirrel and a white-footed mouse. The gopher bones include a pelvis from 
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Room 34 and two mandibles (from two individuals) found in Unit E. These are 

referred to Thomomys bottae (Botta's pocket gopher), the only species living in 

the Puerco River valley. Although gophers are not an animal customarily eaten, 

one of the mandibles is black from charring. 

The small squirrel bone is the shaft portion of tibia, either from a 

white-tailed antelope squirrel (Ammospermophilus leucurus) or a spotted ground 

squirrel (Spermophilus spilosoma). both of which occur in the area. The single 

mouse element (Peromyscus sp.) is a nearly whole mandible with dentition still 

present. Unlike nearly all other identified rodent bones, this specimen appears 

to be a post-occupational intrusion. 

Carnivores 

A total of 23 identified carnivore bones are present in the Puerco Ruin 

collections. In contrast to other taxonomic groups, carnivore specimens are 

approximately as abundant in the small Schroeder collection (11 bones) as they 

are in the much larger assemblage from 1989 (12 bones) . The 1988 sample 

contained only one possible carnivore bone, a badly damaged vertebra (tabulated 

as an unidentified medium-large mammal). 

Most of carnivore bones are from large canids (Canis sp.) , all from either 

domestic dogs or coyotes. The Schroeder collection includes ten Canis elements, 

all of them from the fill of Kiva 1. These consist of three fragments of the 

posterior portions of crania, two fragmentary pelves (one left, one right), and 

single specimens of a dentary, scapula, ulna (made into an awl), rib, and femur. 

On the basis of differences in size and robusticity of the pelves and crania, 

at least two individuals are thought to be represented. The dentary, which 

includes the fourth premolar and first molar, is probably from a coyote (Canis 

latrans). Some of the other elements are more similar to domestic dog, 

suggesting that both species are present. 

Six more Canis bones were found in 1989. These include an isolated tooth 

from Room 33, a metatarsal from Unit C, and four elements from Unit E (the 

proximal and distal ends of humeri, a metatarsal, and a phalanx). The distal 

humerus is partially charred. Carnivore gnawing is present on two of the canid 

bones and on a small number of the small mammal bones from Schroeder's kiva. 

This, combined with the abundance of Canis bones in the kiva fill suggests that 

dogs were present at the time this structure was filled. In marked contrast, 

only one definite case of carnivore gnawing was noted in the much larger 1988-

1989 collection, suggesting carnivores were not regularly chewing discarded 
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bones, whether this difference is temporal, or the result of some other factor 

i s unknown. 

Other identified carnivore specimens include four badger bones, two bobcat 

elements, and one unidentified fox. The badger (Taxidea taxus) specimens are 

a mandible from the fill of Kiva 1, and three bones from Unit E: a phalanx, an 

ulna, and a radius. The latter two were found together and were probably 

articulated elements from a single limb. The ulnae show breakage suggestive of 

human manipulation. The two bobcat (Felis rufus) elements are a metatarsal from 

Unit D that has been burned white, and most of the left parietal found in Room 

33, Feature 5. The single fox bone is a tarsal element (a navicular) from 

Unit E. This could be from either Urocyon or Vulpes. the two genera of western 

United States foxes. 

Artiodactvls 

Only six of artiodactyl bones could be identified to genus, but these 

include all three of the common Southwestern artiodactyls: deer, pronghorn, and 

bighorn. Eight other large mammal bones were recognized as being from 

artiodactyls, but could not be identified. 

Two deer bones include a nearly whole axis vertebra (Unit E) that is the 

size of Mule deer (Odocoileus hemionus), and a weathered antler tine (Odocoileus 

sp.) , at least 10 cm in length, found on the floor of Room 34. This antler 

fragment may have been an artifact, but the weathered bone surface has not 

preserved any signs of manufacture or use. Odocoileus hemionus is the only deer 

now living in the Petrified Forest area. 

Single specimens of pronghorn (Antilocapra americana) were identified in 

each of the three samples. A fragmentary lower right molar (ml or m2) was 

recovered from the north trash area; a fragment of a pelvis in the Schroeder 

collection came from Kiva 1; and, in 1989, a portion of a scapula rasp was found 

in Room 33. 

Pronghorn prefer open, nearly level terrain where visibility is good. These 

are attributes that characterize much of the area around the Puerco Ruin. In 

historic times, pronghorn were very abundant in the open terrain of the Little 

Colorado and Puerco River valleys (see Mdllhausen [1858] for an early account 

of the abundance of pronghorn in the lower Puerco River valley). 

A single specimen referred to as bighorn sheep (Ovis canadensis) is a 

portion of a mandible containing three heavily worn cheek teeth indicating an 

older adult individual. This specimen was found in Room 34, Feature 1. The 
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mandible fragment shows surface cracking and exfoliation, the type of weathering 

that results from exposure on the ground surface prior to burial. Although 

Bighorn in the Rocky Mountain region are often thought of as high altitude 

animals, they previously occurred wherever rugged cliffy terrain afforded 

suitable habitat, whether in the mountains or arid lowlands. 

Unidentified artiodactyl specimens include two bones used for artifacts, 

a metapodial shaft made into a slender awl (Room 34), and the dorsal spine of 

a thoracic vertebra that has been modified into an unknown artifact (Room 33). 

Other unidentified artiodactyl elements include two upper cheek tooth fragments 

(Unit E); a portion of the frontal of a young individual (Unit E); a fragment 

of burned calcaneus (Unit E); a rib head and shaft (trash north of ruin); and 

several pieces of a scapula blade that fit together from the lower fill of 

Room 34 (the largest piece is in floor contact). 

Birds 

A total of 22 bird bones are present in the combined collections. Fifteen 

of these have been identified to the genus or species level. A minimum of five 

species have been identified, all of them large- or medium-size birds. A few 

small birds are present, but none has been identified. 

Eagle bones are most abundant, by virtue of the discovery of a cache of 

eight artifacts in Room 17 during the Schroeder excavation. Six of these are 

cut sections of the shafts of at least four radii, two left and two right (see 

artifact discussion, below). The remaining two are cut femur shaft sections, 

probably from a single bone. Without articular ends, it has not been possible 

to assign any to species: all are either of bald eagle (Haliaeetus leucocephalus) 

or, more likely, golden eagle (Aquila chrysaetos). At least two individuals are 

represented. 

The single identified avian element discussed by Schroeder (1961) is a 

humerus apparently found in a slab-lined courtyard pit. According to Schroeder, 

this humerus was identified by Lyndon Hargrave as an eared grebe, (Podiceps 

caspicus. now known as P. nigricollis). I have examined this element and, on 

the basis of comparison with a number of modern specimens, suggest that it be 

reassigned to Podilymbus podiceps, the pied-billed grebe, another common grebe 

in the western United States. Grebes are aquatic birds rarely found away from 

ponds or quiet water. 

The pied-billed grebe (and the eared grebe as well) is a seasonally migrant 

species. Schroeder curiously cites Hargrave as saying the eared grebe is a 
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winter visitor in the area. This is an apparent lapsus. since modern 

observations suggest that the grebes migrate to the interior western United 

States, including northern Arizona, only in the warmer months. Phillips and 

others (1964) indicate that both grebe species are absent from the area north 

of the Mogollon Rim during the winter months. 

Two elements of turkey vulture (Cathartes aura) were found, a complete 

radius (Room 33) and the distal end of an ulna (north trash area). Neither shows 

any evidence of use as an artifact, although the radius (Cat. No. 4474) is nearly 

the same size as the eagle radius artifacts and could potentially have been an 

artifact "blank." This is the longest bone specimen recovered from the site 

(16.5 cm). 

Like the grebes, turkey vultures are a seasonally migrant species. 

According to Phillips and others (1964) , turkey vultures migrate to the area 

north of the Mogollon Rim in late March and return to the south by early October. 

This obviously implies a time of death and deposition in the warm months of the 

year and, if procured by humans, implies site use in the same period. Although 

vultures are not common in prehistoric Southwestern sites, their remains do 

occasionally show up in Puebloan sites in the southern Colorado Plateau. 

One other large bird at the Puerco Ruin is sandhill crane (Grus canadensis), 

represented by a distal humerus found in Unit E. Although now seen only 

infrequently in Arizona, cranes formerly migrated through the state and were 

observed during the summer in northern Arizona (Phillips and others 1964). 

Szuter (1985) found at least five elements of sandhill crane at Homol'ovi II. 

Three quail bones are present in the 1989 collection. Two of these have 

been tentatively referred to Scaled quail (Callipepla squamata) while the third 

is identified only as Callipepla sp. Specimens are from three separate 

proveniences and include a femur (Kiva 3) , a tarsometatarsus (Unit C) , and a 

coracoid (Unit E). 

Reptiles and Amphibians 

Three of the four lizard bones recovered are skull elements from the common 

short-horned lizard, Phrynosoma douglassi (frequently and misleadingly referred 

to as a horned toad). Two of these, a frontal and a jugal, were found together 

in the trash deposit north of the ruin and are almost certainly from a single 

individual. Condition of these two bones indicates that they are from a 

post-occupational intrusion and are unrelated to prehistoric human activities 

at the site. The third element is older in appearance and was found in the upper 
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level of Unit C. Phrynosoma douglassi is the only species of horned lizard now 

occurring at Petrified Forest National Park. The fourth lizard bone is a small 

unidentified tibia that is probably a subrecent intrusion. 

The single turtle specimen from the site is a section of the plastron of 

a large unidentified turtle (or potentially tortoise) that has been ground and 

drilled to create an artifact (see below). This was found in the lower fill of 

Room 33. 

The only amphibian remains in the collections are two elements (a damaged 

ilium and an astragulus-calcaneus) from a small spadefoot toad, either Spea 

bombifrons. S. hammondi. or S. intermontanus. These elements were found together 

in the fill of Kiva 3 and are thought to be from a single recent noncultural 

intrusive individual. 

Bone Artifacts 

A total of 21 bone artifacts, or worked bone fragments, are present in the 

collections, nine in Schroeder's sample, two in the 1988 assemblage, and 10 from 

1989. The artifact assemblage is diverse with several different artifact types 

represented. These include: eight perforated bird bone tubes (whistles); one 

other slender bone tube; a turtle shell pendant; a ground disc; a scapula rasp; 

a worked artiodactyl vertebral spine; three whole awls (one of them incised); 

a needle/awl; and four probable awl shaft fragments. In addition, Jennings 

(1980) reported seven awls of varying sizes and shapes, a spatulate object, and 

a bone "knife" described as large mammal rib with a highly polished edge. 

The majority of artifacts are from room contexts. This is in marked 

contrast to the relative abundances of the faunal assemblage in general, where 

the bulk of the remains came from non room trash deposits, particularly from the 

central plaza. 

Bird bone artifacts 

The majority of artifacts in the Schroeder collection are from the cache 

of eight eagle bone artifacts found in the south end of Room 17. These are all 

bone tubes with cut ends and, in seven of the objects, single perforated holes 

in the middle of the shaft; a hole may have been present in the damaged eighth 

specimen as well (WACC Ace. No. 508; Figure 12.1). Hodge (1920) and Kidder 

(1932) illustrate similar artifacts from Hawikuh and Pecos. Both Hodge and 

Kidder consider these to be whistles, following identification of them by Zuni 
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Figure 12.1. Bone tubes from Room 17 excavated by Vivian in 1958 (WACC Ace. 
No. 508, uncatalogued). 

workmen as bird calls historically used in hunting wild turkey. Hough (1903:322, 

Plate 56) found a similar item at Wallace Tank (Stone Axe) Ruin and noted that 

whistles like this were still used by the Hopi. Six of the objects are very 

slender cylinders, each approximately 9 cm in length, 5 to 6 mm in external 

diameter, and with perforations 3 to 4 mm in diameter. Each of these was made 

from a portion of a radius shaft with at least four eagle radii represented, two 

left and two right. It appears that the articular ends of the radii were removed 

and the shaft cut into two nearly equal sections. The artifacts include two 

distal portions (one left, one right) and four proximal halves (two left, two 

right). 
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The other two perforated eagle bone artifacts are much shorter and broader 

objects (see Figure 17.1). The two are made from segments (one proximal, one 

distal) of the shaft of a left femur of an eagle, probably from a single element. 

Lengths of these two specimens are 29 and 26 mm; maximum diameters, 16 and 14 

mm; and maximum diameters of perforations, 6 mm in both cases. 

Perforating artifacts 

The one other artifact reported by Schroeder (1961) is an awl made from a 

dog/coyote ulna (WACC Ace. No. 508, uncatalogued; Kiva 1 fill). Three intact 

perforating artifacts from the 1989 collection are illustrated in Figure 12.2. 

All of these are well made objects that were found in excellent condition. One 

awl (Cat. No. 4475; Figure 12.2b) from Room 34 has an incised pattern of two X's 

framed by two transverse lines near the butt end. This is a long slender awl 

with a sharp circular point and greatest length of 161 mm. A more slender object 

(Cat. No. 4472; Figure 12.2a) from Room 34 is labeled here as a needle/awl. 

Length of this slightly curved, circular-tipped artifact is 107 mm. The third 

intact awl (from Unit E) is stouter with straight sides, a subcircular point 

Figure 12.2. Intact perforating artifacts recovered during 1989 fieldwork at 
Puerco Ruin. a. needle/awl (Cat. No. 4472); b. incised awl (Cat. No. 4475); 
c. awl (Cat. No. 4478). 
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cross-section, and incised notch in the butt end (Cat. No. 4478; Figure 17.2c). 

Greatest length is 97 nun. 

The two artifacts from the 1988 excavation are both shaft portions of nicely 

made awls. Both show striations from shaping and grinding on nearly all sides 

and have smooth, hard, polished surfaces. Both are also thoroughly burned gray 

and black, maybe intentionally to harden the bone surface. The greatest 

preserved length of each specimen is about 54 mm, thought to be about one-half 

the length of the original complete artifact. Two smaller, less well-made worked 

bone fragments were found in Room 33 and 34, most likely small pieces of awls. 

None of the awl or probable awl specimens could be taxonomically identified. 

The incised specimen is made from an artiodactyl metapodial shaft; others are 

all from unidentified medium-large or large mammal limb bone shafts. 

Miscellaneous artifacts 

The single turtle specimen from the site (Room 33, lower fill) is an intact 

subrectangular object with a hole drilled through the center (Cat. No. 4478; 

Figure 12.3a). This artifact, possibly a pendant, is from a flat section of 

Figure 12.3. Miscellaneous bone artifacts recovered during 1989 fieldwork at 
Puerco Ruin. a. possible pendant (Cat. No. 4478); b. rasp (Cat. No. 4479); 
c. cut vertebra (Cat. No. 4613); d. possible bead (Cat. No. 4477). 
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plastron and measures 56 by 44 mm with the central hole slightly over 6 mm in 

diameter. 

Approximately one-half of another flat-bone artifact with ground edges was 

recovered from Unit E (Cat. No. 4476). However, this disc apparently lacks any 

drilled holes and is made from a section of cranial vault from an unidentified 

medium-large mammal. The diameter is estimated to be 40 mm. 

A fragment of a scapula rasp was found in the mealing bin fill in Room 33 

(Cat. No. 4479; Figure 12.3b). This artifact is made from the right scapula of 

a large pronghorn (Antilocapra americana) that had at least 14 short notches 

incised across the low ridge near the posterior margin of the scapula. Notches 

are 1 to 3 mm deep. Dimensions of the preserved fragment of the artifact are 

118 by 44 mm. Artifacts such as this occur throughout the Southwest, including 

many examples from late prehistoric sites (for example, Casas Grandes, Gran 

Quivira, Hawikuh, and Pecos). Hough (1903:Plate 56) illustrates a similar object 

from nearby Wallace Tank Ruin. 

One small tubular bone with cut and ground ends was made from a small mammal 

limb shaft. This specimen, 17 mm long and 5 to 6 mm in diameter, was found in 

Unit E. A final odd piece of worked bone (Room 33, floor fill) is the thin flat 

dorsal spine of an artiodactyl thoracic vertebra that has been cut away from the 

rest of the vertebra near where it joins the neural arch. No other marks from 

manufacture or use are in evidence and function is unknown (Cat. No. 4613; 

Figure 12.3c). One possibility, not supported by any physical evidence, is that 

it was the scraping device that went with the rasp found in the same room. 

Bone Condition and Other Modifications 

Burned bone 

Table 12.6 gives frequencies of burned specimens of different taxa in each 

major provenence. Overall, 176 specimens, or 18 percent of the total, in the 

1988-89 assemblage show discoloration from burning. Over one-half of these (55 

percent) are calcined white, while 30 percent are black from charring. Fewer 

specimens are discolored brown (9 percent) or gray (5 percent). The percentage 

is variable in different proveniences, characteristically higher in nonstructure 

trash deposits in the plaza and the trash deposit north of the pueblo than within 

rooms. The highest relative frequency of charring (five of six bones) is in the 

small sample from the trash deposit below Room 32. 
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Table 12.6. Frequencies of burned specimens in major excavation units, Puerco Ruin, 1988 and 1989. All proveniences are 
from 1989 except the North trash area. Only taxa with at least one burned element are listed individually. 

Taxon 

Rabbits 
Sylvilaqus cf. audubonii 
Lepus californicus 

Rodents 
Cynomys qunnisoni 
Sciurid cf. Cynomys 
Thomomys bottae 
Neotoma sp. 
Other rodents 

Carnivores 
Cam's sp. 
Felis rufus 
Other carnivores 

Artiodactyls 
Identified artiodactyls 
Indet. Artiodactyl 

Non-mammals 
Identified & unident. 

Unidentified Mammals 
Rodent-size 
Small mammal 
Medium-large mammal 
Large mammal 

Totals No. Burned Spec. 
Total No. Spec. 
Percent Burned 

Room 
32 

-
-

-
-
• 
-
-

-
-
-

-
-

-

-
-
-
1 

1 
14 
7.1 

sub-
Room 
32 

1 
-

-
-
-
1 
-

-
-
-

-
-

-

1 
2 
-
-

5 
6 

83.3 

Room 
33 

• 
-

-
-
-
-
-

-
-
-

-
-

-

-
-
1 
1 

2 
40 
5 

Room 
34 

-
-

-
-
-
-
-

-
-
-

-
-

-

-
-
-
• 

. 
19 
0 

Kiva 
3 

-
-

-
2 
-
-
-

-
-
-

-
-

-

5 
8 
-
-

15 
75 
20 

B 

1 
-

-
-
-
-
-

-
-
-

-
-

-

-
1 
-
-

2 
37 
5.4 

C 

5 
-

-
1 
-
-
-

-
-
-

-
-

-

1 
6 
1 
-

14 
65 

21.5 

Excavat 
D 

1 
2 

-
-
-
-
-

-
1 
-

-
-

-

-
5 
2 
-

11 
46 

23.9 

ion Units 
E F 

24 
14 

1 
-
1 
-
-

1 
-
-

-
1 

-

-
57 3 
2 
-

100 4 
469 81 
21.3 4.9 

G 

-
-

-
-
-
-
-

-
-
-

-
-

-

-
2 
-
-

2 
6 

33.3 

1988 
North 
Trash 

2 
1 

-
1 
-
-
-

-
-
-

-
-

-

1 
12 
-
3 

20 
96 

20.8 

TOTALS 
No. 
Burned 

34 
17 

1 
4 
1 
1 
-

1 
1 
-

-
1 

-

8 
96 
6 
5 

176 
954 
18.4 

No. 
Spec. 

264 
88 

34 
53 
3 
6 
4 

6 
2 
4 

5 
8 

18 

29 
372 
39 
17 

954 

Pet. 
Burned 

12.9 
19.3 

2.9 
7.5 

33.3 
16.7 

0 

16.7 
50 
0 

0 
12.5 

0 

27.6 
25.8 
15.4 
29.4 

18.4 

The percentage of charring is notably uniform in larger excavation unit 

samples. For example, in the six largest unit assemblages (units C, D, E, F, 

the trash north of the ruin, and Kiva 3 fill), five have percentages of burning 

ranging only from 20 to 24 percent (see Table 12.6). The exception is Unit F, 

where only 5 percent of the bones were burned. 

Taxonomically, the frequency of charring, at least in the mammals, is also 

surprisingly uniform (no nonmammal specimens showed any sign of burning). The 

frequency of burned specimens is nearly the same in rodents, small mammals, and 

large mammals (see Table 12.6). This contrasts with the more characteristic 

situation in Southwestern sites where frequency of burning characteristically 

shows a positive correlation with body size, with fragments of bone from 

artiodactyl-size animals more often burned than those of rabbits and especially 

rodents (for example, Gillespie 1989). 

Small rodent bones (both identified and unidentified) in the Puerco 

collection actually show a higher percentage of burning than do cottontails, jack 

rabbits, or prairie dogs. This high percentage is a good indication that the 

majority of the rodent specimens recovered from the site are food remains rather 
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than noncultural intrusions. Rodents no doubt were a regular part of the 

prehistoric diet. 

Rodent elements that were charred include a cranial fragment, a cervical 

vertebra, a mandible, a tibia, and a phalanx (other burned rodent-size bones 

are unidentifiable limb bone shafts). The dominant small mammal taxa all show 

evidence of a pattern of differential skeletal-part burning (Table 12.7). In 

each taxon, bones from body part extremities, particularly foot bones, show more 

frequent burning than more proximal elements. In each case, the highest 

proportion of burning is in foot bones, and lowest in cranial and axial parts. 

Szuter (for example, 1985) has recognized this pattern in small mammal 

assemblages (especially rodents) at other Southwestern sites, including nearby 

Homol'ovi II. Szuter suggests this is indicative of roasting animals over an 

open fire, whereby more exposed skeletal extremities are more likely to char and 

fall into the fire. Alternatively, these elements could have been discarded into 

fires after food consumption had taken place. 

Few large mammal bones are burned, among these are three of the four 

probable awl fragments. This suggests that these bone tools may have been 

intentionally heat-treated during manufacture. 

Other modifications 

No marks attributable to skinning or butchering activities were observed. 

Only a few instances of gnawing by carnivores or rodents are in evidence. Other 

than one deer vertebra in Unit E, all definite signs of carnivore gnawing are 

in Schroeder's collection from Kiva 1 where canid remains are particularly 

abundant. 

Condition of bone surfaces was found to be highly variable, with degree of 

weathering ranging from slight to extreme. Few specimens show cracking and 

exfoliation indicative of weathering from prolonged surface exposure prior to 

burial. Curiously, almost all of these are from rooms proveniences. 

The small collections from the rooms also show high proportions of damage 

from rootlets, indicating bones were buried at shallow depths and that relatively 

dense grass was growing in the rooms. This suggests that soil conditions were 

probably unfavorable for bone preservation, a potential reason for the relative 

scarcity of bones in the room fills. This also may help explain the discrepancy 

between abundances of macrobotanical and faunal remains. While relatively moist 

edaphic conditions promoting rootlet activity are destructive to unburned bones, 

charred plant remains, such as the abundant cultigens in room fills, are 
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Table 12.7. Frequencies of burning for different skeletal elements of identified small mammals and 
unidentified rodents. Abbreviations are: N = Number of specimens; NB = Number burned; Pet. = 
Percent burned. 

Element 

Cranium 

Vertebra 

Rib 

Scapula 

Humerus 

Ulna 

Radius 

Pelvis 

Femur 

Tibia 

Calcaneus 

Metapodium 

Phalanx 

S 

N 

40 

22 

27 

10 

16 

16 

19 

21 

22 

22 

9 

20 

18 

ylvi 

NB 

1 

2 

0 

2 

1 

2 

5 

4 

2 

5 

2 

3 

5 

laqus 

Pet. 

2 

9 

-

20 

6 

12 

26 

19 

9 

23 

22 

15 

28 

N 

8 

11 

16 

2 

1 

3 

5 

6 

6 

7 

4 

11 

8 

Lepus 

NB 

0 

0 

0 

0 

1 

3 

1 

1 

0 

2 

2 

4 

3 

Pet. 

-

-

-

-

100 

100 

20 

17 

-

29 

50 

36 

38 

Cynomys 
cf. Cyni 

N 

12 

3 

4 

3 

8 

5 

4 

10 

12 

7 

1 

10 

5 

NB 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

1 

2 

and 
omys 

Pet. 

-

-

-

33 

-

-

-

-

-

14 

-

10 

40 

relatively unaffected by rootlet growth. 

Weathering is least prominent in the plaza assemblages, especially in 

Unit E, which yielded the greatest number of faunal remains. Favorable 

depositional and postdepositional conditions may be important reasons for the 

large abundances of bones found here. Many of the more strongly weathered 

specimens, particularly in the north trash deposit, show pitting and bone surface 

corrosion thought to reflect subsurface deterioration. 

Bone fusion and seasonality 

Each of the three major small mammals shows significant numbers of juvenile 

and subadult specimens. Juvenile remains are defined as elements which are 

unfused, have low density, highly porous bone structure, and are less than 

approximately 80 percent of adult size. Subadults are nearly full-size 

individuals with incomplete fusion of some limb bone epiphyses (timing of fusion 

in different articular ends varies). 
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Table 12.8 shows ep iphysea l fus ion da ta for c o t t o n t a i l s , j a c k r a b b i t s , and 

p r a i r i e dogs for each major limb element . In t h i s t a b l e , fus ion obse rva t ions 

for each spec i e s a re s epa ra t ed between the no r th t r a s h a rea excavated in 1988 

and the remains from w i t h i n the pueblo rooms and enclosed p l a z a . This shows t h a t 

the pe rcen tages of elements from young c o t t o n t a i l s and p r a i r i e dogs a re h igher 

in the ext ramural d e p o s i t s . 

In a d d i t i o n to the limb bone ep iphys i s obse rva t ions shown in Table 12 .8 , 

age of Cynomys c r a n i a l remains a l so conform to t h i s p a t t e r n . Mandible fragments 

and lower d e n t i t i o n of only t h r e e i n d i v i d u a l p r a i r i e dogs were recovered in 1988 

and 1989. Two of these a re j u v e n i l e i n d i v i d u a l s ; both of them from the nor th 

t r a s h a r e a . A l t o g e t h e r , more than one-ha l f of the j u v e n i l e elements from the 

s i t e a re from the r e l a t i v e l y small 1988 c o l l e c t i o n . 

In the h igh ly seasona l Colorado P la t eau environment, r ep roduc t ion of 

lagomorphs and p r a i r i e dogs i s a l so h igh ly s ea sona l . J u v e n i l e specimens are 

expec tab le only in the warmer months. Their abundance in the nor th t r a s h area 

impl ies d e p o s i t i o n of t r a s h a t t h a t l o c a t i o n dur ing the summer. This may in tu rn 

be i n d i c a t i v e a s h i f t in the locus of a c t i v i t i e s toward outdoor a reas dur ing the 

summer months. 

Table 12.8. Epihyseal fusion data for major limb elements of the three common small mammals at Puerco Ruin. Si te 
col lect ions are separated in to two spat ia l un i t s , the extramural north trash area excavated in 1988, and the pueblo 
proveniences, a l l of the remains from rooms and the enclosed plaza col lected in 1989 and by Schroeder. 
Abbreviations: JUV = juven i le ; UF = unfused; F = f u l l y fused. 

Element 

Proximal Humerus 

Distal Humerus 

Proximal Ulna 

Distal Ulna 

Proximal Radius 

Distal Radius 

Pelvis 

Proximal Femur 

Distal Femur 

Proximal Tibia 

Distal Tibia 

Distal Metapodium 

Combined Totals 

Percent Fused 

Sylvi 

exterior 
JUV UF F 

-

1 

1 

1 

1 

1 

-

1 

-

-

1 

. 

7 

-

-

1 

-

-

-

-

1 

-

-

-

. 

2 

1 

2 

-

-

-

-

-

-

-

-

-

-

3 

25 

laqus 

interior 
JUV UF F 

1 

1 

1 

-

1 

1 

-

-

-

-

1 

-

6 

1 

-

3 

2 

1 

3 

A 

3 

3 

2 

-

1 

23 

3 

7 

4 

2 

8 

4 

10 

6 

6 

3 

4 

6 

63 

68 

Lepus 

exterior 
JUV UF F 

-

-

-

-

-

-

1 

-

-

-

. 

- - 1 

100 

interior 
JUV UF F 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2 

1 

1 

-

-

-

1 

5 

1 

2 

-

3 

1 

2 

2 

1 

2 

1 

6 

21 

81 

Cynomys and 
cf. Cynomys 

exterior interior 
JUV UF F JUV UF F 

-

-

-

-

-

-

-

2 

2 

1 

1 

. 

6 

-

-

1 

-

-

1 

1 

-

1 

-

-

-

4 

1 

5 

-

-

-

-

1 

1 

1 

-

-

1 

11 

52 

-

-

-

-

1 

-

-

-

-

-

-

-

1 

- 2 

- 3 

1 1 

1 1 

-

1 1 

1 1 

2 

2 

1 

2 

- 3 

6 17 

71 
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Discussion 

The Puerco Ruin faunal assemblage is numerically dominated by the remains 

of three small mammals: prairie dogs, jack rabbits, and especially, cottontails. 

Overall, cottontails are must abundant, with jack rabbits and prairie dogs nearly 

equal. The relative abundances of these are comparable to large collections from 

other prehistoric and protohistoric sites in the region (for example, Olsen 1978; 

Czaplicki 1981; Szuter 1985). 

Artiodactyl remains are notably scarce. If the collected samples are 

representative of site-wide deposition, this suggests limited consumption of 

large game animals at the site. Large game may instead have been procured and 

processed in camps located away from this central habitation site. 

Other animal taxa are relatively diverse but represented by only small 

numbers of specimens. Remains of smaller rodents are less abundant than prairie 

dogs or the lagomorphs, but appear to have been regularly utilized for food. 

In a deviation from the usual situation in Southwestern archeological sites, 

carnivore remains are more abundant than those of artiodactyls. Although 

dominated by large canids (dogs and probably coyotes), at least four taxa are 

represented. 

Nonmammal remains include a number of large and medium bird species 

including eagle, turkey vulture, sandhill crane, pied-billed grebe, and scaled 

quail. Notably absent is any evidence of domestic turkeys, a species often 

abundant in many contemporaneous late Anasazi habitations. Turkeys are present 

at both Homol'ovi II (Szuter 1985) and Homol'ovi III (Senior and Pierce 1989). 

Reptile and amphibian remains are scarce and include mainly postoccupational 

intrusives. 

The Puerco Ruin faunal assemblage shows a few notable indications of spatial 

heterogeneity, particularly in the distribution of the predominant small mammal 

taxa. Prairie dogs remains are concentrated in the northern part of the site, 

particularly in the north trash deposit tested in 1988. Here, remains referred 

to Cynomys outnumber all other identified remains. Only in rare instances do 

prairie dogs outnumber the lagomorphs in site collections in the region. One 

exception is AZ Q:7:27 (ASM), a small pueblo II site near St. Johns, Arizona 

(Czaplicki 1981). 

Abundances of prairie dog remains tend to be negatively correlated with 

abundances of the two rabbit genera, which, in contrast, appear to covary 

closely. This pattern may be indicative of different procurement of these small 
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game animals. Prairie dogs tend to live in spatially discrete colonies, so that 

hunters may have procured them in separate trips focussing on these colonies. 

On the other hand, variability in the relative abundance of prairie dogs 

may be largely a function of seasonality. Both Bayham (1980) and Czaplicki 

(1981) have discussed the seasonal implications of prairie dog abundances for 

nearby sites in the Little Colorado Basin. The basic premise is that, unlike 

the lagomorph species and most other potential game species, prairie dogs 

hibernate or are largely dormant in the winter months and thus relatively 

unavailable for human procurement. Accordingly, high frequencies of Cynomys 

are thought to indicate summer utilization, and low frequencies, winter. 

Accordingly, the abundance of prairie dog remains in the extramural north trash 

deposit could indicate summertime utilization of this part of the site, while 

the assemblage from within the pueblo includes a greater contribution of animal 

remains discarded in cooler seasons. 

Two points can be mentioned which may diminish the applicability of this 

simple scenario. First, as discussed by Hoffmeister (1986), it is not clear 

whether prairie dogs in northeastern Arizona actually hibernate as they do 

farther north. Both here and in northwestern New Mexico, observations show that 

prairie dogs may not hibernate; they are much less active in the winter and spend 

most of their time in burrows, but still make occasional appearances on warm days 

in nearly all months. Second, in historic times, the Navajo have been known to 

hunt prairie dogs not only when they active on the surface, but also by digging 

up their burrows and diverting water into them (Bailey 1931) , activities that 

could be performed in winter as well as summer. Prairie dogs may indeed be more 

accessible in the warmer months, but it is possible, and may be even lucrative, 

to go after them when they are fattest and most lethargic. 

Despite these caveats, there is good independent evidence for seasonality 

being a factor in the spatial pattern of abundances. Information on age and 

fusion of long bone epiphyses indicates that there are greater proportions of 

juvenile and subadult animals in the extramural trash deposit, not only in the 

sample of prairie dogs, but in cottontails as well. The abundance of juvenile 

remains of these two taxa strongly suggests deposition in the warmer part of 

the year. Both species include young specimens that cannot be more than one or 

two months old. Given restricted breeding seasons for both taxa on the Colorado 

Plateau (the season is more restricted for prairie dogs than for cottontails), 

these individuals must have died in the summer or early fall months. 
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Another indication of seasonality of human occupation is the presence of 

migratory birds. Three of the five identified bird species are present in the 

southern Colorado Plateau only in the warmer part of the year. These include 

two water birds (pied-billed grebe and sandhill crane) and the turkey vulture, 

the only bird found in the north trash area. All three are present in the main 

part of the pueblo. 

The combination of these attributes (numerical predominance of prairie dog 

remains, relative abundance of juvenile and subadult individuals, and presence 

of seasonally migratory birds) strongly suggests the north trash assemblage 

accumulated predominantly in the warmer half of the year. Assuming human 

procurement is responsible for the majority of the collected remains, the 

implication is that the trash deposit accumulated during summer occupancy. For 

the site as a whole, the utilization of predominantly small mammals during the 

warm season conforms with what one would expect with a resident agricultural 

community. 

The faunal assemblage from the north trash area also contains a suggestion 

of diachronic patterning in small mammal utilization. Even though the sample 

size here is small, the majority of the identified specimens come from the 

eastern portion of the tested trash deposits. In this area, all of the recovered 

prairie dog and jack rabbit bones are from the lower part of Stratum 6 (Level 3) . 

In contrast, cottontail remains are more abundant in the upper portion of Stratum 

6 (Level 2) . Bearing in mind that sample size is limited, this suggests a 

diachronic change in utilization of small mammals. This could relate to the 

seasonality of deposition, or reflect changes in the local abundance of different 

small mammal taxa. 
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Chapter 13 

FLORAL REMAINS 

Marcia L. Donaldson and Charles H. Miksicek 

Plant remains recovered from archeological contexts supply important 

information about past subsistence patterns as well as environmental settings. 

Analysis was undertaken in order to identify the floral resources exploited 

during the prehistoric occupation and to define the differential distribution 

of the remains in the excavated portions of the site. While floral specimens 

recovered are indicative of exploitation patterns, they also reflect vegetative 

communities that existed in the community area during occupation. The 

identification of such communities was another goal of the botanical analysis. 

Eight flotation and 26 macrobotanical samples were recovered during the 1988 

fieldwork. During the 1989 fieldwork, plant remains were recovered from 12 

flotation samples and 77 macrobotanical samples. These contained various 

combinations of charcoal, maize, beans, squash, and other large plant 

macrofossils. The plant remains were recovered from an array of archeological 

contexts that appear to represent both primary and secondary deposition, and in 

situ remains resulting from burning of rooms. Miksicek analyzed the floral 

remains collected in 1988 from the extramural proveniences north of the pueblo. 

Donaldson analyzed the specimens collected from inside the pueblo during 1989 

and those in the WACC collections recovered in 1958 from Room 17 (Schroeder 

1961). The results of these analyses, initially prepared as separate reports, 

have been combined in this chapter. 

Methods 

Vegetal remains were recovered by two different methods: dry-screening 

during excavation and the collection of flotation samples. Dry-screening, 

primarily through 3-mm (1/8 inch) mesh, provided the bulk of the macrobotanical 

specimens. During excavation charred materials were picked out of the screen 

when encountered. In proveniences that contained abundant charred floral 

specimens, particularly the charcoal-laden proveniences in Rooms 33 and 34, only 

the more substantial pieces were selected. Flotation of soil samples of known 

volume from a variety of proveniences allowed the recovery of smaller seeds and 

plant parts, and provided an indication of abundance. 
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During analysis, material separated by flotation was passed through 

graduated screens, this pre-screening removes many modern rootlets and reduces 

the sample to similar-sized particles, increasing the speed and accuracy of 

analysis. The matrix was then inspected with a 10-30X binocular microscope, and 

seeds and diagnostic plant parts picked out for identification. Identifications 

were made using modern comparative collections. Most identifications are to the 

genus level, with species indicated in limited cases. With very large samples, 

only a portion (for example, 25 or 50 percent) of the sample was analyzed. In 

these cases, the summarizing table provides an estimate of frequencies for the 

sample as a whole, and not just the sampled portion. One sample contained 

thousands of tiny Chenopodium seeds. Because of the extreme abundance, these 

were not individually sorted and enumerated. 

Macrobotanical specimens were first divided into separate taxa before being 

counted and measured. All relatively complete maize cob fragments in the 1988-

1989 samples were measured, while a sample of 40 was taken from the abundant Room 

17 remains collected in 1958. Maize cob data includes row number, cob diameter, 

and cupule dimensions (following Nickerson 1953 and Hall 1975) . At least thirty 

complete and undistorted kernels were selected from each sample collected during 

the 1988 fieldwork and measured according to the methodology described in 

Miksicek (1979) and Pearsall (1980). Bean cotyledons and squash seeds were also 

measured in order to be able to separate any distinct cultivars that were present 

in the collection. All complete beans and squash seeds were measured except in 

large samples, in which case 10 specimens were randomly selected for metrical 

analysis. A sample of 40 whole beans was examined from Room 17. Length, width, 

and thickness measurements were recorded for these seeds. 

All macrobotanical charcoal samples collected during the 1988 fieldwork and 

a random selection of at least 30 charcoal fragments from each flotation sample 

from the 1988 fieldwork were analyzed. From the 1989 collection, 30 

macrobotanical samples with adequate charcoal content were selected from the 

total of 77 collected. Selected samples provide coverage of all excavated 

proveniences without giving too much provenience redundancy. From the 1989 

samples 20 pieces of charcoal were selected; different sizes are represented so 

as to minimize size bias in taxa. Each specimen was then snapped transversely 

to provide a clean fracture for identification, and observed under 7X or 30X 

magnification. Identifications were made to the genus level using a modern 

comparative collection of wood charcoal. 
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The p l a n t taxa i d e n t i f i e d from the Puerco Ruin a re l i s t e d in Table 1 3 . 1 . 

Macrobotanical i d e n t i f i c a t i o n s a re p re sen ted in Table 13 .2 , charcoal 

i d e n t i f i c a t i o n s in Table 13.3 and the r e s u l t s of the f l o t a t i o n a n a l y s i s are 

included in Table 13 .4 . 

Table 1 3 . 1 . Plant taxa recovered from Puerco Ruin 

S c i e n t i f i c Name 

Amaranthus s p . 

Amorpha sp . 

A r t e m i s i a s p . 

A t r i p l e x s p . 

Cercocarpus sp . 

Chenopodium sp . 

Chrysothamnus sp . 

Cleome s e r r u l a t a 

Cowania mexicana 

Cucu rb i t a pepo 

Cucu rb i t a m ix ta 

Cycloloma a t r i p l i c i f o l i u m 

Dalea sp . 

Descurainia cf. pinnata 

Ephedra sp. 

Forestiera neomexicana 

Gutierrezia sp. 

Juniperus sp. 

Opuntia sp. 

Oryzopsis hymenoides 

Phaseolus acutifolius 

Phaseolus vulgaris 

Phaseolus lunatus 

P inus eduIi s 

Populus fremonti i 

Portulaca oleracea 

Rhus trilobata 

Rosaceae 

Salix sp. 

Sarcobatus vermiculatus 

Sporobolus sp. 

Yucca baccata 

Yucca sp. 

Zea mays 

Common Name 

Amaranth, pigweed 

False indigo 

Sagebrush 

Saltbush 

Mountain mahogany 

Goosefoot, pigweed 

Rabbitbrush 

Beeweed 

CI iffrose 

Pumpkin, summer squash 

Cushaw 

Winged pigweed 

Indigobush 

Tansy mustard 

Mormon tea 

New Mexico olive, adelia 

Snakeweed 

Juniper 

Prickly pear 

Indian ricegrass 

Tepary bean 

Common bean 

Lima bean 

Pinyon pine 

Fremont cottonwood 

Common purslane 

Skunkbush 

Rose family 

Willow 

Greasewood 

Drop-seed 

Banana yucca 

Yucca 

Maize 

Occurrence 

seed 

charcoal? 

charcoal 

charcoal 

charcoal? 

seed* 

charcoal 

seed* 

charcoal? 

seed* 

seed 

seed 

charcoal? 

seed* 

charcoal 

charcoal 

charcoal 

charcoal 

seed, fruit 

seed 

seed? 

seed, pod 

seed 

charcoal 

charcoal 

seed* 

charcoal 

charcoal 

charcoal 

charcoal 

seed 

seed 

seed, fibers 

kernel, cob, shank 

* includes unburned specimens 

? tentative identification 
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Table 13.2. Macrobotanical remains from Puerco Ruin. 

234 

Zea mays Cucurbita Phaseolus vulgaris P. 
Provenience Kernel cob/fg pepo mixta sp. small med large lunat Opuntia Yucca Total 

Room 31 '. 
Unit a, L 1 6 . . . j 7 
Unit a, L 2 86 - - - - - 4 7 - - - 97 
Unit a, L 3 16 . . . . 6 . . . . 22 
Unit b, L 1 - - - - - - 1 - - - - 1 
Unit b, L 2 40 2 . . . - 12 14 - - - 68 
Unit c, 1 2 181 - . . . . 7 4 . . . 192 
Unit c, Fea 3 - 1 - - - - - - - - - 1 

Total 329 3 . . . - 31 25 - - - 388 

Room 32 
Unit a, L 2 26 - - - - - 1 - - - - 27 
Unit a, L 3 900 16 - - - 5 14 9 - - - 944 
Unit b, L 2 6 - - - - - - - - - - 6 
Unit b, F 1 1 6 - - - - - 1 - - - 8 
Unit c, L 2 40 - . . . . . . . . . 40 
Unit c, L 3 534 - 3 1 1 1 1 2 - - - 543 
Unit c, Fea 5 25 - - - - 1 1 - - - - 27 
Unit c, L 4 313 5 - 1 1 1 1 322 

Total 1845 27 3 2 2 8 18 12 - - - 1917 

Room 33 
Unit a, L 2 149 - 6 20 27 5 27 5 4 4 247 
Unit a, L 3 81 - 2 4 4 3 9 1 3 1 108 
Unit b, L 2 79 1 8 13 20 2 9 - 2 - - 134 
Unit b, Fea 4 - 5 - - - - - - - - - 5 
Unit c, L 2 83 - 8 19 16 3 17 1 2 - 1 150 
Unit c, L 3 94 1 6 9 16 1 11 1 2 - - 141 
Unit d, Rm Fill 67 1 9 11 26 2 14 3 2 - - 135 
Unit d. Floor 6 - 1 1 3 1 12 
Unit e, Rm Fill 60 3 9 13 59* 1 2 3 2 2 - 154 
Unit e, Floor 4 1 2 3 - - 1 11 
Unit e, Fea 3 5 1 - 1 1 - 1 - - - - 9 
Unit e, Fea 5 1 - - - - - - - - - - 1 
Unit e, Floor 19 2 1 . . . . . . 22 

Total 629 13 70 96 173 17 92 14 17 7 1 1121** 

Room 34 
Unit b, L 3 3 - - - - 4 14 15 - - - 36 
Unit c, L 2 2 1 - - - - - - - - - 3 
Unit c, 1 3 4 . . . . 3 1 . . . 3 
Unit c, L 4 5 - - - - - 3 1 - - - 9 
Unit c, Fea 1 12 - 2 - 2 179 253 52 6 506 
Unit e, L 3 1 - - - - - - - - - - 1 
Unit e, L 4 105 2 . . . . . . . . . l 07 
Unit g, L 2 - - - - - - 1 - - - - 1 

Total 132 3 2 - 2 183 274 69 6 671** 

Kiva 3 
Unit a, L 6 41 1 . . . . 3 . 2 - - 47 
Unit b, L 8 - - - - - - 2 - - - - 2 
Unit b, L 9 22 - - 1 - - - - - - 1 24 
Unit b, L 10 86 - - - - - - 1 4 - - 91 
Unit b, L 11 185 1 . . . 8 13 3 10 - - 220 
Unit b, L 12 77 1 - - - 4 12 - - - - 94 

Total 411 3 - 1 - 12 30 4 16 - 1 477 



Table 13.2. Macrobotanical remains from Puerco Ruin. 

234 

Zea mays Cucurbita Phaseolus vulgaris P. 
Provenience Kernel cob/fg pepo mixta sp. small med large lunat Opuntia Yucca Total 

Room 31 
Unit a, L 1 6 - - - - - 1 - - - - 7 
Unit a, L 2 86 - - - - - 4 7 - - - 97 
Unit a, L 3 16 - . . . . 0 . . . . 22 
Unit b, L 1 - - - - - - 1 - - - - 1 
Unit b, L 2 40 2 - - - - 12 14 - - - 68 
Unit c, L 2 181 . . . . 7 4 . . . ly2 

Unit c, Fea 3 - 1 . . . . . . . . . •) 
Total 329 3 . . . . 31 25 - - - 388 

Room 32 
Unit a, L 2 26 - - - - - 1 - - - - 27 
Unit a, L 3 900 16 - - - 5 14 9 - - - 944 
Unit b, L 2 6 - - - - - - - - - - 6 
Unit b, F 1 1 6 - - - - - 1 - - - 8 
Unit c, L 2 40 - - - - - - - - - - 40 
Unit c, L 3 534 - 3 1 1 1 1 2 - - - 543 
Unit c, Fea 5 25 - - - - 1 1 - - - - 27 
Unit c, L 4 313 5 - 1 1 1 1 - - - - 322 
Total 1845 27 3 2 2 8 18 12 - - - 1917 

Room 33 
Unit a, L 2 149 - 6 20 27 5 27 5 4 4 - 247 
Unit a, L 3 81 - 2 4 4 3 9 1 3 1 - 108 
Unit b, L 2 79 1 8 13 20 2 9 - 2 - - 134 
Unit b, Fea 4 - 5 - - - - - - - - - 5 
Unit c, L 2 83 - 8 19 16 3 17 1 2 - 1 150 
Unit c, L 3 94 1 6 9 16 1 11 1 2 - - 141 
Unit d, Rm Fill 67 1 9 11 26 2 14 3 2 - - 135 
Unit d, Floor 6 - 1 1 3 1 12 
Unit e, Rm Fill 60 3 9 13 59* 1 2 3 2 2 - 154 
Unit e, Floor 4 1 23- 1 11 
Unit e, Fea 3 5 1 - 1 1 - 1 - - - - 9 
Unit e, Fea 5 1 - - - - - - - - - - 1 
Unit e, Floor 19 2 1 . . . . . . 22 

Total 629 13 70 96 173 17 92 14 17 7 1 1121** 

Room 34 
Unit b, L 3 3 - - - - 4 14 15 - - - 36 
Unit c, L 2 2 1 - - - - - - - - - 3 
Unit c, L 3 4 . . . . 3 1 . . . 8 

Unit c, L 4 5 - . . . 3 1 9 
Unit c, Fea 1 12 - 2 - 2 179 253 52 6 506 
Unit e, L 3 1 - . . . . . . . . . ^ 
Unit e, L 4 105 2 . . . . . . . . . 107 
Unit g, L 2 - - - - - - 1 - - - - 1 
Total 132 3 2 - 2 183 274 69 6 671** 

Kiva 3 
Unit a, L 6 41 1 - - - - 3 - 2 - - 47 
Unit b, L 8 - - - - - - 2 - - - - 2 
Unit b, L 9 22 - - 1 - - - - - - 1 24 
Unit b, L 10 86 - - - - - - 1 4 - - 91 
Unit b, L 11 185 1 - - - 8 13 3 10 - - 220 
Unit b, L 12 77 1 . . . 4 l2 . . . . 94 
Total 411 3 - 1 - 12 30 4 16 - 1 477 



Table 13.2. Macro-botanical remains from Puerco Ruin (continued). 

* Cucurbita sp. includes 3 pieces of charred rind. 

** only a sample was saved from Rooms 33 and 34 during excavation (see text). 
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Zea mays Cucurbita Phaseolus vulgaris P. I 
Provenience Kernel cob/fg pepo mixta sp. small med large lunat| Opuntia Yucca Total 

Plaza 
Unit B, L 1 103 - - 1 - 1 105 
Unit B, L 2 3 - • - - - - - - - - 3 
Unit B, 1 3 5 - . . . . . . . . . 5 
Unit B, L 4 4 - - - - - - - - - - 4 
Unit B, L 5 2 - - - - - - - - - - 2 
Unit C, L 1 1 - - - - - - - - - - 1 
Unit E, L 5 - 1 - - - - - - - - - 1 
Unit F, L 4 4 - - - - - - - - - - 4 
Unit G, L 2 2 - - - - - - - - - - 2 
Total 124 1 - 1 - 1 127 

Exterior 
Unit A, L 1 3 - . . . . . . . . . 3 
Unit A, L 2 5 2 - - - - - - - - - 7 
N161/E221, L 2 3 1 . . . . . . 1 . l3 1 7 

N162/E226, L 2 2 - . . . . . . . . • ) 3 
N164/E226, L 1 1888 8 . . . 1 8 l903 
N165/E226, L 1 431 - . . . . . . 8 - - 441 
N165/E226, L 2 2 - . . . . . . . . . 2 

N165/E226, L 2 6390 18 - 8 - 7 25 - 135 - - 6583 
N165/E227, L 2 16 . . . . . . . . . 16 

N165/E227, L 3 140 2 1 - - - 2 - 1 - - 146 
N165/E227, L 4 2 - . . . . . . . . . 2 

N165/E228, L 2 43 5 . . . . . . . . . 4 8 

N166/E226, L 2 9 - . . . . . . . . . 9 
N167/E225, L3 6 - . . . . . . . . . 6 

Total 8940 36 1 8 - 7 27 1 151 - 14 9186 

Site Total 12981 99 76 108 177 232 456 109 190 7 16 14443 



Table 13.3. Puerco Ruin flotation data (excluding charcoal). 

Taxa 

Zea mays 
Kernels 
cob fragments 
cob shank 

Phaseolus vulgaris 
Phaseolus lunatus 
Phaseolus sp. 

Cucurbita mixta 
Cucurbita pepo 
Cucurbita sp. 

Amaranthus 
Chenopodium sp. 
Cycloloma 
Cleome serrulata 
Dcscurainia sp. 
Opuntia sp. 
Oryzopsis 
Portulaca 
Sporobolus sp. 
Yucca baccata 

Grass stems 
Unknown 

Total 

Sample Volume 
(liters) 

Room 
Unit c 
SU Cr 
Floor 

25 
3 
-

. 
-
-

. 
-
-

. 
582 
-
-
-
-
1 
-
-
-

• 
1 

612 

1 

31 
Unit b 
Fea 3 
Fill 

21 
7 
1 

. 
-
-

-
• 
-

• 
16 
-
4 
1 
1 
-
-
-
-

-
• 

51 

1 

Room 
Unit e 
subfloor 

256 
42 
-

. 
-
2 

1 
1 
-

• 
29 
-
-
-
-
1 
3 
-
-

-
• 

335 

1 

32 
Unit e 
Lev 3 
Fea 5 

5 
9 
-

. 
-
2 

. 
-
-

. 
-
-
-
-
-
-
-
-
-

• 
• 

16 

4.2 

Unit a 
Lev 3 

20 
1 
-

. 
-
3 

2 
2 
-

. 
7 
-
-
-
-
-
1 
-
-

• 
• 

36 

1 

Room 33 
Unit d 
Lev 2 

7 
-
-

. 
-
2 

-
-
-

-
(1000s) 

-
-
-
-
-
-
-
-

-
• 

9 

1 

Unit c 
Fea 2 
Jar 

87 
10 
-

7 
-
-

4 
-
3 

. 
16 
-
-
-
-
-
-
-
-

• 
• 

127 

2 

Unit b 
Lev 3 

-
-
-

148 
18 
-

. 
-
-

. 
50 
79 
-
-
-
4 
-
4 
-

-
• 

303 

1 

Room 34 
Unit c 
Lev 4 
Fea 1 

2 
-
-

193 
-
-

-
-
-

. 
358 
73 
-
-
-
-
-
-
-

• 
• 

626 

1 

Unit e 
Lev 4 
Fea 5 

4 
-
-

. 
-
-

. 
-
-

. 
4 
-
-
-
-
-
-
-
-

• 
• 

8 

1.5 
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Table 13.3. Puerco Ruin flotation data (continued). 

Taxa 

Zea mays 
Kernels 
cob fragments 
cob shank 

Phaseolus vulqaris 
Phaseolus lunatus 
Phaseolus sp. 

Cucurbita mixta 
Cucurbita pepo 
Cucurbita sp. 

Amaranthus 
Chenopodium sp. 
Cycloloma 
Cleome serrulata 
Descurainia sp. 
Opuntia sp. 
Oryzopsis 
Portulaca 
Sporobolus sp. 
Yucca baccata 

Grass stems 
Unknown 

Total 

Sample Volume 
(liters) 

Kiva 3 
Unit b 
Lev 11 

16 
4 
-

3 
6 
-

. 
-
-

. 
33 
1 
-
• 
-
3 
1 
-
* 

• 
• 

67 

1 

Unit A 
Lev 3 

160 
2 
-

. 
-
-

-
-
-

. 
-
-
-
-
-
-
-
-
-

-
• 

162 

1 

N161 
E221 
75 cm 

-
6 
-

• 
-
-

-
-
-

1 
-
-
-
-
-
-
-
• 
14 

5 
" 

26 

1 

N161 
E221 
Lev 2 

-
2 
-

• 
-
-

-
-
-

. 
-
-
-
-
-
-
-
-
3 

1 
" 

6 

1 

N164 
E226 
35 cm 

502 
24 
-

1 
1 
4 

2 
2 
-

. 
-
-
-
-
-
-
-
-
-

3 
" 

539 

1 

N165 
E226 
42 cm 

686 
30 
-

14 
10 
-

3 
-
-

. 
2 
• 
-
-
-
-
-
-
-

7 
• 

752 

1 

N165 
E227 
Lev 3 

61 
8 
-

7 
-
-

-
-
-

. 
-
-
-
-
-
-
-
-
-

4 
• 

80 

1 

N166 
E229 
Lev 2 

12 
1 
-

. 
-
1 

-
-
-

. 
-
• 
-
-
-
1 
-
-
-

-
• 

0* 

1 

N167 
E224 
Fea 1 

-
-
-

. 
-
-

-
-
-

. 
-
-
-
-
-
-
-
-
-

-
• 

15 

3 

N167 
E229 
Lev 2 

-
17 
-

. 
-
-

. 
-
-

. 
-
1 
-
• 
-
-
• 
-
-

. 
-

18 

0.2 

* only charcoal recovered 
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Table 13.4. Charcoal recovered from selected samples at Puerco Ruin. 
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4J ^ £ 4J £ £ 0) 3 , - l Q C 5 45 « 

Provenience M 4J x 3 « ,5 0 J 3 W 0 3 P j - O 

Room 31 
Unit a, L 2 1 1 - 2 - - 7 4 5 20 
Unit a, L 3 - 2 1 7 4 - 6 20 
Unit b, L 2 3 1 3 3 6 - 3 19 
Unit c. L 2 1 - 1 - - - 7 10 - 1 20 
Total 4 4 5 3 24 24 - 15 79 

Room 32 
Unit a, L 2 6 7 - 7 20 
Unit b, Fea 1 - - 1 . . . 1 1 3 - - 6 
Unit c, L 3 1 2 6 4 13 
Total 1 - 1 . . . 1 9 16 - 11 39 

Room 33 
Unit a, L 2 4 14 - 2 20 
Unit a, L 3 1 3 - - - 7 5 - 4 20 
Unit d, Rm Fill 3 4 10 1 - 2 20 
Unit d, Floor 1 5 - - 1 - 1 - 2 5 - - 1 16 
Unit e, Rm Fill 2 3 3 . . . 2 3 4 - 2 19 
Unit e, Floor 1 6 1 2 4 - - 3 17 
Unit e, Fea 5 4 1 1 1 - 1 8 
Total 12 15 5 3 1 3 - 23 42 1 - 15 120 

Room 34 
Unit c, L 3 2 - 1 - 2 1 - - 10 4 20 
Unit c, L 4 1 1 5 5 - - 1 - 1 3 3 20 
Unit e, L 4, Roof 3 - - 1 - 11 - 2 - 2 1 20 
Unit e, Fea 4 . . . . . . . . . . . 6 - 6 
Unit f , L 2 4 1 4 . . . 3 - A 1 - 1 2 20 
Total 8 4 9 7 - 16 6 3 1 22 10 86 

Kiva 3 
Unit b, L 10 1 2 1 7 3 - 6 20 
Unit b, L 11 4 2 1 - 1 - - - 1 7 4 - - 20 
Unit b, L 12 1 4 1 . . . - 1 3 6 2 - 2 20 
Total 6 8 3 - 1 - - 1 4 20 9 - 8 60 

In te r io r 
Unit B, 1 3 6 4 10 
Unit B, L 4 5 2 6 - - 1 1 5 20 
Unit B, L 5 3 - 4 - - 1 1 1 10 
Unit E, L 4 4 1 7 - 1 1 6 20 
Unit E, L 6 1 1 1 3 - 1 4 20 
Unit F, L 4 9 2 3 - 1 - - - 1 11 - 1 2 30 
Unit G, L 2 3 1 1 . . . 1 - . 2 - - 2 10 
Total 41 7 24 - 3 3 2 - 1 13 - 2 24 120 



Table 13.A. Charcoal recovered from selected samples at Puerco Ruin (continued). 

Plant Taxa Recovered 

Domesticates 

Excavations at Puerco Ruin resulted in the collection of abundant 

domesticated plant remains, including maize kernels and cobs, beans, and squash. 

Although maize cobs, due to their durability, are frequently recovered from 

archeological contexts, it is unusual to find such large numbers of maize 

kernels, beans, and squash seeds. The high survival rate in Puerco Ruin is 

directly related to the charred condition of the specimens, a factor that makes 

the seeds less vulnerable to mechanical as well as bacterial destruction. The 

abundance of domesticated remains in architectural contexts is in sharp contrast 

to the rather meager remains recovered from plaza midden areas. 
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Exter ior 
N159/E218, L 1 3 - - - 3 
N161/E221, L 2 21 3 6 - - 1 31 
N162/E221, L 2 1 1 - 3 - - 1 15 
N164/E226, U 2 - - - 2 
N164/E226, L 2 1 1 
N165/E226, L 1 3 1 3 . . . - 1 n 19 
N165/E226, L 2 6 1 16 6 21 50 
N165/E226, 42cm 4 15 - 1 20 
N165/E227, L 2 9 2 12 3 7 - - - 33 
N165/E227, 1 3 6 7 7 2 4 - - 2 28 
N165/E227, L 4 1 1 
N165/E228, L 2 1 - 1 1 2 - 1 4 
N165/E228, L 3 2 2 
N166/E226, 1 2 1 - - - 1 
N166/E228, 1 2 1 - - - 1 
N166/E229, L 3 4 3 8 15 
N166/E230, 1 3 1 1 
N167/E224, L 3 14 4 14 32 
N167/E225, 1 3 - - 3 1 - - - - 4 
N167/E229, L 2 1 1 - - - 2 
Total 78 21 75 . . . - 3 17 66 - 12 3 275 

Exterior flotation 
N161/E221, 75cm 18 1 7 3 - - 2 31 
N162/E221, L 2 16 3 7 - - 3 2 1 32 
N164/E226, 35cm 2 4 - - - 6 
N165/E226, 42cm 8 4 - - 1 13 
N165/E227, 13 2 2 2 9 - - - 1 1 6 
N166/E229, L 2 8 6 5 1 1 - - 1 22 
N167/E224, F 1 2 7 23 3 35 
N167/E229, 12 - - 1 2 2 - - - 5 
Total 46 19 45 - - 3 2 - 22 14 - - 9 160 

Site Total 196 78 167 3 15 6 24 4 106 198 11 36 95 939 



Maize (Zea mays) 

Maize has served as a staple food crop in the Southwest since the first 

millennium B.C. It is an amazingly diverse and plastic species that responds 

quite readily to varying environmental conditions, stress, and cross-breeding. 

Morphological attributes of maize may vary in response to environmental 

conditions, particularly stress. Cob row number may be reduced by incomplete 

fertilization, water stress, depleted soils, or simply by the position of the 

ear on the plant (such as primary or secondary ears; Cutler and Meyer 1965). 

Stress also affects kernel size. In spite of such variation, several types of 

maize are commonly identified in archeological and ethnographic contexts. 

Kernels dominated the Zea mays remains recovered during the fieldwork. 

Fused clusters, especially from Room 32, indicate relatively high burning 

temperatures and perhaps high moisture content. Interestingly, many of these 

clumps contained kernels adjacent to each other as they would appear on a cob, 

but the cob had apparently burned away. This suggests that the maize was stored 

"on the cob" rather than shelled, a practice recorded for the Zuni (Cushing 1920) 

and other groups. Large numbers of kernel clumps were also recovered from Room 

17 during the 1958 excavations, although cobs were numerous as well. In 

contrast, maize kernels from the extramural trash area were relatively 

undistorted and unfused, indicating a low moisture content at the time they were 

carbonized and hence not recently harvested. 

A morphometric analysis of the maize cobs and kernels (Table 13.5-6) 

suggests that at least four and possibly five varieties of maize were grown by 

the inhabitants of Puerco Ruin. These are represented by kernels of 

characteristic shape and size as well as cobs with characteristic row number and 

cupule dimension. Because dimension values overlap between populations, it is 

difficult to classify each specimen as belonging to a particular variety, 

especially given their charred condition. 

Harinoso de Ocho is characterized by moderate-sized kernels and slender 

cobs. It is a floury corn with mostly eight but sometimes ten rows of kernels. 

Harinoso de Ocho has been identified in the collection of maize from Homol'ovi 

II and accounted for approximately 15 percent of that sample (Miksicek 1985). 

Harinoso de Ocho was one of the oldest types of corn in the Southwest (Miksicek 

1979, Upham et al. 1987) and it is still grown in small quantities in 

northwestern Mexico (Wellhausen et al. 1952). 

Closely related to Harinoso de Ocho is Mais Blando. a small-grained flour 

maize with 10 to 14 rows of small globular kernels. Mais Blando was one of the 
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dominant types of corn grown in the Southwest between A.D. 500 and 1540 (Miksicek 

1979). It is still planted by Piman groups in Arizona and Sonora. Some Hopi 

maize varieties, such as purple dye corn (Kokoma). are closely related to Mais 

Blando. Mais Blando and its flinty relative, Onaveno. accounted for 

approximately 48 percent of the maize from Homol'ovi II (Miksicek 1985). 

Pueblo Flour corn has similar row numbers to Mais Blando but considerably 

larger kernels and cobs (see Tables 13.6 and 13.7). Pueblo Flour types appear 

in Southwestern corn collections after about A.D. 1000. They are the familiar 

multi-colored varieties of maize cultivated by both Eastern and Western Pueblo 

groups today. Over 37 percent of the kernels found at Homolovi II were 

classified as Pueblo Flour (Miksicek 1985) . 

All four of these varieties appear to be present at Puerco Ruin. Mais 

Blanco and Pueblo Flour dominate the maize recovered from the extramural trash 

deposits north of the pueblo, with Harinoso de Ocho present in smaller amounts. 

The preponderance of 10- and 12- row cobs, combined with small and large kernels 

in room contexts suggests that the same varieties dominated there as well. A 

few moderate-sized flint kernels suggest the infrequent occurrence of Onaveno. 

a type commonly found at Basketmaker sites. 

Approximately eight percent of the kernels recovered from outside the north 

wall of the pueblo were quite distinctive when compared to other sampled and 

measured grains. These were triangular in longitudinal section (as opposed to 

roughly circular or elliptical) and noticeably longer and more narrow than 

typical Pueblo Flour kernels (see Table 13.6). When these grains were sectioned, 

the diagnostic internal anatomy of dent kernels (see Cutler 1966: Fig. 2) was 

revealed although no obvious dimples were noted on the tops of the grains. A 

few kernels matching the description of a possible dent variety were also noted 

in the 1989 collection, but their interior cross section did not match the 

internal anatomy of a dent type. 

Pure dent ears are relatively rare in prehistoric collections of 

Southwestern maize. A distinctive type of corn, known as "Fremont Dent," has 

been recovered from Basketmaker sites in the northwestern part of Arizona and 

southern Utah (Cutler 1966:15-19). However, Fremont Dent may have been an 

example of the "Founder Effect," in which a unique trait became established 

rapidly in a small and genetically isolated population. How much Fremont Dent 

contributed to the development of other Southwestern maize types is unknown. 

Some degree of denting is often seen in collections of Pueblo Flour corn that 
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Table 13.5. Summary statistics of measurable maize cobs recovered at Puerco Ruin (measurements 
in mm, not corrected for shrinkage). 

Collection: 

# Measured Fragments 

Mean Row Number 

% Each Row Number: 

8 
10 
12 
14 

Mean Cupule Width 
s.d. 
range 

Mean Cupule Thickness 
s.d. 
range 

Mean Rachis Diameter 
s.d. 
range 

Mean Cob Diameter 
s.d. 
range 

Mean Ear Diameter 
s.d. 
range 

Harinoso 
de Ocho 

14 

8.3 

86 
14 
-
-

6.0 
0.9 
4.7-7.6 

3.7 
0.7 
2.7-4.9 

8.3 
1.5 
6.2-10.7 

9.7 
0.3 
9.4-10.0 

none 
with 
kernels 

1988 
Mais 
Blando 

11 

10.5 

. 
73 
27 
-

5.3 
0.6 
4.2-6.2 

3.1 
0.5 
2.2-3.8 

8.2 
0.7 
7.5-9.5 

11.5 
1.1 
9.8-12.8 

25.8 
2.7 
22.8-27.9 

Pueblo 
Flour 

16 

11.6 

. 
43 
31 
25 

6.6 
0.9 
4.8-7.8 

3.4 
0.5 
2.8-4.2 

12.0 
1.7 
10-15.6 

15.2 
2.4 
12.8-18.9 

none 
with 
kernels 

1989 

18 

10.0 

22 
56 
22 
-

5.7 
1.2 
4.3-6.7 

3.4 
0.6 
2.8-3.8 

7.0 
1.6 
3.8-10.0 

12.2 
2.9 
7.3-16.9 

none 
with 
kernels 

1958 

38 

10.4 

16 
53 
26 
5 

5.9 
0.6 
2.8-3.8 

3.1 
0.5 
2.1-4.2 

6.9 
1.1 
5.1-9.1 

12.9 
1.7 
9.8-16.4 

26.7 
2.9 
21.2-30.6 
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Table 13.6. Summary statistics of samples of maize kernels recovered during 1988 fieldwork at Puerco Ruin 
(measurements in mm, not corrected for shrinkage). 

postdate A.D. 1000, such as Antelope House (northeastern Arizona, Hall 1975) and 

Wind Mountain (southwestern New Mexico, Van Asdall et al. 1982). No dented 

kernels were recognized in the sample of plant remains from Homol'ovi II 

(Miksicek 1985). Rather than representing a distinct type of corn, the unusual 

kernels from Puerco Ruin may simply demonstrate that Pueblo Flour was derived 

from Mais Blando and a Mexican Dent variety, as proposed by Cutler (1966:13). 

Beans (Phaseolus spp.) 

Although beans form an important part of the prehistoric Southwestern diet, 

supplying proteins and necessary amino acids absent in maize, they are rarely 

recovered in great quantity from open sites. It was surprising, therefore, to 

find so many charred beans in the Puerco Ruin collection. 
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Harinoso Mais Pueblo 

de Ocho Blando Flour Dent 

# Measured Kernels 37 60 83 15 

% of Random Sample 19 31 42 8 

Mean Row Number 8.7 11.6 11.6 13.2 

% Each Row Number 

8 62 6 

10 38 41 48 20 

12 - 18 26 20 

14 - 35 22 40 

16 4 20 

Mean Kernel Width 8.74 6.16 7.31 6.63 

s.d. 0.58 0.41 0.34 0.57 

range 7.3-10.7 5.1-6.7 6.5-8.0 5.6-7.6 

Mean Kernel Height 8.19 7.13 7.52 8.90 

s.d. 1.02 0.82 0.90 0.82 

range 5.5-10.0 5.5-8.8 4.3-9.7 7.6-10.6 

Mean Kernel Thickness 4.50 4.07 4.18 3.69 

s.d. 1.00 0.78 0.88 0.39 

range 3.3-7.5 2.8-6.4 2.8-7.8 2.9-4.5 



Bean varieties are difficult to separate in collections of charred plant 

remains. Color and seed coat characteristics (stripes, mottling, distinctive 

blotches or rings) are critical features that are lost upon carbonization. It 

terms of size and shape, there is a great deal of overlap between individual 

varieties and even species (Kaplan 1956) . Small beans probably include both 

common types (similar to "Navy Beans" or Kaplan's [1956] C27 type) and tepary 

forms (Kaplan's [1956] T3 or T6 types). "Common beans" are similar to "Pinto" 

types (Kaplan's [1956] C13 variety). "Large commons" resemble "Kidney" or "Vayo" 

forms (C3 and C17 types, Kaplan 1956). Lima beans are rather rare in 

Southwestern sites and seem to be a post-A.D. 1000 introduction (Kaplan 1956). 

Two species of bean, common (P. vulgaris) and lima (P. lunatus), are 

represented in the Puerco Ruin collections, with common beans more abundant. 

In addition, a small number of very small beans may represent a small variety 

of common bean, or, perhaps a type of tepary bean (P. acutifolius). Within the 

pueblo moderate-size common beans comprised about 95 percent of the total. In 

contrast, common beans comprised only 25 percent of the total recovered from 

extramural areas. A very large variety of common bean (kidney?) recovered from 

Room 17 exceeds any others found in the excavations. Lima beans were found 

primarily in extramural trash deposits, Room 33, and the Kiva 3 fill, while 

common beans were most numerous in Room 33 and Room 34, Feature 1. Ethno-

graphically, Whiting (1939) reported that most beans are threshed in or by the 

agricultural fields, thus most of the pods and other detritus were discarded 

prior to storage. It was somewhat surprising, therefore, to find the remains 

of many bean pods along with the beans recovered from Room 17. Some beans were 

still contained within the pods, suggesting that beans were at least occasionaly 

transported and stored unshelled. 

The information presented in Table 13.7 and the above discussion are 

intended to provide comparative data for other researchers, and not to suggest 

absolutely that certain bean varieties were cultivated by the inhabitants of 

Puerco Ruin. 

Squash (Cucurbita spp.) 

Squash, or pumpkin, served as a common domesticate during the Anasazi 

period. The summer squashes (which include some pumpkins, acorn squash, 

zucchini, yellow crookneck, and warty gourds) were introduced into the Southwest 

by late Archaic times and may have initially have been used as containers (Cutler 
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Table 13.7. Summary statistics of samples of whole beans recovered from Puerco Ruin. 

Exterior (1988 

Small common 

N 

Mean 

Std Dev 

Range 

Common 

N 

Mean 

Std Dev 

Range 

Large Common 

N 

Mean 

Std Dev 

Range 

Lima 

N 

Mean 

Std Dev 

Range 

Interior (1989 

Small common 

N 

Mean 

Std Dev 

Range 

Common 

N 

Mean 

Std Dev 

Range 

Large Common 

N 

Mean 

Std Dev 

Range 

exeat ions) 

Lenqth(mm) 

11 

7.9 

0.62 

6.6-8.6 

Lenqth(mm) 

22 

9.5 

0.69 

8.2-10.7 

Lenqth(mm) 

6 

10.8 

0.71 

9.9-11.8 

Lenqth(mm) 

39 

11.6 

1.28 

9.1-14.3 

excavations) 

Lenqth(mm) 

6 

7.6 

0.67 

6.8-8.6 

Lenqth(mm) 

20 

9.4 

0.50 

8.3-10.5 

Lenqth(mm) 

20 

13.5 

0.97 

12.2-15.6 

Width(mm) 

11 

4.7 

0.29 

4.2-5.1 

Width(mm) 

22 

5.7 

0.47 

4.8-6.5 

Width(mm) 

6 

6.6 

0.24 

6.2-6.8 

Width(mm) 

39 

7.8 

1.00 

6.4-10.0 

Width(mm) 

20 

4.4 

0.57 

3.9-5.3 

Width(nm) 

20 

5.6 

0.64 

4.0-6.7 

Width(mm) 

20 

6.9 

0.73 

5.8-8.0 

Thickness(mm) 

11 

3.9 

0.46 

3.0-4.6 

Thickness(mm) 

22 

4.2 

0.81 

2.8-5.4 

Thickness(mm) 

6 

4.1 

0.40 

3.6-4.6 

Thickness(mm) 

39 

4.4 

0.88 

2.8-7.4 

Thickness(mm) 

20 

3.5 

0.49 

2.9-4.1 

Thickness(mm) 

20 

4.2 

0.64 

3.1-5.6 

Thickness(mm) 

20 

6.1 

0.93 

4.2-7.3 
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Room 17 (Schroeder ' 

Small common 

N 

Mean 

Std Dev 

Range 

Common 

N 

Mean 

Std Dev 

Range 

Large Common 

N 

Mean 

Std Dev 

Range 

Very Large Common 

N 

Mean 

Std Dev 

Range 

1961} 

Lenqth(mm) 

10 

9.2 

0.59 

8.0-10.0 

Lenqth(mm) 

10 

10.8 

0.45 

9.7-11.3 

Lenqth(mm) 

10 

13.5 

0.86 

11.0-14.7 

Lenqth(mm) 

9 

16.0 

0.92 

15.0-17.8 

Uidth(mm) 

10 

4.8 

0.27 

4.4-5.3 

Uidth(mm) 

10 

6.3 

0.28 

5.6-6.6 

Width(mm) 

10 

7.1 

0.61 

6.2-7.7 

Width(mm) 

9 

8.8 

0.68 

8.0-10.2 

Thickness(mm) 

10 

4.3 

0.39 

3.8-4.7 

Thickness(mm) 

10 

5.4 

0.41 

4.8-6.2 

Thickness(mm) 

10 

6.2 

0.75 

4.9-7.2 

Thickness(mm) 

9 

7.9 

0.78 

6.2-8.8 

and Meyer 1965), and perhaps for seeds. Fleshier varieties were developed and 

the fruit itself became an important food source. Ethnographically, the flesh 

is often cut into long strips and sun-dried, while seeds are kept for future 

crops or roasted for consumption (whiting 1939). Interestingly, charred strips 

of squash were recovered from Salmon Ruin in northwest New Mexico, suggesting 

that this process of preservation has some time-depth to it (Doebley and Bohrer 

1980). 

Another type of squash, Striped cushaw (C. mixta) makes its appearance much 

later in the Southwest, beginning in Pueblo sites between A.D. 900 and 1100 

(Cutler and Whitaker 1961). Cushaw seeds are distinguished from summer squash 

seeds in that they are narrower and thicker, with a corky seed coat. 
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Table 13.8. Summary statistics of samples of whole squash seeds recovered from Puerco Ruin. 

Exterior (1988 excavtions) 

Cucurbita pepo 

N 

Mean 

Std Dev 

Range 

Lenqth(mm) 

2 

14.1 

-

14.0-14.2 

Uidth(nm) 

2 

8.6 

-

8.2-9.0 

Thickness(mm) 

2 

3.2 

-

2.8-3.5 

Cucurbita mixta 

N 

Mean 

Std Dev 

Range 

Interior (1989 excavtions 

Cucurbita mixta 

N 

Mean 

Std Dev 

Range 

Length(mm) 

5 

14.8 

0.48 

14.3-15.5 

2 

Lenqth(mm) 

19 

16.4 

1.40 

14.1-19.4 

Uidth(mm) 

5 

6.6 

1.03 

5.7-7.8 

Uidth(mtn) 

19 

7.1 

0.63 

5.9-8.2 

Thickness(mni) 

5 

4.0 

0.64 

3.3-4.8 

Thickness(mm) 

19 

4.6 

0.69 

3.2-6.2 

Cucurbita pepo 

N 

Mean 

Std Dev 

Range 

Lenqth(mm) 

15 

16.8 

1.36 

14.6-18.7 

Uidth(mm) 

15 

9.4 

0.91 

7.6-11.6 

Thickness(mm) 

15 

3.8 

0.59 

2.2-4.4 

Although two pieces of squash rind were recovered (from Room 33), most of 

the squash remains are charred seeds with both C. pepo and C. mixta represented. 

Ninety-six percent (n=339) of these were recovered from Room 33, primarily from 

the room fill. A cluster of 19 unburned C. pepo seeds was recovered from 

thefloor of this room. In comparison only 12 squash seeds were found in the 

extramural trash deposit. Only those seeds that were relatively complete and 

undistorted were identified as to species; 57 percent of the identified squash 

seeds were classified as C. mixta. One striped cushaw seed was indentified in 

the Room 17 collection. Interestingly, squash rind remains were very rare and 
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no peduncles, or stems, were recovered. This suggests that only seeds were being 

stored, or discarded, in the excavated areas. 

Wild Plants 

While there is abundant evidence that the Anasazi depended to a large degree 

on domesticated plants for their livelihood, data from other sites in the 

Southwest indicate that wild plants were often exploited as well. Because of 

their superior preservation in buried contexts, seed-bearing plants are usually 

best represented, although ethnographically there is much information that 

indicates the frequent use of greens, roots, tubers, and other soft plant parts 

that are rarely preserved. 

Surprisingly, the seeds of wild plants were not common in the Puerco Ruin 

flotation samples examined. The great majority represent annuals that tend to 

grow in disturbed ground and produce hundreds of small seeds per plant. While 

many of these annuals were exploited for both greens and seeds, they are also 

favored food sources for rodents and insects. Thus their presence in 

archeological contexts, particularly when uncharred, is often the result of 

contamination. While Indian ricegrass, pigweed, goosefoot, drop-seed, and winged 

pigweed were important wild foods for the historic Hopi (whiting 1939) and were 

widely used by prehistoric peoples, the amounts found at Puerco Ruin do not 

suggest significant reliance on these wild resources. 

Most of the wild plant remains recovered were annual seeds from flotation 

samples. Goosefoot (Chenopodium sp.) comprised the greatest portion of wild 

plant seeds: it occurred both charred and uncharred in most contexts. A sample 

from just below wall fall in Room 33 contained thousands of Chenopodium seeds, 

largely unburned and suggestive of recent contamination. Goosefoot, including 

charred specimens, was common in a Room 31 floor sample and in Room 34, 

Feature 1. A closely related taxon, Cvcloloma atriplicifolium, also produces 

edible seeds and was recovered, mostly charred, from Room 34. Other possible 

food remains include a few charred and broken seeds of Indian ricegrass 

(Oryzopsis hymenoides) and drop-seed (Sporobolus sp.); both grasses grow in the 

vicinity of Puerco Ruin and are known to have been exploited historically by 

Puebloan groups (Stevenson 1915; whiting 1939). Unburned seeds of Portulaca 

oleracea. Descurainia cf. pinnata. and Cleome serrulata were also recovered in 

small numbers. Although all three taxa are edible, the recovered seeds probably 

represent recent introductions into the archeological strata. 
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Perennial flora found in macrobotanical samples include both yucca (Yucca 

sp. and Yucca baccata) and prickly pear (Opuntia sp.). Yucca, also an important 

source of fibers used in basketry and clothing, provides a source of soap from 

its roots and has edible fruit. Single yucca seeds were recovered from two 

macrobotanical samples, one from Room 33 and one from Kiva 3, while a bundle of 

partially processed yucca leaves, bound by a braid of the same material, was 

found below burned roofing in Room 34. A concentration of banana yucca seeds 

was recovered from around N161/E221; these were recovered from a flotation sample 

and as marcofossils. Prickly pear, commonly exploited for its fruit and young 

pads, is represented by a charred seed from Room 31 and several charred fruit 

segments from the fill of Room 33. 

Charcoal 

Although seeds recovered from flotation samples can provide some information 

about prehistoric vegetation communities, most represent annual species that are 

more responsive to short term environmental fluctuations. Charcoal 

identification provides a better basis for identifying the perennial plant 

resources available in an area. Cultural biases and preferences for different 

types of fuel and construction materials will naturally affect the selection of 

taxa by inhabitants. 

Charcoal identified from the Puerco Ruin excavations (see Table 13.4) 

represent two major categories of woody plants; shrubs and trees. Most of the 

shrub remains represent taxa that are common in the desert scrubland surrounding 

the pueblo, including sagebrush, rabbitbrush, greasewood, saltbush/shadscale, 

Mormon tea, indigobush, New Mexico olive, and cliffrose/mountain mahogany. 

Trees represent two different ecological zones. Both willow and cottonwood 

were abundant in the charcoal samples, probably because they were immediately 

available along the Puerco River. Together willow and cottonwood accounted for 

over 25 percent of the identified charcoal. The abundance of these two riparian 

taxa suggests that the Puerco River was either permanently flowing or had 

groundflow very near the surface when this collection of plant remains was 

deposited. 

Pinyon and juniper were less numerous, but present in significant amounts 

in Room 34 and Kiva 3. Sparse stands of juniper are now present within 3 km (2 

miles) of Puerco Ruin, pinyon does not occur within the park. Juniper and pinyon 

are considered better materials for construction because of a higher resistance 

to insect molestation and general rot. They are also superior fuels and small 
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pieces of pinyon may have been collected as floodwater drift from the nearby 

Puerco River. Similar low proportions of pinyon and juniper were identified from 

both Homol'ovi II and III (Miksicek 1985 and research in progress). 

The higher proportions of tree charcoal in rooms is probably related to the 

use of larger taxa for construction, while the preponderance of shrub charcoal 

in plaza trash proveniences may be the result of dumping hearth residue. Most 

of the willow fragments recovered from the area around N165/E226 were small 

stems, 2 to 4 mm in diameter (probably 3 to 5 mm before charring) and may 

represent the remains of storage baskets. 

Except for two pieces of charcoal found with the maize from Room 17, it does 

not appear that charcoal was collected during the 1958 excavations reported by 

Schroeder (1961). One large piece appeared to be part of a post or latilla 

(about 4 cm in diameter) made of cottonwood. The only other piece of charcoal 

from the 1958 excavation compared well with skunkbush (Rhus trilobata). 

Discussion 

Plant remains from Puerco Ruin were primarily from structures; very little 

was recovered from plaza excavation units. Differences in plant remains 

recovered from these proveniences presumably reflect either function or different 

types of trash deposition. The taxa recovered were rather limited in diversity, 

and often dominated by domesticates, particularly maize. 

Only wood charcoal was recovered in the flotation and macrobotanical samples 

from the extramural hearth (Subsurface Feature 1). Without any charred seeds 

or other organic remains it is difficult to assign a definite function to this 

extramural firepit. Rabbitbrush, sagebrush, and saltbush, the dominant taxa from 

this feature, all have relatively dense wood and make good firewood when tree 

species such as juniper and pinyon are not available. 

The concentration of the plant remains from the vicinity of N165/E226 

(Subsurface Feature 2) most likely represents the cleaned out contents of a 

burned storage room, possibly from adjacent Room 33. 

Plaza test units were scattered throughout the open courtyard area, and 

excavated to different depths. Interestingly, charcoal samples showed very low 

levels of tree taxa, while sagebrush and rabbitbrush dominated. No flotation 

samples from these contexts were examined. Macrobotanical samples yielded little 

but scattered maize kernels. It is likely that the open nature of the plaza 
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areas afforded little protection for plant materials, thus resulting in a much 

lower level of preservation then found in the rooms. 

The four rooms excavated in 1989 (Rooms 31, 32, 33, 34) all contained floor 

features; none appears to have been utilized solely for storage. Particularly 

noteworthy is the presence of mealing bins in all four rooms. Presence of these 

facilities and the abundance of cultivars suggest that food processing was an 

important activity in these rooms. Rooms 31 and 32, located in the southeast 

corner of the pueblo, contained little trash, a fact reflected in the relatively 

low quantity of most materials in both macrobotanical and flotation samples. 

Maize dominates in both rooms while beans are common in macrobotanical samples. 

Chenopodium seeds are numerous in a floor flotation sample from Room 31, but 

otherwise wild plant remains are rare. Subfloor samples from Room 32 contain 

large numbers of maize kernels, but this provenience is under the room floor and 

apparently relates to an earlier plaza surface. Charcoal samples in both rooms 

contained over 50 percent willow and cottonwood; shrub charcoal is more common 

in Room 31. 

Room 33 was trash-filled and contained the most diverse and abundant 

macrobotanical assemblage, yet the flotation samples were relatively 

uninformative. One flotation sample from just below wall fall contained 

thousands of unburned Chenopodium seeds, probably attributable to insect 

contamination. A flotation sample from Feature 2, a corrugated jar embeded in 

the floor, yielded primarily maize kernels and cob fragments, with some bean 

cotyledons, squash seeds, and Chenopodium seeds. While the jar was sealed by 

a floor, the few contents do not appear to represent material specifically stored 

in the jar. Macrobotanical samples commonly included maize kernels, squash 

seeds, and beans, with greatest concentrations associated with room fill 

associations rather than with the floor or features. This may reflect the 

deposition of trash in these rooms after abandonment. Charcoal was dominated 

by willow and cottonwood, with sagebrush and saltbush comprising the bulk of the 

shrubs. 

Although adjacent to Room 33, Room 34 contained a different spectrum of 

charcoal; in particular, 25 percent was made up of pinyon, a taxon not even 

present in the other three rooms. With the exception of Feature 1, a trash 

concentration on the floor, most proveniences contained few botanical specimens. 

Feature 1 included hundreds of bean cotyledons recovered from both flotation 

and macrobotanical samples, and both goosefoot and winged pigweed were also 

common. 
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Plant taxa recovered from various levels of Kiva 3 were quite similar to 

those found in the excavated surface rooms. Once again maize dominated, beans 

were common, and Chenopodium was the best represented wild taxon. Charcoal 

contained about 50 percent cottonwood and juniper specimens, with sagebrush and 

saltbush making up the bulk of the rest. Samples were taken from various levels 

of fill within the kiva that probably represents different episodes of trash 

deposition. 

Room 17, excavated in 1958, yielded a large amount of charred botanical 

materials, primarily maize kernels and cobs, and beans. The maize was found in 

large clumps of fused kernels intermixed with cobs; a number of cob fragments 

retained many of their kernels. The clumped nature of the kernels, often 

retaining parallel lines (rows) even when the cob was absent, suggests that this 

sample represents stored materials. Maize was typically stored on the cob rather 

than shelled because of greater resistance to predation and biological 

deterioration. Beans recovered from this room included a large size range that 

indicates the cultivation of several different varieties. Perhaps most 

interesting was the recovery of bean pods, sometimes only partially charred, 

suggesting that at least some of the beans were stored unthreshed. Only one 

charred cushaw seed was found. Charcoal in the Room 17 collection includes a 

single cottonwood branch and a piece of skunkbush. 

Summary 

Four, or possibly five, types of maize were cultivated near Puerco Ruin in 

the past. The crop inventory also included lima beans, several varieties of 

common beans, perhaps tepary beans, and two species of squash. Goosefoot, 

pigweed, rice grass, prickely pear, and yucca, all important wild resources, were 

also identified in significant, but low, quantities during the current study. 

Most of the plant remains identified can be stored for long periods of time and 

nearly all could have been harvested in the late summer or early fall. 

Table 13.9 contains a summary of plant remains from other sites in the 

Little Colorado drainage that bracket the occupation of Puerco Ruin. These data 

were assembled from Gasser (1980, 1982) and Miksicek (1985, work in progress). 

The results from Homol'ovi III are only reported as present or absent as this 

analysis is still in progress. All of the sites except Puerco Ruin and the El 

Morro sites yielded cotton. The El Morro Valley in New Mexico is situated at 

7200 (2300 m) feet above sea level so it is unlikely that the growing season 
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would have been long enough to grow cotton. The absence of cotton at a much 

lower elevation, such as Puerco Ruin, therefore seems noteworthy. Edible 

volunteer plants, such as beeweed, sunflower, purslane, and groundcherry, that 

commonly occur as weeds in agricultural fields were rare or absent from the 

Puerco Ruin assemblage but abundant in the other sites. Truly wild resources 

such as tansy mustard, Indian ricegrass, sacaton grass, cacti, yucca, squawbush, 

juniper, and pinyon were far more common in the other sites. 

The recovery of charcoal from a variety of vegetation communities indicates 

that these communities were exploited for some resources. Most remains, both 

domesticated and wild, suggest a reliance on those resources immediately 

available near the pueblo. 

The materials analyzed indicate a heavy dependence on domesticated plants 

with little use of wild floral resources. Reliance on agricultural production 

is also suggested by the presence of mealing bins in all four of the rooms 

excavated in 1989. It seems likely that Puerco Ruin was founded as an 

agricultural community and that local wild resources were never adequate to 

support a large population. It may be that the aggregation of late Pueblo 

populations in the area further depleted local wild resources, forcing an even 

greater dependence on cultivated foods. Conversely, a greater energy investment 

in high-yield cultivation, perhaps including irrigation, may have eliminated the 

need for wild plants. A focus on intensive cultivation may have placed logistic 

restraints on the utilization of wild plant resources. 

On the other hand, the predominance of cultivars in the Puerco Ruin 

assemblage may in part be a function of the samples available. The proveniences 

investigated include abundant evidence of food-processing activities; as noted 

above, all four excavated in 1989 contained grinding facilities. This sample 

may not be representative of the entire site; only four previously excavated 

rooms had mealing bins. 
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Table 13.9. Comparative data for sites near Puerco Ruin. Values are percentages of flotation samples 

containing each taxon (Data from Gasser [1980, 1982] and Miksicek [1985 and work in progress]). 

# Samples 

Maize 

Beans 

Summer Squash 

Cushaw Squash 

Bottle Gourd 

Cotton 

Ricegrass 

Sacaton Grass 

Goosefoot 

Pigweed 

Purslane 

Tansy Mustard 

Sunflower 

Beeweed 

Uinged Pigweed 

Globemallow 

Prickly Pear 

Hedgehog Cactus 

Banana Yucca 

Squawbush 

Groundcherry 

Juniper 

Pinyon 

El Morro 
Valley 
PI 11 

147 

92 

12 

1 
* 

2 

-

9 

7 

61 

17 

34 

4 

1 

7 

-

1 

1 

12 

14 

1 

-

16 

22 

Homo I'c 
II 
PIV 

21 

90 

48 

28 

5 

10 

57 

71 

52 

52 

28 

14 

33 

5 

24 

-

14 

-

19 

48 

28 

-

38 

38 

ivi Homol'( 
III 
PIV 

92 

+ 

+ 

+ 

-

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

)vi Puerco 
Ruin 
PIV 

20 

90 

50 

20 

10 

-

-

25 

-

55 

20 

-

5 

-

5 

5 

-

5 

-

10 

w 

-

w 

w 

walpi 
1690-1800 

6 

100 

83 

33 

100 

82 

67 

33 

17 

67 

33 

50 

-

83 

17 

-

-

17 

-

50 

17 

50 

100 

100 

Key: * - identified in macrobotanical sample 

+ - present (work in progress) 

w - identified as wood charcoal 
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Chapter 14 

POLLEN ANALYSIS 

Suzanne K. Fish 

Nine pollen samples were processed from rooms within Puerco Ruin and from 

an exterior area adjacent to the north wall of the pueblo. Analysis of pollen 

was undertaken to provide additional data, beyond that indicated by macro 

botanical remains, on paleo-environmental conditions and prehistoric subsistence 

at Puerco Ruin. 

Methods 

Lycopodium spore tracers were added to 60 cc of sediment in order to monitor 

the extraction procedure. Dilute hydrochloric acid was used for deflocculation. 

A swirl technique as described by Mehringer (1967:136-137) initially separated 

fine and heavy fractions. Heavy liquid flotation with zinc bromide of 2.0 

density further reduced the sample matrix. Residual silicates were then removed 

with hydrofluoric acid. Steps for removal of organic components were deemed 

unnecessary and omitted in order to avoid damage to pollen. The extract was 

mounted in glycerol for routine examination at a microscope power of 600X. 

A standard sum of 200 pollen grains, exclusive of cultigen types, was 

identified for each sample, and serves as the basis of percentage calculations 

in Table 13.1. This sum has been shown to adequately register distributions of 

representative pollen from Southwestern vegetation (Martin 1963:30-31). 

Cultigens were tabulated in addition to the standard sum in order to avoid 

percentage constraint of types more indicative of environmental conditions. 

Cultigen types are presented in Table 14.1 as the number of grains encountered 

during completion of standard sum of all other types, and can be compared among 

samples on that basis. Maize was the only cultigen pollen identified in this 

analysis. 

After completion of the standard sum, additional material was scanned at 

a lower magnification to further identify rare types. Pollen types found only 

by scanning are indicated by a plus sign (+) in Table 14.1. Large aggregates 

of six or more grains are also noted by an asterisk (*) following the percentage 

or number of the type. Because clusters would be less efficiently transported 

by wind than single grains, the presence of aggregates is likely when plant 
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Pol I en type 

A r t em i s i a 

Ambrosia-type 

High-spine compositae 

Cheno-am 

Gramineae 

Sphaeralcea 

C1eome 

Erioqonum 

Cruciferae 

Kal Istroemia 

Polqonum 

Li Iiaceae 

Labiatae 

Rosaceae 

cf. Leguminasae 

Cereus-type 

Yucca 

Ephedra 

Pinus 

Guercus 

Juniperus 

Onagracrae 

Typha 

Alnus 

Solanaceae 

Salix 

Indeterminate 

Zea** 

Room 31 
floor 

4.5 
40.5 

3.0 

25.0 

10.0 

-

1.0 

• 

-

-

-

-

-

-

2.5 

1.0 

-

2.0 

7.5 

0.5 

-

-

0.5 

0.5 

-

-

1.5 

+ 

Room 32 
floor 

4.0 

26.5 

6.5 

31.5 

9.5 

-

3.0 

3.0 

-

-

-

0.5 

1.5 

-

-

-

• 

2.5 

3.5 

-

2.0 

6.0 

-

-

-

-

3.0 

Room 32 
fea 1 

+ 

5.5 

1.0 

77.5* 

0.5 

0.5 

0.5 

+ 

-

0.5 

-

• 

-

0.5 

-

-

-

1.0 

10.5* 

0.5 

-

-

-

0.5 

-

-

1.0 

+ 

Room 32 
plaza sur 

8.5 

43.0 

2.0 

20.0 

3.5 

+ 

2.0 

0.5 

-

-

-

-

-

-

-

-

-

2.0 

16.5 

+ 

+ 

-

-

-

0.5 

-

1.5 

-

Room 33 
f floor 

10.0 

34.0 

15.5* 

11.5* 

4.0 

-

+ 

-

2.0* 

-

-

-

-

-

1.0 

-

1.5 

-

14.0 

1.0 

1.5 

0.5 

-

-

-

-

3.5 

23.0 

Kiva 3 
floor 

4.0 

46.5 

+ 

21.0 

6.5 

-

1.5 

1.5 

-

-

0.5 

-

-

0.5 

1.5 

-

-

0.5 

9.0 

1.0 

2.0 

-

-

-

-

-

4.0 

-

N161-2/E221 
Stratum 7 

2.5 

33.0 

4.0 

19.5 

22.5* 

-

-

-

-

-

-

-

-

-

-

-

-

+ 

12.5 

0.5 

1.0 

-

-

-

-

-

4.5 

-

N165/E226 
Stratum 6 

6.0 

40.5 

1.5 

26.0 

12.0 

-

0.5 

0.5 

-

-

-

-

• 

-

-

-

-

-

11.0 

+ 

+ 

-

-

-

-

0.5 

1.5 

• 

N165/E226 
Stratum 5 

12.0 

28.5 

5.5 

16.0 

8.5 

1.0 

0.5 

2.5 

-

-

-

-

-

1.0 

2.5 

-

0.5 

1.0 

15.5 

0.5 

1.5 

-

• 

-

-

-

3.0 

+ 

+ indicates a pollen type encountered only in scanning of additional material after completion of 200 grain 
standards. 

* indicates a pollen type occurring in aggregates of six or more grains. 

** number of grains; not included in percentage calculations. 
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sources are immediate to the sampling locus. Aggregates are therefore useful 

evidence in evaluating introduction of pollen by human activity. 

Environmental Indications 

Natural vegetation for the time of occupation at Puerco Ruin, as indicated 

by pollen spectra (see Hevly 1968; Gish 1982), is similar to that of today in 

the predominance of shrubs and sparse grass, and the virtual absence of trees 

in the vicinity. Grass (Gramineae) frequencies do not suggest a true grassland, 

although levels in site samples may be somewhat reduced through the effects of 

clearance for agriculture and other activities. Shrubs are represented by 

palynological subdivisions of the Compositae Family, including Artemisia 

(sagebrush), high-spine Compositae (rabbitbrush and related species), and 

Ambrosia-type (bur sage and related species) . Cheno-am pollen, a broad category 

encompassing chenopods and amaranths, may include saltbrush (Atriplex). The 

Rosaceae category includes shrubs in this family such as cliffrose. Although 

greasewood (Sarcobatus) charcoal was identified, none of this palynologically 

separable chenopod type was encountered. 

Arboreal pollen appears to be exclusively of wind blown origin. Juniper 

(Juniperus) and oak (Quercus) occur in very low frequencies. Pine (Pinus) is 

more abundant, as expected for the type most readily dispersed in air. Almost 

all pine pollen was of a size and morphology attributable to pinyon. Levels for 

pine and juniper indicate that wood recovered as charcoal was not locally 

available to any significant degree. Pollen of two riparian trees, alder (Alnus) 

and willow (Salix) appear in low frequencies. In conjunction with cattail 

(Typha), these trees indicate habitats of sustained moisture in the general area, 

such as springs or ponded locales in drainages. 

In the predominance of Ambrosia-type pollen, Puerco Ruin samples resemble 

those from Homol'ovi II, also located near but not on the floodplain of a major 

watercourse in this region (Fish 1985) . Bur sage is a component of natural 

vegetation, but at least one likely species is also known to grow as a weed in 

cultivated areas (Kearney and Peebles 1960:895). Abundances in the site may 

therefore reflect a degree of agricultural disturbance. Cheno-am frequencies 

are at relatively moderate levels compared to many archeological sites. The 

highest percentages in samples seem to be associated with resource use. Beeweed 

(Cleome) occurs consistently in low frequencies, a distribution suggesting 

background levels from weedy or encouraged plants in primarily agricultural 

contexts (whiting 1939:77). 
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Economic Indications 

Four rooms were sampled within the walled interior of the pueblo. Of these, 

Room 33 contains the most diverse economic pollen assemblage and the highest 

representation of maize pollen. Elevated frequencies and aggregates of high-

spine Compositae may denote use of a shrubby fuel such as rabbitbrush, or 

subsistence use of a member of this family such as sunflower. Aggregates of 

Cheno-am pollen indicate a similar range of possibilities. Small amounts of 

yucca pollen could result from natural vegetation, but recovery in only two site 

samples suggests that these instances are economic; both seeds and fiber were 

recovered in flotation analysis. The unique site-occurrence of Cruciferae pollen 

and aggregates could be introduced on edible plants such as tansy mustard, 

medicinal plants (Whiting 1939:76-77), or through use of the former as a raw 

material for pottery paint (Robbins and others 1916:60). Pollen results identify 

Room 33 as most strongly associated with plant storage or preparation. 

Room 31 yielded the only instance of Cereus-type cactus pollen. Although 

several genera are possibly represented by this category, hedgehog cactus is the 

foremost candidate. Fruits are gathered by the Hopi in spring (Whiting 1939:85) , 

and seeds have been recovered at Homol'ovi III (Miksicek n.d.). Cattail (Typha) 

has multiple uses among aboriginal Southwestern groups as a food, a craft 

material, and in construction. Maize pollen was seen in scanning after sample 

tabulation was completed. 

Three samples collected in Room 32 include one from a plaza surface beneath 

the room floor. This surface contained no recognizable indications of plant use. 

Cheno-am percentages in the floor sample are somewhat higher than most other 

site samples. A relatively moderate amount of maize pollen is present. Two 

additional pollen types were identified only in this room. Liliaceae (lily 

family) contains a number of useful species such as wild onion (Whiting 1939:70). 

Labiatae (mint family) includes species of both edible and medicinal uses for 

the Hopi (Whiting 1939:90-91). 

A sample beneath a metate in a mealing bin of Room 32 yielded unanticipated 

results in its lack of significant amounts of maize pollen. Instead, two other 

resources are identified. Cheno-am frequencies are the highest among site 

samples and includes numerous large aggregates. Preparation of seeds such as 

the Chenopodium recovered in flotation samples would produce this record. 

Additionally, massive aggregates of pine pollen were observed, although 
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frequencies were not unusually high. Pinyon nuts may also have been processed 

in the mealing bin. 

Kiva 3 is the final structure examined for pollen. No unusual frequencies 

were noted that might reveal ritual use of plants. Maize pollen, a common 

constituent of puebloan ceremony, was not present. A single instance of 

Polygonum pollen is potentially economic. Knotweed seeds were identified at 

Homol'ovi II but may represent accidental inclusions (Miksicek 1985). 

Three samples were analyzed from excavations outside the north pueblo wall. 

The sample directly associated with wall fall (Stratum 7) contains elevated 

percentages of grass pollen. This record likely reflects grasses used in wall 

or roof construction. No economic patterns are apparent in the second sample 

from just below wall fall in Stratum 6. The lowermost sample (from Stratum 5) 

was collected from just below an occupation surface. Cultural pollen is 

indicated at this level by an instance of yucca and the scanning identification 

of maize pollen. 

While maize pollen was recovered in multiple proveniences, evidence for a 

specialized functional association with this resource was limited to Room 33. 

Spring species identified in the Puerco Ruin pollen samples include the 

Cruciferae family and probable hedgehog cactus. Maize supplies imply harvest 

at the end of the summer. Riparian resources and ones obtained at some distance 

are indicated by cattail and pinyon pollen. 
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Chapter 15 

ROCK ART AT PUERCO RUIN 

The main purpose of the rock art recording conducted by the American Rock 

Art Research Association (ARARA) at Puerco Ruin was to provide baseline data 

for management. Currently, the rock art at Puerco Ruin is the only rock art at 

Petrified Forest National Park to which the public is allowed direct access. 

The rock art data provide a welcome addition to the data collected during the 

excavations, and supply additional information on regional interaction and site 

chronology. The mesa on which Puerco Ruin is situated includes numerous rock 

art sites, including Newspaper Rock and the Cave of Life; for this project only 

those petroglyphs at the north end of the mesa, in the vicinity of Puerco Ruin, 

were recorded. The petroglyphs have been divided into four separate sites, 

AZ Q:l:22, :67, :211, and :215 (see Figure 6.10). 

AZ Q:A:22, the largest in both size and number of elements, includes 852 

elements in 13 loci. The site is located along the mesa edge to the east and 

south of Puerco Ruin, with four loci (1 through 4) on the mesa edge to the south, 

four loci (5 through 8) to the east, and one locus (9; one element) on a boulder 

to the northeast of the ruin. Four loci (10 through 13) are south across a 

drainage from the Puerco Ruin. AZ Q:l:67, which includes Basketmaker elements, 

is located northwest of Puerco Ruin below the mesa edge, along the Puerco River 

floodplain. It consists of 229 elements in four loci. AZ Q:l:212 (40 elements) 

is southwest of Puerco Ruin on the mesa edge. AZ Q: 1:215 consists of five 

elements on a single boulder, just below the mesa edge west of Puerco Ruin. 

Previously, Martynec (1982) partially recorded the two larger sites, 

AZ Q:l:22 and AZ Q:l:67. However, his report remains unpublished and field 

photographs and records have not been located. ARARA's volunteer efforts focused 

on providing a complete record of these sites. Two nearby smaller sites were 

recorded by Burton (1989). This chapter discusses the combined data from all 

four sites, which total 1,126 elements. The distribution of elements is depicted 

in Figure 15.1. 

Classification 

An element typology was devised following Christensen (1988, 1989) to allow 

comparison with other Petrified Forest data. Each element was assigned to one 

of six broad categories: anthropomorphs, kachinas, hands/tracks, zoomorphs, 
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Figure 15.1. Distribution of rock art elements at Puerco Ruin and vicinity. 
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geometries, and indeterminate. These were in turn subdivided into smaller, self-

descriptive categories. Table 15.1 lists the number of element types (motifs) 

at each locus. Elements were assigned to these categories from the field 

drawings and slides prepared by ARARA. 

Anthropomorphs 

One hundred sixty-one anthropomorphs (human-like figures) were recorded, 

which make up 14 percent of the total elements. The distribution of 

anthropomorphs at Puerco Ruin is depicted in Figure 15.2a-c. Anthropomorphs at 

Puerco Ruin have complete bodies, and generally lack facial features 

(Figures 15.3 and 15.4). They include stick (n-43), full-bodied (n-104), x-ray 

(11), and multi-arm/leg (n=3) figures. The "x-ray figures" are outlined forms 

partially filled in with stripes or other designs. Considered a Basketmaker III 

style (Wellman 1979), all of the x-ray figures at Puerco Ruin occur in a few 

panels at AZ Q:l:67 (Figures 15.5-7). Some appear to carry an object in one 

hand, which in a few cases is a long stick with an enlarged or barbed end, 

perhaps an atlatl. Three appear to be holding something formed of two parallel 

curved lines, which might represent bows (Wellman 1979). The x-ray figures are 

repatinated, much fainter than the adjacent Pueblo style figures, some of which 

are superimposed upon the earlier elements (see Figure 15.6). Recorded 

Basketmaker petroglyphs are uncommon in the Little Colorado River Valley, perhaps 

due to poor preservation. 

Of the Pueblo period anthropomorphs, fifty-nine are elaborated to some 

degree (Figure 15.8), including one with a flute, two with bows (Figure 15.9), 

29 with digits or hair, and 24 with a headdress or one or more staffs. Staffs 

are defined as vertical sticks with one or more perpendicular cross members; at 

Puerco Ruin staffs include from one to five cross members, with three and five 

most common (Figure 15.10). While many of the anthropomorphs with staffs occur 

alone, they also appear in lines, possibly depicting a ceremony or dance. 

McCreery has found that anthropomorphs with staffs often appear with deer, and 

so may be related to hunting (Pat McCreery, personal communication, 1989). At 

Puerco Ruin, figures with staffs are not consistently directly associated with 

animals, and may have a different significance. Some staffs, like those 

described by Pilles (1975:14) for the Little Colorado River Valley area, bear 

a resemblance to cornstalks. Figures with staffs are common at late Pueblo III 

sites (Pilles 1975; Martynec 1982). Flute players, also common at Pueblo III 

sites in the Little Colorado River Valley (Pilles 1975:13), are represented by 
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Anthropomorphs Anthropomorphs with staffs 

• Basketmaker anthropomorphs 
o Female anthropomorphs 

X Multi-arm/leg anthropomorphs 

• Kachina 

X Ogre kachina 

Figure 15.2. Distribution of anthropomorphs and kachina elements at Puerco 
Ruin and vicinity. 
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only one example at Puerco Ruin. Only 12 of the anthropomorphs can be identified 

to sex; of these, two are female (Figure 15.11). 

Figure 15.3. Anthropomorphs at Puerco Ruin. a. Stick figure; b-c. Full bodied 
(a. Element 7, Boulder 2, Locus 2; b. Element 8, Boulder 12, Locus 6; 
c. Element 16, Boulder 2, Locus 2). 

Figure 15.4. Multi-arm/leg anthropomorph at Puerco Ruin (Elements 7-10, 
Boulder 1, Locus 4). 

265 



Table 24.1. Tabulation of rock art motifs at Puerco Ruin and vicinity. 
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XID 
Anthropomorphs (n*161) 

stick figure 
paried stick figure 
male stick figure 
elaborated stick fig 
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Table 24.1. (cont.) 

C* 
-J 

AZ 0:1:22 AZ 0:1:22 
1 2 3 4 5 6 7 8 9 10 11 12 13 A B C D :212 :215 Totals Xall XID 

Geometric (n=236) 
pottery/textile - 5 3 2 - - 2 - - - 1 - 1 - 2 1 - - - 17 1.5 2.3 
paho 2 1 - 1 1 - 1 - - - - 6 0.5 0.8 
ray-form - 3 4 2 - 1 1 1 - - - 12 1.1 1.6 
rake - - 1 2 2 - - - 3 0.3 0.4 
cross, X, star - 2 2 1 - 4 4 1 - - 1 - - - 15 1.3 2.0 
zig-zag(s) - 4 5 - 3 7 1 1 4 - - - 27 2.4 3.6 
circle-cross - 1 - - - 1 2 0.2 0.3 
barbell 1 1 - - - 2 0.2 0.3 
bulls eye 1 1 - 2 0.2 0.3 
spoked bulls eye - - 1 - - 1 2 0.2 0.3 
concentric circle - - 1 - - - 1 2 0.2 0.3 
sprial - - 1 2 1 11 2 - - 1 18 1.6 2.4 
circle motif - 3 6 3 3 3 6 1 - 6 - - - 31 2.8 4.2 
meander - - 1 - - - 3 2 6 0.5 0.8 
curvilinear form - 8 8 5 - 2 4 7 9 - 1 - 44 3.9 5.9 
rectilinear form - 6 12 5 3 1 3 1 - 1 2 - - - 34 3.0 4.6 
dot(s) - 1 3 - - 5 1 - 1 0 0.9 1.3 
box(s) - - - 1 2 - 3 0.3 0.4 

indeterminate (n=385) 4 46 41 47 11 54 46 6 1 3 3 4 3 53 42 - 18 3 385 34.2 

Total 9 67 210 128 35 163 106 8 1 2 4 10 9 6 135 87 1 40 5 1126 100.0 



Figure 15.5. Basketmaker panel at AZ Q:l:67 (Boulder 3, Locus B). 
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oo 

Figure 15.6. Detail of Basketmaker panel at AZ Q:l:67 (Boulder 3, Locus B). 



Figure 15.7. Basketmaker element at AZ Q:l:67 (Element 43, Boulder 3, Locus B). 

Figure 15.8. Elaborated anthropomorphs at Puerco Ruin (Elements 18-22, 
Boulder 5, Locus 7). 
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Figure 15.9. Anthropomorph with bow (Elements 1-6, Boulder 1, Locus 4). 

Figure 15.10. Anthropomorphs with staffs (Elements 32-35, Boulder 3, Locus 3). 
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Figure 15.11. Female anthropomorph (Element 3, Boulder 18, Locus 6). 

Kachinas 

Thirty-two elements (3 percent) were identified as kachinas and three as 

possible kachinas (Figure 15.12). Unlike the anthropomorphs, kachinas are 

usually only heads, or masks, and almost all have facial features. Similar 

elements have been described as kachinas by Schaafsma (1975) and Cole (1989a). 

All but seven are round headed. Eleven of the kachinas have a protruding mouth, 

most with teeth (Figure 15.13). Young reports similar elements at a site near 

Zuni, 35 km (60 miles) east (Young 1988). Young, using suggestive evidence from 

her Zuni informants, interprets them as birds. Indeed, the protruding mouth does 

look like a beak, and there are several complete, unequivocal birds at the site 

(see zoomorphs, below). However, evidence at Puerco Ruin suggests the figures 

are bird-like or ogre kachinas. They bear a striking resemblance to Hopi ogre 

masks (Colton 1959:108; Mora 1979:42-43). A few were originally round-headed 

kachina masks, to which beaks were later added (see Figures 15.21 and 15.22). 

The Zuni Shalako kachina is bird-like and carries a duck (Cole 1989b). Three 

other elements which contain some characteristics of birds are tentatively 

identified as kachinas; with long necks, long curved beaks, and upright head 

feathers (or ears?), they may represent mythical beings. Ogres with protruding 

mouths are not present at other rock art sites recorded in the park; perhaps ogre 
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Figure 15.12. Kachina elements at Puerco Ruin and vicinity. a-c. Antelope 
or deer kachinas; d-e. solstice kachinas; f-h, k-u. unknown types; 
i-j. Mudheads; v-x. possible kachinas; y-ii. ogre kachinas. 
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kachinas were an indigenous development at Puerco Ruin derived from birds, so 

common in the rock art there. 

Other types of kachinas include antelope kachinas, with simple antlers, 

similar to masks depicted in Colton (1959:95). Some with large ears look like 

Mudheads, and some with a hollow elongated circle above the face look like the 

gourd-topped solstice kachinas (Colton 1959:20; see Figure 15.12). 

The distribution of kachina elements is shown in Figure 15.2d; the kachinas 

are fairly evenly distributed along the mesa. Kachinas are generally considered 

to date to the Pueblo IV period. At Puerco Ruin, they are less patinated than 

nearby elements and often not integrated with other elements and designs on the 

same rock face, providing support for their later addition. The ogre kachinas, 

historically used to scare children, are spread out among elements, perhaps as 

a constant reminder, or to protect the pueblo. 

Figure 15.13. Ogre kachina at Puerco Ruin (Element 1, Boulder 3, Locus 5). 

Hands and tracks 

One hundred nineteen (11 percent) of the total elements are hands or tracks. 

Thirty-eight are classified as bear paws (12 different styles or types are 

present; Figure 15.14), 22 as bird, 6 as cloven hooves, 31 as human feet or 

prints, 10 as paired feet (Figure 15.15), and six as hands. Six could not be 
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Figure 15.14. Bear prints at Puerco Ruin and 
vicinity (not to scale). 

Figure 15.15. Paired 
human feet at Puerco 
Ruin (Element 1, 
Boulder 7, Locus 5). 

further classified. The distribution of these elements is depicted in Figure 

15.16a,b,c. They are less common on the east mesa edge. 

Zoomorphs 

One hundred ninety zoomorphs, comprising 17 percent of the total elements, 

include large and small mammals, reptiles, and birds. Of the 116 quadrupeds, 

seven with backward-curving horns are identifiable as sheep, eight with forward 

horns as antelope, and one with a long forward curving tail as a lion (Figure 

15.17). Thirty-one are birds (Figure 15.18), a nearly even number are lizards 

and snakes (20 and 21 each; Figure 15.19), and one each is a bat and a rabbit. 

Most of the birds have long legs, and many also have long necks, like water birds 

that once may have been abundant along the river. 

The distribution of zoomorphs is depicted in Figures 15.16d and 15.20a,b. 

Quadrupeds are most common in Loci 2 and 3 of AZ Q:l:22, snakes at Locus 3, 

birds at AZ Q:l:67. Most are similar to late Pueblo III elements defined by 

Pilles (1975). The quadrupeds have a similar distribution to the staff-bearing 

anthropomorphs. 

Geometric 

Twenty-one percent of the elements are pottery/textile designs, pahos, 

spirals, circles, and other geometric elements (Figures 15.21). One is 

recognized as a spring equinox marker (Preston and Preston 1983b). The 

distribution of some of these elements is depicted in Figure 15.20c,d. Notable 

is that most circles and spirals are located on the east bluff of the mesa. 

Preston and Preston suggests that these are common motifs for solar markers. 
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Mammal tracks 
Human prints 

Bird tracks Birds 

Figure 15.16. Distribution of hands/prints and birds at Puerco Ruin and 
vicinity. 
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Figure 15.17. Quadrupeds at Puerco Ruin and vicinity. a-b. sheep; 
c-e. antelope (a. Element 13, Boulder 7, Locus 3; b. Element 33, Boulder 13, 
Locus C; c. Element 9, Boulder 2, Locus 2; d. Element 25, Boulder 7, Locus 2; 
e. Element 11, Boulder 7, Locus 2). 

Figure 15.18. Birds at Puerco Ruin and vicinity (a. Elements 1 and 2, 
Boulder 3, Locus B; b. Element 75, Boulder 3, Locus B; c. Element 6, 
Boulder 5, Locus 3). 
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The sunrise facing of these elements at Puerco Ruin lends support to this 

interpretation. Landforms themselves may also have been used as solar markers, 

also. At winter solstice, the sun sets between the buttes of Twin Buttes, the 

only substantial landmark on the horizon seen from Puerco Ruin. 

Indeterminate 

A large percentage of the elements photographed and recorded (34 percent) 

were too faint or weathered to be classified. This high percentage may reflect 

not only natural weathering, but also vandalism and use wear from tourists. 

Historic 

Historic elements were not tabulated but there are a great number at 

AZ Q:l:22. Most vandalism was overpainted in 1979 (Elridge 1979; Elridge and 

Moore 1979; Moore 1986), but recent graffiti is still visible. 

Figure 15.19. Lizards and snakes at Puerco Ruin (a. Element 1, Boulder 14, 
Locus 6. b. Element 1, Boulder 23, Locus 6. c. Element 2, Boulder 5, 
Locus 7. d. Element 1, Boulder 5, Locus 3). 
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Quadrupeds Reptiles 

Pottery/textile/paho motifs Circle motifs 

Figure 15.20. Distribution of zoomorphs and geometric designs at Puerco Ruin 
and vicinity. 
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Figure 15.21. Geometric elements at Puerco Ruin (a. Boulder 5, Locus 6; 
b. Boulder 4, Locus 6; c. Boulder 15, Locus 6). 
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Style 

The rock art at Puerco Ruin fits easily into previously-defined Basketmaker 

and Pueblo styles (Pilles 1975). The Pueblo elements are mostly typical of the 

Little Colorado Style, centered west of the park. The Zuni-Cibola Style which 

Young defines for the area to the east is similar to other substyles of Anasazi 

rock art. Many of the elements may be impossible to differentiate from the 

Little Colorado Style, but several figures are unique to the Zuni area, such as 

Zuni kachinas, animals with a heart line, tadpoles, dragonflies, horned toads, 

cloud altars, and beast gods (Young 1989:63-86). None of the uniquely Zuni 

motifs are present in the Puerco Ruin rock art, although a few have been recorded 

elsewhere in the park. 

Dating 

Numerous methods have been used to date rock art (Weisbrod 1978) . 

Superpositioning provides a direct, but limited, relative dating. Temporally-

diagnostic subject matter, such as bows/arrows, atlatls, and historic motifs, 

provide broad clues to rock art ages. The most common rock art dating method 

considers the time period represented by artifacts or sites in spatial 

association. However, not only is the temporal association with the rock art 

problematic, the dating can be skewed by curation, scavenging, and other cultural 

formation processes. In the Little Colorado River Valley this problem is 

alleviated by the relatively high number of small short-lived pueblo sites with 

rock art associated, where replicability of results can add credibility to 

temporal ascriptions. Yet several rock art sites lack associated cultural 

material (such as Newspaper Rock and Mountain Lion Mesa) or associated material 

appears incongruent with the rock art (such as the Basketmaker elements at Puerco 

Ruin). 

Studies of relative repatination have used both Munsell color charts (Burder 

1983) and broadly-defined "patina classes" (Martynec 1982; Wallace and Holmlund 

1986) to extrapolate relative ages of elements. However, facing, aspect, and 

exposure can affect repatination and caution should be used in comparisons. 

For example, most archeological evidence suggests that kachinas date to the 

Pueblo IV period. Jennings and Martynec suggest an earlier date, based on the 

relative re-patination of three mask elements at Puerco Ruin (Figures 15.22 

and 15.23). However, the heavier repatination could be caused by differential 
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Figure 15.22. Boulder 3, Locus 3, AZ Q:l:22. 

Figure 15.23. Drawing of Kachina masks on horizontal surface at Puerco Ruin 
(Boulder 3, Locus 3, AZ Q:l:22). 
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weathering, since these are the only masks that are on an unprotected horizontal 

surface. 

Other dating methods include comparisons with other items of material 

culture (usually pottery) and lichenometry, which can provide estimations of the 

age of lichen patches on rock, to provide end bracket dates where lichen grows 

over elements. Few ceramic motifs and lichen patches limit the utility of these 

methods at Puerco Ruin. Cation ratio dating has been used in the western Great 

Basin to provide absolute dates for desert varnish that has repatinated 

petroglyphs (Dorn and Whitely 1987). Although time consuming, expensive, and 

controversial, the technique, once further tested and refined, may become a 

valuable dating tool. 

Comparison of the style and elements at Puerco Ruin suggests that most of 

the rock art date to Pueblo III and some to Pueblo IV. The Basketmaker rock art 

is the most substantial indication of Basketmaker use of the site area; the only 

other temporally diagnostic artifacts dating to the Basketmaker period are a 

few sherds (Cosgrove 1934:Table 2). 

Discussion 

The earliest rock art at Puerco Ruin may reflect the importance of hunting; 

the Basketmaker figures carry hunting tools such as atlatls. Possibly magical 

or related to ritual, the figures may also reflect the uncertainty of hunting. 

Quadrupeds and water birds may indicate the continued importance of hunting 

during the Pueblo period occupation of the site. Anthropomorphs with staffs, 

whether interpreted as hunting or agricultural symbols, certainly appear to 

represent ceremonialism. Many occur in groups, suggesting ritual. 

Kachinas also reflect ceremonialism. According to Schaafsma and Schaafsma 

(1974), kachinas were introduced during late Pueblo times during population 

aggregation and helped integrate large villages. Such an interpretation would 

fit with the occupation dates of Puerco Ruin. Rock art data indicate the 

possibility of indigenous development of at least one kachina type - the ogre 

form at Puerco Ruin appears derived from bird elements. Or, perhaps the 

relatively rare ogre type was symbolically associated with the pueblo 

inhabitants. 

Spatial distribution of different styles suggests a change in site focus 

with Basketmaker elements near the river, Pueblo III elements concentrated south 

of the ruin, and Pueblo IV scattered throughout all areas, filling in previously 

unused rock surfaces. 
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Chapter 16 

OBSIDIAN SOURCE ANALYSIS 

Jeffery F. Burton and Richard E. Hughes 

During the 1988-1989 excavations at Puerco Ruin, three retouched pieces, 

a utilized flake, and 41 pieces of obsidian debitage were recovered, while the 

number of obsidian artifacts is relatively small compared to the total number 

of artifacts recovered, they represent the only unquestionably exotic flaked 

stone material at the site. The closest obsidian sources are Red Hill, 100 km 

southeast, Grants Ridge, 180 km east, and Government Mountain, 200 km west. Of 

these, the Government Mountain source is the most widely used obsidian in 

Northern Arizona (Jack 1971; Shackley 1988). The presence of the small sample 

of obsidian at Puerco Ruin afforded a unique opportunity to provide additional 

data on regional exchange. Funding prohibited sourcing all of the obsidian 

specimens chemically, therefore an approach using both visual and chemical 

sourcing was employed. 

Visual Sourcing 

All specimens were inspected without magnification to ascertain texture, 

color, and presence of inclusions. Each was also candled (back-lit on light 

table) to determine translucence. Using these four visual characteristics the 

obsidian specimens were divided into four distinct groups: 

Group 1 consists of 28 specimens (64 percent of the collection), which are 

grainy (sugary), opaque, and black. Four have cortex, one has a red edge. 

Group 2 consists of seven specimens (15 percent) which are grainy, semi-

translucent, and gray. 

Group 3 consists of eight specimens (18 percent) which are grainy, semi-

translucent, and gray, with flow-banding. 

Group 4 consists of two specimens (4 percent) which are waxy (fine, dull), 

opaque, and black, with small phenocrysts. 

These groups were then compared to published descriptions of obsidian from 

the three nearest known obsidian sources (Newman and Nielsen 1985; Schroedl 1988; 

Shackley 1985) . 

Government Mountain: Grainy, semi-translucent, grayish black (Schroedl 

1988:314). Gray-black, nearly opaque, also cloudy gray or red edges, cortex is 

rare (Shackley 1988) . 

283 



Red Hill: Glossy, transparent brown, cloudy to banded light gray (Shackley 

1988) . 

Grants Ridge: Opaque waxy black with occasional large phenocrysts. (Newman 

and Nielsen 1985) . 

Following these descriptions, Group 1, and possibly Groups 2 and 3, appear 

to be from the Government Mountain source. Group 4 fits the description for the 

Grants Ridge source. To test the visual sourcing, nine pieces were selected for 

X-ray fluorescence (XRF) as detailed below. 

Chemical Sourcing 

Nine of the 45 obsidian artifacts recovered from Puerco Ruin were submitted 

for obsidian source analysis. Because there have been no previous obsidian 

source studies of artifacts from the Petrified Forest region, three obsidian 

artifacts in the WACC collections from nearby Wallace Tank Ruin (a large Pueblo 

IV site) were also submitted for source analyses, to provide comparative data. 

Laboratory investigations were performed on a Spectrace 5000 (Tracor X-ray) 

energy dispersive x-ray fluorescence spectrometer equipped with a Rh x-ray tube, 

a 50 kV x-ray generator, with microprocessor-controlled pulse processor 

(amplifier) and bias/protection module, a 100 mHz analog to digital converter 

(ADC) with automated energy calibration, and a Si(Li) solid state detector with 

150 eV resolution (FWHM) at 5.9 keV in a 30 mm2 area. The x-ray tube was 

operated at 30.0 kV, .30 mA, using a .127 mm Rh primary beam filter in an air 

path at 200 seconds livetime to generate x-ray intensity data for elements zinc 

(Zn), gallium (Ga), rubidium (Rb), strontium (Sr), yttrium (Y), zirconium (Zr), 

and niobium (Nb). Data processing for all analytical subroutines is executed 

by a Hewlett Packard Vectra microcomputer with operating software and analytical 

results stored on a Hewlett Packard 20 megabyte fixed disk. Trace element 

intensities were converted to concentration estimates by employing a least-

squares calibration line established for each element from analysis of up to 25 

international rock standards certified by the U.S. Geological Survey, the U.S. 

National Bureau of Standards, the Geological Survey of Japan, and the Centre de 

Recherches Petrographiques et Geochimiques (France). Further details pertaining 

to x-ray tube operating conditions and calibration appear in Hughes (1988a). 

Trace element measurements on the XRF data table are expressed in 

quantitative units (parts per million [ppm] by weight), and matches between 

unknowns and known obsidian chemical groups were made on the basis of 

correspondences (at the 2-sigma level) in diagnostic trace element concentration 
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values (in this case, ppm values for Rb, Sr, Y, Zr and Nb) that appear in Baugh 

and Nelson (1987), Hughes (1988b), Jack (1971), Nelson (1984) and Newman and 

Nielsen (1985). Unfortunately, the data presented in Shackley's (1988) recent 

study of Southwestern obsidians could not be used for comparative purposes 

because his measurements were reported in "machine-specific" peak heights and 

ratios which cannot be compared directly with quantitative data (such as, ppm 

or weight percent) generated at other laboratories. The term "diagnostic" is 

used to specify those trace elements that are well-measured by x-ray 

fluorescence, and whose concentrations show low intra-source variability and 

marked variability across sources. Diagnostic elements, then, are those whose 

concentration values allow one to draw the clearest geochemical distinctions 

between sources. Although Zn, Ga and Nb ppm concentrations also were measured 

and reported for each specimen, they are not considered "diagnostic" because they 

usually do not vary significantly across obsidian sources (see Hughes 1982, 

1984). This is particularly true of Ga, which occurs in concentrations of 10 

to 30 ppm in nearly all parent obsidians in the study area. Zn ppm values are 

infrequently diagnostic; they are always high in Zr-rich, Sr-poor peralkaline 

volcanic glasses, but otherwise they do not vary significantly between sources 

in the study area. 

One comment should be made about the x-ray fluorescence data presented in 

Table 16.1. Concentration values reported to l/10th of a ppm (for example, the 

Rb composition of 110.6 ppm in specimen 76-1), computed through least squares 

regression interpolation, convey a somewhat inflated sense of precision for XRF 

analysis. A more realistic interpretation of these values can be obtained at 

by considering the lower limits of detection for each element as imposed by the 

calibration procedures discussed in Hughes (1988a). The resolution limits of 

the present x-ray fluorescence system for the determination of Zn is about 4 ppm; 

for Ga about 3 ppm; Rb about 5 ppm; Sr about 3 ppm; Y about 2 ppm; Zr about 4 

ppm; and Nb about 3 ppm. When sample standard deviations are greater than 

calibration-imposed limits of resolution (for example, the 6.7 ppm value for Rb 

in specimen 76-2 which exceeds the 5 ppm detection limit value), the larger 

number is preferred as a more conservative, robust reflection of elemental 

composition variation and of measurement error due to slight variations in sample 

surface and x-ray reflection geometry (see Hughes 1988a). 

The compositional data from these 12 specimens indicate that ten of them 

(from Groups 1, 2, and 3 and two from Wallace Tank Ruin) match the trace element 

"fingerprint" of obsidian of the Government Mountain/Sitgreaves Peak geochemical 
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type (see Jack 1971:Table 1), while two specimens (one from Group 4 and one from 

Wallace Tank Ruin) conform with the geochemical "signature" of obsidian from 

Grants Ridge, New Mexico (see Baugh and Nelson 1987:Table 1). 

Conclusions 

The tentative visual classification was supported by the results of the 

chemical sourcing. This indicates that the majority (96 percent) of obsidian 

from Puerco Ruin is from the Government Mountain source, 200 km west. The 

closest source, Red Hill, 100 km southeast, is not represented in the collection 

at all, and only two specimens are from the next closest source, Grants Ridge, 

180 km east. 

The two specimens sourced to Grants Ridge, recovered from the fill of 

Room 31 and the upper portion of Kiva 3, appear to be associated with the later 

occupation of the site (Table 16.2), and one of the three specimens from Wallace 

Tank Ruin is also from the Grants Ridge source. Although the sample is small, 

it may, along with the presence of Zuni ceramics in later contexts, point to 

increasing influence from the east. 

While obsidian comprised only a trace of the lithic material at Puerco 

Ruin, at Homol'ovi III, 75 km west obsidian accounted for 1.5 to 2 percent of 

the lithic material. The slightly greater proportion may be due the relative 

proximity of Homol'ovi to the Government Mountain source or trading ties with 

the Anderson Mesa area where flaked stone assemblages consist of up to 50 percent 

obsidian (Harry 1989). 
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Table 16.1 Obsidian Source Analysis, Puerco Ruin and Wallace Tank Ruin. 

Cat. No. 

76-1* 

76-2* 

76-3* 

3655 

3736 

3737* 

4320 

4339 

4343 

4347 

4349 

4481 

Zn 

60.8 
±8.1 

145.7 
±7.4 

61.8 
±8.0 

63.4 
±14.1 

74.1 
±11.8 

64.3 
±8.5 

155.6 
±9.0 

63.4 
±8.3 

81.5 
±10.6 

76.1 
±11.4 

68.4 
±8.6 

59.4 
±9.9 

Trace Element 

Ga 

14.8 
±5.8 

23.6 
±4.3 

20.1 
±4.2 

15.4 
±9.2 

18.5 
±6.5 

18.7 
±4.8 

27.0 
±4.8 

18.9 
±4.6 

15.4 
±8.2 

34.1 
±5.1 

19.7 
±4.9 

18.1 
±5.7 

Concent rati or 

Rb 

110.6 
±5.0 

515.0 
±6.7 

116.0 
±5.0 

111.1 
±5.8 

115.5 
±5.5 

112.9 
±5.1 

561.5 
±7.8 

104.9 
±5.1 

118.2 
±5.4 

129.2 
±5.6 

114.1 
±5.1 

108.0 
±5.2 

is 

Sr 

73.7 
±2.9 

7.8 
±2.9 

77.4 
±2.9 

79.4 
±3.6 

85.0 
±3.4 

77.4 
±3.0 

8.8 
±3.0 

74.5 
±2.9 

83.1 
±3.2 

91.7 
±3.5 

77.1 
±3.0 

77.5 
±3.1 

Y 

22.2 
±2.2 

67.2 
±2.4 

25.1 
±2.2 

23.8 
±3.0 

22.0 
±2.8 

21.4 
±2.3 

67.1 
±2.7 

21.1 
±2.3 

22.2 
±2.6 

22.5 
±2.8 

20.9 
±2.3 

22.6 
±2.4 

Zr 

80.3 
±4.1 

116.2 
±4.2 

84.9 
±4.1 

80.9 
±4.8 

75.6 
±4.6 

80.4 
±4.2 

132.5 
±4.4 

79.0 
±4.1 

85.7 
±4.4 

85.4 
±4.6 

82.0 
±4.2 

80.3 
±4.3 

Nb 

48.9 
±3.3 

181.6 
±3.7 

54.8 
±3.3 

57.6 
±4.1 

47.3 
±3.9 

49.4 
±3.5 

192.8 
±4.1 

45.6 
±3.4 

52.6 
±3.7 

55.6 
±3.9 

52.4 
±3.4 

55.4 
±3.5 

Visual 
Group 

-

-

-

1 

2 

1 

4 

1 

1 

2 

3 

1 

Obsidian 
Source 

GOVERNMENT MTN. / 
SITGREAVES PEAK 

GRANTS RIDGE, 
NEW MEXICO 

GOVERNMENT M T N . / 
SITGREAVES PEAK 

GOVERNMENT M T N . / 
SITGREAVES PEAK 

GOVERNMENT M T N . / 
SITGREAVES PEAK 

GOVERNMENT M T N . / 
SITGREAVES PEAK 

GRANTS RIDGE, 
NEW MEXICO 

GOVERNMENT M T N . / 
SITGREAVES PEAK 

GOVERNMENT M T N . / 
SITGREAVES PEAK 

GOVERNMENT M T N . / 
SITGREAVES PEAK 

GOVERNMENT M T N . / 
SITGREAVES PEAK 

GOVERNMENT M T N . / 
SITGREAVES PEAK 
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All trace element values in parts per million (ppm); ± = pooled expression (in ppm) of x-ray counting uncertainty and regression 
fitting error at 200 (*) and 300 seconds livetime; specimens 76-1, 76-2, and 76-3 from Wallace Tank Ruin, all others from Puerco 
Ruin. 



Table 16.2. Distribution of obsidian artifacts recovered during 1988-1989 excavations at Puerco Ruin. 

Additional specimens: 

Room 31 fill, 1* 
Room 33 fill, 2 
Room 34 fill, 1 

N190/E270 surface, 1 
N190/E250 surface, 1 

* Grants Ridge obsidian, all others Government Mountain. 
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1988 1989 excavations 
Depth excavations Kiva 3 Unit B Unit C Unit D Unit E Unit F 

0-10 - 2 1 4 -
10-20 2 - 1 - - 5 -
20-30 - 1 - 1 6 -
30-40 - 1* - - - 3 1 
40-50 - . . . . 4 . 
50-60 - . . . . 4 . 
60-70 - . . . . . 3 

Total 2 1 2 2 2 26 4 



Chapter 17 

CERAMIC MATERIALS ANALYSIS 

James M. Vint 

Refiring analysis and temper identification were conducted on orange ware 

sherds from Puerco Ruin and Homol'ovi III to find out more about prehistoric 

pottery manufacturing and trade in the region. This analysis is based on several 

premises taken from ceramic analysis literature. For example, the same or 

similar clays fired under similar conditions will result in ceramics within the 

same range of colors, while different firing conditions (including the firing 

atmosphere and fuel) will result in differing colors even with the same clay 

(Shepard 1953). Conversely, Bishop and others (1988) suggest that the uniform 

surface color between vessels of Hopi Yellow wares was controlled by firing 

temperature: numerous clay sources have been identified which fire to different 

colors when fully oxidized, yet the prehistoric ceramics made of these different 

clays exhibit great regularity in surface color (Bishop and others 1988). When 

the sherds are refired in uniform conditions, the original variability in clays 

or firing conditions can be assessed. 

Identification of temper in pottery may also reflect variations in available 

or utilized materials. Consistent differences in temper material between 

prehistoric villages may indicate local manufacture. Taken together, the data 

from refiring and temper identification can be used to assess questions of 

regional production and distribution patterns which might be reflected within 

the orange ware assemblage. 

Comparisons are made with orange wares from the site of Homol'ovi III 

(AZ J:14:14 [ASM]), a pueblo of about 50 rooms located near the town of Winslow, 

about 100 kilometers to the west of Puerco Ruin, Homol'ovi III has been 

extensively excavated as part of the Homol'ovi Research Program, and is part of 

the Homolovi Ruins State Park. Ceramics from Homol'ovi III were provided by 

the Homol'ovi Research Program (HRP), Arizona State Museum (ASM), to compare with 

ceramics collected during the 1988 and 1989 projects at Puerco Ruin, as well as 

from earlier Puerco Ruin excavations by Schroeder (1960). 

Previous refiring studies in the region include tests by Shepard (1953) on 

brown wares and gray wares from the southern end of Petrified Forest National 

Park, several tests conducted on brown wares and gray wares in the St. Johns 

region to the south of the park (Crown [1981] and Swarthout and Delaney [1982] 
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cited by Mills 1987:146). The majority of such studies have focused on plain 

or utility wares, or white wares (Mills 1987:146). This analysis presents a 

pilot retiring study for orange wares from the Little Colorado River drainage 

region in the Southern Colorado Plateau. 

The retiring study was undertaken to further test for variability in the 

orange wares which might be indicative of regional exchange and production 

patterns working within the cultural milieu represented by the Orange Ware 

Horizon. The questions formulated for this project are: 1) Is there evidence 

for trade of orange wares between Homol'ovi III and Puerco Ruin, as revealed in 

differences of clay coloration when sherds are fully oxidized and/or temper 

types? 2) Is there strong evidence for local manufacture of orange wares at 

Puerco Ruin? 3) In the refired orange wares, is there evidence for the distinct 

types of Homol'ovi Polychrome and Black Ax Polychrome, and do these differences 

reflect the original (pre-refiring) analysis results? 

Sample 

The ceramic sample was decidedly biased, thus no statistical manipulations 

other than dealing with raw counts were conducted. Ceramics from the 1988 and 

1989 Puerco Ruin assemblages were chosen by going through each provenience 

containing orange wares and selecting each orange ware (other than corrugated) 

from that level; if there was more than one sherd from a single vessel, when 

discernable, only one sherd from that vessel was taken. The total count for 

orange wares recovered during the 1988 and 1989 projects is 1,342; this includes 

all types. Sherds from the collections of Schroeder's 1957 excavations were 

selected by a "grab" sample; sherds from each room, but not each provenience, 

were taken. Although this sampling method is not ideal, it should at least 

provide a view of the orange ware variability at the site. Proveniences include 

room fill, trash fill in rooms, and extramural trash deposits from both the plaza 

area and outside of the pueblo. The different proveniences were not segregated 

for this analysis, as intra-site variability is not being addressed. Such 

analysis is still possible, as the catalog number and provenience for each sherd 

were recorded. 

A total of 239 sherds was chosen from the Puerco Ruin assemblage for 

refiring. Most (219) were orange wares: 12 decorated orange ware (black paint 

only), 82 Homol'ovi Polychrome (which lumped Homol'ovi Polychrome and Black Ax 

Polychrome), 124 orange wares with no discernable decorations (these may have 

been painted elsewhere on the vessel), and a single corrugated orange ware. The 
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remaining twenty were composed of 10 Kwakina Polychrome (based on temper seven 

were thought to be local, and three definite "imports"), a single possible White 

Mountain Red Ware, six brown corrugated, one plain brown ware, and two white-

slipped brown wares. These twenty are not directly of concern to the original 

question of orange ware production and distribution, but do provide some 

interesting additions to the experiment. 

Sherds from Homol'ovi III were generously provided by the Homol'ovi Research 

Program, Arizona State Museum. A total of 32 was selected from the collection 

provided. These ceramics came from proveniences disturbed by vandals, following 

the idea that pot-hunted materials may still be put to some use in archeological 

projects. Of the ceramics chosen, one is a decorated orange ware (only black 

paint present), 26 are Homol'ovi Polychrome, and five are non-decorated orange 

wares. 

All sherds were further classified as to either bowl, jar, or indeterminate 

in form. Twenty sherds from Puerco Ruin (10 bowl and 10 jar sherds) and 20 from 

Homol'ovi III (10 bowl and 10 jar sherds) were arbitrarily chosen for temper 

classification. 

Methods 

The ceramics from Puerco Ruin and Homol'ovi III were refired following 

methods used by Windes (1977) and Mills (1987). Each sherd was broken, so that 

one portion could be refired while one portion was left "as is" for future 

reference. The test portion of each sherd was refired in an electric kiln at 

a temperature of between 950 and 1000 degrees celsius for a period of one hour 

to uniformly and completely oxidize the ceramics. Munsell colors were taken of 

the core and exterior surface of the sherds prior to and after refiring. 

Analytical groups devised by Windes (1977) were used to arrange the Munsell 

readings into seven groups, with some additions; these are presented in Table 

17.1. Three samples of raw clay recovered from excavated context (trash fill 

from rooms and an extramural feature; Catalog Nos. 4771, 4772, 4773) were made 

into small pucks and fired to the same temperature as the ceramics. 
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Table 17.1. Munsell color groups and analytical color groups. Analytical groups after Windes (1977; Table 
10.5) and Mills (1987; Table 12.1). 

Analysis Group 
Number Name Munsel I Color Group 

1 Buff 10 YR 8/1-8/4 
10 YR 7/1-7/4 
2.5 Y N8-8/4 
2.5 Y N7-7/4 
5 Y 8/1-8/4 

2 Buff 7.5 YR N8-8/4 
7.5 YR N7-7/4 
10 YR 8/6-8/8 
10 YR 7/6-7/8* 

3 Buff 5 YR 8/1-8/4 
5 YR 7/1-7/4 
5 YR 6/2-6/4** 
2.5 YR 5/2** 
2.5 YR 6/2** 

3A*** Buff 5 YR 5/1-5/4** 
5 YR 4/1-4/4** 
7.5 YR 4/2** 
7.5 YR 5/2** 

4 Yellowish red 7.5 YR 8/6 
7.5 YR 7/6-7/8 
7.5 YR 6/6-6/8 
7.5 YR 5/4-5/8 

5 Yellowish red 5 YR 7/6-7/8 
5 YR 6/6-6/8 
5 YR 5/4-5/8 

6 Red 2.5 YR 6/4-6/8 
2.5 YR 5/4-5/8 
2.5 YR 4/4-4/8 

7 Red 10 R 6/3-6/8 
10 R 5/3-5/8 
10 R 4/4-4/6 
2.5 YR 3/6** 

*Added by Mills (1987) 
"Added for this analysis 
***Present only in pre-firing surface groups (see Table 17.5) 

Refiring results 

Tables 2 and 3 present the color groups of the ceramics by refired core 

color and refired surface color, respectively; Table 17.4 presents the color 

groups of the sherd surfaces prior to refiring, and Table 17.5 presents the 

color groups of the fired raw clay samples. Initially looking at the color 

groups of the sherd's exterior surfaces prior to refiring (Table 17.4), general 

patterns are noticeable within and between the samples from Puerco Ruin and 

Homol'ovi III. In comparing these patterns to the refiring results, it may be 
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possible to determine if surface color was being controlled by firing conditions 

or by the type of clay used. 

The Puerco Ruin ceramics show a prevalence of red-firing clays based on 

the original surface groups, with most of the sherds in groups 6 and 7. Lesser 

amounts are spread throughout the buff (1 through 3A) and yellowish red (4 and 

5) groups. Homol'ovi III ceramics fall into two distinct groups, one buff (group 

1), and the other principally red (group 6). After retiring, Puerco Ruin samples 

retain the emphasis in the red range, while the surface colors for Homol'ovi 

III condense into group 6. 

Table 17.2. Refiring results from Puerco Ruin and Homol'ovi III: oxidized core color groups. 

* see Table 17.1 
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Oxidized Color Group* 

1 2 3 4 5 6 7 Total 

Puerco Ruin 

Orange wares: 

Decorated 0/U (bowl) 10 - 10 

Decorated 0/W (jar) 2 - 2 
Homol'ovi Poly (bowl) - - 2 - 4 43 - 49 
Homol'ovi Poly (jar) 2 30 1 33 
Orange ware (bowl) 1 - - 48 49 
Orange ware (jar) 1 61 1 63 
Orange ware (ind.) - - 1 - - 11 - 12 
Orange corr. (jar) 1 - 1 

Subtotal - - 4 - 7 206 2 219 

Other wares: 

Brown w/white slip (bowl) - - - - - 2 - 2 

Brown ware (jar) 1 - 1 
Brown corr. (jar) 6 6 
White Mtn Red Uare (bowl) 1 1 
Kwakina Poly (bowl) 2 1 - - - 7 10 

Subtotal 2 1 - 1 - 16 - 20 

Total 2 1 4 1 7 222 2 239 

Homol'ovi III 

Decorated 0/W (bowl) 1 - 1 
Homol'ovi Poly (bowl) - - - 1 8 6 - 15 
Homol'ovi Poly (jar) 1 - - 4 1 5 11 
Orange ware (bowl) 1 1 
Orange ware (jar) 2 2 4 

Total 1 - - 6 11 14 32 

Grand Total 3 1 3 7 19 236 2 271 



Table 17.3. Refiring results from Puerco Ruin and Homol'ovi III: oxidized surface color groups. 
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Oxidized Color Group* 

1 2 3 4 5 6 7 Total 

Puerco Ruin 

Orange wares: 

Decorated 0/W (bowl) - - - - 1 7 2 10 
Decorated O/U (jar) 2 - 2 
Homol'ovi Poly (bowl) 2 - 1 27 19 49 
Homol'ovi Poly (jar) 1 16 16 33 
Orange ware (bowl) 1 - - 31 17 49 
Orange ware (jar) - - 1 - 3 36 22 62** 
Orange ware (ind.) 9 3 12 
Orange corr. (jar) 1 - 1 

Subtotal - - 4 - 6 129 79 208** 

Other wares: 

Brown corr. (jar) - . . . - $ . 0 

Brown ware (jar) . . . . . ] . I 
Brown w/white slip (bowl) - - - - - 2 - 2 
White Mtn Red Uare (bowl) 1 1 
Kwakina Poly (bowl) 7 3 10 
Subtotal 16 4 20 

Total - - 4 - 6 145 83 238** 

Homo I'ovi 111 

Decorated O/U (bowl) 1 1 
Homol'ovi Poly (bowl) 14 1 15 
Homol'ovi Poly (jar) 11 11 
Orange ware (bowl) 1 1 
Orange ware (jar) - - - - 1 3 - 4 

Total 2 28 2 32 

Grand Total - - 4 - 8 173 85 270** 

* see Table 17.17.1 
** One sherd less than count for core groups; Cat. No. 4118-2 surface miscolored, no munsell taken. 



Table 17.4. Color groups of original (pre-refiring) exterior surfaces of ceramics. 

* see Table 17.17.1 
** Group 3A not present in refired ceramics; darker than 1, 2, and 3. 
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Color Group* 

1 2 3 3A** 4 5 6 7 Total 

Puerco Ruin 

Orange wares: 

Decorated 0/W (bowl) - - 3 - - - 5 2 10 
Decorated 0/U (jar) 1 - - - 1 2 
Homol'ovi Poly (bowl) 4 1 - 4 24 16 49 
Homol'ovi Poly (jar) 2 1 1 1 15 13 33 
Orange ware (bowl) 7 - - 3 21 18 49 
Orange ware (jar) - - 10 1 - 7 28 17 63 
Orange ware (ind.) - - - 2 - 1 7 2 12 
Orange corr. (jar) 1 1 

Subtotal - - 27 6 1 16 101 68 219 

Other wares: 

Brown com. (jar) - - 3 2 - 1 - - 6 
Brown ware (jar) . . • ) . . . . . 1 
Brown w/white slip 1 - - 1 2 
White Mtn Red Ware (bowl) 1 1 
Kwakina Poly (bowl) 1 - - 1 7 1 10 
Subtotal 6 2 - 3 8 1 20 

Total - 33 8 1 19 109 69 239 

Homol'ovi III 

Decorated O/W (bowl) 1 - 1 
Homol'ovi Poly (bowl) 6 - - 2 7 15 
Homol'ovi Poly (jar) - - 2 - - 1 7 1 11 
Orange ware (bowl) 1 1 
Orange ware (jar) - - 1 - - 1 2 - 4 

Total 10 - - 4 17 1 32 

Grand Total - - 43 8 1 23 126 70 271 



Table 17.5. Temper groups for orange ware polychromes by site. 

These differences suggest that perhaps the potters at Homol'ovi III were 

controlling firing conditions to achieve the lighter surface color, while at 

Puerco Ruin such discrimination may not have been practiced. The clay used at 

Puerco Ruin may not be amenable to such manipulation of color; it may fire red 

regardless of temperature, or may have required firing at different temperatures 

than the Homol'ovi source in order to be serviceable. Once a clay source for 

Puerco Ruin has been identified, experiments may be able to examine this question 

further. 
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* Temper groups, materials listed by relative proportions: 1) Abundant quartz sand, red angular fragments 
(sandstone); 2) Abundant quartz sand, red angular fragments (sandstone), white angular fragments (sandstone); 
3) Abundant quartz sand, white angular fragments (sandstone), red angular fragments (sandstone); 4) Abundant 
quartz sand, red angular fragments (sandstone), yellow angular fragments (sherd?), black angular fragments (?); 
5) Moderate quartz sand, white angular fragments (sandstone); 6) Moderate quartz sand, white angular fragments 
(sandstone), black angular fragments (sandstone inclusions?); 7) Abundant white angular fragments (sandstone), 
moderate quartz sand. 

Temper Group* 

1 2 3 4 5 6 7 Total 

Puerco Ruin 

Bowls 2 - - - 5 1 2 10 

Jars 1 - - - 7 - 2 10 
Total 3 - - - 12 1 4 20 

Homol'ovi III 

Bowls 3 6 - 1 - - - 10 
Jars 6 2 1 - 1 10 

Total 9 8 1 1 1 - - 20 

Grand Total 12 8 1 1 13 1 4 40 

Table 17.6. Color groups for fired clay samples from Puerco Ruin. 

Unfired Fired 

Cat. Ho. Unpol ished Polished Unpolished Pol ished Color Group 

4771 10 YR 7/2 10 YR 5/2 2.5 YR 6/8 2.5 YR 6/8 1/6 

4772 10 YR 7/2 10 YR 5/2 2.5 YR 6/8 2.5 YR 6/8 1/6 

4773 ** Off munsell scale ** 2.5 YR 5/6 2.5 YR 5/6 -/6 



Based on the refiring results, the inhabitants of Puerco Ruin appear to 

have exploited principally a single source or type of clay. Cores of the refired 

orange wares from Puerco Ruin distinctly fall into group 6 (Table 17.2); there 

seems also to be a separate pattern, albeit slight, within group 3 (buff). The 

other ceramics from Puerco Ruin also fall into group 6 (except for the suspected 

non-local Kwakina Polychrome and White Mountain Red ware). This suggests that 

the same clay source(s) used to produce the orange wares also was used in other 

ceramic wares. 

The differences between what were identified as local brown wares and orange 

wares, then, may lie in differences in firing. Perhaps utilitarian vessels 

(i.e., the corrugated gray, brown, and orange wares) were fired with lesser 

quality fuels or to lower temperatures than the orange wares; considering the 

dearth of suitable fuels in the area around Puerco Ruin, it may be likely that 

such discrimination in firing was practiced. 

While the Puerco Ruin ceramics predominately fall into the red range (color 

group 6 and 7), cores of the Homol'ovi III sherds cluster more in the yellowish 

red color groups, with more than half of the sample in color groups 4 (n=6) and 5 

(n=ll); a bit less than half (n=14) fall into color group 6, and single sherd 

fits into group 1 (buff). This suggests either that two clay sources were used 

by the potters at Homol'ovi III, one firing yellowish red and the other red, or 

that ceramics were imported, possibly from the Puerco Ruin region. When the 

color groups of the oxidized surfaces (Table 17.3) are compared with the core 

groups, the hypothesis of two clay sources being utilized by the Homol'ovi III 

artisans seems more appropriate. 

Oxidized surface color groups of Puerco Ruin ceramics show distinct 

patterning in the red groups, with 129 orange Wares in group 6, and 79 in 

group 7. Interestingly, the other ceramic types also group in the red 

categories. There is also the slight presence in the buff range, represented, 

as with the core groups in this category, mostly by bowls (three out of four). 

The wide-spread color groups of the original surfaces have coalesced for the most 

part, with groups 6 and 7 emphasized. 

The two well-represented groups of red indicate two distinct surface appear

ances , implying the validity of Homol'ovi Polychrome and Black Ax Polychrome as 

distinct types; the surface groups of the Homol'ovi III sherds predominantly fall 

into color group 6. Color group 6 is more yellow in hue than color group 7, 

which is more toward the red end of the spectrum. 
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As it appears that a single clay source was predominately used to produce 

the orange wares from Puerco Ruin, based on the preponderance of color group 6 

for the cores, the two distinct surface groupings suggest differences in surface 

treatment. Firing atmosphere, as mentioned above may have played a role in this, 

or a red-firing pigment may have been added to the surface wash or "self-slip" 

noted on a number of the local orange wares; since a surface wash was not 

tabulated as an attribute during analysis, it is not possible to reach a 

conclusion on this without returning to the collection. As a subjective 

observation, no distinctly applied slips on local sherds were noticed during 

analysis, but such a colored wash is not out of the question. Overall, it 

appears that the nature of the clay was the primary factor in determining the 

surface color, rather than controlling of firing conditions, as Bishop and others 

(1988) suggest for Hopi Yellow wares. This suggests, perhaps, lesser emphasis 

in specialization of ceramic manufacture within orange wares. 

When fired, the raw clay samples from Puerco Ruin fall into color group 6 

(Table 17.7). Combined with the overall tendency for ceramics from Puerco Ruin 

to fall in group 6, the presence of raw clay which fires to the same group 

provides corroborating evidence for the production of orange ware and possibly 

other ceramics at Puerco Ruin. 

Temper analysis 

Forty orange ware polychromes were arbitrarily selected for temper analysis, 

twenty from the Puerco Ruin sample and twenty from the Homol'ovi III sample, with 

ten bowl sherds and ten jar sherds from each site. The portions of the sherds 

which were not refired were examined macroscopically (under a lOx handlens). 

The predominate tempering materials observable were noted, and groups formed 

corresponding to the relative abundance of the materials used. Seven groups were 

formulated (see Table 17.6). 

These temper categories reveal a marked distinction between ceramics from 

Homol'ovi III and Puerco Ruin. Ceramics from Puerco Ruin predominately show 

temper group 5, with a few in groups 6 and 7; these are characterized by the 

white angular fragments of sandstone, which turns to an orangish red when 

refired. Three sherds fit in temper group 1. The ceramics from Homol'ovi III 

fit mostly into temper groups 1 and 2, which are characterized by red angular 

fragments of sandstone; all of the Homol'ovi ceramics contain some amount of red 

angular fragments. 
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During the 1989 excavations at Puerco Ruin, two possible indications of 

temper used by local potters were found, one being a sub-floor pit in one of the 

excavated rooms (Room 33, Feature 4) filled with a fine, well-sorted quartz 

sand, and the other a metate of decomposing, crumbly, white sandstone found in 

another room (Room 32). When ground up, the sandstone appears identical to that 

used as temper in the local ceramics; it also turns to the same orangish red when 

fired. The quartz sand from the pit also visually matches sand used as temper 

in the sherds. 

Discussion 

Although the oxidized color groups provide some amount of discrimination 

between ceramics from Homol'ovi III and Puerco Ruin, alone they do not defini

tively segregate sherds into groups of identifiable origin; although groups 4 

and 5 are distinctly correlated with Homol'ovi III, and group 6 is correlated 

with Puerco Ruin, Homol'ovi III also shows a significant number of sherds which 

fire into group 6. The differences in temper provide a finer discriminatory tool 

for linking locality of manufacture in conjunction with the retiring results. 

The presence of sherds at Puerco Ruin with temper and retired color groups 

associated with those from Homol'ovi (and vice versa) suggests some amount of 

trade; that orange wares were being produced in both regions is readily apparent, 

as indicated in the distinct patterning of temper types and, in a bit more 

obscure manner, the refired color groups. Bowls and jars from both sites appear 

to have been made from the same type of clay, suggesting that functional 

differences between the different forms did not necessitate different clays; jars 

from Homol'ovi III show a tendency to have temper group 2 and bowls temper 

group 1, and at Puerco Ruin temper does not appear to vary too much, but the 

sample of temper types is not large enough to make any valid conclusions on 

functional associations of temper with vessel forms. 

Based on the results of refired color groups for the cores (Table 17.2), 

it appears that potters at Homol'ovi III selected between at least two types of 

clay, one firing yellowish red and the other red, while the artisans at Puerco 

Ruin appear to have had a single type of clay at their disposal, one which fires 

red; there is the possibility for a second clay type, firing buff, but few sherds 

fall in this group, making it more likely to be a non-local source. The same 

clay used for producing orange wares at Puerco Ruin seems also to have been used 

for other types as well, as suggested by the limited retiring of brown ware 

sherds. 
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Regional interaction, then, seems to be represented more by the shared 

tradition of orange ware ceramics (see, for example, Wills 1988:71-89), with 

not much evidence for exchange of vessels between the Homol'ovi region and Puerco 

Ruin. The refiring study correlates with the results of the initial analysis 

(Chapter 8) , which identified predominately locally manufactured orange wares 

at Puerco Ruin, whether or not identification of sherds as Homol'ovi Polychrome 

and Black Ax Polychrome were made correctly during the original analysis can only 

be verified by going back through collections and matching ceramics with the 

counts on the analysis forms. However, the refiring results do substantiate a 

dichotomy between a lighter surfaced polychrome and one which is redder in the 

Puerco Ruin assemblage, which is not present in the Homol'ovi III sample; this 

is interpreted to represent the types of Homol'ovi Polychrome and Black Ax 

Polychrome. 
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Chapter 18 

ROOM ANALYSIS 

Previously 24 rooms and three kivas were excavated at Puerco Ruin. During 

the 1988-1989 fieldwork, an additional four rooms were excavated and a kiva was 

tested. In spite of this fairly large sample (about 30 percent of the estimated 

total number of rooms), several factors complicate room analysis. First, all 

of the previously-excavated rooms are in the southern portion of the pueblo, with 

most in the southwest quarter. Second, each excavation project used different 

recovery methods. Third, the degree of detail in reporting styles also varied. 

Nevertheless, some general comparisons and interpretations about room 

construction and abandonment sequences, and room function, are possible. These 

provide additional information on subsistence and site history. 

Pueblo Growth and Abandonment 

Growth 

Although pueblo growth is ostensibly measured by any increase in size (such 

as, more rooms), determining pueblo growth is complicated by remodeling, reuse, 

and abandonment of individual rooms, recycling of construction materials, and 

different room functions (Reid and Shimada 1982). Based on its regular plan 

and the pattern of wall bonding, Jennings (1980) suggested that Puerco Ruin was 

constructed in a short time, possibly all at once. However, Jennings did allow 

that the northeast portion, with an irregular angle in the exterior east wall, 

may have been built later. 

However regular the final plan of the pueblo, wall bonds and abutments 

provide the most direct information on building sequence. While abutted joints 

indicate sequential construction, they do not necessarily imply separate 

construction events; the temporal gap could be one day or 100 years. The best 

evidence for subsequent addition is in Room 32. The wall abutments of Room 32 

(Figure 18.1) indicate that the rooms to the southeast and southwest of it were 

constructed first, then the rooms to the west and south. The north wall of Room 

32 (built on plaza trash) was added last, forming the four-sided enclosure we 

designated Room 32. 

Schroeder and Jennings noted wall bonds and abutments, but both of their 

construction sequence analyses have limitations. Schroeder excavated only a 

small number of rooms, and few corners were exposed. More confusing are 
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Jennings' interpretation of wall 

bonds and abutments, which changed 

between his preliminary (1967) and 

final (1980) reports, and conflict 

with those depicted by Schroeder. 

Further, each investigator assumed 

that the rooms excavated by Cosgrove 

(Rooms 1-3) all have bonded corners, 

but Cosgrove does not mention wall 

bonding in his report. It was not 

possible to field check these 

inconsistencies, since the upper 

portions of all excavated rooms have 

been stabilized (as bonded walls) and 

the lower portions have been 

backfilled. However, stabilization 

records on file at WACC (Sudderth 

1977) provide detailed photographs of 

each side of each wall prior to 
Figure 18.1. Southwest corner of Room 32. 

stabilization (see Figure 18.2). In some cases it is possible to determine from 

the photographs whether the corners are bonded or abutted. 

Figure 18.3 depicts the reconstruction of wall abutments and bonding based 

on all available information. For some rooms, existing walls were too low to 

determine, or photographs provided no clear information; in these cases, Figure 

18.3 depicts Schroeder and Jennings's observations. Unfortunately, because the 

early excavations did not test along the exterior wall, no data on the exterior 

pueblo wall are available. The actual exterior wall construction, which would 

bear upon any construction interpretations, and should be checked by trenching 

selected areas along the south wall. 

While the bond/abutment patterns shown in Figure 18.3 are somewhat 

ambiguous, they can be used to reconstruct a tentative sequence of building 

events, which is markedly different than that proposed by Jennings and Schroeder. 

It seems likely that the pueblo was not all built at once: the south room block 

may have begun as a core of four rooms (Rooms 7, 8, 10, and 11), to which were 

added a storage room (Room 13) and two-room unit (Rooms 4 and 5), and then a one-

to three-room unit (Rooms 1, 2, and 3). Information from the western room block 

is less clear; it may represent a single construction event. 
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Figure 18.2. West wall of Room 4 (from Sudderth 1977). 

In the northern room block, Rooms 33 and 34 appear to have been constructed 

at the same time. Few data are available for the eastern rooms, but abutments 

indicate the rooms were not necessarily constructed at the same time. Finally, 

the presence of subfloor trash with Zuni ceramic wares, as well as wall bonds 

and abutments, indicates that Room 32 was a late addition to the southern room 

block. Certainly, more data are needed to substantiate this model. 

Abandonment 

To determine the nature of the abandonment process at Puerco Ruin, three 

lines of evidence are used: 1) the Reid Relative Room Abandonment Measure, 2) the 

presence of de facto artifacts (that is, those left in place at the time of 

abandonment), and 3) burning. Again, the irregular data generated by the 

different excavations hamper comparisons. Although Cosgrove includes numerous 

sherds in rooms in his ceramic tables, he states that few sherds were encountered 

in room fill. This could imply that the sherds are most likely from the floor. 

In addition, many of the sherds are from but a few ceramic types. Schiffer 

(1989) suggests that large numbers of sherds with a low diversity of ceramic 

types may indicate de facto refuse, rather than trash fill. It seems likely that 

the sherds from Rooms 1, 2, and 3 may represent unrestored/untabulated vessels, 

and therefore de facto refuse. Room 11 may also have more de facto refuse 
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Figure 18.3. Wall bonds and abutments at Puerco Ruin. 

(restorable pots) than Schroeder indicates. In his field notes, Schroeder notes 

that excavation of Room 11 was not completed during the 1957 field season due 

to the abundance of crushed whole vessels on the floor. The next season Vivian 

finished the room excavation and the two sets of proveniences are difficult to 

sort out in the report. In any event, only four restorable vessels were 

reported, along with a high ceramic count of mostly corrugated sherds which may 

indicate that there were more vessels. This could not be confirmed with the WACC 

collections; it appears that only a portion of the recovered ceramics were 

curated. Jennings's overall ceramic counts may be incomparably low. The 

percentages of decorated versus undecorated sherds appears high, possibly 

reflecting a collection bias. 
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Data for applying the Reid Relative Room Abandonment Measure are presented 

in Table 18.1 and detailed in Appendix D. Figure 18.4 charts the data using the 

number of restorable pots on floors. Since previous work may have under-reported 

restorable vessels, the data in Figure 18.5 use the density of sherds in floor 

proveniences (following Schiffer 1976) . A wide diversity of ceramic types would 

indicate a trash-filled room. Rooms abandoned while the pueblo was occupied 

would contain little or no de facto refuse due to scavenging and reuse. A high 

density of secondary refuse in fill would indicate trash-filled rooms, abandoned 

during occupation of other parts of the pueblo. 

Rooms can be divided into three groups using the Reid measure: 

Group 1 consists of 15 late- or last-abandoned rooms, indicated by high 

floor density and low fill density: Rooms 1, 2, 3, 5, 8, 10, 11, 13, 16, 17, 

23, 26, 27, 28, 30. Most of these are in the southwest quarter of the pueblo. 

Group 2 consists of eight probable late-abandoned rooms, indicated by low 

densities of floor and fill artifacts: Rooms 18, 20, 21, 22, 24, 25, 29, 31. 

Group 3 consists of five early-abandoned rooms, indicated by a high density 

of fill artifacts and low density of floor artifacts: Rooms 4, 7, 32, 33, 34. 

Figure 18.4. Reid Relative Room Abandonment Measure using number of 
restorable pots on floors. 
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Table 18.1. Data for applying Reid's Relative Abandonment Measure. 

Room 

1 
2 
3 
4 
5 
7 
8 
10 
11 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
K1 
K2 
K3 

m2 

7.0 
6.8 
7.0 
4.6 
6.7 
6.8 
8.1 
7.0 
6.8 
5.2 
10.4 
9.2 
6.0 

15.0* 
8.6 
8.4 
6.3 
5.0 
8.6 
8.7 
4.6 
4.2 
4.2 
4.2 
4.0 
5.0 
3.8 
7.4 
6.3 
12.3 
24.8 
20.0* 

She 
Floor 

95 
914 
165 
0 
? 
17 
69 
62 
23 
35 
6 
43 
0 

200* 
0 
3 
1 
1 

:rds 
Fill 

? 
? 
? 

271 
100 
315 
85 
0 

613 
32 
2 
0 
0 

100* 
16 
54 
65 
26 

(224 between floors) 
1 
0 
84 
55 
0 
51 
17 
25 
19 
0 
0 
0 
-

25 
30 
0 
33 
52 
0 
73 
97 
380 
754 
135 
325 
-

Pots on 
Floor 

? 
2+? 
4+ 
0 
1? 
0 
1?? 
1? 
3+ 
1 
2 
2 
0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
4 
0 
2 
0 
0 
0 
0 
0 
0 
1+ 

Sherds 
Floor 

16 
139 
32 
0 
0 
2 
9 
9 
4 
7 
0 
5 
0 
13 
0 
0 
0 
0 
0 
0 
0 
21 
13 
0 
13 
3 
7 
2 
0 
0 
0 
10 

per m 
Fill 

0 
0 
0 
60 
17 
45 
11 
0 
81 
9 
0 
0 
0 
6 
2 
7 
11 
26 
0 
3 
5 
0 
7 
12 
0 
15 
26 
51 
120 
11 
13 
133 

Based on the percentages of Pueblo III ceramics in the fill of these rooms, 

Rooms 4 and 7 appear to have been the earliest abandoned. Jennings's ceramic 

collection at the Museum of Northern Arizona was briefly inspected by Jim Vint 

to verify the Pueblo III dating of the ceramics from Rooms 4 and 7 and to 

determine if the sherds were particularly eroded as though redeposited trash from 

an earlier dump. The fill in Rooms 4 and 7 did contain many black-on-white 

sherds, mostly Holbrook, Walnut, and varieties of Puerco. Most of the Pueblo 

III black-on-white sherds are in good condition, not severely eroded or 

weathered. As might be expected, earlier types such as Black Mesa and Kana-a 

are more weathered. This suggests that the deposit is a early dump and not a 

secondary deposit from the plaza. The high density of sherds in the fill of Room 

32 may in part reflect collection bias: like other rooms excavated in 1989, fill 

was screened and the percentage of sherds recovered is undoubtedly higher than 
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in previous excavations. Stratigraphic evidence suggests Room 32 was built late, 

and it seems less likely that a late-constructed room would be early-abandoned. 

The kivas (including Room 19) are not directly comparable with the room data 

due to the depth of these structures. All would appear as early-abandoned on 

the Reid scale, which uses a measure of sherds per square meter, not cubic meter. 

The low percentages of Pueblo III wares in the fill of these structures suggests 

these rooms were not early-abandoned. Further, the presence of at least one 

restorable vessel on the floor of Kiva 3 (de facto refuse) indicates it may have 

been late-abandoned. 

Additional evidence is provided by burned rooms that were not reoccupied 

after burning. These include Rooms 3, 5, 8, 13, 17, 20A, 20B, 21, and 29, and 

possibly Rooms 10, 26, and 30. Since they were not reused, even for trash 

disposal, these must have been burned at or after abandonment of the pueblo. 

Most likely they burned at abandonment, since several of the rooms have abundant 

cultivated foodstuffs; the food probably would have been taken with the 

inhabitants had it not been burned. Other burned rooms, such as Rooms 8 and 17, 

have numerous de facto artifacts, some of which are small presumably with a high 

curate value (for example, bird bone whistles). 

Types and varieties of de facto artifacts generally corroborate the sequence 

of abandonment suggested above. Given similar room functions (a convenient, if 

not necessarily valid assumption), rooms late-abandoned are expected to contain 

more techno-functional types (for example, pottery, grinding implements, awls) 

in the de facto refuse. Five rooms (1, 20A, 21, 28, 29) have three techno-

functional types on the floor, four (2, 3, 20B, 33) have four types, and three 

(8, 17, 34) have five or more types. All but Rooms 33 and 34 are in the 

southwest quarter of the pueblo. Why Rooms 33 and 34, both apparently trash-

filled, have so much de facto refuse is unclear. However, different recovery 

methods, as discussed above, may bias this data as well. 

Room Function 

The determination of room function is vital in estimating pueblo population 

and providing subsistence data (for example, the percentage of rooms used for 

storage has been used to infer degree of sedentism and reliance upon 

agriculture). Several room types have been determined at other pueblo sites, 

based on a variety of measures. At Grasshopper Pueblo (Ciolek-Torrello 1984), 

seven room types were discerned using factor analysis: 1) limited activity, 

2) habitation, 3) domestic storage, 4) multifunctional habitation, 
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Figure 18.5. Reid Relative Room Abandonment Measure using sherd density of 
floor. 

5) manufacturing, 6) storage/manufacture, and 7) ceremonial. At nearby Broken K 

Pueblo (Hill 1968) , three room types were discerned: 1) habitation (floor area 
p p 

greater than 6.5 m ), 2) storage (less than 6.5 m ), and 3) ceremonial. At the 

Joint Site (Schiffer 1975), four room functions were discerned: 1) habitation, 

2) storage, 3) dump, 4) kiva. Rooms over 6.7 m in size with hearths were 

classified as habitation. Rooms without hearths, even if they contained mealing 

bins, were considered storage. 

Room features provide the most commonly used indicator of room function. 

For example, by pueblo times kivas had highly standardized features, indicating 

their ceremonial function. Hearths, wall vents, and often mealing bins, are 

generally associated with habitation. Mealing bins by themselves indicate 

habitation or work space, and a lone mealing bin in a room may occur as a 

supplement to a habitation room (Ciolek-Torrello 1984). Architectural features 

may be related to function, for example, doors may connect groups of rooms with 

different functions, possibly indicating a household unit. 

De facto artifacts are another measure of room function, with more diverse 

artifacts indicating habitation (Hill 1968; Schiffer 1975:151). Storage vessels 

and few domestic implements would indicate storage, and the presence of clays, 
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cores, pigments, and minerals would indicate manufacturing, or storage if a 

hearth was not present (Ciolek-Torrello 1984). 

At Puerco Ruin, features (Table 18.2), and to some extent artifacts, provide 

the evidence for room function as depicted in Table 18.3 (see also, Appendix C). 

Hearths and wall vents are inferred to indicate habitation. In all, 61 percent 

of the excavated rooms lack hearths; these are inferred to be work or storage 

rooms. Burned foodstuffs in Rooms 3, 17, and 21, and possibly Rooms 5, 8, and 

10, suggest these were storage rooms. It should be noted however that the burned 

foodstuffs could also have resulted from the temporary storage of fall surpluses; 

indeed Rooms 17 and 21 are among the largest rooms excavated at Puerco Ruin. 

The layout and artifacts (such as the bird bone whistles) of Room 17 hints that 

this room may not have been used primarily for storage. Rooms lacking hearths 

but containing a mealing bin are inferred to be work/storage rooms. 

Although some functional categories seem to break down by size (Hill 1968; 

Schiffer 1976), assuming that early excavation data are reliable, size does not 

appear to be a good indicator of room function at Puerco Ruin. If the presence 

of a hearth is assumed to indicate a habitation room, then several habitation 

rooms are smaller than storerooms or work/storerooms. The mean size of excavated 

Table 18.2. Summary of room features and attributes. 

Room 

1 
2 
3 
4 
5 
7 
8 
10 
11 
13 
16 
17 
18 
20A 
20B 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

Trash 
Filled 

_ 

-
-
Y 
-
Y 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Y 
-
Y 
Y 

Hearth 

1 
-
-
1 
1 
1 
1 
1 
1 
-
-
-
-
-
1 
-
-
1 
1 
2 
-
2 
2 
-
2 
-
-
-
• 

Mealing 
Bins 

m 

-
-
-
-
-
-
-
1 
-
-
-
-
-
-
-
-
-
2 
-
-
1 
-
-
-
1 
1 
2 
2 

Storage 
Feature 

, 
1 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
1 
-
-
1 
-
-
-
1 
-
1 
-
3 
1 

Plastered 

? 
? 
? 
Y 
-
-
7 

-
-
-
-
-
-
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
-
Y 
-
Y 
Y 
-
Y 
• 

Burned and 
Not Reused 

_ 

-
Y 
-
Y 
-
Y 
? 
-
Y 
-
Y 
-
Y 
Y 
Y 
-
-
-
-
-
-
-
Y 
Y 
-
-
-
• 

Burned 
Foodstuffs 

_ 

-
Y 
-
? 
-
7 

? 
-
-
-
Y 
-
-
-
Y 
-
-
-
-
-
-
-
-
-
-
-
-
• 
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Table 18.3. Inferred room use at Puerco Ruin (multiple uses listed early to late). 

Room Use 

1 habitation 
2 storage 
3 storage 
4 habitation, dump 
5 habitation 
7 habitation, dump 
8 habitation 
10 habitation, storage(?) 
11 habitation/work 
13 storage 
16 storage 
17 storage 
18 storage 
19 kiva, dump 
20 storage; A storage, B habitation 
21 storage 
22 storage 
23 habitation 
24 storage/work, habitation 
25 habitation (u/storage feature) 
26 storage 
27 storage(?), habitation/work, dump 
28 habitation 
29 storage 
30 habitation 
31 storage, storage/work, dump 
32 storage/work, dump(?) 
33 storage, storage/work, dump 
34 storage/work, dump 
K1 k iva, dump 
K2 k iva, dump 
K3 k iva, dump 

rooms a t Puerco Ruin i s only 6 . 3 m (Figure 1 8 . 6 ) . Comparison of mean room s i z e 
p 

with other sites in the region (for example, Table Rock Pueblo at 6.4 m , 
p O O 

Homol'ovi III at 9.2 m , Homol'ovi II at 9.0 m , and Awatovi at 4.9 ) suggests 

that mean size may be affected by the proximity and species of available wood, 

which could in turn determine whether habitation rooms could be appreciably 

larger than other rooms. Jennings' noted a correlation between square-shaped 

rooms and the presence of hearths, suggesting that square rooms are easier to 

heat. Jennings's observation appears to hold for most of the rooms excavated 

in 1989, also. 

A tentative population estimate can be given of the pueblo based on the 

room function evidence. Eleven of the 28 excavated rooms (39 percent; excluding 

kivas) are considered habitation rooms. Assuming the excavated rooms are a 

representative sample, the site would contain about 39 percent habitation rooms, 

or over 39 of the estimated 100+ rooms at the site. Using Hill's (1970) figure 

of 6.1 persons per household (based on early historic Hopi accounts) would yield 

a population of roughly 235 people, assuming each habitation room represents one 

310 



household and all were occupied at the same time. With the same assumption, that 

all rooms were occupied at once, Jennings (1980:176-179) chose the more 

conservative space-per-person models of Naroll (1972) and Kvamme (1978), along 

with a lower estimate of the total number of rooms, to arrive at a total of 72 

people at the site. One of the models (Clark 1974) discounted by Jennings 

yielded a population estimate of 234, close to that obtained using Hill's model. 

Of course room function did not remain constant, and not all habitation 

rooms were inhabited at once. Room fill indicates some rooms were abandoned and 

used as dumps. Rooms 4 and 7, filled with older Pueblo III period trash, were 

likely abandoned before the northern room block was even constructed. The number 

of rooms that may have been contemporaneous is difficult to estimate precisely 

without tighter chronometric controls. For example, although archeomagnetic 

dates could determine contemporaneity, such dates are difficult or impossible 

to obtain from slab-lined hearths. However, the last-abandoned rooms, as 

discussed above, were likely occupied simultaneously. Eight of these 15 

excavated rooms were habitation rooms. Therefore, using Hill's estimate of 6.1 

persons per household, there may have been up to 50 persons at the pueblo just 

prior to abandonment. 

Summary and Conclusions 

The growth and abandonment of Puerco Ruin reflects a complex series of 

events that cannot be fully addressed with the data at hand. It appears that 

the pueblo may have begun during late Pueblo III times as a small community of 

several households in what is now the southern portion of the pueblo. This was 

followed by rapid growth during early Pueblo IV times to an estimated maximum 

population of perhaps over 200. Apparently-integrated building episodes suggest 

rapid growth, perhaps through immigration. Portions of the site were gradually 

abandoned. During the late occupation of the pueblo, rooms were still being 

added and remodeled in the southern room block, suggesting changes and additions 

within family units, rather than an influx of people. The final abandonment was 

by a fairly large group (at least 7 households), who occupied rooms in the 

southwest quarter of the pueblo. So far, no kiva can be associated with the 

final occupation: all of the kivas (n=4) excavated to date have been trash-

filled to some extent. If further testing fails to find a kiva that is not 

trash-filled, this may indicate seasonal use of the site, possibly by people from 

nearby Wallace Tank Ruin (following Adams 1989). However, the abundance of 
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Figure 18.6. Room size distribution at Puerco Ruin. 

burned stored foodstuffs already recovered suggests that the final occupation 

of Puerco Ruin was year-round. 

Both Schroeder and Jennings contend that the small number of burned rooms 

each found during excavation represent accidental fires. However, considering 

the total number of burned rooms encountered during the three excavations, 

abandonment may not have been as peaceful as Schroeder (1960:2) and Jennings 

(1980:169) suggest. In all, seventeen rooms were burned; of these, twelve were 

not reoccupied. If one looks at the seven room clusters defined by Jennings on 

the bases of connecting doorways and room function, one cluster in the eastern 

portion of the pueblo was already abandoned, and the remaining six each contained 

at least one burned room (Figure 18.7). Three of the last-abandoned rooms 

contained masses of burnt foodstuff. Because these rooms have no hearths, 

accidental fires seem unlikely. None of the burned rooms in the southwestern 

part of the pueblo were reoccupied. 

Evidence of minor structural fires was noted in four rooms, and two others 

possibly were burned to some extent. Curiously, two of the burned rooms 

contained burned shrubs or twigs scattered across the floor; these may have 

functioned as "kindling" in purposefully-set fires. These rooms show no evidence 

of reuse, even as trash dumps, and the fires may have occurred at abandonment. 

If so, the wide-scale destruction of rooms and food stores does not suggest a 

leisurely abandonment. Archeomagnetic dates on these burned floors may help 

determine whether there truly is contemporaneity. 
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Figure 18.7. Family room clusters defined by Jennings (1980). 
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Chapter 19 

CHRONOMETRICS 

Jeffery F. Burton, Thomas M. Origer, and John C. Sheppard 

The temporal placement of Puerco Ruin has been previously estimated on the 

basis of ceramic cross-dating, architecture, and a single radiocarbon date. 

While the chronometric data collected during the three previous excavations were 

substantially similar, inferences about the time of occupation of the site differ 

slightly. Schroeder (1960:8) suggested that the main occupation of the pueblo 

occurred from A.D. 1250 to 1350. Some earlier, less intensive occupation was 

also inferred from both ceramics and architecture. Some wall portions were 

found beneath, and askew to the exterior pueblo wall, and black-on-white ceramics 

found predate other types recovered. The dates of the main occupation suggest 

the site was the first in the Petrified Forest area to incorporate a large 

population into a single community (Stewart 1980:186). Jennings (1980:165-169) 

concluded that architecture and ceramics indicate two separate occupations at 

the site, one before A.D. 1200, and the second from A.D. 1300 to about 1400. 

Although the discrepancies between the two interpretations may seem small, the 

posited hiatus could have implications for the reconstruction and understanding 

of regional land use, reactions or adaptations to environmental fluctuations, 

and construction and abandonment processes at the pueblo. 

Therefore, one of the main research questions of the 1988-1989 fieldwork 

was to test Jennings' hypothesized hiatus. A secondary objective of the testing 

was to date the lithic scatter north of Puerco Ruin. During previous testing 

of a portion of the lithic scatter (AZ Q: 1:101 [Wells 1988]), little chronometric 

information was recovered. To address these questions and provide a temporal 

framework for the present study, a broad range of both absolute and relative 

dating methods was employed, as discussed below. 

Absolute Dating 

Two methods of absolute dating were used, radiocarbon dating and obsidian 

hydration dating. The only previous absolute date from Puerco Ruin is a 

radiocarbon date on maize (Jennings 1980). Unfortunately no wood suitable for 

tree-ring dating was encountered during the present work; wood submitted by 

Jennings was identified as Cottonwood, currently an undatable species. 
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Radiocarbon Dating 

With the abundant char red remains in d i s c r e t e f e a t u r e s , the p o t e n t i a l for 

rad iocarbon da t i ng a t Puerco Ruin, was found to be h igh . Unfor tuna te ly funding 

l i m i t e d the number of samples t h a t could be analyzed. Eight samples ( inc lud ing 

one from Schroeder ' s 1957-58 work) were submit ted to the Radiocarbon Laboratory 

a t Washington S t a t e U n i v e r s i t y , Pullman, Washington. The r e s u l t s of these assays 

a re p r e sen t ed in Table 1 9 . 1 . 

Table 19 .1 . Radiocarbon dates from Puerco Ruin. 

Sample 
number 

P-
1544 

USU-
3980 

WSU-
3981 

USU-
3982 

WSU-
3983 

USU-
3984 

USU-
3985 

wsu-
3986 

usu-
3987 

Mat'I 
type i 

maize 

maize 

wood 
charcoal 

maize 

beans 

wood 
charcoal 

maize 

maize 

grass 

Lab date 
[years B.P.) 

500+50* 

400±70 

625±85 

640±80 

770*60 

730±90 

570±90 

580+80 

700±185** 

C13/C14 

-11.0 

-11.0 

-25.0 

-11.0 

-23.0 

-25.0 

-11.0 

-11.0 

-12.5 

Calibrated 
+ date (A.D.)++ 

1260-1285 
(1225-1310, 1340-1380) 

1280-1320, 1350-1390 
(1240-1420) 

1270-1410 
(1240-1440) 

1040-1260 
(1020-1280) 

1200-1260 
(1060-1280) 

1220-1300, 1380± 
(1160-1400) 

1160-1280 
(1030-1320, 1350-1380) 

1160-1280 
(1020-1300, 1370±) 

1160-1420 
(980-1520) 

Provenience 

Room 21, floor 

Feature 2 

Feature 1 

Room 31, fill 

Room 34, Fea 1 

Feature 5 

Kiva 3, floor 

Room 17, floor 

Room 34, roof 

Inferred dated event 

pueblo abandonment 

possible hiatus 

main occupation 

late occupation 

aband. north rooms 

pre-Zuni influence 

late occupation 

pueblo abandonment 

const, of north 
rooms 

Cat. No. 

unk 

3747 

3761/9 

4486 

4491 

4490 

4489 

none 

4492 

+ C13/C14 ra t ios are estimates (±2) from Stuiver and Polach 1977:358; 
the C13/C14 ra t i o correct ion is from Taylor 1987:122; 
Jennings C13/C14 r a t i o as reported by lab (Jennings 1980:167). 

++ ca l ibrated dates are from Stuiver and Pearson 1986; 
One sigma range, two sigma range in ( - - ) . Discontinuous ranges are 
the resul t of f luc tuat ions in the radiocarbon curve. 

* Jennings reported lab date mu l t ip l i ed by 1.03 to adjust for hal f l i f e used 

* * small sample, 77.8 mg 

Four samples of maize, two of wood cha rcoa l , and one each of beans and grass 

were submit ted for rad iocarbon a n a l y s e s . Each sample was from a d i f f e r e n t 

provenience . While a s i n g l e radiocarbon da te i s g e n e r a l l y cons idered of l i m i t e d 

v a l u e , funding prec luded submi t t ing more than one sample from each provenience . 
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It was hoped that some intrasite temporal patterns could be discerned from these 

samples, even though the range of each date could easily exceed the span of 

occupation at the site. 

One sample of maize from Schroeder's collections (WSU-3986) was from the 

floor of Room 17. This room, like Room 21 which yielded Jennings' radiocarbon 

sample, contained masses of burned foodstuffs on the floor. Because these rooms 

were not reused after burning, it was hoped that the maize would date not only 

the last occupation of the room, but also perhaps the last use of pueblo. A 

sample of maize (WSU-3980) from subsurface Feature 2 consisted of charred maize 

dumped outside the pueblo. It appears likely that the maize was from the burning 

of Room 33. A composite sample of charcoal (WSU-3981) from subsurface Feature 

1, an extramural hearth, included both macrobotanical remains and remains from 

a flotation sample. This feature should pre-date the maize dump (Feature 2), 

since it is associated with the underlying occupation surface. It is likely 

associated with the main occupation, after the northern rooms were built, but 

before trash was dumped in the area. Maize from the fill of Room 31 (WSU-3982) , 

a late-occupied room, and maize on the floor of Kiva 3 (WSU-3985), may date the 

last occupation of those structures. Charcoal from subsurface Feature 5 (WSU-

3984), a hearth below the floor of Room 32, was also submitted; the trash above 

the hearth contained Zuni sherds. Beans from Room 34, Feature 1 (WSU-3983), are 

most likely from the first trash dumped in that room; the beans would therefore 

postdate the abandonment of the room, because the adjacent Room 33 was used for 

trash at the same time (sherds from the same vessel were found in each room) both 

rooms may have been abandoned at the same time, possibly along with others at 

the northern end of the site. Grasses from the roofing of Room 34 (WSU-3987) 

may date the construction or use of that room. 

Since a wide variety of different materials were used, standard C13/14 ratio 

corrections from Struiver and Polach (1977) and Taylor (1987) were used to 

calibrate the dates. These were then converted to calendar dates using the high 

precision tree-ring calibrated curve of Stuiver and Pearson (1986). Using this 

method, the conversion to calender dates yields discontinuous ranges and unequal 

sigma intervals due to fluctuations in the radiocarbon curve through time. 

The wide range of individual dates made intrasite dating not really 

possible. The dates do not conflict with the inferred sequence of room and area 

use and abandonment discussed above (Figure 19.1), but the dates could support 

a number of different scenarios as well. Because only a limited area was 

sampled, the dates may not represent the early occupation. However, their 
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Figure 19.1. Radiocarbon dates from Puerco Ruin. 

contexts indicate that they likely reflect the date of the main occupation and 

final abandonment. Taken as a group they indicate site use around A.D. 1300. 

The date of maize from Room 17 (see Table 19.1) is similar to Jennings' 

radiocarbon date, which may have contributed to Jennings' hiatus hypothesis. 

The burning of the maize may have precipitated the first abandonment about 

A.D. 1200. However convenient these dates are to the hiatus hypothesis, it must 

be remembered that the date actually means there is a 68 percent chance that the 

date falls within the period A.D. 1160-1280 (the one-sigma range). To put it 

another way, one could say that there is a 50 percent probability that the maize 

dates to within the proposed hiatus. Secondly, assigning the room from which 

the maize sample was taken to the early occupation is somewhat problematic. As 

noted earlier, Jennings suggested that most of the pueblo's above-ground rooms 

were constructed during the second occupation. Since sterile eolian deposits, 

roof collapse, and fill indicate that Rooms 17 and 21 were not reused, even for 

trash disposal in later occupations, it is probable that these rooms were burned 

during the final abandonment of the site. Due to fluctuations in the calibration 

curve, the two-sigma range (95 percent probability), includes A.D. 1370 to 1380, 

a more likely end date for occupation of the site based on other evidence. The 
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two-sigma range of the maize on the floor of Kiva 3 includes A.D. 1350 to 1380, 

providing supporting evidence. 

Obsidian Hydration Dating 

Obsidian hydration dating, while widely used throughout the western United 

States, is still not often used in the Southwest. While numerous variables can 

affect the accuracy of the method, the low cost allows numerous samples to be 

submitted, allowing a statistical comparison of results. Effective hydration 

temperature (EHT) can be somewhat accounted for and source-specific curves have 

been developed. Notable uses of obsidian hydration dating in the northern 

Southwest are those of Jennings (1971), Schroedl (1988), and Cartledge (1986) 

at Archaic Period sites. Little work has been conducted at Pueblo sites; these 

are summarized in Findlow (1975, 1977), who used those data to construct the 

first source-specific hydration rate for Government Mountain obsidian. More 

recently, Michels (1983) developed a linear rate based on induced hydration 

experiments; this rate is the one used here. 

Thirty-six of the 41 obsidian pieces recovered during the 1988-1989 

fieldwork were submitted for obsidian hydration dating. All but two of the 

specimens submitted were from subsurface proveniences. Most were from excavation 

units in the plaza and, due to the lack of suitable material for radiocarbon 

dating, provided a welcome addition to chronometrics in these areas. 

Methods and results 

This section reports hydration measurements of 36 specimens recovered from 

Puerco Ruin and three specimens in the WACC collections from Wallace Tank Ruin. 

This hydration work was performed by Thomas M. Origer at the Sonoma State 

University Obsidian Hydration Laboratory, an adjunct of the Anthropological 

Studies Center, Department of Anthropology. Procedures used by the hydration 

lab for thin-section preparation and hydration band measurement are described 

below. 

Each specimen was examined in order to find two or more surfaces that would 

yield edges which would be perpendicular to the microslides when preparation of 

the thin section was completed. Two small parallel cuts were made at an 

appropriate location along the edge of each specimen with a 4-inch diameter 

circular saw blade mounted on a lapidary trimsaw. The cuts resulted in the 

isolation of a small sample with a thickness of approximately 1 mm. Samples 
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were removed from the specimens and mounted with Lakeside Cement onto permanently 

etched petrographic microslides. 

The thickness of each sample was reduced by manual grinding with a slurry 

of #500 silicon carbide abrasive on a glass plate. The grinding was completed 

in two steps. The first grinding was terminated when the sample's thickness was 

reduced by approximate one-half, thus eliminating any micro-chips created by the 

saw blade during the cutting process. The slides were then reheated, which 

liquified the Lakeside Cement, and the samples inverted. The newly exposed 

surfaces were then ground until the proper thickness was attained. 

The correct thin section thickness was determined by the "touch" technique. 

A finger was rubbed across the slides, onto the samples, and the difference 

(sample thickness) was "felt." The second technique employed for arriving at 

proper thin section thickness is termed the "transparency" test. Each microslide 

was held up to a strong source of light and the translucency of the thin section 

observed. The sample was sufficiently reduced in thickness when the thin section 

readily allowed the passage of light. 

A protective coverslip was affixed over the thin sections when all grinding 

was completed. The completed microslides are curated at the Sonoma State 

University Hydration Lab under File No. 89-H773 and 89-H820. 

Hydration bands were measured with a strainfree 40X objective and a Bausch 

and Lomb 10X filar micrometer eyepiece on a Nikon petrographic microscope. Six 

measurements were taken at several locations along the edge of the thin sections. 

The mean of the six measurements was calculated and is given on Table 19.2. Due 

to normal limitations of the equipment these hydration measurements have a range 

of ±0.2 microns. Note that one specimen did not have any hydration development, 

and the table reflects this with the abbreviation "NVB" (No Visible Band). 

The 37 readings (one specimen had two bands) ranged from NVB to 26.0 

microns. The NVB reading may have been caused by post occupational burning or 

breakage. The 26.0 value, on a specimen with two bands, likely represents an 

old break. So, discounting these two extreme values, the readings range from 

0.8 to 1.7 microns, with 88 percent of the values falling within 0.2 microns 

(1.4 to 1.5 microns). This suggests a single short occupation, or that obsidian 

use at the site was limited to a short time span. Of course this reflects the 

sample bias, in that no substantial earlier deposits were encountered. Using 

the rates published in Cartledge (1986), the Findlow rate would date the site 

to around A.D. 1600, while the Michels rate would date the site to around 
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Catalog #Lab # 

76-1* 
76-2 
76-3 
3655 
3736 
3737 
4277 
4315 
4321 
4322 
4323 
4324 
4325 
4326 
4327 
4328 
4330 
4332 
4334 
4336 
4337 
4338 
4340 
4344 
4345 
4348 
4479 
4480 
4482 
4483 
4484 
4485 
4520 
4320 
4339 
4339 
4343 
4347 
4349 
4481 

H773-01 
H773-02 
H773-03 
H773-06 
H773-05 
H773-04 
H820-01 
H820-02 
H820-03 
H820-04 
H820-05 
H820-06 
H820-07 
H820-08 
H820-09 
H820-10 
H820-11 
H820-12 
H820-13 
H820-14 
H820-15 
H820-16 
H820-17 
H820-18 
H820-19 
H820-20 
H820-21 
H820-22 
H820-23 
H820-24 
H820-25 
H820-26 
H820-27 
H820-28 
H820-29 
H820-29 
H820-30 
H820-31 
H820-32 
H820-33 

Provenience Reading 

Locus 1, surface 
Locus 1, surface 
Locus 1, surface 
N177/E230, Level 2 
N165/E226, Level 2 
N190/E250, surface 
Rm 31 
Unit 
Kiva 

, Fill 
B, Level 3 
3, 30-40 cm 

Rm 34, Fill 
Rm 33, Fill 
Rm 33, Feature 4 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 

C, 0-10 cm 
F, 60-70 cm 
F, 60-70 cm 
F, 60-70 cm 
E, 10-20 cm 
E, 10-20 cm 
E, 30-40 cm 
E, 30-40 cm 
E, 0-10 cm 
E, 0-10 cm 
E, 10-20 cm 
E, 20-30 cm 
E, 20-30 cm 
E, 40-50 cm 
D, 0-10 cm 
D, 20-30 cm 
E, 30-40 cm 
E, 50-60 cm 
E, 50-60 cm 
E, 50-60 cm 
F, 30-40 cm 
C, 0-10 cm 
E, 0-10 cm** 
E, 0-10 cm++ 
E, 20-30 cm 
E, 40-50 cm 
E, 40-50 cm 
E, 30-40 cm 

1.7 1.7 1.7 1.7 1.8 1.8 
1.6 1.7 1.7 1.7 1.8 1.8 
1.6 1.6 1.7 1.7 1.8 1.8 

1.4 1.6 1.6 1.6 1.6 1.6 
1.3 1.3 1.3 1.4 1.4 1.5 
1.4 1.4 1.4 1.4 1.6 1.6 
1.3 1.3 1.3 1.4 1.4 1.4 
1.3 1.3 1.3 1.4 1.4 1.4 
1.2 1.3 1.3 1.4 1.4 1.4 
1.2 1.3 1.4 1.4 1.4 1.4 
1.3 1.4 1.4 1.4 1.6 1.6 
1.3 1.3 1.3 1.4 1.4 1.6 
1.3 1.4 1.4 1.4 1.4 1.4 
1.6 1.6 1.6 1.6 1.6 1.7 
1.3 1.4 1.4 1.6 1.6 1.7 
1.3 1.3 1.3 1.4 1.4 1.6 
1.2 1.2 1.2 1.2 1.3 1.3 
1.3 1.3 1.3 1.4 1.4 1.6 
1.3 1.3 1.4 1.4 1.6 1.6 
1.6 1.6 1.6 1.6 1.6 1.7 
1.4 1.6 1.6 1.6 1.7 1.7 
1.2 1.2 1.4 1.4 1.4 1.6 
1.3 1.4 1.4 1.6 1.6 1.7 
1.2 1.2 1.3 1.3 1.3 1.3 
1.3 1.3 1.4 1.4 1.4 1.6 
1.3 1.4 1.6 1.6 1.7 1.7 
1.4 1.4 1.6 1.6 1.6 1.6 
1.3 1.3 1.3 1.3 1.3 1.3 
1.2 1.3 1.3 1.3 1.4 1.4 
1.3 1.3 1.4 1.4 1.6 1.6 
1.4 1.4 1.6 1.6 1.6 1.6 
0.7 0.7 0.8 0.8 1.0 1.0 
1.3 1.4 1.4 1.4 1.6 1.7 
1.3 1.4 1.4 1.6 1.6 1.6 
— approximately 26.0--
1.3 1.4 1.4 1.4 1.6 1.6 
1.4 1.4 1.6 1.6 1.7 1.7 
1.3 1.4 1.4 1.6 1.6 1.6 
1.4 1.6 1.6 1.7 1.7 1.7 

Mean 

1.7 
1.7 
1.7 
NVB 
1.6 
1.4 
1.5 
1.4 
1.4 
1.3 
1.4 
1.5 
1.4 
1.4 
1.6 
1.5 
1.4 
1.2 
1.4 
1.4 
1.6 
1.6 
1.4 
1.5 
1.3 
1.4 
1.6 
1.5 
1.3 
1.3 
1.4 
1.5 
0.8 
1.5 
1.5 

1.5 
1.6 
1.5 
1.6 

Source 

GM/SP 
GR 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GR 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GM/SP 
GR 
GM/SP 

GM/SP 
GM/SP 
GM/SP 
GM/SP 

* Specimens 76-1, 76-2 and 76-3 from Wallace Tank Ruin, all others from Puerco Ruin. 
** band 1 
•+ band 2, weathered 

A.D. 1300 (Figure 19.2). Obviously the Michels rate provides the best fit with 

other data, indicating an A.D. 1150 to 1400 time span, with most values (91 

percent) between A.D. 1200 and 1350 (Figure 19.3). 

Dates on the two specimens (Cat. Nos. 4277, 4320) from the Grants Ridge 

source are unknown, as no rate has been developed for that source. Based on 

associated ceramics (later Zuni sherds), it appears that Grants Ridge obsidian 

may hydrate much faster than Government Mountain obsidian. 

While the sample from most of the units is small the results indicate 

general stratigraphic integrity with hydration values generally increasing with 
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Figure 19.2. Obsidian hydration data from Puerco Ruin (mean values [n-11] from 
Table 19.3) and proposed Government Mountain Obsidian Hydration Rates. 

Figure 19.3. Histogram of obsidian hydration results. 
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depth in those proveniences with more than one sample. The mean hydration values 

per level in Unit E (n-18) generally increase with depth, suggesting 

stratigraphic integrity of that deposit. The large rim values in the 0 to 10 cm 

levels could be from surface heating or mixing by the myriad of historical 

impacts. The values for specimens from 50 to 60 cm indicate probable mixing in 

the lower levels. The two specimens from Room 33 came from different 

proveniences, one was associated with the first use of the room prior to burning 

and subsequent reuse (Feature 4 fill) ; the other was from the room fill deposited 

after abandonment. The values were 1.5 and 1.4, respectively. In Unit F, one 

specimen from plaza trash and three from an underlying feature (Feature 6) were 

submitted; mean values were 0.8 and 1.6, respectively. While the 0.8 micron 

reading is obviously too recent, this again indicates stratigraphic integrity. 

Table 19.3 presents a summary of the obsidian hydration results by 

provenience. While no clear spatial patterns are apparent, the areas can be 

ranked by age. The postulated midden just outside the northeast corner of the 

ruin appears to be oldest deposit. The next oldest is a pit used inconstructing 

the northern rooms (Feature 6) and plaza trash deposits (units D and E) . A piece 

of Grants Ridge obsidian in the later fill of Room 31 that has a similar 

hydration value suggests that the Grants Ridge source hydrates faster, or that 

the piece is intrusive. Slightly younger are the plaza trash (units E and 

possibly C), Room 33, and trash deposits outside the north wall of the pueblo. 

Hydration data suggest that Kiva 3 fill, and upper plaza trash fill (units E and 

F), and Room 34 fill are the youngest deposits. Although most of this sequence 

is consistent with other evidence, ceramics (see below) and other evidence 

suggest that Room 34 was abandoned earlier, at the same time as Room 33. The 

specimen from Room 34 may be intrusive: most of the fill in the portion of the 

room from which this piece was recovered was roof fall, rodent burrows noted in 

the room may have caused mixing. 

Relative Dating 

Relative dating at the site is provided by the abundant ceramics and other 

artifacts recovered, architecture, and rock art. It should be kept in mind that 

Pueblo IV ceramics, on which all of these are ultimately based, are rather poorly 

dated in the study area. 
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Table 19.3. Summary of obsidian hydration results. Estimated dates are based on Michels' (1983) hydration 

rate. 

Provenience 

Unit F, trash 

Unit E 

Room 34, fill 

Kiva 3, fill 

1988 subsurface 

Unit C 

Room 33, fill 

Unit F, Fea. 6 

Room 31, fill 

Unit D 

1988 surface 

Number 

18 

2 

2 

3 

1 

2 

2 

Range 

0.8 

1.2-1.6 

1.3 

1.4 

1.4 

1.4-1.5* 

1.4-1.5 

1.4-1.6 

1.5* 

1.5-1.6 

(NVB)-1.7 

Date 

A.D. 1550 

A.D. 1250-1450 

A.D. 1400 

A.D. 1350 

A.D. 1350 

A.D. 1300-1350 

A.D. 1300-1350 

A.D. 1250-1350 

A.D. 1300 

A.D. 1250-1300 

A.D. 1200 

* = Grants Ridge Obsidian 

Ceramic Dating 

Ninety-seven percent of the ceramics recovered during the 1988-1989 

excavations at Puerco Ruin consist of Pueblo IV types, considered to date from 

A.D. 1300 to 1450. The lack of wares introduced during the last part of the 

Pueblo IV time period, such as Jeddito Black-on-yellow, Homol'ovi Engraved, and 

Hopi polychromes, suggests the site was abandoned by mid-Pueblo IV times (about 

A.D. 1375). However, the distribution of early and late wares provides some 

tentative intrasite dating (Table 19.4). The latest ceramics (Zuni wares, 

Fourmile Polychrome and Bidahochi Polychrome) comprise only one percent of the 

collection; these were all found in the southern end of the pueblo. Earlier 

Pueblo III wares (black-on-white and Showlow Black-on-red) comprise two percent 

of the collection; these were found throughout the site. An earlier black-on-

white sherd was found associated with the original floor of Room 31. In previous 

excavations within the pueblo, late period ceramics were recovered from rooms 

only in the southwest quarter of the pueblo and Kiva 2. In addition, Pueblo III 

ceramics in significant quantities were limited to the fill of two rooms in the 

southern portion of the site. Distributions therefore suggest that the southern 

end of the pueblo was the first built, by late Pueblo III times, and the last 

occupied, until mid-Pueblo IV times. The north end of the pueblo was abandoned 

first, prior to mid-Pueblo IV. 
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Table 19.4. Distribution of late and early ceramic types recovered during the 1988-1989 excavations at Puerco 

Ruin. 

Provenience 

1988 surface 

1988 subsurface 

Unit A 

Unit B 

Unit C 

Unit D 

Unit E 

Unit F 

Unit F, Fea. 6 

Unit G 

Room 31 

Room 32 

Room 32 subfloor 

Room 33 

Room 34 

Kiva 3 fill 

Kiva 3 floor 

late* 

1.5 

-

1.0 

-

0.8 

4.2 

4.2 

0.5 

-

-

-

-

6.3 

-

-

0.8 

-

early** 

4.4 

3.4 

-

-

1.6 

1.5 

2.8 

3.0 

-

1.6 

3.3 

-

6.3 

0.8 

1.2 

3.3 

. 

* = Bidahochi Polychrome, Fourmile Polychrome, Zuni wares 

** = Showlow B/R, all B/W 

Some adjustments to the chronology suggested by the ceramics are expected, 

as the types become better dated. At Puerco Ruin itself, the radiocarbon and 

obsidian hydration data indicate substantial site use prior to A.D. 1300, while 

the most of the recovered ceramic types have been considered to postdate that 

time. This suggests that the Homol'ovi/Winslow orange wares may have been well 

established prior to the generally accepted beginning date of A.D. 1300. 

Other Temporally Diagnostic Artifacts 

The few side-notched projectile points recovered from Puerco Ruin are the 

typical late Pueblo style. More specifically, they are nearly identical to 

those recovered at Table Rock Pueblo, which was dated by ceramics to A.D. 1300 

to 1450, and by tree-ring and radiocarbon samples to around A.D. 1350. 

Debitage and flaked stone tools are typical of expedient flake technology, 

also a Pueblo trait. The low percentage of formally retouched tools and faceted 

flakes indicate a late pueblo time span. Because the lithic scatter north of 
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the ruin exhibits the same pattern, it is likely that most of the lithics are 

associated with the occupation of Puerco Ruin as suggested by Wells (1988). 

Architecture and Stratigraphy 

Wall bond and abutment analysis suggest that the pueblo was not built all 

at once, but more likely at first grew slowly by the addition of rooms and room 

units. Later, large-scale building efforts are suggested by the unified plan 

of the village, wall bonds in the north and west room block, the large mixing 

pit filled with sandstone debris in the northern end of the plaza (Feature 6), 

and the evidence of foundation trenches noted for the exterior pueblo walls. 

The Reid Relative Room Abandonment Measure and the presence of substantial 

amounts of earlier wares indicates two rooms at the southern end of the pueblo 

were abandoned early in the pueblo's history, prior to the construction of the 

northern room block. The north end of the pueblo was next abandoned. The 

stratigraphy outside the north wall of the pueblo suggests that at least one 

room may have been abandoned for an indeterminate period and then reoccupied. 

The southwest portion of the pueblo was likely the last abandoned, at least by 

a substantial population. After the northern area was abandoned, additions and 

remodeling were still occurring at the southern end of the site. Further, the 

southwest portion contains a relatively large number of burned rooms that were 

neither reoccupied or used for trash. 

Discussion 

Jennings (1980) suggested a hiatus at Puerco Ruin because other sites in 

the region appear abandoned at that time. However, hiatuses at other sites would 

not necessitate a hiatus at Puerco Ruin. Schroeder (1961) interpreted this same 

information to suggest a completely different reconstruction, specifically, that 

people abandoned other sites to congregate at Puerco during the droughts. 

Jennings seems to downplay the potential significance of the discrepancy between 

his and Schroeder's chronologies for Puerco Ruin, possibly because an abandonment 

of the site between A.D. 1200 and 1300 is consistent with evidence from other 

sites in the region. Although Jennings (1980:169) does suggest that additional 

data would be needed to confirm the hiatus, elsewhere in the report it seems to 

be taken for granted. 

The most concrete evidence that Jennings garners for a hiatus is the 

negative evidence provided by the lack of sufficient numbers of certain ceramic 

types. Such ceramic interpretations rest on several assumptions. First, dating 
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of the site depends upon ceramic chronologies developed elsewhere. Although 

evaluation of the dozens of ceramic types used in determining the chronology of 

Puerco Ruin is beyond the scope of this project, it is useful to note that such 

chronologies are not absolute. Lack of consideration of formation processes may 

have skewed initial interpretations of artifacts used for establishing 

chronologies. Oddly enough, the discrepancy between the dating in Schroeder's 

1961 report and Jennings' 1967 report, which are similar, and Jennings' 1980 

report is not discussed. A review of ceramic references for the region provides 

no explanation as to why Jennings adopted a different chronology by 1980. 

The positing of the hiatus (Jennings 1980) assumes that ceramic chronologies 

developed elsewhere are precise enough to determine 50 to 100 year intervals at 

Puerco Ruin. This assumption may be tenuous, for several reasons. The adoption 

of a particular style may not occur instantaneously across a region. The Tuwiuca 

Phase from A.D. 1200 to 1300 was defined on the basis of cross-dating of pottery 

from Hopi Buttes (Stewart 1980:57). Changes in trade networks or temporary 

isolation could cause a disruption of the expected sequences at Puerco Ruin. 

In fact, Schroeder interprets temper composition to indicate that many of the 

types are of local manufacture (Schroeder 1960:10-11). Further, Jennings notes 

that the Little Colorado tradition, dominant at Puerco, is not well dated and 

that there is only "tentative agreement on 1300-1400 for . . . some of the 

Winslow Orange Ware types" (Jennings 1980:168). Stewart (1980:117) states that 

pottery typologies developed at surrounding sites do not fit well with Petrified 

Forest data. Indeed, our work suggests orange wares at Puerco Ruin may pre-date 

A.D. 1300. 

Most importantly, recovery and formation processes may have biased the data. 

Jennings' reconstruction assumes that the excavated sample (28 of 100+ rooms, 

most in the southwest part of pueblo and all in the southern half) is adequate, 

and, by extension, that other parts of the pueblo were not occupied during the 

hiatus. A homogenous occupation is indeed suggested by the apparent orderliness 

of the pueblo plan. However, Jennings discovered that rooms along the east wall 

were not interconnected with the exterior wall, and he postulated that the east 

and north walls might have been built in separate episodes to accommodate 

increasing population. The leisurely abandonments that both Schroeder and 

Jennings infer from the low inventory of floor artifacts would be compatible 

with a move to other parts of the site, as Schroeder suggests. Further, the 

disposal of trash is likely to shift with residence, due to considerations of 

smell, access, need for order, and other factors. 
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In sum, the chronometric data from Puerco Ruin support the site chronology 

first proposed by Schroeder (1961), which indicates a relatively short occupation 

from A.D. 1250 to 1350. The site was apparently founded in the late 1200s, with 

rapid growth, most likely from immigration, occurring to around A.D. 1300. The 

pueblo was then slowly abandoned, until only the southwest quarter was occupied. 

Local population growth during the later occupation is indicated by the late 

addition of a room in the southern portion of the pueblo and possibly by the 

division of a Room 20 into two separate rooms (Jennings 1980). However, evidence 

indicates that the pueblo was completely abandoned by A.D. 1380. 
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Chapter 20 

SUMMARY AND CONCLUSIONS 

During November and December 1988, and May and June 1989, limited data 

recovery excavations were conducted at Puerco Ruin, Petrified Forest National 

Park, Arizona. Puerco Ruin is a rectangular pueblo of over 100 rooms built 

around a large plaza. The site was previously dated to the late Pueblo III to 

Pueblo IV time span, which was confirmed by the present work. A total of 24 

rooms, three kivas, and six trenches had been excavated since the earliest 

excavations in 1906. The 1988-1989 project included the excavation of four rooms 

and a small portion of a kiva, as well as ninety-two 1 by 1 m units, including 

82 north of and adjacent to the ruin, one south of the ruin and nine within the 

pueblo plaza. In addition, twenty-six 10 by 10 m units north of the ruin were 

surface collected. During the course of these excavations eight non-room 

subsurface features were excavated, and eight main stratigraphic divisions were 

discerned. Over 30,000 artifacts, ecofacts, and other samples were recovered 

during the investigations, including nearly 27,000 flaked stone artifacts, 57 

ground stone artifacts, 4,528 sherds (including 16 partially- to fully-

reconstructible vessels), numerous and varied floral and faunal remains, and over 

50 other artifacts and samples. With the assistance of volunteers from the 

American Rock Art Research Association (ARARA), all of the rock art in the Puerco 

Ruin vicinity (over 1,000 elements) was recorded. 

The recovery of abundant and varied cultural remains, many with excellent 

preservation, has yielded new information concerning the late prehistoric 

occupation of the Petrified Forest region. The current project also allowed a 

re-evaluation of previously collected data and analysis of some of the material 

from excavations undertaken at the site in 1957 and 1958. Analysis included 

pollen, macrobotanical, and faunal analyses, ceramic typology, flaked stone 

classification, radiocarbon and obsidian hydration dating, and x-ray fluorescence 

sourcing of obsidian. These analyses were designed to address specific questions 

derived from the general research questions that have been developed for the 

Petrified Forest region (Jones 1987) regarding: 1) culture history, 2) economic 

and environmental orientation, 3) regional interaction, and 4) technological 

change. The following discussion is organized around each of these research 

domains, although in actuality they overlap; for example, none of the other 

questions can be addressed without an adequate culture history framework. 
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Culture History 

Ceramics recovered during this project are typical of the wares found in 

the Little Colorado River region, and all of the types have been reported in 

previous investigations at Puerco Ruin. The majority of the ceramics fall within 

what Reed (1980:213) defined as the Homol'ovi focus or horizon of Pueblo IV 

times, with predominant types being Homol'ovi Polychrome, Awatovi Black-on-

yellow, Gila Polychrome, and Fourmile Polychrome. 

The chronometric data from Puerco Ruin indicate a relatively short 

occupation lasting from about A.D. 1250 to 1380. It appears that the site may 

have begun as a small community of several households during late Pueblo III 

times, in what is now the southern portion of the pueblo. This was followed by 

rapid growth during early Pueblo IV times to an estimated maximum population of 

perhaps 200. Apparently-integrated building episodes suggest rapid growth, 

perhaps through immigration. Portions of the site were later gradually 

abandoned, until only the southwest quarter was occupied. Even late in the 

pueblo occupation, room additions and remodeling in the southern portion of the 

site suggest continuing changes and additions within family units, with little 

influx of people. The final abandonment around A.D. 1380 appears to have been 

rapid, as the last seven or eight households at the pueblo left following the 

destruction of rooms and food stores, perhaps by purposefully-set fires. 

No evidence was found during the current investigations to substantiate 

the hiatus in occupation at Puerco Ruin posited by Jennings (1980). The most 

concrete evidence that Jennings garners for a hiatus is the negative evidence 

provided by the lack of sufficient numbers of certain ceramic types. However 

ceramic chronologies developed elsewhere do not appear precise enough to 

determine the 50 to 100 year intervals necessary to his hiatus hypothesis. For 

example, the 1988-1989 work suggests orange wares at Puerco Ruin may pre-date 

A.D. 1300, the accepted beginning date elsewhere of this type. Schroeder's 

interpretation, that people abandoned other sites to congregate at Puerco Ruin 

during a time of droughts, may be more correct. 

Economic and Environmental Orientation 

In Schroeder's reconstruction, Puerco Ruin was occupied while other areas 

were abandoned because of a degrading environment beginning around A.D. 1250. 

Dry-farming may have been difficult elsewhere. A drought would however allow 

the floodplain of the Puerco River to be farmed. There is little evidence 
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concerning environmental conditions from previous excavations, due to the fact 

that bone, floral remains, and pollen samples were generally not collected. 

Abundant remains of cultigens, ground stone artifacts, and mealing bins however, 

do indicate an economy oriented toward processing of maize. 

Pollen analysis conducted for the current project indicates that the natural 

vegetation at the time of occupation of Puerco Ruin was similar to that of today. 

Floral remains recovered indicate a heavy dependence on domestic crops (maize, 

beans, squash) for most of the pueblo occupation. The large proportion of the 

pueblo devoted to storage also reflects a heavy reliance on agricultural 

products. Use of wild plants is indicated by pollen from amaranths, crucifers, 

cattail, pinyon (nuts?), and hedgehog cactus and small quantities of banana 

yucca, prickly pear, and Chenopod remains. However, wild plants are only poorly 

represented compared to other nearby sites. Perhaps the aggregation at Puerco 

Ruin, a rather marginal area, forced greater dependence on cultivated foods. 

In Rooms 31 and 32, among the last occupied, there is evidence for greater 

use of wild plants. In fact the pollen sample from below an inverted metate in 

the mealing bin of Room 32 suggests that it was used for grinding pinyon nuts 

and cheno-ams. Local vegetation was used as fuel (as indicated by sagebrush and 

saltbush charcoal in hearths) and in construction (cottonwood and willow). 

Pinyon and juniper may also have been used as construction material in some 

cases. Neither species is common today within three miles of the site; pollen 

evidence suggests this was the case during occupation of the pueblo, as well. 

Cotton seed and pollen, abundant at Homol'ovi III, are not present in the Puerco 

Ruin collections. 

Faunal remains, found mostly in the plaza trash deposits, are dominated by 

small mammals; cottontails are most abundant, followed by jack rabbits and 

prairie dogs. Other mammal remains include dogs/coyotes, badger, bobcat, and 

rodents. Large mammal remains are scarce, but include deer, antelope, and 

bighorn sheep. The projectile points recovered may also reflect the hunting of 

large mammals. Perhaps the bones are under represented because large carcasses 

could be more conveniently processed at the kill site. Or, the lack of large 

mammal bones may reflect the reduced mobility of a society focusing on 

agricultural resources. Small animals could have been caught with snares or 

traps while farming, while large mammals usually require expeditions. Other 

faunal remains recovered at Puerco Ruin include eagle, turkey vulture, sandhill 

crane, pied-billed grebe, quail, turtle, lizards, and a toad. With the exception 
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of bighorn sheep and possibly sand-hill crane and turtle, all of the animals 

represented by the faunal remains are present in the area today. 

Notably missing in the Puerco Ruin collection is turkey, which is common 

at late Anasazi sites and was raised at Homol'ovi III (Senior and Pierce 1989). 

Of seasonal species, most indicate summer or early fall use. The abundance of 

prairie dog remains in trash north of the pueblo (probably deposited during the 

later occupation) may suggest a change in subsistence possibly related to 

fluctuations in local animal populations. 

The wide variety of faunal remains and the relatively high percentage of 

non-traditional foods such as carnivores indicates a diversification of food 

sources, perhaps due to drought-induced environmental stress. 

Regional Interaction and Trade 

The 1988-89 testing brings some additional evidence to bear on Jennings' 

hypothesis that Puerco was a lithic manufacturing center. Petrified wood occurs 

naturally in abundance in the site vicinity, and tools or flakes of similar 

material were used widely in prehistoric times (Jennings 1980:141). However, 

because Jennings did not find an abundance of well-made tools, he inferred that 

Puerco residents did not use the locally-available material to any great extent. 

Some Puerco-produced goods, whether petrified wood tools or agricultural 

products, apparently were exchanged, because the ceramic assemblage includes a 

large proportion of non-local wares. In spite of naturally-occurring petrified 

wood and chert at the site, petrified wood apparently was imported already 

somewhat reduced to the pueblo. The import of additional raw material may lend 

circumstantial support to the idea that petrified wood was not just the expedient 

stone, but a valued commodity, perhaps for exchange. However, the flakes, cores, 

and hammerstones at Puerco Ruin lack the specialized shape, size, or quality 

expected if petrified wood was exchanged in quantities, and no evidence has yet 

been found of a Pueblo IV site with an abundance of nonlocal petrified wood, as 

if from exchange. 

The similarity of the projectile points recovered at Puerco Ruin to those 

from Table Rock Pueblo suggests that Mogollon/Zuni influence may have been 

greater than would be inferred from the imported ceramics, which include mostly 

Hopi wares. 

The majority of obsidian recovered from Puerco Ruin is from the Government 

Mountain source, 200 km west. The closest source, Red Hill, 100 km southeast, 

is not represented in the collection at all, and only two specimens are from the 
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next closest source at Grants Ridge, 180 km east. The Grants Ridge specimens 

appear to be associated with the later occupation of the site, as are Zuni 

ceramics; perhaps trade turned from the west to the east toward the end of the 

Puerco Ruin occupation. 

Interaction with areas to the south is suggested by three shell beads from 

the Gulf of California in 1988-89 collections, and two previously collected 

specimens. Other southern influence may be reflected in the piki stones, 

associated with the arrival of the Kachina cult. The presence of piki stones 

is consistent with the number of Kachina images in the rock art at Puerco Ruin. 

Most of the cultural material at Puerco Ruin, however, was locally made. 

A variety of miscellaneous artifacts and ecofacts encountered during the 

excavations include textiles, unworked stone, pigments, clays, and sand. All, 

except possibly an orthoclase crystal, are available locally from formations in 

the Painted Desert. The textiles are also potentially locally available 

materials, however evidence of cotton production at Puerco Ruin was not found. 

All of the ground stone artifacts recovered during this testing are made of 

locally-available materials. Fine- to coarse-grained sandstone is available on-

site; quartzite and limestone cobbles are found in lag gravels surrounding the 

site; and the basalt may come from remnants of the Bidahochi Formation at Chinde 

Point or Pilot Rock, 12 km to 20 km north. 

Technological Change 

The lithic material at Puerco Ruin reflects an expedient flake technology, 

as is common at Pueblo IV sites. Although there is evidence of some bipolar 

reduction of chert, most differences in reduction methods are due to different 

material types and stages of reduction rather than to technological differences. 

Puerco Ruin illustrates the use of locally available raw material, also 

common at late Pueblo sites. Over 95 percent of the lithics are locally 

available petrified wood. Chert, also locally available, was not used to any 

great extent. Obsidian, the only unquestionably exotic flaked stone material, 

comprises less than one percent of the flaked stone assemblage. However, color 

and debitage analysis suggest that some petrified wood may have been procured 

from as far as 20 km away. 

All of the manos except one indicate use on flat metates, a well-established 

pattern of late period sites. However, the abundance of unifacial (rather than 

multifacial) manos at Puerco Ruin. The predominance of unifacial manos may be 

best explained by the easily obtained raw material on site. The fact that 
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complete unifacial manos were left as de facto refuse after rooms were abandoned 

also suggests expedient manufacture and use; ten (77 percent) were found on 

floors. Because apparently usable manos were abandoned, while heavier and harder 

to transport metates were scavenged from the mealing bins, metates were likely 

more valuable and difficult to replace. No multifacial manos were left in floor 

contexts; this may reflect the greater time invested in manufacture and use than 

with unifacial manos. 

Production of orange wares and other ceramic types in the Petrified Forest 

region seems reasonably well established, with these locally made products 

falling within the spheres of definition of well-known types. Mera (1934:17) 

interprets the orange ware series as having developed largely in the region 

within and to the south of the park. Homol'ovi Polychrome was an outgrowth of 

the brown ware tradition, replacing Show Low Black-on-red, which in turn had 

grown out of the Woodruff brown ware series (Mera 1934:18). The similarity of 

paste, temper, and surface condition does suggest similarity of the types, 

providing argument for Mera's hypothesis that the types are related. 

A number of influences from regions north and south of Puerco Ruin affected 

the trend of ceramics in the Little Colorado River valley (Mera 1934:17). 

Similarities in paste, temper, and surface condition indicate influence from 

the south. Design styles were derived largely from Fourmile Polychrome. 

Northern influences from the Hopi region include a trend toward light-colored 

paste or slip (Mera 1934:17). Thus, the presence of a slip on ceramics from the 

eastern portion of the range of Winslow Orange Ware may be seen as an attempt 

to make the dark paste of the ceramics fit in with the trend of ceramics with 

light-colored paste. This seems plausible, since similar decoration motifs are 

used. 

Trade wares are common, and the influence of neighboring styles are 

reflected in local ceramic developments. Ceramics produced within the Park 

region are seen to have distinctive characteristics, especially in the temper 

and paste. While this local manufacture is reasonably well established for such 

types as Homol'ovi Polychrome and certain brown wares, further studies of temper 

and clay sources, begun here by Vint (Chapter 18), would be a valuable addition 

to identification of local ceramic origins. 
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Chapter 21 

MANAGEMENT AND RESEARCH RECOMMENDATIONS 

This chapter discusses management recommendations and provides suggestions 

for future research at Puerco Ruin, including both the recovery of new data 

through excavation and the further exploration and use of existing data. The 

impacts expected from the currently proposed projects have been mitigated by the 

data recovery; indeed the projects in the long run are expected to reduce ongoing 

impacts to the site related to visitor use. 

Puerco Ruin is a unique site in excellent preservation, with the potential 

to address a number of regional research questions; with its relatively 

undisturbed deposits, archeological work at the site could test and refine models 

developed at other more disturbed sites, such as at Homolovi Ruins State Park. 

In the absence of additional ground-disturbing projects at Puerco Ruin, no 

compliance-related archeological investigations are likely. Nevertheless, the 

location of Puerco Ruin might make small-scale ongoing excavations desirable as 

part of site interpretation. For many of the thousands of Petrified Forest 

National Park visitors, Puerco Ruin is their first introduction to the archeology 

of the Southwest. For many, Puerco Ruin provides a first introduction to 

archeology in general, since the park attracts a broad range of people, including 

those not likely to visit archeology-oriented parks. 

Management Recommendations 

Sufficient data were recovered during the present investigations to 

adequately mitigate the impacts of the proposed construction projects at Puerco 

Ruin. Including the parking lot, road realignment, and proposed restroom. No 

further archeological work is recommended in these areas. 

However, several measures are recommended to insure continued protection 

of the site. First, removal of the existing parking lot, any ground disturbance 

near the northwest corner of the pueblo, trail construction, and the installation 

of interpretive signs should be monitored by an archeologist familiar with the 

site. Second, the trail sign text should be reviewed by an archeologist. Third, 

after trail construction, the site should be periodically inspected to identify 

any new or potential impacts and stabilization needs. Fourth, the rock art at 

Puerco Ruin should be periodically monitored and photo-documented to determine 

when and if additional measures are needed for its protection. 
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Research Recommendations 

Research recommendations can be broken down into two areas, one involving 

the use of existing collections and records, and the second involving new 

fieldwork. Existing collections and records could provide the basis for the 

following: 

1. Additional investigations to determine what historical information is 

available. John Muir's papers at the John Muir National Historic Site, and 

Mera's (and possibly Cosgrove's) collections and notes at Laboratory of 

Anthropology in Santa Fe, could be examined for their potential to provide 

additional archeological data. The Huntington Library or Southwest Museum in 

California may have photographs of Puerco Ruin taken around 1900 by A.C. Vroman, 

who accompanied Hough in the region and took numerous photos in the Petrified 

Forest region (Funsten 1986; Webb and Weinstein 1987:207-208). These could be 

used as illustrations for public interpretation and to provide new information 

on the extent of historic impacts to the site. 

2. Study of the Hough (1903) collection at the Smithsonian Institution, 

especially the material from Wallace Tank Ruin, to provide additional information 

on regional archeology and comparative data for interpretation of Puerco Ruin. 

3. Archeomagnetic dates from the burned floors in rooms previously excavated 

and backfilled. Archeomagnetic dating could augment and help corroborate and 

refine the other chronometric data. Further, archeomagnetic dates, precise in 

determining contemporaneity, could supply data to determine if the rooms burned 

at same time in a single major abandonment event. Although some fieldwork would 

be required to collect the samples, no new disturbance would be necessary and 

sample collection could be quickly accomplished. 

4. Multiple radiocarbon dates could refine site dating. Puerco Ruin has 

exceptionally good potential for radiocarbon dating, with abundant samples 

already collected and available. The scattered "shotgun" sampling method 

necessitated by funding constraints of this project should be supplemented by 

additional radiocarbon dates to verify and refine the dates already obtained. 

5. Microscopic use-wear analysis on the flaked stone. Use-wear studies 

would be needed to determine actual activities performed with the lithic tools, 

and thereby provide greater detail concerning subsistence and technology. Use-

wear studies on the Puerco Ruin collection would be relatively straightforward, 

due to the predominance of a single stone type, petrified wood. For example, 
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it may be possible to discern different activity areas based on use-wear 

analysis, and to test the spatial patterns discerned in other analyses. 

6. Replication experiments using petrified wood are needed to test the 

applicability of Sullivan and Rozen's (1985) lithic production model for sites 

in the Petrified Forest region, and to refine the model for more general use. 

This together with more detailed lithic analysis (such as an attribute-based 

approach), may provide the necessary detail to fill out the trends suggested by 

the analysis using Sullivan and Rozen's categories. 

7. Rock art patina studies (Wallace and Holmlund 1986) and Cation ratio 

dating (Dorn and Whitley 1987) could provide at least relative dates for the 

introduction of the Kachina cult. 

New fieldwork would be needed to address the time of the founding of Puerco 

Ruin. Earlier deposits tested by Jennings and the subsurface walls encountered 

by Schroeder need to be further explored to understand the early occupation of 

the site. It remains to be determined if the portions of the site excavated to 

date are representative of the site as a whole. To achieve this goal and to 

fill in gaps in historical reconstruction, test excavation is recommended for 

certain areas: 

1. Rooms in northern end of site, which has not been adequately sampled. 

2. The densest portion of lithic scatter on the ridge just northeast of 

Puerco Ruin. 

3. The exterior of south pueblo wall, where data on abutments and early 

(Pueblo III) trash deposits are critical to understanding the founding and growth 

of the site. 

4. The southwest plaza, where early (Pueblo III) trash deposits and a last-

occupied kiva appear most likely. Excavation here would not only to define time 

of occupation but test whether the site was only seasonally occupied at some time 

(see, Adams 1989) . 

5. The exterior area northeast of the ruin, to confirm suspected midden 

deposits, and if eroding, whether it requires stabilization. 

However suitable Puerco Ruin is for testing, some questions key to the 

understanding of the late Pueblo period at Petrified Forest can only be answered 

with work at other sites; for example, studies at large Pueblo III sites in the 

vicinity (such as PEFO Site 236) and at later occupied Wallace Tank Ruin are 

critical to understanding the timing and nature of late Pueblo Period aggregation 

in the Petrified Forest region. 
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Past National Park Service investigations at Puerco Ruin were undertaken 

mainly to expose architecture for public viewing. Current National Park Service 

policy dictates preservation, except where excavation is necessary to mitigate 

the effects of projects (NPS-28, Chapter 3, page 12). Our work, one such 

mitigation project, supplemented by the efforts of volunteers from the American 

Rock Art Research Association, has allowed another look at Puerco Ruin, and has 

provided new data to expand the knowledge of prehistory in the Petrified Forest 

region, as well as to enhance public interpretation. 

Figure 21.1. Puerco Ruin around A.D. 1300. 
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