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ABSTRACT 

During Phase I of the project to reconstruct the Mainline Road 

(Pkg. 140) at Pe t r i f i ed Forest National Park, a two-component s i t e , 

AZ Q: l :42, w i l l be disturbed. To mit igate the impacts of the pro jec t , 

s t a f f from the Western Archeological and Conservation Center conducted 

data recovery in August 1983. The s i te included four l o c i , two dated to 

the Basketmaker I I I period (A.D. 700 to A.D. 775) and two dated 

ten ta t i ve ly to the Pueblo I I and Early Pueblo I I I periods (A.D. 950 to 

A.D. 1150). A large l i t h i c co l l ec t ion from Locus B, an early component, 

and sample co l lec t ions from the remaining loc i were analyzed to recover 

both qua l i t a t i ve and quant i ta t ive data regarding spatial and temporal 

v a r i a b i l i t y in l i t h i c reduction stage and technique. A change through 

time in the l i t h i c reduction strategy, as well as in loc i layout , was 

documented. 
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Chapter 1 

INTRODUCTION 

An archeological survey was conducted in 1978 prior to planned 

reconstruction of the Mainline Road in Petrified Forest National Park 

(Fig. 1). The construction designated in Phase I of Package No. 140 

encompasses a 5.9 mile stretch of the road south of the Blue Mesa Spur 

Road. Hammack (1979) determined from the preliminary project plans that 

two of the 27 sites located might be affected by the road construction. 

The project was redesigned so that only one site, AZ 0:1:42 (PEFO 

78A-17), will be disturbed (Fig. 2). 

The site is composed of four loci in an area 25,000 m2 (Fig. 3). 

Loci A, B, and D, artifact scatters, are located on the east side of 

the Mainline Road. In addition, Loci A and B have concentrations of 

sandstone slab rubble. Locus C, on the west side of the road, is a 

small masonry rubble mound. 

Locus B was bisected by the construction of the original roadbed 

in the 1930s. The area is extensively eroded by sheetwash from the 

roadside. Present plans are to relocate the new road 15 feet (4.5 m) 

east of the existing roadbed, causing additional disturbance and 

overlapping the rubble features. 

Funding was obtained to mitigate the adverse impacts of the project 

by accurately mapping the topography and archeological features of the 

site, by collecting all surface artifacts in the area to be disturbed, 

and by limited subsurface testing to determine the type and depth of the 

deposits. Description of the research topics to be considered and the 

recommended data collection strategies are discussed in the Scope of 

Work (Jones 1983), on file at the Western Archeological and Conservation 

Center. 

The fieldwork was conducted from August 8 to August 12, 1983, by 

Martyn Tagg and myself. The following report is the culmination of 

that work. Research objectives, field methods, and ceramic and lithic 

analyses, as well as summaries of the culture history, environmental 

setting, and previous archeological work in the area will be discussed 

in the following chapters. 
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Figure 1. Map of Pe t r i f i ed Forest National Park, Arizona. 
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Figure 2. Enlargement of Blue Mesa section of park 
showing locat ion of AZ 0:1:42 (ASM). 
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Figure 3. Contour map of AZ Q:l:42 (ASM). 
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The final chapters highlight some of the problems encountered and 

make comparisons and contrasts with earlier work. The data of AZ 

0:1:42 are useful for refuting some of the previous hypotheses and for 

supporting others. For the first time in the Petrified Forest area, 

emphasis has been placed on the analysis of the lithics that are so 

numerous. 

Research Objectives 

Archeological survey data helped determine that AZ 0:7:42 consisted 

of four spatially discrete loci. The types of data known from the 

survey influenced the research objectives of the current project. 

First, the loci could be dated using diagnostic ceramics found on each. 

Time depth ranges from about 700 A.D. through 1150 A.D. Individual loci 

were inhabited at discrete periods within the time span. Second, 

because the road reconstruction project would destroy Locus B, a large 

surface collection was needed to preserve the information from the 

locus. Representative collections could also be made of artifact 

assemblages from the remaining loci. Given these conditions, the 

analyses were planned to address the following research problems. 

(1) Establishment of a culture history for the site. 

Accurate dating would allow an assessment of the role of the site 

in park prehistory. Also, chronological control would allow more 

fine-grained analysis of changes in behavior and artifact technology at 

AZ 0:1:42. One of the important aspects of this site is the presence of 

loci that are spatially and temporally discrete. 

(2) Determination of the lithic variability of the collections, 

especially as it pertains to the technology of tool manufacture. 

Rozen (1981) correctly identified the importance of obtaining 

descriptive data for lithic assemblages where little is available. AZ 

0:1:42 had few ceramics. Features appear disturbed and eroded. More 

could be learned from the large lithic assemblage than from any other 

class of data. 
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L i th i c variables were chosen to help iden t i f y the stages of l i t h i c 

reduction (primary versus secondary), and the objects and products of 

reduct ion, tha t i s , type of cores and end products, such as unretouched 

flakes or retouched formalized too ls . 

(3) Determination of technological change through time. 

After the l i t h i c technology from each locus is defined, are 

patterns evident that suggest a changing focus in resource u t i l i z a t i o n 

through time? 

(4) I f technology changes through t ime, how does i t re la te to 

temporal patterns in locus layout and location? 

The type and extent of l i t h i c reduction could influence the layout 

and locat ion of habi tat ion and other s t ructures. 

As stated above, the questions that could be addressed were largely 

determined by avai lable data and the l im i ta t ions of the pro ject . AZ 

Q:l:42 was inhabited only during the la te Basketmaker and middle Pueblo 

periods, a span of about 350 years out of a possible 7,500 years of park 

prehistory. L i t t l e in-depth l i t h i c research has been undertaken in th is 

area. Thus, in terpre ta t ions must be considered ten ta t i ve , as base l i ne 

data to be compared with s imi lar studies from a wider region, and with 

future studies. 

Previous Archeological Work 

Archeological work in Pe t r i f i ed Forest National Park has been 

sporadic and uneven. More than 330 si tes were recorded during three 

major and numerous small-scale surveys. Only six s i tes have been 

excavated. 

The ea r l i es t work was done by Hough (1903) in 1901 as leader of the 

Smithsonian Museum-Gates Expedit ion. He mapped and p a r t i a l l y excavated 

the Puerco Ruin (NA6302, ca l led Adamana by Hough) and the Twin Buttes 

Si te (ca l led Metate by Hough) (Stewart 1980:59). During the 1930s, 

Cosgrove (1951) worked at Puerco Ruin and at the Flattop Si te and 

completely excavated Agate House. Schroeder (1961) and Jennings (1967) 

6 



continued excavations at Puerco Ruin for the National Park Service 

during the 1960s. Erik Reed supervised B. T. Gale (1941) in the 

excavation of a small rockshelter (Si te No. 171) located near and 

contemporaneous with Puerco Ruin. In 1970, H a r r i l l (1971) excavated a 

small f i e l d house (NA 10,808) in conjunction with a road realignment 

project at the southern end of the park. 

The most extensive excavations were done by Wendorf (1953). To 

test hypotheses based on early pottery horizons developed by Reed 

(1980), Wendorf dug large sections of the Flat top S i t e , a BMII v i l l a g e , 

and of the Twin Buttes S i te , a BMIII/PI v i l l age contemporaneous with 

Locus B, AZ Q:7:42. 

Numerous surveys have been done in the park for research and 

management purposes. Of the 109 s i tes H. P. Mera (1934) recorded in 

the 1930s, 87 are wi th in park boundaries. New Mexico Laboratory of 

Anthropology numbers were assigned, and large co l lect ions were made. As 

a re f l ec t i on of the unevenness of survey data, i t should be noted that 

a l l of Mera's si tes were ceramic, ranging from BMIII through PIV periods 

(Hammack 1979). In the 1940s, Erik K. Reed rev is i ted Mera's si tes where 

possible and recorded other s i tes mainly in the southern section of the 

park. The more than 300 s i tes ranging in ages from BMII I through PIV 

were given Museum of Northern Arizona s i te numbers. The large ceramic 

co l lec t ions were used by Reed (1980) to define pottery types and 

horizons for the park. Thornton (1977) recorded only two l i t h i c s i tes 

from a survey of 100 ha (40 acres) near the park stables. During the 

reconnaissance survey for th i s pro jec t , Nancy S. Hammack (1979) recorded 

27 s i t e s , including six possible Archaic s i tes . Archaic period si tes 

were previously unrecorded in the park. 

Many other projects have been done in surrounding areas. Wasley 

(1960), Gumerman (1969), Olson (Gumerman and Olson 1968), and Ferg 

(1978) completed projects preceding construct ion of In ters ta te 40. 

These studies established summaries of the cul ture h istory of the Puerco 

and L i t t l e Colorado River va l leys. Addit ional work (Gumerman and Sutton 

1967; Gumerman 1969) documented occupations in the Hopi Buttes area. 

Major excavations at Whitewater and Kiatuthlanna (Roberts 1931, 1939, 

and 1940) and at White Mound Vi l lage (Gladwin 1945) helped formulate 

hypotheses on Anasazi occupation east and northeast of the park. In 

7 



the Mogollon region to the south, Haury (1940; Haury and Sayles 1947) 

excavated two early sites, the Bear and Bluff Ruins. Danson (1957) 

surveyed the area south of St. Johns for Peabody Museum. By far the 

most extensive projects were sponsored by the Field Museum of Natural 

History in the Pine Lawn, Tularosa, and Hay Hollow valleys (see Stewart 

[1980] for a list). 

Few of the above projects conducted detailed analyses of lithic 

assemblages associated with the sites. At best, descriptions of raw 

materials and formal tools, such as projectile points, were attempted. 

Because lithic analysis is a central theme in the current project, an 

effort was made to locate published material that specifically addresses 

this data set. Pertinent is a study done by Rozen (1981) of collections 

from 14 sites excavated for the Tucson Electric and Power St. Johns 

Project. The latter analysis is comprehensive and easily undertaken 

with a large lithic collection and has been used as the basis for the 

present analysis. Comparisons will be made with assemblages from these 

and other areas as part of the interpretation section below. 
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Chapter 2 

CULTURE HISTORY 

An excel lent detai led review of cu l ture h istory in the park and 

surrounding areas can be found in Stewart (1980:62-120). Only a 

b r ie f ou t l ine is provided here. Emphasis w i l l be placed on the la te 

Basketmaker and Pueblo periods because those are pert inent to the 

present study. Of the more than 330 s i tes in the park, many have been 

dated based on p ro jec t i l e point styles and ceramic cross-dat ing. The 

dates for prehis tor ic s i tes range between 6000 B.C. to A.D. 1450. A 

la te r h i s to r i c occupation began with the in f lux of Navajos a f ter A.D. 

1550 and the a r r i va l of Anglos the l a t t e r half of the 19th century. 

The numerous s i tes noted in the a r i d , harsh environment made a strong 

impression on the early se t t le rs (Hammack 1979). 

Archaic 

Early Man si tes (about 15,000 B.C. to 8000 B.C.) have been found 

nearby along the Puerco River and at Concho (Stewart 1980). However, 

the ea r l i es t s i tes in the park are six Archaic (A.D. 6000 to A.D. 300) 

l i t h i c scat ters , located by Hammack (1979). 

Several Jay-sty le p ro jec t i l e points ( I rwin-Wil l iams 1967) found 

nearby may indicate more precise dates of 5500 B.C. to 4800 B.C. The 

local p e t r i f i e d wood was preferred for the numerous cores, retouched 

f lakes, and bifaces. In addit ion to l i t h i c s , sandstone slabs and 

hearths were noted. The si tes are located on b lu f f s or ridges and are 

the remains of small hunting and plant gathering camps. The low number 

of early si tes in the park is probably more the resu l t of sampling 

biases and the preoccupation of early archeologists with ceramic s i t es , 

than of a real absence of use during that t ime. 

Basketmaker II 

Twenty-four sites are known from the Basketmaker I I period (about 

A.D. 300 to A.D. 500). Sites are s t i l l located pr imar i ly on mesa tops. 

Most have from 1 to 25 p i t houses. P i t houses excavated at the Flattop 

Site are smal l , shallow, s lab- l ined structures with no i n te r i o r hearths, 

although div id ing wal ls are known. Exter ior s lab- l ined hearths were 
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found. The pottery is the d i s t i n c t i ve paddle-and-anvil Adamana Brown, 

s imi lar to the Mogollon type, Alma Pla in . Recovered corncobs, manos, 

and metates indicate domesticates were cu l t iva ted by th i s t ime. 

Basketmaker III 

During th is period (about A.D. 500 to A.D. 800) archi tecture 

becomes more d i f fe ren t ia ted and formalized. Vi l lages are composed of 

p i t houses, deep proto-k ivas, storerooms, and trash areas arranged in a 

crescent. Agr icu l tura l features, such as those found at the p a r t i a l l y 

excavated Twin Buttes s i t e s , are evident. Sites are no longer located 

on mesa tops. Most of the 49 s i tes for th is period, such as AZ 0:1:42, 

are found closer to arable land, a t the base of the b lu f f s and on 

slopes. Ceramics are mixed brown, gray, and black-on-white wares. 

Pe t r i f i ed wood core hammerstones are common and diagnost ic; however, 

chert cobbles were also used. Few too ls , mostly scrapers and p ro jec t i l e 

po in ts , were recorded during survey. Unretouched flakes seemed to 

suf f ice for various jobs. Shell was absent (Hammack 1979). 

Pueblo I 

No single component Pueblo I s i tes (A.D. 800 to A.D. 950) have been 

recorded in the park. A few of the Basketmaker I I I s i tes have early 

Pueblo ceramics, such as Kana'a Black-on-white and Kiatuthlanna 

Black-on-white, and some of the early Pueblo I I s i tes have Pueblo I 

types, a lso. The core hammerstones of pe t r i f i ed wood from the previous 

period are noticeably absent at Pueblo I s i t es , although pe t r i f i ed wood 

is s t i l l the preferred mater ia l . Few formal retouched too ls , other than 

a d r i l l and scraper, were observed (Hammack 1979). 

The lack of si tes from t h i s period may be a sampling problem. In 

other areas, Pueblo I s i tes are located in upland areas that may not 

have been surveyed in the park. Conversely, Euler and others (1979) 

maintain that environmental data for many of the dr ier areas, including 

nearby Hay Hollow Val ley, show a major drought from A.D. 850 to A.D. 

900. At that t ime, prehis tor ic inhabitants e i ther moved nearer major 

drainages or out of the area completely. Further survey is needed to 

d ist inguish which explanation i s v a l i d , although i t is f e l t that early 

surveys oriented towards ceramic si tes and not confined to construct ion 
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areas and roadways would have located more of these sites had they 

existed. Thus, Stewart (1980:118) may be right to suggest that 

occupation of the park was continuous from the Late Basketmaker II 

through middle Pueblo I. Then a hiatus was followed by a change in site 

location in Early Pueblo II times. 

Pueblo II 

One hundred and s ix ty -n ine si tes are dated to th is per iod, about 

A.D. 950 to A.D. 1100. These si tes are located more often on val ley 

f loors near major drainages than are those from previous periods. P i t 

houses and kivas are s t i l l present but are usually associated with 

small pueblos. Hammack (1979) found shell on several s i t es . There is 

greater var iety in stone raw mater ia l , including quar tz i te and basalt . 

Quartzite hammerstones are common. Pottery wares are s t i l l as var iable 

as the previous per iod, and many of these si tes seem to have been 

inhabited through the Pueblo I I I per iod. No si tes of t h i s period have 

been excavated in the park. 

Pueblo I I I 

In other areas, th i s period is usually characterized by 

cent ra l i za t ion and aggregation. However, at Pe t r i f i ed Forest from about 

A.D. 1100 to A.D. 1300, 70 dispersed small and large pueblos with kivas 

or great kivas are found. Agate House and NA 10,808 are the only two 

excavated si tes from th i s period. 

Graywares, brownwares, and black-on-whites, as well as polychromes, 

are evident. Reed (1980:211-212) divided the period into early 

(Holbrook horizon) and la te (Walnut horizon) phases based on pottery. 

The few f lake tools observed from th is period are made of basalt and 

pe t r i f i ed wood (Hammack 1979:49). 

Pueblo IV 

During th is per iod, about A.D. 1300 to A.D. 1450, most of the 

population in the Southwest was contract ing into large pueblos in 

re l a t i ve l y few areas, including Pe t r i f i ed Forest. Five si tes in the 

park, including NA 10,808 and Puerco Ruin, were occupied during the 
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early part of th i s per iod. Pottery i s complex and resembles that at the 

nearby population centers of Homolovi, Zuni, and Hopi (Stewart 1980). 

Much of the data necessary to bui ld a detai led cul ture h istory i s 

nonexistent or incomplete. To complicate matters, what is known does 

not seem to f i t the classic Pecos C lass i f i ca t ion (Stewart 1980:117). A 

regional sequence needs to be developed. Almost nothing is known about 

l i t h i c assemblages from si tes recorded before 1976. This is amazing 

considering the a v a i l a b i l i t y and var iety of raw mater ia ls. I t i s 

hoped that the present study w i l l help remedy that problem, providing 

comparative data on l i t h i c technology from a s i t e u t i l i z e d during two 

separate periods in an area famous for i t s stone. 
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Chapter 3 

ENVIRONMENTAL SETTING 

Present Environment 

Pet r i f i ed Forest National Park is part of the Colorado Plateaus, 

elevated plains dissected by dry washes and canyons. At an average 

elevat ion of about 1,645 m (5,400 feet) (Stewart 1980:1), the park i s 

s l i g h t l y lower than the surrounding te r ra in where the r e l i e f varies 

between 1,676 m (5,500 feet) and 1,830 m (6,000 feet) (Green and Sellers 

1974:340). The elevat ion of AZ 0:1:42 is about 1,680 m (5,515 f e e t ) , 

and onsite r e l i e f i s 1.07 m (3.5 feet) (see F ig. 3 ) . 

The park is divided by the Puerco River Valley into two sections 

(see F ig . 1 ) . Much of the northern section has eroded into the 

d i s t i nc t i ve mult icolored badlands of the Painted Desert. The southern 

sect ion, where AZ 0:1:42 is located (see F ig . 2 ) , has smaller badlands 

and is characterized by grassy plains and mesas dissected by washes 

(Stewart 1980:3). Badlands occur 400 m northwest of the s i te at Jasper 

Forest and 1.5 km south at Crystal Forest, both source areas for l i t h i c 

raw mater ia l . 

The s i te is on the west bank of a small t r i bu ta r y , which flows 

700 m southeast into Dry Wash. Dry Wash drains into the Puerco River, 

a t r i bu ta ry of the L i t t l e Colorado River. A l l streams in the park are 

i n te rm i t ten t , f lowing only af ter heavy ra ins. No springs are flowing 

presently e i ther . Two, Zuni Well west of the V i s i t o r Center and Agate 

Bridge about 600 m northeast of the s i t e , were active as recently as 

the 1940s (Wendorf 1953). The a v a i l a b i l i t y of water for domestic uses 

during prehis tor ic times is uncertain and w i l l be discussed fur ther 

under "Past Environments." 

One of the character is t ics of the Colorado Plateaus province is 

the horizontal aspect of the underlying sedimentary rock layers. The 

p r inc ip le rock formation exposed in the park is the Pe t r i f i ed Forest 

member of the Chinle Formation. The rock un i t i s composed of 

reddish-brown to bluish mudstone, s i l t s t o n e , and sandstone lenses 

deposited during Tr iassic t imes, about 200 m i l l i on years ago. The 

undisturbed deposits are over 335 m (1,100 feet) th i ck , but d i f f e r e n t i a l 

erosion of the various layers accounts for the park topography and 
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exposure of the famous petrified wood beds. The harder sandstones cap 

the mesas and form the cliffs near AZ Q:l:42. Erosion of softer mud and 

siltstones produce the spectacular banded slopes and badlands capped 

with petrified trees of the nearby Jasper and Crystal forests. 

Soils in the park are alluvial and aeolian clays and conglomerates. 

At AZ Q:l:42, the higher knolls and the eastern section of Locus B 

appear to be stabilized dunes, interspersed with a sandy desert pavement 

of small chert cobbles where deflation has occurred. The alluvial 

soil in the washes and that encountered below the surface of the test 

excavation in Locus B was a very dense tan to medium brown silty clay. 

Wendorf (1953:13) found the alluvial soils derived from the Chinle 

formation to be alkaline clays, generally unsuitable for agriculture. 

All three of the natural plant communities found in Petrified 

Forest National Park occur within 5 km of AZ Q:l:42. Onsite vegetation 

includes shadscale (Atrip!ex confertifol ia), dropseed grass (Sporabolus 

sp.), and prickly pear (Opuntia sp.), species associated primarily with 

the Great Basin desertscrub community. However, vegetation maps 

(Stewart 1980:Fig. 2) reveal the dominant vegetation of the southern 

section of the park to be grama/sacaton/ricegrass, a plains grassland 

community. Species of the community which occurs near the site are 

grama grass (Boutelous sp.) and galleta grass (Hi 1 aria jamesi i). The 

third vegetation community, pinyon/juniper, and areas of bare ground 

like that of Jasper Forest, complete the mosaic vegetation patterns 

within 5 km of AZ Q:l:42. 

Virtually no wildlife was seen during the fieldwork. However, 

small mammals, such as coyote, bobcat, and skunks, and lizards, snakes, 

toads, and salamanders are known to be common (Stewart 1980:7). An 

occasional bear, mountain lion, or deer is sighted, but the most 

impressive and frequent large mammals are a small herd of pronghorn 

antelope, which ranges near the southern end of the park. 

The present climate at the park is windy and arid. The Mogollon 

Plateau to the south creates a rain shadow effect, so that annual 

precipitation is only 22 cm (8.64 inches). Most falls in July, August, 

and September, and less than half falls as snow. 

Temperatures are those of the high desert. Winter temperatures 

are normally between -7° and 9" C, with the subfreezing range reached 

14 



in f requent ly . Summer temperatures have never exceeded 40° C (104° F) 

(Green and Sel lers 1974:370) and usually vary from the mid-teens to the 

mid-30s C. 

The average length of the growing season is 180 days (Smith 1945), 

more than long enough for maize c u l t i v a t i o n . However, incessant dr iv ing 

winds from the southeast in the spring have stopped archeological 

work (Schroeder 1961) and may have been a problem for seedlings in 

agr icu l tu ra l areas. As noted above, a l l u v i a l so i l s derived from the 

Chinle Formation, and the lack of surface water also were not conducive 

to agr i cu l tu re . 

Past Environment 

The suitability of the Petrified Forest region for agriculture was 

discussed in terms of present-day environmental variables. Obviously, 

there are problems with assuming that the climate was similar during 

times of prehistoric occupation. The amount of precipitation and the 

rainfall patterns are known to be highly variable, causing consequent 

changes in vegetation and soil deposition. The demise of springs at 

Agate Bridge and Zuni Well since the 1940s, and the invasion of pinyon/ 

juniper into former range grassland (Stewart 1980:6) are good examples 

of modern environmental flux in the park. Stewart (1980:21) describes 

a chronology of climatic change from 500 B.C. to A.D. 1600 based on 

palynological data (Schoenwetter and Dittert 1968:46). More recent work 

by Euler and others (1979) utilizes archeological, geological, and 

dendrochronological data as well. During wetter periods, population 

increased in areas such as Petrified Forest, which presently have little 

surface water, drier weather (fewer than 40 cm annual precipitation), 

and longer growing seasons (longer than 120 days). Major droughts 

defined by the group correlate well with periods of low site density. 

For example, droughts occurred at: (1) A.D. 325 to A.D. 375, prior 

to which only three sites in the park date; (2) A.D. 850 to A.D. 900 

(PI period); and (c) A.D. 1425 to A.D. 1475, after which the park was 

virtually abandoned until historic times. The drought from A.D. 850 to 

A.D. 900 may account for the apparent hiatus in the use of AZ Q:l:42 

between the Late Basketmaker III and Pueblo I I/Pueblo III periods. Both 

Stewart (1980:118) and Euler and others (1979:1,098) suggest that during 
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this dry period, the people relocated nearer to large drainages. In the 

case of AZ 0:1:42, Dry Wash or the Rio Puerco may have been suitable. 

In summary, during the times when AZ 0:1:42 was occupied, roughly 

A.D. 700 to A.D. 800, and at some time during the period A.D. 900 to 

A.D. 1130, effective moisture seems to have been substantially higher 

than today. Springs in the Agate Bridge area were probably flowing 

enough for domestic uses, and surface water was probably adequate for 

agriculture. No evidence of agricultural practices remains at AZ 

Q:l:42. Further examination of site features and artifacts is needed to 

determine why the local inhabitants were there. 
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Chapter 4 

FIELD METHODS 

Data co l lec t ion was recommended to mit igate the impact of the road 

widening pro ject . The co l lec t ion strategy was designed to shed some 

l i g h t on the research object ives. The en t i re s i te east and west of the 

Mainline Road was mapped, using the s i te stake from the Hammack (1979) 

survey as a datum. A plane table and alidade were used to produce a 

topographic map showing a l l features and loc i boundaries. Because s i te 

r e l i e f was low and the s i te f a i r l y smal l , only one s ta t ion , at the 

datum, was necessary. This was given the arb i t ra ry elevation of 100 m, 

since there were no USGS t r iangul at ion points near the s i t e . The true 

elevation is approximately 1,680 m (5,515 feet) above sea l eve l . 

The scale for the or ig ina l f i e l d map is 2.54 cm:10 m. I t i s on 

f i l e at the Western Archeological and Conservation Center. Because of 

the necessity of reduction for pub l ica t ion , the information was drafted 

onto two maps. Topography, loc i boundaries, and the generalized 

locat ion of features are shown on Figure 3. Figures 4 and 5 are 

enlargements of individual l o c i , showing detai ls of the features and the 

sample un i t s . 

Determination of loc i boundaries was conservative, and re f lec ts 

areas of r e l a t i ve l y high a r t i f a c t density. Sheetwash was evidenced by 

small r i v u l e t s , and by a r t i f a c t s upended perpendicular to the ground 

surface. Had boundaries been established by the most remote a r t i f a c t s , 

erosional patterns rather than a c t i v i t y areas would have been recorded, 

and the four loc i would have become one. The loc i record core areas 

wi th in the s i te where features are located and where a r t i f a c t density is 

consistent ly high. 

Two d i f fe ren t co l lec t ion strategies were used, one for Locus B and 

the other for Loci A, C, and D. A to ta l of 657 sherds, 1,724 l i t h i c s , 

1 shell fragment, and 1 ground stone fragment were co l lec ted. Locus B, 

1,794 m2, w i l l be disturbed by construct ion, so a decision was made to 

co l l ec t a l l surface a r t i f a c t s . Hammack (1979) determined that Locus B, 

on the east side of the road, was impacted by the or ig ina l construction 

in the 1930s. Indeed, inspection of the roadside and drainage di tch 

west of the road revealed a few a r t i f a c t s (less than 50). Al l of these 
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F igure 4 . Locus B; AZ Q : l : 42 (ASM). 

18 



Figure 5. Loci A, C, D: AZ 0:1:42 (ASM). 
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were wi th in 10 m of the roadbed in a l inear arrangement in the drainage 

d i t ch . A r t i f a c t density was considerably less there, yet the assemblage 

makeup appeared qui te s imi lar to that in the main area each of the road. 

Therefore, a decision was made to exclude the area from the co l lec t ions . 

A base l i n e , 68 m long, was set up para l le l to the road. This 

o r i en ta t i on , 327°, was not aligned with true north to f a c i l i t a t e laying 

out a 4 m by 4 m g r i d . These 16 m2 uni ts were delineated by a metric 

tape along the base l ine and a 4 m by 4 m square guide of four chaining 

pins and l i n e . The guide was easi ly moved from uni t to neighboring un i t 

by f l i pp ing one side over the other, and by keeping i t paral le l to the 

road and base l i n e . In th is way, progress was made from a zero point 

at the "south" end of the base l i ne to the "north" end. A to ta l of 

79 un i t s , 100 percent of the undisturbed port ion of the locus, were 

co l lec ted, L i th ics (1,396), sherds (618), and a shell bracelet fragment 

were recovered. Sherds and l i t h i c s were separated af ter washing, and 

the counts r e f l e c t the weeding out of many nonar t i fac ts , especial ly 

stone. This experience showed that because of abundant, unaltered chert 

gravels and pe t r i f i ed wood on the s i t e , f i e l d estimates of a r t i f a c t 

density may be misleading. Either the a r t i f a c t s are obscured by much 

natural mater ia l , or the estimates are in f la ted because natural material 

closely resembles a r t i f a c t s . 

Using the raw counts of l i t h i c s and sherds per 4 m by 4 m sample 

u n i t , contour maps of a r t i f a c t density were constructed. The map for 

the two a r t i f a c t classes were s imi la r , so the information was combined 

into one map (F ig . 6 ) . Admittedly, the d i s t r i bu t i on mirrors the 

erosional patterns on the locus. The concentration around the central 

rubble area is elongated along the roadside drainage d i t ch . This area, 

as well as the south concentrat ion, cover sections of desert pavement 

made of chert cobbles and a r t i f a c t s in deflated areas. The low a r t i f a c t 

density between the two is an elevated area of s tab i l ized dunes. 

However, the map is useful for examining cu l tura l patterns. The 

a r t i f a c t s are concentrated around the central feature and seem not to 

have been displaced very far downslope. Also, areas with extremely high 

a r t i f a c t density on the east and south s igni fy addit ional high use areas 

that may have gone unnoticed otherwise. 
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Figure 6. A r t i f a c t density, Locus B. 
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Because the remaining loci would not be disturbed by the road 

project, small collections were made only for comparative purposes. In 

general, the areas were stratified, based on the presence or absence of 

features, and at least one sample unit was randomly selected from each 

stratum (see Fig. 5). When the random units seemed unrepresentative of 

artifact types and density, an additional nonrandom unit was placed. No 

judgemental collections were made from the loci, although a biface 

fragment near the datum was point provenienced. For consistency, the 

unit size was the same as used for Locus B, 4 m by 4 m. 

Locus A, 560 m2, was divided into three strata. Strata I and II 

isolate slab rubble features, and Stratum III encompassed the remaining 

area. One unit from each was collected, as well as a nonrandom unit 

placed to obtain a larger ceramic sample. The four units encompassed 

11 percent of the locus area. Eighteen sherds and 157 lithics were 

collected. The two units in Stratum I near the upright slab had over 50 

artifacts each, while the remaining units, even the one downslope, have 

more than 30. Although most of the rubble lies downslope, the 

collections indicate a strong possibility of a structure, or at least an 

activity area in situ near the upright slab. 

Locus C was divided into only two strata, one on and one off 

the structure. A random unit from each and one nonrandom unit, again 

placed to increase the ceramic collection, produced a collection from 

28 percent of the locus area, 170 m2. Thirteen sherds and 121 lithics 

were recovered. Densities in the units were consistently 55 to 65 

but dropped off abruptly at the boundaries. The survey site report 

indicates no trash, except one corrugated sherd located at Locus C, and 

the report notes the locus was covered with desert pavement. Thus, 

careful surface sampling was useful in overcoming a sampling bias; 

future surveyors should be especially attentive in areas of similar 

desert pavement. 

Finally, because no features were present, Locus D was not 

stratified. Rather, two units were randomly chosen from the large 

uphill area for a 23-percent sample of the total locus area, 140 m2. 

Eight sherds and 41 lithics were recovered. Density was similar, 

21 and 29 per unit. Locus D was more amorphous than the others and was 

originally recorded as one small artifact cluster eroding out of the 

22 



washbank. The area is partially stabilized sand and silt, which may be 

obscuring the artifact patterns. 

In addition to surface collections, the Scope of Work recommended 

excavation of a 2 m by 1 m unit placed in the central rubble area of 

Locus B. The unit was defined on the east by the only visible upright 

slab (see Fig. 4). This was dug as two separate 1 m2 units in arbitrary 

10 cm levels. Initially, a trowel was used to define additional in situ 

slabs, but as work progressed and none were located, a shovel was used. 

Slab placement was sketched at each level, and descriptions were kept of 

soil changes and signs of disturbance. Very few artifacts (four sherds, 

nine lithics, one ground stone fragment, two shaped sandstone slabs, and 

one worked sherd) were recovered in the top 20 cm of fill. Although the 

base of the upright slab was reached at 23 cm, no flooring or footing 

trenches were visible in the dense clay. 

In the earlier inspection of the erosional patterns of the locus, 

the artifacts seemed to be concentrated in gravels on either side of the 

stabilized dense area. One reason for this pattern could have been that 

the entire area was covered with alluvium that was eroding down to 

the original occupation surface only along the edges. Therefore, the 

excavation unit was dug to a depth of 33 cm below the present ground 

surface, a depth roughly the same as the floor of the adjacent drainage 

ditch, to determine if the gravelly, artifact-laden horizon was present 

beneath the alluvium. Only an extremely dense, light tan sterile 

clay, flecked with caliche, was encountered. Apparently, the locus is 

deflated to original grade in the area tested, as originally assessed by 

Teague (refer to memo of July 6, 1983, to Chief, DIAS: H2523, XH2215 

(PEFO), (WR-RW)). Time did not permit the extensive testing, but 

present data indicate the likelihood of uneroded pit houses occurring is 

slight. However, should subsurface disturbance, such as trenching or 

borrow pit excavations, occur during road construction, monitoring of 

the work by an archeologist is recommended. 

Documentation of the site was completed by photographing all loci, 

using black-and-white and color slide films. In addition to all 

features, each loci was photographed from the datum, and views taken 

from the locus back to the datum. The latter should help relocate the 

artifact scatters in the future. 
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Chapter 5 

CERAMIC ANALYSIS AND DATING 

Ident i fy ing the ceramic types from AZ Q:l:42 was a re l a t i ve l y easy 

task. The ceramic type co l lec t ion at the Arizona State Museum (ASM), as 

well as pottery type descript ions by Reed (1947), Gladwin (1945), Hawley 

(1936), and Col ton (1941) were used as references. Only 657 sherds were 

co l lec ted. A breakdown of these by type and locus i s given in Table 1. 

Ninety-four percent of the sherds came from Locus B. Seventy-two 

percent of the to ta l co l lec t ion was Lino White, a var iety of Lino Gray 

local ized at Pe t r i f i ed Forest (Reed 1947; repr inted in Stewart 1980). 

I t occurred on a l l loc i except Locus C. The second most abundant 

ceramic type is Woodruff Brown (18 percent). The Woodruff series shows 

a blend of Anasazi and Mogollon ceramic techniques and may have been 

produced at Pe t r i f i ed Forest and traded in to Basketmaker I I I s i tes in 

the Chaco, Puerco, and Zuni areas (Wasley 1960:34). Small amounts of 

Cibola and L i t t l e Colorado White wares, and Tusayan Gray and White wares 

occur. 

Ceramics col lected from the s i te surface were used to cross-date 

the l o c i . Trade dates were derived from Breterni tz (1966) and a few 

t ree- r ing dates from si tes in the region. 

The co l lec t ion from Locus B was large and consistent. The only 

diagnostic decorated sherds were White Mound Black-on-white and Lino 

Black-on-gray. The best dates for White Mound Black-on-white are A.D. 

675 to A.D. 775, and for Lino Black-on-gray are A.D. 620 to A.D. 800 

(Bretern i tz 1966). Plainwares, comprising 98 percent of the c o l l e c t i o n , 

were made for longer periods and do not produce dates as accurate as 

painted wares. Lino Gray, of which Lino White is a va r ie ty , is best 

dated between A.D. 702 and A.D. 875 (Bretern i tz 1966). The l a t t e r dates 

are consistent with those for White Mound Black-on-white and Lino 

Black-on-gray. No dates for Woodruff Brown were avai lab le . 

Further, two structures from AZ K:12:8, a s i te northeast of 

Pe t r i f i ed Forest with only Lino Gray and White Mound Black-on-gray and 

no la te r black-on-white ceramics, were t ree- r ing dated to A.D. 730 and 

A.D. 766 to A.D. 768 (Wasley 1960:37). Nearby White Mound Vi l lage has a 

ceramic suite of Lino Gray, White Mound Black-on-white, an untyped 
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Table 1 

CERAMIC ANALYSIS, AZ Q:l:42 

polished redware, and occasional Kiatuthlanna Black-on-white, Kana'a 

Black-on-white, Kana'a Gray, and Alma Plain sherds. Tree-ring dates 

place th is ceramic horizon at A.D. 750 to A.D. 800; however, the 

t rans i t i on at th is s i te from Basketmaker I I I to Pueblo I occurred 

between A.D. 785 to A.D. 800 (Gladwin 1945:35-37). 

AZ K: 12:3 had Kana'a Gray and Black-on-white, as well as Lino Gray 

and White Mound Black-on-white. Ceramic and archaeomagnetic dates led 

Ferg (1978:80) to place that occupation between A.D. 790 and A.D. 810. 

26 

LOCUS 

CERAMIC WARE WITH TYPES A B C D ALL 

Tusayan Gray Ware 

Lino White 3/ 17% 473/ 77% 1/ 13% 477/ 73% 
Honani Tooled(?) 1/ T* 1/ T* 
Lino Black-on-gray 2/ T* 2 / T* 

MogolIon Brown Ware 

Woodruff Brown 112/ 18% 1 / 8% 2/ 25% 115/ 18% 
Woodruff Smudged 20/ 3% 20/ 3% 
Adamana Brown 1 / T* 1/ T* 

L i t t l e Colorado Gray Ware 

L i t t l e Colorado Corrugated 5/ 62% 5/ 1% 

Corrugated (Local) 8/ 44% 8/ 1% 

Cibola White Ware 4 / 1% 4/ 1% 

White Mound Black-on-white 4/ 1% 4/ 1% 

Tusayan White Ware 3/ 17% 1/ T* 4/ T* 

L i t t l e Colorado White Ware 4 / 22% 10/ 77% 14/ 2% 

Holbrook Black-on-white 2/ 15% 2/ T* 

TOTALS 18/100% 618/100% 13/100% 8/100% 657/100% 

T* = Trace; less than 1% 



Based on the lack of Pueblo I - s t y le ceramics at Locus B, an end date of 

no la te r than A.D. 785 would be expected. 

From the above dates, one can conclude that Locus B, with a 

predominance of Lino White and White Mound Black-on-white, and lacking 

Kana'a Gray, Kana'a Black-on-white, Kiatuthlanna Black-on-white, and 

other l a te r ceramics, dates a f ter A.D. 700, the s ta r t date for Lino 

Gray, and before A.D. 785, the s ta r t date for the BMIII/PI t r ans i t i on at 

nearby White Mound V i l l age . 

Dating Loci A, C, and D was not so st ra ight forward, because the 

co l lec t ions were considerably smaller. Locus A has three Lino White 

sherds, but is dominated by e ight sherds of the local brown corrugated 

ware (Reinhard 1979) and by untyped L i t t l e Colorado and Tusayan White 

wares. The use of corrugated wares begin a f ter A.D. 950 and continued 

un t i l the prehis tor ic abandonment about A.D. 1450. However, because no 

l a te r ceramic types, such as polychromes, are present, the best dates 

for th i s locus are between A.D. 950 and A.D. 1300, the Pueblo I I to 

Pueblo I I I periods. The small size of the ceramic co l lec t ion from th i s 

locus precludes any f i rm dat ing. Indeed, the archi tectura l remains 

closely resemble those on Locus B, which is f i rmly dated to the 8th 

century. Also, Locus A i s downslope from the other loci and is close to 

the wash. The few sherds could be from the la te r occupation, for 

example, from one broken corrugated vessel or could have washed 

downslope from the l a te r l o c i . 

Loci C and D ceramic co l lec t ions have only 13 and 8 sherds, 

respect ively. The early Lino White and White Mound Black-on-white, so 

abundant on Locus B, are absent except for one sherd of Lino at Locus D. 

The coursed masonry archi tecture of the structure at Locus C and two 

sherds of Holbrook Black-on-white, A.D. 1057 to A.D. 1130 (Breterni tz 

1966:77), date th is area to the Pueblo I I /Ea r l y Pueblo I I I periods, 

about A.D. 950 to A.D. 1150. Locus D i s ten ta t i ve ly dated to the same 

period, based on the presence of f i ve L i t t l e Colorado Corrugated sherds. 

In summary, Locus B can be f i rm ly dated to the Late Basketmaker I I I 

period, about A.D. 700 to A.D. 785. Locus C is almost cer ta in ly a 

Pueblo I I /Ea r l y Pueblo I I I mani festat ion, about A.D. 950 to A.D. 1150. 

Loci A and D can be less f i rm ly dated to the same time period, based on 

corrugated and no l a te r ceramics. 
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Chapter 6 

OTHER SMALL ARTIFACTS 

Besides the chipped stone and ceramic co l lec t ions , three other 

a r t i f a c t s were co l lec ted : a shel l bracelet fragment, a ceramic spindle 

whorl fragment, and a section of a worked stone slab. 

Shell Bracelet Fragment 

A shel l bracelet fragment was col lected from the surface of Locus 

B, from between the main rubble area and the southeast corner of the 

s i t e (20N, 12E from the Locus B datum). The band width was 3.2 mm; 

thickness, 2.1 mm; and length, 41.4 mm. The reconstructed diameter was 

about 28 mm. The shell was Laevicardium (Lisa Huckell 1983:personal 

communication), which occurs e i ther along the Paci f ic or Gulf of 

Ca l i fo rn ia coasts. The umbo was missing and the natural crenulations 

were removed by gr inding. The cross section was quadrate. Following 

Haury (1976:313), the descr ipt ion seems to f i t Type 1. Type 1 bracelets 

were found most often in the ea r l i e r phases of the Hohokam sequence, 

p r io r to A.D. 900, but persisted un t i l l a te r also. An early date would 

f i t with the ceramic dating of Locus B pr ior to A.D. 800. Wendorf 

(1953:149) noted shell bracelets from the Twin Buttes s i te of the same 

age and none from the ea r l i e r Flattop S i te . Al l of those bracelets were 

i den t i f i ed as Glycemeri s. 

Spindle Whorl Fragment 

A spindle whorl was found 10 to 20 cm below the ground surface near 

the upright slab in Locus B (35N, 8E from the Locus B datum). The 

ceramic whorl , about 45 mm in diameter and 4.9 mm th i ck , was fashioned 

by grinding a White Mound Black-on-white bowl sherd. The biconical hole 

in the center was about 5.9 mm in diameter. Only about two-thirds of 

the piece was recovered. 

Ground Stone Slab Fragment 

A worked, gray sandstone slab, 12.1 cm by 7.7 cm by 2.7 cm th i ck , 

was found less than 10 cm below the ground surface in the same test un i t 

as the spindle whorl (35N, 8E from the Locus B datum). One of the f l a t 
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surfaces was s l i gh t l y r ippled para l le l to the longi tudinal ax is . The 

r ipples were ground down and polished. The polish continued to both of 

the short ends where re l a t i ve l y recent breaks were evident. The stone 

was probably used for sharpening wood or bone implements or grinding 

minerals, but was not large enough or wide enough to have been used for 

gr inding foodstuf fs . 
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Chapter 7 

LITHIC ANALYSIS 

Pr ior to 1975, l i t t l e data were col lected about l i t h i c assemblages 

from si tes in Pe t r i f i ed Forest National Park (Stewart 1980:119). This 

seems odd for an area famous for i t s pe t r i f i ed wood, a raw material 

with f ine f lak ing propert ies. Indeed, Wendorf (1953) remarks that i t 

would be an excel lent trade item because of i t s a v a i l a b i l i t y and good 

workab i l i t y . Others ( H a r r i l l 1971; Jepson 1941; Mera 1934; and Wendorf 

1953) have noted l i t h i c scat ters , which seem larger and denser than use 

by the local population would warrant. 

Analysis of l i t h i c s from AZ Q:l:42 presented an opportunity to 

investigate th is problem. Time and funding did not allow geological 

sourcing or regional s tudies; however, a study of the changes in l i t h i c 

use between Basketmaker and Pueblo t imes, and comparison with published 

data avai lable from areas outside Pe t r i f i ed Forest, w i l l help a l lev ia te 

the inadequacy of the data base. 

Theoretical Background 

In order to address research questions about technological 

v a r i a b i l i t y in the l i t h i c assemblages of AZ Q: l :42, some theoret ica l 

background is needed. Rozen (1979:212-219) discussed in detai l the 

c r i t e r i a for d is t inguish ing l i t h i c v a r i a b i l i t y in archeological 

contexts. A summary w i l l be presented here. Of par t i cu la r in teres t to 

the present study are considerations of reduction stage, reduction 

technique, and raw material va r i e t i es . 

Reduction Stage. L i th i c tools are produced by reduct ion, the 

removal of f lakes and fragments from a core, usually a chunk of 

unaltered microcrys ta l l ine mater ia l . Two kinds of reduct ion, primary 

and secondary, can be dist inguished in l i t h i c co l lect ions based on the 

by-products and context of the objects (Bradley 1975). The reduction 

of an unaltered piece of raw material to produce cores, f lakes, and 

fragments is primary reduct ion. The cores may be used as t oo l s , cal led 

core too ls , or as raw material f o r addit ional primary reduction un t i l 

too smal1 to work. 
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The flakes may be used without being further altered, or they may 

be discarded with irregular chunks. More often, the flakes will be 

shaped during secondary reduction. The by-products of secondary 

reduction are also flakes and fragments. In addition, retouched flakes 

are produced. Secondary flakes have one of three purposes: (1) as 

material to be shaped during tool manufacture, (2) as by-products of 

tool maintenance and modification, or (3) as cores from which additional 

flakes are removed. 

Primary precedes secondary reduction, forming a sequence from raw 

material procurement through tool manufacture and maintenance (Bradley 

1975; Jelinek 1976; and Rozen 1979). Archeological collections may 

evidence either or both reduction stages. As noted above, cores are 

usually associated with primary reduction and retouched pieces with 

secondary reduction, but flakes and fragments can be produced in either 

stage. The stage which produced the latter is discerned by examination 

of flake form. Flakes produced from primary reduction will usually be 

larger and have more cortex, the natural unaltered surface of the raw 

material, than those produced from secondary reduction. Assemblages 

resulting from primary reduction only, will be composed of cores and 

larger cortical flakes and should lack formal retouched pieces. Rozen 

(1979) and Sullivan (1980) have also shown that primary reduction debris 

will have more whole flakes and large angular chunks, while secondary 

reduction debris will have more flake fragments because the whole 

flakes chosen for modification are sometimes broken during secondary 

reduction. While collections from either stage can be discerned using 

the above criteria, most collections are composed of the products of 

both, and so the lithic characteristics are intermediate. 

Reduction Technique. Lithic raw materials are reduced most often 

by one of three techniques: hard hammer or soft hammer percussion 

or pressure flaking. Flakes resulting from pressure flaking are 

exceptionally small. Although the sample units at AZ Q:l:42 were 

totally collected, the chance of recovering such small flakes, 

especially in areas where sheetwash is regular, was very small. Very 

few flakes of that size were recovered, so this technique was not 

considered further. 
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Hard hammer percussion may be used during both primary and 

secondary reduct ion, whereas soft hammer percussion i s more useful for 

secondary reduct ion, pa r t i cu la r l y tool manufacture (Rozen 1979:163). A 

number of a t t r i bu tes can be used to d ist inguish the two (Bordes 1972:81; 

Rozen 1979:163). Hard hammer percussion produces a larger bulb of 

percussion, and strong force rings and f i ssures , and may sometimes crush 

or crack the s t r i k i ng p lat form. Soft hammer percussion resul ts in 

thinner plat forms, di f fuse bulbs of percussion and l ipp ing (platform 

overhang on the ventral f lake surface). The dorsal surface of the 

platform may be ground before f lake removal. The flakes themselves are 

also thinner than those produced by the hard hammer technique. 

Raw Mater ia l . The variables of s ize , cor tex, and a r t i f a c t class 

frequencies have been emphasized to d is t inguish between the products 

of primary and secondary reduct ion. The type and a v a i l a b i l i t y of 

raw materials may af fec t each of these and must be considered. Raw 

materials of d i f fe ren t types often occur in d i f fe ren t sizes and forms. 

For example, cherts may be tabular , in nodules, or avai lable as small 

cobbles. Obviously, the size of the or ig ina l material w i l l determine 

the sizes of the cores and f lakes . The cortex of some mater ia ls , such 

as p e t r i f i e d wood, may be porous and flawed and need to be removed 

completely before reduction begins in earnest, or in the case of 

small cobbles or nodules, may be l e f t on one f lake edge as a backing. 

A r t i f a c t frequencies may vary with raw mater ia l . B r i t t l e mater ia ls , 

such as obsidian, may be used only to produce cu t t ing and piercing 

t oo l s , not for core t oo l s , because they shatter under impact. Where raw 

material type and size are uniform, or where d i f f e ren t materials have 

approximately the same workabi l i ty and s ize, the complexities discussed 

above should not occur. At AZ Q: l :42, 80 percent of the raw material is 

p e t r i f i e d wood, and 13 percent is cobble chert , so var iat ions in s ize, 

cor tex, and a r t i f a c t class as a resu l t of raw material should be small . 

A v a i l a b i l i t y of raw materials af fects the determination of 

reduction stage also. Where l i t h i c material i s natural ly scarce or 

in short supply because of extended occupations in one area, primary 

reduction w i l l be intensive. Collections w i l l have smaller flakes with 

less cortex than those where the material i s abundant. With intensive 
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primary reduct ion, more f lake fragments and chunks w i l l be produced. 

The range of var ia t ion in the variables may overlap that for secondary 

reductions. Thus, other a t t r ibu tes should be used to d is t inguish 

between reduction stages. For the present study, where only one s i te 

is under considerat ion, a v a i l a b i l i t y of raw materials is assumed to be 

constant over the s i t e . 

Method 

The total number of lithics collected from the four loci of AZ 

Q:l:42 was 1,724. Analysis of every lithic for the variables discussed 

above would have taken an inordinate amount of time in relation to the 

amount of information to be gained. Therefore, a sample strategy was 

employed to reduce the number of artifacts for in-depth analysis to 827. 

Fourteen variables were recorded. These variables fit roughly into four 

groups dealing with raw material, artifact class, flake or fragment 

dimensions, and platform attributes. The data for each artifact was 

computer coded during analysis for later manipulation with Statistical 

Package for the Social Sciences (SPSS) programs (Nie and others 1975). 

Samp!ing Method. To reduce the number of artifacts to a number 

manageable in a detailed analysis, several strategies were employed. 

These were based on the number of artifacts available for analysis and 

the field collection strategies that were used for each locus (see 

previous section). 

For loci A, C, and D, only the randomly placed units were analyzed. 

Those which were judgementally placed were counted but not analyzed. 

For Locus A, the three random units had 104 lithics and were from the 

three strata, two of which included rubble features, and the last from 

the remaining area. Two units from Locus C were analyzed, for a total 

of 81 lithics. One unit was from the room area and one from outside. 

Locus D was much less dense, and all 41 lithics from the only two units 

collected were analyzed. 

Locus B is a separate case because 100 percent of the area east 

of the Mainline Road was collected. Of the entire collection (1,724), 

1,405 (81 percent) were from Locus B. In order to gain data on 

intrasite variability in the lithic assemblage, a decision was made to 
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analyze all units from the rubble areas and to sample the remaining 

area. From the nine units around the two rubble areas, 280 lithics were 

analyzed. A simple random sample of the other 70 units was taken. A 

25 percent sample fraction of the area produced 319 lithics. Taken 

together, the two samples from Locus B had 599 lithics. 

Computer Coding. The 14 variables recorded for each artifact fit 

roughly into four groups. 

(1) Raw material, including texture and amount of cortex present; 

(2) Artifact class, including cores, complete flakes, proximal 

flake fragments, other flake fragments, chunks, cobble 

hammerstones, and retouched tools. If retouched, the piece 

was further categorized by tool form; if not, the piece was 

examined macroscopically for utilization. 

(3) Artifact dimensions; and 

(4) Platform attributes of whole and proximal flake fragments, 

including size and presence or absence of lipping and 

abrasion. 

These variables have been chosen as the minimum number needed to 

describe the collection and to address the current research objectives. 

By no means is this study considered exhaustive. The importance of 

evaluating at least these variables was discussed under theoretical 

considerations. 

Because the collections were large, data on each artifact were 

coded directly onto one line of an IBM Fortran coding sheet for later 

input. Along with the 14 lithic variables, data on provenience, 

sampling strategy, bag, and artifact number were recorded (Table 2). 

In the following section, the terms and recording procedures will be 

described. Also, the basic data and simple comparisons between data 

from the loci will be presented. 

Terms and Data 

Raw Mater ia l . The type of raw material was recorded for every 

a r t i f a c t (Table 3) . Only four materials were present: pe t r i f i ed wood, 
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Table 2 

COMPUTER CODING OF VARIABLES AND VALUES 

36 

VARIABLE 

NO. COLUMNS VARIABLE CODE VALUE 

VI 1 - 2 Artifact No. within 

Each Bag 

V2 3 - 5 Bag No. 

V3 6 Locus 

V4 7 - 9 Provenience N/S from 
Datum 

V5 10-12 Provenience E/W from 
Datum 

V6 13 Raw M a t e r i a l 1 Pe t r i f i ed Wood 
2 Chert, Undif ferent iated 
3 Quartzite 
4 Basa l t 
5 Chalcedony 
6 Cobble Chert 
7 Other 

V7 14 Texture 1 Fine 
2 Coarse 

V8 15 Cortex 0 Absent 
1 0-10% 
2 11-50% 
3 51-90% 
4 91-100% 

V9 16 Artifact Class 1 Core 
2 Unretouched Flake 
3 Flake Fragment, Other 
4 Chunk 
5 Retouched Piece 
6 Cobble Hammerstone 
7 Proximal Flake Fragment 

V10 17 Utilization 0 Absent 
1 Present 



Table 2 (continued) 
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VARIABLE 
NO. COLUMNS VARIABLE CODE VALUE 

Vl l 18-19 Tool Class 1 Pro jec t i l e Point 
2 Small Biface 
3 D r i l l 
4 Graver 
5 Scraper 
6 Denticulate 
7 Notch 
8 Irregular Retouched Piece 
9 Miscellaneous Broken 

Retouched Piece 
10 Heavy Biface (more than 

10 cm long) 
11 Heavy Uniface (more than 

10 cm long) 
12 Battered Core 
13 Battered Cobble 

V12 20-23 Maximum Dimension 

V13 24-27 Flake Length 

V14 28-31 Flake Width 

V15 32-35 Flake Thickness 

V16 36-39 Platform Thickness 

VI7 40-43 Platform Width 

V18 44 Lipping 0 Absent 
1 Present 

V19 45 Abrasion 0 Absent 
1 Present 

V20 - Computed Sampling 
Strategy 1 Random 

2 Nonrandom 



T a b l e 3 

RAW MATERIAL TYPE FREQUENCIES AND PROPORTIONS 

LOCUS 

RAW MATERIAL A B C D ALL 

Petrified Wood 

Chalcedony 

Cobble Chert 

Chert, Undifferentiated 

90/ 86% 

9/ 9% 

5/ 5% 

477/ 80% 

40/ 7% 

81/ 13% 

1/ T* 

65/ 80% 

4/ 5% 

12/ 15% 

29/ 71% 

1/ 2% 

11/ 27% 

661/ 80% 

54/ 7% 

109/ 13% 

1/ T* 

TOTAL 104/100% 599/100% 81/100% 41/100% 825/100% 

T* = Trace; less than 1% 

chalcedony, cobble cher t , and undi f ferent iated chert . Only one specimen 

of undi f ferent ia ted chert was recorded early in the analysis. Probably 

th i s is a cobble chert f lake where no cortex was present and would best 

be combined with that type. Some of the chalcedony pieces may be 

pe t r i f i ed wood; however, when no cortex, s t r i a t i o n s , or wood ce l l 

structure could be detected, th i s general chalcedony class was used. 

Overa l l , the co l lec t ion was 80 percent pe t r i f i ed wood. Most of th is 

resembled the jasper and quartz material from the nearby Jasper and 

Crystal fo res ts . Hammack (1979) recorded large quarry s i tes at each of 

these, so i t is not surpr is ing to f ind large quant i t ies at AZ Q: l :42. 

However, a note must be made that even though Jasper Forest is only 

400 m away, the concentration of pe t r i f i ed wood does not seem to extend 

continuously from that area south to AZ Q: l :42. In other words, the 

s i te i s not a quarry per se, and the raw material must have been carr ied 

a short distance. Also, amethyst and gold, brown, and green pe t r i f i ed 

wood were in the c o l l e c t i o n . 

The second most commonly used material was cobble cher t , avai lable 

in large quant i t ies on the s i t e . Areas of the s i te that appear deflated 

or eroded by sheetwash, are l i t e r a l l y paved with small (1 cm to 4 cm 

diameter) cobbles of tan, yel low, brown, and red foss i l i fe rous cherts. 
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Possibly, these were derived from the Sonsela sandstone bed, which 

divides the upper and lower parts of the Pe t r i f i ed Forest member of the 

Chinle Formation. The sandstone is conglomeratic in most areas and 

contains foss i l s of Permian invertebrates (Stewart 1980:8), s imi lar to 

those present in the AZ Q:l:42 l i t h i c s . 

Study of Table 3 reveals l i t t l e dif ference in the proportions of 

raw material types from locus to locus. The higher frequency of cobble 

chert at Locus D may be the resu l t of the small sample, and so is not 

considered s ign i f i can t here. The uni formity of the co l lec t ion with 

respect to raw material i s important as discussed in the theoret ica l 

sect ion. I t is assumed that conclusions to be drawn about reduction 

stage are not the resu l t of v a r i a b i l i t y in raw material s ize, type, or 

avai l abi 1 i t y . 

Texture. Texture was recorded a s . f i n e - or coarse-grained. Only 

two values were used to d ist inguish between micro- or c ryp tocrys ta l l ine 

mater ia ls , such as chert or pe t r i f i ed wood, and between coarser 

quar tz i tes , sandstones, and igneous rocks. According to th is breakdown, 

no coarse specimens were co l lec ted. Actua l ly , several quar tz i te pieces 

were among the unanalyzed specimens. In h indsight , a better breakdown 

of th i s variable would include a medium texture for the c r ys ta l l i ne 

pe t r i f i ed wood, which contains numerous natural f ractures. Hammack 

(1979) indicated that th is coarse var iety was obtained from the outer 

sections of a pe t r i f i ed log , while the f ine r variety was from the core. 

Inspection of the present co l lec t ion and of nearby quarry areas shows 

the c r y s t a l l i n e , flawed wood could occur throughout the log . 

Cortex. The presence of cortex was recorded as an ordinal 

var iable. The f i ve classes are shown in Table 4. For loc i A and B, the 

re la t i ve size of the f i ve classes is the same; for example, the largest 

class represents those a r t i f a c t s with no cortex, then those with 11 to 

50 percent cor tex, then 1 to 10 percent, 50 to 90 percent, and l a s t , 90 

to 100 percent. For l oc i C and D, however, the largest class is that 

fo r 11 to 50 percent cortex. While at least 50 percent of the a r t i f a c t s 

from loc i A and B have 10 percent or less cortex, more than one-half of 

those from loc i C and D have greater than 11 percent cortex. Taken 
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Table 4 

PERCENTAGE OF CORTEX 

LOCUS 

PERCENTAGE A B C D ALL 

Absent 

1- 10% 

11- 50% 

50- 90% 

90-100% 

58/ 56% 

20/ 19% 

21/ 20% 

5/ 5% 

207/ 35% 

129/ 21% 

192/ 32% 

64/ 11% 

7/ 1% 

22/ 27% 

15/ 19% 

33/ 41% 

10/ 12% 

1/ 1% 

11 17% 

9/ 22% 

19/ 46% 

5/ 12% 

1/ 3% 

294/ 36% 

173/ 21% 

265/ 32% 

84/ 10% 

9/ 1% 

TOTAL 104/100% 599/100% 81/100% 41/100% 825/100% 

alone, this would seem to indicate that primary reduction was the 

prevalent activity at loci C and D, while more secondary reduction, 

resulting in the removal of most cortex, is more characteristic of the 

Locus A and B collections. Examination of other variables seems to 

support this conclusion. 

Artifact Class. Each lithic was assigned to one of seven artifact 

classes. Definitions for lithic terms are so variable in the literature 

that those used for this study are defined below. These are consistent 

with terms used by Rozen (1979:174-175) for the TEP St. John's project. 

(1) Core. Any artifact with one or more negative flake scars, and 

which did not appear to be detached from another piece. Cores 

used to produce flakes, as well as those manufactured for 

use as tools, are included in this class. To distinguish core 

tools from those used solely as flake sources, the artifact 

could be recorded as a retouched flake or an unretouched 

utilized piece (see Tool Class and Utilization below). 

(2) Complete Unretouched Flakes. Specimens which were detached 

from another piece of raw material and which showed all 
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aspects of flake morphology, including striking platform, 

dorsal and ventral surfaces, and lateral and distal edges. 

These flakes show no retouch, but may have been utilized as 

defined below. 

(3) Proximal Flake Fragments. Specimens identical to complete 

unretouched flakes except for the lack of distal and/or 

lateral edges. 

(4) Other Flake Fragments. Specimens which were detached from 

another piece of stone and which show interior and exterior 

surfaces, but lack a striking platform. Most often these are 

the distal end of a flake. 

(5) Chunks. Angular pieces of stone which had been detached from 

another piece, but which show no flake morphology. These 

probably resulted from the shattering of cores and striking 

platforms. 

(6) Retouched Pieces. Lithics detached from a core which show 

intentional modification. At least three retouch flake scars 

longer than 3 mm must be present in a series along one edge 

of the piece. Whole and fragmentary pieces are included, but 

cores are not. For a breakdown of tool types and battered 

cores and cobbles, see the section on tool class below. 

(8) Cobble Hammerstones. Cobbles showing battering and crushing 

but without any negative flake scars. 

The relative and absolute frequencies of the artifact classes are 

shown in Table 5. All but Locus C have the highest frequencies of 

lithic chunks, followed by unretouched flakes. Locus C shows the 

reverse. There are few retouched pieces, only 29 (4 percent) in the 

entire collection. Only one cobble hammerstone was found, on Locus B. 

This is due to the small size of cobbles available in the area. The 

largest are only about 4 cm in diameter. 

The major differences between the loci are seen in the frequencies 

of cores, other flake fragments, and chunks. Loci A (7 percent) and B 

(7 percent) have relatively few cores compared to loci C (17 percent) 
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Table 5 

ARTIFACT CLASS FREQUENCIES AND PROPORTIONS 

LOCUS 

ARTIFACT CLASS A B C D ALL 

Core 

Unretouched Flake 

Proximal Flake 
Fragment 

Other Flake Fragment 

Retouched Piece 

Chunk 

Cobble Hammerstone 

11 1% 

111 26% 

2/ 2% 

23/ 22% 

3/ 3% 

42/ 40% 

53/ 9% 

183/ 31% 

19/ 3% 

99/ 16% 

24/ 4% 

220/ 37% 

1/ T* 

14/ 17% 

28/ 35% 

3/ 4% 

11/ 14% 

1/ 1% 

24/ 29% 

10/ 24% 

12/ 29% 

1/ 3% 

1/ 3% 

3/ 7% 

14/ 34% 

84/ 10% 

252/ 31% 

25/ 3% 

134/ 16% 

29/ 4% 

300/ 36% 

1/ T* 

TOTAL 104/100% 599/100% 81/100% 41/100% 825/100% 

T* = Trace; less than 1% 

and D (24 percent). However, the number of flake fragments and chunks 

are higher for loci A and B than for loci C and D. 

Returning for a moment to the theoretical assumptions made, we 

would expect more cores, whole unretouched flakes, and large angular 

chunks where primary reduction is prevalent (Rozen 1979; Sullivan 1980) 

and more flake fragments and retouched pieces from secondary reduction. 

Loci C and D do have more cores and fewer flake fragments. In addition, 

Locus C has the highest proportion (35 percent) of whole unretouched 

flakes and the lowest (1 percent) of retouched pieces. These data fit 

well with expectations for the products of primary reduction. Locus D 

has the highest proportion (7 percent) of retouched pieces. Yet of 

the seven tools (Table 6), four (57 percent) are battered cores, again 

consistent with the expected pattern. Conversely, loci A and B have 

fewer cores, more flake fragments, and more retouched pieces which are 

not cores. 
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Table 6 

TOOL CLASS FREQUENCIES AND PROPORTIONS 

LOCUS 

TOOL CLASS A B C D ALL 

Small B i face 

Dri 11 

Graver 

Scraper 

Notch 

I r regular Retouched 
Piece 

Miscellaneous Broken 
Retouched Piece 

Heavy Uniface 

Battered Core 

Battered Cobble 

TOTAL 

Tools/Total L i th i cs 

1 / 20% 

2/ 40% 

2/ 40% 

5/100% 

5 
TTpjV 5% 

3/ 8% 

1/ 3% 

1/ 3% 

10/ 29% 

2/ 6% 

4/ 12% 

3/ 9% 

1/ 3% 

7/ 21% 

2/ 6% 

34/100% 

34 
59V 6% 

1 / 33% 

2 / 67% 

3/100% 

sfv 4% 

1 / 14% 

2 / 29% 

4 / 57% 

7/100% 

j f / 17% 

3 / 6% 

1 / 2% 

1 / 2% 

13/ 25% 

4 / 8% 

6 / 13% 

3/ 7% 

1 / 2% 

15/ 31% 

2 / 4% 

49/100% 

49 
73TF/ b * 

The only class which does not fit expectations is that of chunks. 

Both loci A and B have a higher frequency of chunks than would 

be expected. A possible explanation for this may be found in an 

examination of the type of raw material being used. Most of the 

petrified wood lithics are crystalline and have numerous flaws and 

planes which would interrupt the line of force from a blow, causing 

the pieces to shatter. A glance at the maximum dimension of the chunks 

(Table 7) reveals that although loci A and B have more chunks, they are 

consistently smaller than those on loci C and D. This does support 
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Table 7 

MAXIMUM DIMENSION FOR FLAKE FRAGMENTS AND CHUNKS (mm) 

LOCUS 

STATISTIC A B C D ALL 

Median 

Skewness 

Minimum 

Maximum 

n (Sample Size) 

18.30 

1.65 

5.30 

55.50 

67 

21.15 

1.24 

7.20 

61.80 

338 

26.25 

.60 

6.30 

57.10 

38 

31.90 

0.91 

21.60 

63.20 

16 

21.30 

1.30 

5.30 

63.20 

459 

other data showing that the two groups represent the by-products of 

secondary and primary reduct ion, respect ive ly. 

Tool Class. This var iable was used to fur ther delineate the small 

number of retouched tools found on each locus. The category includes 

f lake and core tools with three or more f lake scars, at least 3 mm long, 

removed in a regular fashion from one or more edge. Time l im i ta t i ons 

precluded examining every a r t i f a c t edge for microscopic s t r i a t i o n s , 

microchipping, crushing, and po l ish. Further, t h i s research is 

concerned more with manufacture and l i t h i c technology than with 

u t i l i z a t i o n , so informal too ls , those pieces used af ter detachment from 

a core and with no fur ther modi f ica t ion, are not recorded in th is c lass. 

Again, the scheme used by Rozen (1979:189-197) was the basis of the 

present study. Br ief de f i n i t i ons and data descript ions are given below. 

(1) Pro jec t i l e Points. Small t r iangu lar , ovate, or lance-shaped 

b i faces, usually stemmed or notched to f a c i l i t a t e haf t ing . 

None were recovered from AZ Q: l :42. 

(2) Small Bifaces. Retouched pieces with b i fac ia l retouch 

along greater than 50 percent of the i r edges and with no 

modi f icat ion for ha f t ing . Three pe t r i f i ed wood bifaces were 

recovered from Locus B, and one chalcedony specimen (F ig. 7a) 
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Figure 7. Retouched pieces (actual s i ze ) . 
(a) Bi face, chalcedony; (b) d r i l l , cobble cher t ; 

(c) and (d) scraper, cobble chert . 
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was found near the main datum, ranging in length from 29.9 mm 

to 45.2 mm. Al l are fragmentary and represent the d is ta l ends 

of randomly f laked ovate bi faces. The chalcedony piece 

appears to have been retouched af ter breakage. 

(3) D r i l l s . Small pressure-flaked b i faces, s imi la r to p ro jec t i l e 

points except that they have narrow, paral le l la tera l edges at 

the d is ta l end, f l a r i n g to a re l a t i ve l y broader base. One was 

recovered from Locus B (F ig . 7b). The cobble chert d r i l l , 

26 mm long, was produced by removing a few small f lakes from 

the ventral and dorsal surfaces of a cobble chert f lake which 

already had the correct shape for a d r i l l . 

(4) Gravers. Pieces al tered by removing flakes from one face to 

produce a single pro jec t ion. One specimen, 22.2 mm long, was 

recovered from Locus B. 

(5) Scrapers. Pieces modified by the removal of f lakes from one 

face to produce a re l a t i ve l y high angle working edge. The 

opposite face is nearly f l a t and is not usually modif ied. 

Twelve scrapers, ranging in size from 23.6 mm to 59.4 mm, 

were recovered from AZ Q:l :42. Three were made of cobble 

chert ( for example, Fig. 7c) , and the rest are pe t r i f i ed wood. 

Most of the working edges were i r regu lar and convex except for 

one specimen (F ig. 7d), which had a concave edge along the 

end. The modified edges were located most often along the 

end of the f lake , but some side and mult is ide (more than one 

worked edge) scrapers were also co l lec ted. 

(6) Denticulates. Pieces which have three or more small 

notches along at least one edge. This produces a series of 

project ions or teeth. None were recovered during th i s 

pro jec t . 

(7) Notches. Pieces with one or more retouched flakes removed to 

produce a concavity in one edge. Two each were recovered 

from loc i A and B, a l l of pe t r i f i ed wood. Both uni fac ia l and 

b i f ac i a l l y worked notches occurred, ranging in size from 12.9 

mm to 58.4 mm long ( fo r example, F ig . 8a). 
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Figure 8. Retouched pieces and u t i l i zed f lakes (actual s i ze ) . 
!a) Notch, p e t r i f i e d wood; (b) and (c) u t i l i z e d f lakes, cobble chert . 
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(8) Irregular Retouched Pieces. Lithics with bifacial or 

unifacial edges which are irregular or discontinuous. Hard 

hammer percussion probably produced the deep, bulbous retouch 

flake scars, with little attempt made to make a regular 

working edge. Six of these were recovered, all made of 

petrified wood and ranging in size from 31.7 mm to 83.2 mm 

long. 

(9) Miscellaneous Broken Retouched Pieces. Pieces which were too 

fragmentary to be placed into any of the above categories. 

Three made of petrified wood and ranging in size from 19.4 mm 

to 57.8 mm long were recovered from Locus B. 

(10) Heavy Bifaces. Bifaces greater than 100 mm long, with flakes 

removed from one end leaving the remaining cortex intact. 

None of these "chopping tools" were collected from AZ Q:l:42. 

(11) Heavy Unifaces. Lithics similar to heavy bifaces, but flakes 

were removed from only one face to produce a tool commonly 

known as a "chopper." A chopper made of petrified wood, 45 mm 

long, was found on Locus B. 

(12) Battered Cores. Pieces which, along with the next class, 

battered cobbles, are recognized based solely on use-wear. 

Probably used as hammerstones, these show one or more battered 

and crushed edges. Fifteen specimens, all but two made of 

petrified wood, range in size from 35.3 mm to 108.5 mm long. 

The remaining two were made of cobble chert and chalcedony. 

(13) Battered Cobbles. Hammerstones made from cobbles which show 

no other flake removal. Two petrified wood specimens, 46.3 mm 

and 101.2 mm long, were collected from Locus B. 

Table 6 shows the tool class frequencies and percentages from each 

locus. The last line of the table illustrates the proportions of 

tools to the total collections from each locus. Because of the large 

collection from Locus B, a greater variety of tools were recovered. 

Small scrapers and core tools played a relatively important part in each 

of the collections. Because of the availability of raw material and the 

obvious importance of lithic production at AZ Q:l:42, the high frequency 
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of battered cores is not surprising. The dichotomy noted above between 

loci A and B and loci C and D holds here as well. Over half the tools 

on the latter two are battered cores, useful in primary reduction tasks. 

Less than 40 percent of the tools on loci A and B are large cores or 

core tools, and the presence of more small retouched pieces indicates a 

concentration on secondary reduction at these loci. 

Utilization. This study was not designed to examine use-wear 

in depth, and no microscopic inspection was made of each artifact. 

However, often three or more obvious small flakes were removed along 

an artifact edge in a regular fashion, but were smaller than the 3 mm 

length criterion for retouched pieces (for example, Figs. 8b and c). 

Because raw material was abundant and so few formal tools were noted 

from the collections, it was felt that informal or opportunistic use of 

unmodified pieces was frequent. In other words, for tasks performed at 

the site, an unretouched flake was sufficient. When the tool broke or 

dulled, it was easy to replace from the raw material already available. 

The spent piece could be discarded at the place of use, rather than 

being resharpened and curated for use at another location. The 

frequency of obvious utilization on unretouched flakes was recorded. No 

utilized flakes were found at Locus C. The lower frequencies at loci A 

(12 percent) and B (11 percent) compared to Locus D (27 percent) may 

indicate emphasis on the use of formalized retouched pieces using 

secondary reduction rather than of the unmodified by-products of primary 

reduction. 

Maximum Dimension. The maximum dimension of all artifacts was 

recorded to the nearest tenth of a millimeter. The measurement was 

not aligned with an axis of the lithic, but was recorded as the largest 

possible dimension. Maximum length for tools was described above, and 

length, width, and thickness were measured for all whole flakes. The 

results of this variable for the remaining chunks and flake fragments is 

shown in 5 mm intervals in Figure 9. The distributions are not normal, 

and those for loci A and B are skewed to the right. Those of loci C and 

D are less skewed. Locus C approaches normality, while Locus D appears 

bimodal. Because of the skewness and unequal variances (Blalock 1972: 
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MAXIMUM DEMENSIONS-CHUNKS(mm) 

Figure 9. Bar graphs of maximum dimension 
(mm) of chunks and other fragments. 
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70), the median figures for maximum dimension at each locus were chosen 

for comparison (see Table 7). The calculations for loci A and B are 

less than those of both loci C and D for primary reduction, even though 

the frequencies are reversed. 

Flake Dimension. Three additional measurements were made of all 

whole flakes. Length, width, and thickness, as defined below, were 

measured to the nearest tenth of a millimeter. When a flake was 

fragmentary, the measurements were made also, but only on the unbroken 

axes. 

(1) Length. The distance between the point of impact and the 

distal end of the flake. This was measured on the ventral 

surface and was not always parallel with the longitudinal 

axis. 

(2) Width. The largest distance between lateral edges as measured 

perpendicular to the longitudinal axis. This measurement was 

not always taken at the midpoint of the flake. 

(3) Thickness. The largest distance between the dorsal and 

ventral surfaces measured perpendicular to the width. The 

plane is parallel to that of the width measurement, but may be 

higher or lower on the flake, depending on the location of the 

maximum thickness. 

Tables 8, 9, and 10 show the summary dimensions for these variables. 

Again, the median was used because of the skewed samples. Sample sizes 

vary slightly because occasionally only one or two of the measurements 

were taken on flake fragments. This was done to increase the sample 

sizes for loci A, C, and D. The tables show the same trends. In 

length, width, and thickness, the flakes from loci C and D are larger 

than those from loci A and B. Indeed, one would expect length, width, 

and thickness to covary because they are dependent, the result of the 

same force on one piece of material (Rozen 1981:186). 

Since thickness has the smaller range, yet is representative 

of the variation, histograms in 1 mm intervals have been constructed 

(Fig. 10). Measurements from loci A and B are skewed again to the 
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Table 8 

FLAKE LENGTH (mm) 

Table 9 

FLAKE WIDTH (mm) 

LOCUS 

STATISTIC A B C D ALL 

Medi an 

Skewness 

Minimum 

Maximum 

Sample Size 

18.00 

0.78 

6.40 

41.60 

27 

19.47 

0.88 

4.10 

57.20 

185 

26.05 

1.25 

16.20 

60.30 

28 

34.00 

-0.34 

14.90 

50.30 

12 

20.30 

0.91 

4.10 

60.30 

252 

LOCUS 

STATISTIC A B C D ALL 

Medi an 

Skewness 

Minimum 

Maximum 

n (Sample Size) 

17.70 

0.23 

5.60 

32.10 

29 

19.35 

1.19 

5.20 

60.10 

204 

26.30 

1.54 

9.70 

64.90 

31 

36.10 

-0.20 

15.50 

48.20 

13 

20.30 

1.22 

5.20 

64.90 

277 
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FLAKE THICKNESS(mm) 

Figure 10. Bar graphs of f lake thickness (mm) 
of whole flakes and proximal f lake fragments. 
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Table 10 

FLAKE THICKNESS (mm) 

LOCUS 

STATISTIC A B C D ALL 

Medi an 

Skewness 

Minimum 

Maximum 

n (Sample Size) 

4.68 

1.38 

0.80 

15.20 

29 

5.22 

1.35 

0.60 

21.50 

204 

10.00 

0.52 

3.50 

20.50 

31 

9.90 

1.12 

3.90 

21.70 

13 

5.44 

1.25 

0.60 

21.70 

277 

right. The graphs for loci C and D are flattened, the result of a small 

sample, but are more normally distributed. The graph demonstrates a 

visual difference in the median thickness of flakes from each locus. 

Since the raw material with which reduction was begun was potentially 

identical, we could assume that the larger flakes are the result of 

primary reduction and the smaller flakes from more intensive secondary 

reduction. 

The ratio of flake length to width was computed to determine the 

number of flake blades in the collections. There were 14 (6 percent) 

flakes out of 252 in the entire collection with the length twice the 

width. Thirteen (7 percent of Locus B flakes) of these occurred on 

Locus B and one (4 percent of Locus C flakes) on Locus C. These are 

considered to be randomly produced rather than the result of core 

preparation intended to produce flake blades. 

Inspection for heat alteration was not part of this study. 

Fracturing and potlidding of chert cobbles was evident, but no obvious 

sign of intentional heat alteration, such as crazing, luster variation 

on one flake, or color changes, were noted. 

Platform Characteristics. The size and form of the striking 

platform on a flake is useful in further differentiating primary from 

secondary reduction. As stated in the theoretical background, soft 
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hammer percussion is used more often during secondary reduction, and its 

by-products are distinguished by the thinner platforms, lipping of the 

ventral surface, and abrasion of the dorsal surface of the platform. 

Metric variables. The metric variables were measured with 

vernier calipers to the nearest tenth of a millimeter on all whole 

flakes or proximal flake fragments. Platform thickness was the distance 

between the point of impact and the dorsal edge, perpendicular to the 

ventral edge. Width was measured from the intersection of the platform 

with the right and the left lateral edges, respectively. Tables 11 and 

12 show summary statistics for these two variables. Again, the median 

was used as a measure of central tendency. As expected, the platform 

dimensions for both loci A and B are less than those for loci C and D. 

As with flake length, width, and thickness, these are not independent 

vari ables. 

Table 11 

PLATFORM THICKNESS (mm) 

STATISTIC 

Medi an 

Skewness 

Minimum 

Maximum 

n (Sample Size) 

A 

2.60 

0.73 

0.30 

8.80 

29 

B 

3.20 

1.33 

0.20 

16.30 

196 

LOCUS 

C 

5.45 

0.92 

0.40 

18.20 

30 

D 

7.20 

0.18 

0.30 

15.70 

13 

ALL 

3.42 

1.46 

0.20 

18.20 

268 

From these figures, a ratio of platform width to thickness was 

calculated. This ratio should increase for flakes produced by soft 

hammer percussion where platforms are expected to be thinner in relation 

to width. The ratios for loci A (3.83) and B (2.82) are larger than for 

loci C (2.07) and D (2.73). 
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Table 12 

PLATFORM WIDTH (mm) 

LOCUS 

STATISTIC A B C D ALL 

Medi an 

Skewness 

Minimum 

Maximum 

n (Sample Size) 

9.20 

0.49 

2.00 

20.50 

29 

9.73 

0.68 

0.60 

33.10 

199 

13.65 

0.26 

3.00 

28.10 

30 

16.90 

0.68 

2.20 

25.10 

13 

10.53 

3.42 

0.60 

33.10 

271 

Nominal variables. The occurrence of lipping and abrasion 

characteristics of flakes removed by soft hammer percussion, was also 

recorded. Lipping, or platform overhang, occurs on the ventral edge of 

the platform and can be detected as resistence when a fingernail is run 

along the ventral face from the distal to proximal ends. On wery small 

flakes, a hand lens may be necessary to detect the small overhang. 

Abrasion of the dorsal edge of the platform strengthened the platform 

prior to flake removal (Rozen 1981:164), and can be detected with a 

10-power hand lens at the intersection of the platform and the dorsal 

arris or ridge. Tables 13 and 14 show the frequencies and proportions 

of lipping and abrasion on whole flakes and proximal flake fragments 

for each locus. Loci A and B have more than double the occurrence of 

1ipping as 1 oci C and D. 

While this correlates with the assumptions about reduction stage, 

the proportions for abrasion do not. Locus A has the most frequent 

abrasion of flake platforms, followed by loci C, B, and D, in that 

order. Locus C seems to have a disproportionate amount. No certain 

explanation can be found for this discrepancy. Possibly during 

analysis, crushing caused by hard hammer percussion was mistaken for 

grinding, or perhaps the inhabitants at AZ Q:l:42 were not consistent in 

using grinding solely for soft hammer percussion. 
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Table 13 

LIPPING ON WHOLE FLAKES AND 
PROXIMAL FLAKE FRAGMENTS 

Table 14 

ABRASION ON WHOLE FLAKES AND 
PROXIMAL FLAKE FRAGMENTS 

LOCUS 

OCCURRENCE A B C D ALL 

Absent 

Present 

n 

22/76% 

7/24% 

29 

164/81% 

38/19% 

202 

28/90% 

3/10% 

31 

12/92% 

1/ 8% 

13 

226/82% 

49/18% 

275 

LOCUS 

OCCURRENCE A B C D ALL 

Absent 

Present 

n 

16/59% 

11/41% 

27 

153/76% 

48/24% 

201 

22/71% 

9/29% 

31 

12/92% 

1/ 8% 

13 

203/75% 

69/25% 

272 

In this chapter, the sampling strategy for the lithic analysis, the 

analytical terms and procedures, and the data have been presented. Only 

two small changes in terms are suggested. Large bifaces and unifaces, 

as defined here, did not occur. The definition should be changed to a 

size greater than 5 cm (comparable to the size of heavy tools, described 

by Martin and others 1964:88), rather than the 10 cm suggested by Rozen 

(1981:197). Also, examples of platforms altered by abrasion (rather 

than by crushing from percussion) should be available for the analyst. 

Abrasion was the one variable which did not follow the expected trends. 

In addition, some evidence of the bipolar reduction technique was noted 

in the 13 percent of the collections which were made of cobble chert. 
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This may pose a research problem for future studies where large lithic 

collections are made. 

Some brief interpretation was interspersed with the data. The 

following chapter will draw this together and relate the findings to the 

research topics and to other collections from within the region. 
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Chapter 8 

INTERPRETATION AND SUMMARY 

The research topics chosen for th is project were: (1) cu l ture 

h i s to ry , (2) descr ipt ion of l i t h i c v a r i a b i l i t y , (3) technological change 

through t ime, and (4) the re la t ionship of l i t h i c v a r i a b i l i t y to changes 

in locus layout and loca t ion . Each of these topics may be addressed 

using i n t r a s i t e data. A comparison with other l i t h i c co l lect ions from 

the region is also he lp fu l . 

I n t r as i t e Patterns 

Culture Hi story. The ceramic co l lect ions enabled each of the loc i 

to be cross-dated. The largest co l lec t ion from Locus B was 

character is t ic of "pure" la te BMIII s i t es . The White Mound 

Black-on-white sherds were the most diagnostic. Combined with dates for 

the abundant Lino White and Woodruff Brown sherds and a few t ree- r ing 

dates from s i tes outside the park, Locus B was f i rm ly dated from A.D. 

700 to A.D. 775. The upr ight slab and slab rubble are typical of that 

time period also. Since no subsurface structure was located adjacent to 

the upright slab, these features were probably surface storage un i t s , 

which are eroded essent ia l ly to or below grade. 

The much smaller sample ceramic co l lect ions from loc i A, C, and D 

make those dates ten ta t i ve . Locus C had no early sherds. The Holbrook 

Black-on-white sherds and the coursed masonry room date the locus 

between A.D. 950 and A.D. 1150. Locus D, downslope from Locus C, had no 

arch i tec ture . Although one Lino White sherd was found, the majori ty of 

the co l lec t ion was L i t t l e Colorado Corrugated, so the locus was dated 

between A.D. 950 and A.D. 1150 or A.D. 1300. The ceramics from Locus A 

are the most equivocal. Three Lino White sherds and the slab rubble, 

s imi lar to that of Locus B, point to an early occupation a f ter A.D. 700. 

However, the major i ty of the co l lec t ion is the local corrugated ware and 

un ident i f ied Tusayan and L i t t l e Colorado White wares. This indicates a 

la te r occupation, A.D. 950 to A.D. 1300. How many of the sherds are 

from the la te r occupations which were located uphi l l from Locus A i s 

unknown. End dates of la te r than A.D. 1300 were ruled out because no 

polychrome pottery was found. In summary, the two upper l o c i , C and D, 
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appear to be late, from the PI I and P H I periods. Locus B is firmly 

dated to the BMIII period. 

The ceramic collections allow the loci to be individually dated, so 

that within the site a culture history with some time depth is recorded. 

However, the collections do not allow the question of cultural affinity 

to be considered. The large number of Lino White sherds (77 percent) 

on Locus B, seems to indicate an association with the Kayenta Anasazi. 

However, the white variety of Lino Gray occurs only in the Petrified 

Forest area (Reed 1947), so production may have been local. 

The locus also has a number of Woodruff Brown sherds, similar to 

the Alma Plain made by the Mogollon people to the south. Utility wares 

on loci A, C, and D are mostly local corrugated (Reinhard 1979) or 

Little Colorado Gray Ware. This demonstrates an affiliation with the 

Winslow Branch (Gumerman and Skinner 1968). These suggestions of 

cultural affiliation fit with the changes postulated through time by 

Gumerman and Skinner (1968). Yet, which of the ceramics were made 

locally and which were imported, and the affiliation of the group at AZ 

Q: 1:42 remains questionable. 

Description of Lithic Variability. Definite differences in 

patterns may be seen in lithic technology between loci. Loci C and D 

have many more cores, larger, more cortical flakes and chunks, and 

fewer flake fragments. More than half the retouched pieces were 

battered cores. For most onsite tasks, unmodified flakes were adequate. 

Conversely, loci A and B have few cores, smaller, less cortical flakes 

and chunks, and more flake fragments. More than half of the tools are 

implements such as scrapers and notches. These, rather than unmodified 

flakes, were used for various tasks. More of the flakes exhibit 

lipping, which results from soft hammer percussion, a technique more 

useful in biface reduction and tool production than in primary 

reduction. This array fits expectations for primary reduction 

activities at loci C and D, and for secondary reduction with the use of 

soft hammer percussion at loci A and B. 
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Technological Change Through Time. The variability in the lithic 

technology seems to correlate with a change in site function through 

time. The dating of Locus A, if based on the ceramics, is uncertain. 

The architectural style indicates an early date. If we assume loci A 

and B were contemporary, as were loci C and D, the change in lithic use 

is consistent through time. During the BMIII period, some primary 

reduction may have occurred. More likely, most primary reduction took 

place elsewhere, probably at Jasper Forest where an extensive quarry (AZ 

Q:l:43) was recorded (Hammack 1979). The blanks and prepared cores were 

then brought to the site, and secondary reduction, using both hard and 

soft percussion, was employed to produce formalized tools. The later 

technology, at loci C and D during the middle Pueblo period, shows a 

change in emphasis towards the import of larger pieces of petrified 

wood, still probably from Jasper Forest which were reduced by hard 

hammer percussion during primary reduction. The large flakes were 

utilized without modification. Flake blanks may have been carried 

elsewhere, because the by-products of secondary reduction found were 

few. 

The Relationship of Lithic Variability to Changes in Locus Layout 

and Location. The characteristics of site layout seem to change through 

time also. Loci A and B are larger than loci C and D with higher 

artifact densities and more ceramics. Architectural remains are similar 

on the two and more extensive than at loci C and D. The trash is denser 

around the features. 

Because larger collections were available from Locus B, artifact 

distribution was examined more closely. The nonrandom units located 

on the features were compared to a 20 percent random sample of the 

surrounding area. The 20 percent sample was used instead of the 

25 percent sample available to equalize the sample sizes. Metric 

variables for chunk size (maximum dimension), flake length, width and 

thickness, and platform width and thickness were used to calculate the 

Kolmogorov-Smirnoff statistic (Thomas 1976:322-326) for the two 

subsamples (Table 15). In all cases, no significant difference in 

these attributes was detected (p less than 0.38 to p less than 0.99). 

Differences in nominal variables, raw material, cortex, artifact class, 
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Table 15 

KOLMOGOROV-SMIRNOFF TEST ON LOCUS B SUBSAMPLES 

(Nonrandom vs 20$ Random) 

bAnrLL b l l t y c « j * T i r n cypuTFTPAMT 

VARIABLE RANDOM NONRANDOM D Z STAT p AT a = .05 

Maximum 
Dimension 

Flake Length 

Flake Width 

Flake Thickness 

Platform 
Thickness 

Platform Width 

84 

86 

94 

94 

89 

92 

88 

82 

88 

88 

86 

86 

-0.0653 

-0.0822 

-0.0648 

-0.0897 

-0.1374 

-0.0756 

0.440 

0.533 

0.437 

0.605 

0.909 

0.504 

0.990 

0.939 

0.991 

0.858 

0.380 

0.961 

No 

No 

No 

No 

No 

No 

and u t i l i z a t i o n , were tested, using the chi-square (x 2 ) s t a t i s t i c (Table 

16). Differences s ign i f i can t at the 0.05 level of confidence were found 

in raw mater ia l , a r t i f a c t c lass, and u t i l i z a t i o n . 

Table 16 

CHI-SQUARE STATISTICS ON LOCUS B SUBSAMPLES 

SAMPLE S I Z E SIGNIFICANT 
VARIABLE R* NR+ 2 p AT a = .05 * OR CRAMERS V 

Raw 
Material^ 

Percent 
Cortex 

A r t i f a c t 
Class 

U t i l i z a 
t i on 

252 

248 

252 

252 

280 

278 

280 

281 

11.30057 

5.35604 

9.87644 

4.87122 

0.0035 

0.1475 

0.0426 

0.0273 

Yes 

No 

Yes 

Yes 

0.14575 

0.13625 

0.10163 

R* = 20% Random Sample; NR+ = 9 Nonrandom Units (see text ) 

62 



The significance is weak as indicated by the phi (<j>) or Cramers V 

statistics. Phi is calculated for 2 cell by 2 cell contingency tables; 

Cramers V for larger tables. (Both range from 0, no relationship, 

to +1, perfect relationship (Nie and others 1975).) An examination 

of Tables 17 through 19 shows a higher proportion of cores, flake 

fragments, chunks, retouched flakes, and more utilized flakes, made of 

petrified wood or chalcedony, on the nonrandom units. Although cell 

sizes were too small to run the tests on tool class, it must be noted 

that of the 27 tools at Locus B, 23 (85 percent) were collected from the 

nonrandom units. Thus, the finished products of the lithic production 

are concentrated around the features, and petrified wood or chalcedony 

seem to be the preferred materials. 

Table 17 

CONTINGENCY TABLE FOR LOCUS B RAW MATERIAL TYPES 

SAMPLING STRATEGY 

RAW MATERIAL RANDOM NONRANDOM ROW TOTAL 

Petrified Wood 

Chalcedony 

Cobble Chert 

190/36% 

17/ 3% 

45/ 9% 

239/45% 

18/ 3% 

23/ 4% 

429/ 81% 

35/ 6% 

68/ 13% 

COLUMN TOTAL 252/48% 280/52% 532/100% 

On the other hand, Locus C has only one small coursed masonry room, 

and Locus D has no architecture. Judging from the small collections, 

artifact densities are relatively low and even over each area. In 

short, while loci A and B may have been inhabited over a longer time 

span, a functional difference is more likely. Loci C and D were 

probably used for the acquisition and preliminary reduction of lithic 

raw material and can be classified as limited activity loci. Loci A 

and B more closely approximate habitation sites where more intensive 

production and a wider range of activities occurred. 

Judgements about change in locus location are difficult because the 

site is relatively small. Locus D is located on the highest knoll with 
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Table 18 

CONTINGENGY TABLE FOR LOCUS B 
ARTIFACT CLASS TYPES 

ARTIFACT CLASS 

SAMPLING 

RANDOM 

i STRATEGY 

NONRANDOM ROW TOTAL 

Core 

Unretouched Flake 
(including Proximal Flake 
Fragments) 

Flake Fragments 

Chunks 

Retouched Flakes 

20/ 4% 

94/18% 

39/ 7% 

97/18% 

2/ T* 

29/ 5% 

88/16% 

50/ 9% 

100/19% 

13/ 2% 

49/ 9% 

182/ 34% 

89/ 17% 

197/ 37% 

15/ 3% 

COLUMN TOTAL 252/47% 280/53% 532/100% 

T* = Trace; less than 1% 

Table 19 

CONTINGENCY TABLE FOR LOCUS B UTILIZATION 

UTILIZATION RANDOM NONRANDOM ROW TOTAL 

Absent 

Present 

233/44% 

19/ 4% 

242/45% 

39/ 7% 

475/ 89% 

58/ 11% 

COLUMN TOTAL 252/48% 281/52% 533/100% 

a better view than the other three loci, which are on the slopes. 

Comparison with other sites in the park and the region is instructive on 

this issue. 

Regional Patterns 

AZ Q:l:42 was occupied during the two most populous periods in the 

history of the Pe t r i f i ed Forest region. As stated e a r l i e r , during the 
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BMIII period, most sites were located closer to arable land than in 

previous periods, and are found at the base of bluffs and on slopes. 

This description fits AZ Q:l:42. After the PI hiatus, settlement 

shifted to the floodplains of major drainages. This is additional 

evidence that loci C and D were limited activity areas. The abundant 

petrified wood from nearby was reduced to a size easily transportable 

to other areas closer to the major drainages. Primary reduction 

eliminated unsuitable material, thereby reducing the weight of the 

cargo. 

While the settlement patterns at AZ 0:1:42 are representative of 

those presented by Hammack (1979) and Gumerman and Skinner (1968), the 

assemblages are not. Hammack found no shell on Basketmaker sites. One 

fragment of an early style bracelet was found on Locus B. Chipped 

stone was found to be rare at the sites near Houck (Gumerman and Olson 

1968) and, where it occurred, to be mostly cobble or petrified wood 

hammerstones. Hammack (1979) agreed with the latter. Yet on loci A 

and B these are present, but are not frequent compared to the later 

assemblages. The short descriptions of lithic assemblages from these 

sites recorded earlier are based on small, unsystematic collections. 

More data of the type obtained from AZ Q:l:42 is necessary to support or 

refute those suppositions on the patterns found out on loci A through D. 

Lithic data available in published form from Carter Ranch (Longacre 

1970; Rinaldo 1964), the Green Bear Site at Painted Cliffs rest area 

(Ferg 1978), Hay Hollow Valley (Plog 1974), Whitewater (Roberts 1931, 

1939, 1940) and White Mound (Gladwin 1945) are as vague as park data. 

Retouched pieces, such as projectile points, receive extensive 

description, but none were found at AZ Q:l:42. Other formal tools show 

much variety, but in general are shaped by hard hammer percussion, with 

primary retouch by soft hammer percussion, and minimal secondary retouch 

using pressure flaking. Debitage, on which this study has focused, is 

rarely described. 

The study of lithics from the TEP St. Johns Project (Rozen 1981), 

upon which this one was based, is useful for comparison. Rozen (1981) 

had 23 activity areas from 14 sites, enough to statistically cluster 

into 4 groups based on artifact class frequencies. A discriminant 

analysis (Rozen 1981:180) showed artifact categories, in the order of 
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decreasing importance in the groupings, to be other flake fragments, 

complete flakes, chunks, proximal flake fragments, retouched pieces, 

cores, and cobble hammerstones. As demonstrated above, the proportions 

of cores, other flake fragments, chunks, and retouched pieces seem more 

important in the AZ Q:l:42 assemblage than in Rozen's study. All but 

one of Rozen's groups represents mainly primary reduction activities, 

and only one of those surpasses the high proportion of cores in 

even loci A and B. Also, only two of Rozen's activity areas have 

artifacts with a larger proportion of cortex than all of the AZ Q:l:42 

assemblages. Over 50 percent of the artifacts in other collections have 

only 0 to 10 percent cortex. 

Flake size (as measured by median flake thickness) at AZ Q:l:42 is 

comparable to that at St. Johns (Rozen 1981:203). Indeed, the only two 

ceramic sites, classified as characteristic of intensive hard hammer 

core reduction (Rozen 1981:225), agree in size of platform (thickness) 

with primary reduction loci C and D, but flake size (thickness) and 

chunk size (maximum dimension) are approximately the same as for loci A 

and B. The most common raw material on those sites was chert cobbles 

less than 10 cm in length. The petrified wood at Jasper Forest is 

available in larger chunks, so this may account for differences in flake 

size whereas the technique, hard hammer percussion, produces the same 

size platform on both materials. Nevertheless, primary reduction seems 

to be more extensive at AZ 0:1:42 than at either of the late sites 

recorded by Rozen. 

Comparisons such as these are relatively quick and easy if the data 

are available. The type of lithic analysis done by Rozen (1979, 1981) 

is a useful prototype for not only this study, but for future ones. 
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Chapter 9 

CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS 

This project was conducted to mi t igate the impacts of Phase I of 

the Mainline Road reconstruct ion at Pe t r i f i ed Forest National Park. AZ 

Q:1:42 i s the only s i t e along the 5.9 mile stretch of road that w i l l be 

d i rec t l y affected by the work. The surface of Locus B w i l l be disturbed 

and bur ied. The archeological work was designed to preserve the data 

through mapping, t es t i ng , and surface c o l l e c t i o n , and to sample the 

other three nearby loc i for comparison. 

The s i te represents two d i f fe ren t periods of occupation, BMIII 

(A.D. 700 to A.D. 775) and PI I /ear ly PHI (A.D. 950 to A.D. 1150). Site 

func t ion , as indicated by the l i t h i c assemblages, changed between these 

two occupations. Loci A and B were probably habi tat ion areas, with 

small , s lab- l ined storage un i t s . Raw material avai lable from Jasper 

Forest was reduced in to formal t oo l s . Loci C and D had more l imi ted 

occupations and seem to have been used for the primary reduction and 

informal use of the same raw mater ia l , which was then transported 

elsewhere for secondary reduct ion. 

Test excavation in the main rubble area on Locus B revealed no 

subsurface remains. Time did not permit fur ther subsurface tes t i ng , 

but given the apparent erosion and disturbance by construct ion of the 

present re .d in the 1930s, other subterranean structures are un l i ke ly . 

However, because of the high density of a r t i f a c t s at the -eature and 

downslope toward Locus A, an archeologist should be present to monitor 

any subsurface disturbance i f i t occurs during construct ion. 

The ceramic analysis y ielded l i t t l e information beyond some 

ten ta t ive dat ing. The question of cu l tu ra l a f f i n i t y phrased by so 

many researchers (see Stewart 1980), might best be addressed by source 

analysis of the sherd clay. Possibly, heavy mineral analysis of the 

ceramic c lays, being used by Balsom (1983) for Grand Canyon ceramics, 

would shed l i g h t on th i s problem. 

Such an extensive and systematic co l lec t ion of l i t h i c s has never 

been undertaken at Pe t r i f i ed Forest National Park, and rarely has i t 

been done outside the park. The methods f i r s t used by Rozen (1979, 

1981) are quick and easy, and produce both qua l i ta t i ve and quant i ta t ive 
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data. Such high qual i ty data allow accurate comparisons of a c t i v i t i e s 

wi th in a s i t e , as was done here, and wi th in the region, as was done with 

the St. Johns data. Should another opportunity to pursue research on 

extensive l i t h i c co l lec t ions from Pe t r i f i ed Forest National Park a r i se , 

the method is recommended. The knowledge gained is important in 

understanding prehis tor ic behavior in an area so famous for i t s l i t h i c 

mater ia l . 
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