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ABSTRACT
Part I of this report documents work done during Phase III of the
project to reconstruct the Mainline Road (Pkg. 140) at Petrified Forest
National Park.

Three sites (AZ K:13:13, AZ K:13:19 and AZ Q:l:58) will

be disturbed.

A small campsite with a hearth and a small habitation

site with a midden, disturbed by road construction during the 1930s,
were occupied between A.D. 1075 and A.D. 1125.

The northernmost site,

occupied sometime between A.D. 1175 and A.D. 1250, revealed no features
and appeared to be entirely deflated.

Design and formal analyses of

ceramic collections from each of the sites highlighted functional and
temporal differences in the sites.

Lithic collections were analyzed to

recover qualitative data regarding spatial and temporal variability in
flaked stone technology.

Differences in site functions were documented,

and previous findings of a change through time in the lithic reduction
strategy were upheld.
Part II of the report relates the findings of mapping and surface
collection at Site 236, a site with a small rubble mound and a Great
Kiva.

The ceremonial site, occupied around A.D. 1100, is compared to

similar sites in the region and to the two contemporaneous sites
described in Part I of this report.
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PARTI
Three Sites Along the Mainline Road

Chapter 1
rNTRCOUCTION

Reconstruction of the Mainline Road (Package No. 140) at Petrified
Forest National Park has been in progress for several years.

Three

prehistoric archeological sites fall within the corridor for Phase III
construction.

The area lies between the Santa Fe railroad immediately

north of the Puerco River and park headquarters (Fig. 1). The sites (AZ
K:13:13, AZ K:13:19, AZ Q:l:58[ASM]) were located and recorded during
the archeological survey of a corridor 200 m (660 feet) wide, which was
conducted in 1979 prior to construction (Hammack 1979).
AZ K:13:13 is a small artifact scatter, 18 m by 4 m, which was
bisected by the road during construction in the 1930s.

Excavation of

one of two small concentrations of fragmented sandstone slabs revealed
the remains of an unlined firepit.
AZ K:13:19, 22 m by 12 m, was a slightly larger and much denser
artifact scatter.

The ceramics indicated a somewhat later date than for

the other sites.
AZ Q:l:58, 68 m by 86 m, was the largest of the three sites.
2
Testing defined a midden deposit, 80 m , into which a burial was
intruded.

A small masonry structure, indicated by several large

sandstone slabs and mud daub with stick impressions found in the midden,
may have been located on the ridgetop before destruction by road
construction in the 1930s.
Funding was obtained to mitigate the adverse impacts of Phase III
construction by accurately mapping the topography and archeological
features of the sites, by collecting a representative collection of the
surface artifacts, and by limited subsurface testing to determine the
types and depths of the deposits.

Description of pertinent research

topics and the recommended data collection strategies are discussed in
the Project Design (Teague 1984).
Fieldwork was conducted from June 17 to July 2, 1985, by Martyn
Tagg, Susan Crawford and myself.
work.

This report is the culmination of that

Research objectives, field methods, and ceramic and lithic

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

1

Figure 1.

Overall map of project location.
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setting, and previous archeological work in the area are discussed in
succeeding chapters.
The final chapters highlight some of the questions raised by the
analyses, and make comparisons with earlier works.

Along with the

results of surface reconnaissance at Site 236 reported in Part II, the
data from these sites provide additional insight into life in the region
during the middle Pueblo periods, between about A.D. 950 and A.D. 1250.
Research Objectives
The assessment and mitigation needs of the project were determined
by consultation with the Arizona State Historic Preservation Officer
(SHPO).

Archeological survey data and preliminary testing (Teague 1984)

influenced the research objectives.

First, the sites could be dated

using diagnostic ceramics found on each.
A.D. 950 to A.D. 1250.

Time depth ranges from

Although the three sites were not strictly

contemporaneous, they were all inhabited during the middle Pueblo II and
Pueblo III periods.

Second, because the road reconstruction project

would destroy large portions of each site, surface collections and
subsurface testing were needed to preserve a representative sample.
Given these conditions, the analyses were planned to address the
following research problems:
(1) Culture History.

Accurate dating would allow an assessment of

the role of each site in regional prehistory.

The park is at the

boundary of several archeological culture areas.

The identity of

archeological remains and their occupation dates do not correspond well
to existing chronologies.

Refinement of local chronologies and

classifications will be possible with additional analyses of artifacts,
features and nonartifactual specimens, such as radiocarbon samples.
(2) Economic Orientation.

No recent excavations have been done in

Petrified Forest, so palynological, floral and faunal data are few. The
nature of extra-riverine settlement is largely unknown; whether sites
represent the remains of dry farming, gathering or hunting activities
should be determined (Teague 1984).

Collections of fossil pollen and

flotation samples, as well as careful screening of excavated deposits to
retrieve macrofossils, will help reconstruct the past environment and
interpret human adaptation at these sites.
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(3)

Regional Interaction and Trade.

often are

intangible, determination

difficult.

of prehistoric

boundaries is

In the past this problem was addressed by studying the

spread of traits.
this

Because cultural boundaries

This can be refined by using ethnographic analogy (in

case, among

the Hopi

and

Zuni) and

by

referring

to social

anthropological studies regarding boundaries, cultural intermingling and
assimilation (Teague 1984).

The study of prehistoric trade goods, both

imports and exports, also is important.

Procurement and dispersal of

the abundant petrified wood and production of pottery from local clay
and temper sources are two important topics.

Data from small sites,

isolated from the more densely populated drainages, will be significant
in refining the definitions of trade and interaction networks.
(4)

Technological Change.

Mera (1934) and Wendorf (1953) noted

unusually large lithic scatters and quarries in the park, but intensive
research into lithic technology has just begun.
patterns

of

Further inquiry into

stone procurement, processing and use, and patterns of

dispersal of raw materials and finished products is needed.

Variability

within and between assemblages and changes in lithic technology through
time can be investigated.

Previous Archeoloqical Work
Archeological

work

sporadic and uneven.
major

in Petrified Forest National Park has been

More than 375 sites were recorded during three

and numerous small-scale surveys.

Only seven sites had been

excavated before this project.
The earliest work was done by Fewkes and Hough in the summer of
1896

(Fewkes 1904).

purpose

of

This expedition was based in Holbrook for the

regional

reconnaissance and artifact collection for the

Smithsonian Institution.
Puerco

Ruin.

Expedition,

In
Hough

Some of the artifacts were recovered

1901, as
mapped

leader

and

of

from

the Smithsonian Museum-Gates

partially

excavated

the Puerco Ruin

(NA6302, called Adamana by Hough) and the Twin Buttes Site (NA5065,
called Metate by Hough).

During the 1930s Cosgrove (1951) worked at

Puerco Ruin and at the Flattop Site and completely excavated Agate House
(LA470).

Schroeder (1961b) and Jennings (1980) continued excavations at

Puerco Ruin for the National Park Service during the 1960s.
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Although

Puerco Ruin has been excavated four times, none of the work has been
fully published.

Erik Reed supervised B. T. Gale (1941) and some

Civilian Conservation Corps (CCC) workers in the excavation of a small
rockshelter (PEFO Site No. 171) located near and contemporaneous with
Puerco Ruin.

In conjunction with a road realignment project at the

south end of the park in 1970, Harrill (1971, 1972) excavated a small
field house (NA10,808) inhabited at some time between A.D. 1150 and A.D.
1300.

In 1983 Jones (1983) test-excavated AZ Q:1:42(ASM), a Basketmaker

Ill/Pueblo I and PII/PIII Anasazi site located south of Blue Mesa Road.
The analysis focused on an extensive and systematic examination of the
flaked stone debitage from the temporally discrete loci.
The most extensive excavations were done by Wendorf (1953) in 1949.
To test hypotheses based on early pottery horizons developed by Reed
(1980) in 1947, Wendorf dug large sections of the Flattop Site, a
Basketmaker II village, and of the Twin Buttes Site, a BMIII/Pueblo I
village.
Numerous surveys have been done in the park for research and
management purposes. Of the 109 sites H. P. Mera (1934) recorded in the
1930s, 87 are within park boundaries.

New Mexico Laboratory of

Anthropology numbers were assigned, and large collections were made. As
a reflection of the unevenness of survey data, it should be noted that
all of Mera's sites had ceramics and ranged from BMIII through PIV
periods (Hammack 1979).

In 1940 and 1941, Erik K. Reed revisited Mera's

sites, where possible, and recorded other sites, mainly in the southern
section of the park.

The more than 300 sites, ranging in ages from

BMIII through PIV, were given Museum of Northern Arizona site numbers.
The large ceramic collections were used by Reed (1980) to define pottery
types and horizons for the park.

In 1942 Keller and Gale mapped the

locations of 74 sites north of the river.

No report was written.

Thornton (1977) recorded only two lithic sites from a survey of 100 ha
(40 acres) near the stables in the southern end of the park. During the
reconnaissance survey along the Mainline Road, Hammack (1979) recorded
74 sites. Martynec (1985) recorded 11 sites and produced an analysis of
rock art styles as they relate to the interaction between prehistoric
cultural groups.

Jones (1985) conducted several small surveys in the

summer of 1985 and recorded 54 sites, some of which were previously
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recorded.

One probable Paleo-Indian campsite, the first of its age

known in the park, was discovered.
Many other projects have been conducted in surrounding areas.
Wasley (1960), Gumerman (1969), Olson (Gumerman and Olson 1968), and
Ferg (1978) completed projects preceding construction of Interstate 40.
These studies, along with a synthesis by Gumerman and Skinner (1968),
established summaries of the culture history of the Puerco and Little
Colorado

river valleys.

Adams

(1985) currently is conducting

large-scale survey and excavation in the Little Colorado River Valley as
part of the Homolovi Project near Winslow.

Additional work (Gumerman

and Sutton 1968; Gumerman 1969) documented occupations in the Hopi
Buttes area.
1931,

Major excavations at Whitewater and Kiatuthlanna (Roberts

1939, 1940) and at White Mound Village (Gladwin 1945) helped

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

In 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 complete list).
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Chapter 2
PREHISTORIC CULTURE HISTORY
The more than 375 prehistoric sites in the park range in age
between 8000 B.C. and A.D. 1450. The historic occupation began with the
influx of Navajos after A.D. 1550 and the arrival of Anglos in the
second half of the 19th century.

Dating is based on projectile point

and architectural styles and on ceramic cross-dating.

Stewart (1980:

62-120) presents an excellent and detailed review of the culture history
in the park and surrounding areas, which is briefly outlined below.

Paleo-Indian
The Paleo-Indians, known for their big game-hunting, inhabited at
least two types of sites in the Southwest between about 10,000 B.C. and
6,000 B.C..

Both kill sites and campsites have been studied extensively

in southeast Arizona (Haury, Antevs and Lance 1953; Haury, Sayles and
Wasley 1959; Hemmings 1970).

In northeast Arizona, however, all finds

have been isolated artifacts or surface scatters.

These occur nearby

along the Puerco River (Danson 1961; Olson 1964) and at Concho (Thomas
1952; Wendorf and Thomas 1951).

Wendorf (1953:69-70) found a reworked

Folsom point made of petrified wood in the fill of a pithouse on Flattop
Butte.

More recently, Jones (1985) recorded a site in the park with

nearly 300 small retouched flakes and 5 bifaces, including the base of a
Folsom point broken in manufacture (prior to fluting).

Three rock

features, one with darkened soil suggesting a hearth, were recorded.
Buried deposits are visible in the edges of a deflated "blowout."
Further investigation is scheduled for 1986.

Archaic
Hammack

(1979) recorded six possible Archaic

A.D. 300) lithic scatters.

(6000 B.C. to

Several Jay-style projectile points

(Irwin-Williams 1967:Fig. 7) found nearby may indicate more precise
dates of 5500 B.C. to 4800 B.C.

Jones (1985) recorded an additional

site, which featured a Late Archaic point style (Teague 1986:personal
communication) dating from the third millennium B.C.

The local

petrified wood was preferred as raw material for the numerous cores,
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retouched flakes and bifaces.
and hearths were noted.

In addition to lithics, sandstone slabs

The possible Archaic sites are located on

bluffs or ridges and are the remains of small hunting and plant
gathering camps.

Based on my inspection in 1985, only one of those

sites has unequivocal potential for dating to the preceramic period;
diagnostic points were not found on the sites.
Prior to Hammack's survey, Archaic period sites had not been
recorded previously in the park.

The low number of early sites probably

is more the result of sampling biases and the preoccupation of early
archeologists with ceramic sites than of a real absence of use during
that time.

Basketmaker II
Twenty-four sites are known from the Basketmaker II period (about
A.D. 300 to A.D. 500) . Sites still are located primarily on mesa tops,
and have from 1 to 25 pithouses.

Pithouses excavated at the Flattop

Site are small, shallow, slab-lined structures with no interior hearths,
although dividing walls are known.
found.

Exterior slab-lined hearths were

The pottery is the distinctive paddle-and-anvil Adamana Brown,

similar to the Mogollon type Alma Plain. Recovered corncobs, manos, and
metates indicate that domesticates were cultivated by this time.

Basketmaker III
During this period (about A.D. 500 to A.D. 800) architecture became
more differentiated and formalized.

Villages are composed of pithouses,

deep proto-kivas, storerooms, and trash areas arranged in a crescent.
Agricultural features, such as those found at the partially excavated
Twin Buttes sites, are evident.
tops.

Sites were no longer located on mesa

Most of the 49 sites for this period are found closer to arable

land, at the base of the bluffs and on slopes.
the low-lying valleys (Jones 1985).
black-on-white wares.

A few were recorded in

Ceramics are mixed brown, gray, and

Petrified wood core hammerstones are common and

diagnostic; however, chert cobbles also were used.
scrapers

and

projectile

Few tools, mostly

points, were recorded during survey.

Unretouched flakes seemed to have sufficed for various jobs.
absent (Hammack 1979).
8

Shell was

Pueblo I
No single-component Pueblo I sites (A.D. 800 to A.D. 950) have been
recorded in the park.

A few of the Basketmaker III sites have early

Pueblo ceramics, such as Kana'a Black-on-White and Kiatuthlanna
Black-on-White, and some of the early Pueblo II sites also have Pueblo I
types.

The core hammerstones of petrified wood from the previous period

are noticeably absent at Pueblo I sites, although petrified wood still
is the preferred material.

Few formal retouched tools, other than a

drill and scraper, were observed (Hammack 1979).
The lack of sites from this period may be due to a sampling
problem.

In other areas Pueblo I sites are located in upland zones;

zones which may not have been surveyed in the park.

Conversely, Euler

and others (1979) maintain that environmental data for many of the drier
areas, including nearby Hay Hollow Valley, show a major drought from
about A.D. 850 to A.D. 900.

In a later work, the period between A.D.

750 and A.D. 1000 is designated a stress epoch (Dean and others 1985).
At that time, prehistoric inhabitants either moved nearer major
drainages or out of the area completely.

Further survey is needed to

distinguish which explanation is valid, although it is felt that early
surveys oriented toward ceramic sites and not confined to construction
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; a hiatus was followed by a change in site
location in Early Pueblo II times.

Pueblo II
One hundred sixty-nine sites are dated to this period between about
A.D. 950 and A.D. 1100.

These sites are located more often on valley

floors near major drainages than are those from previous periods.
Pithouses and kivas still are present, but usually are associated with
small pueblos.

Hammack (1979) found shell on several sites.

There is

greater variety in stone raw material, including quartzite and basalt.
Quartzite hammerstones are common.

Pottery wares are still as variable

as in the previous period, and many of these sites seem to have been
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inhabited through Pueblo III.

Prior to this project no sites of this

period had been excavated in the park.

Pueblo III
In other areas

this period

centralization and agrpregation.

usually

is characterized

by

At Petrified Forest from about A.D.

1100 to A.D. 1300, however, 70 dispersed small and large pueblos with
kivas or great kivas are found.

Agate House, NA 10,808, and AZ K:13:19

(ASM) are the only excavated sites from this 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 late (Walnut horizon) phases based on pottery.
The few flake tools observed from this period are made of basalt and
petrified wood (Hammack 1979:49).

Pueblo TV
During this period, about A.D. 1300 to A.D. 1450, most of the
population in the Southwest was contracting into large pueblos in
relatively few areas, including Petrified Forest.

Five sites in the

park, including NA 10,808 and Puerco Ruin, were occupied during the
early part of this period.
have been excavated.

Only two sites, Puerco and PEFO Site 171,

Pottery is complex and resembles that at the

nearby population centers of Homolovi, Zuni and Hopi (Stewart 1980).
Much of the data necessary to build a detailed culture history is
nonexistent or incomplete.

To complicate matters, what is known does

not seem to fit the classic Pecos Classification (Stewart 1980:117).

A

regional sequence, such as the one recently completed by Gumerman and
Dean (1985) for the Kayenta Anasazi, needs to be developed.
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Chapter 3
ENVTRCNMENTAL SETTING
Present Environment
Petrified Forest National Park is part of the Colorado Plateaus,
elevated plains dissected by dry washes and canyons.

At an average

elevation of about 1,645 m (5,400 feet), the park is slightly lower
than the surrounding terrain, where the relief varies between 1,676 m
(5,500 feet) and 1,830 m (6,000 feet) (Green and Sellers 1974:340).

The

elevation of AZ K:13:13 is about 1,705 m (5,595 feet), AZ K:13:19 is at
1,724 m (5,655 feet), and AZ Q:l:58 is at 1,646 m (5,400 feet).
The park is divided by the Puerco River Valley into two sections
(see Fig. 1). The southern section has small areas of badlands and is
characterized by grassy plains and mesas dissected by washes (Stewart
1980:3).

Most of the spectacular petrified wood deposits outcrop there.

In the northern section, where the sites are located, distinctive
multicolored badlands, known as the Painted Desert, are eroding into the
edges of broad rolling and grassy mesas. The badlands along the edge of
Dead Wash occur 400 m east of AZ K:13:13 and 1.6 km east-southeast of AZ
K:13:19.

The latter site is only 800 m east-southeast of the Painted

Desert Rim.
Dead Wash drains into the Puerco River, a tributary of the Little
Colorado River, 1 km southeast of AZ Q:l:58.

The site is located on

shallow dunes that extend in a finger into the valley floor above the
confluence.

At its closest point the wash is only 500 m from the site,

and the edge of the valley is only 300 m away.
Wash is 2.6 km southeast.

From AZ K:13:13, Dead

AZ K:13:19 is about midway between

Lithcdendron and Dead washes, about 3 km from each.
All streams in the park are intermittent, flowing only after heavy
rains.

No springs are flowing at present; these occur most frequently

at the contact between the base of a sandstone and the clay strata. Two
springs, Zuni Well on Lithcdendron Wash and Agate Bridge about 8.8 km
(5.5 miles) south of the Puerco River, were active as recently as the
1940s

(Wendorf 1953).

The availability of water for domestic uses

during prehistoric times is uncertain and is discussed further under the
heading of Past Environments.
11

One of the characteristics of the Colorado Plateaus province is the
horizontal aspect of the underlying sedimentary rock layers.

The

principle rock formation exposed in the park is the Petrified Forest
member of the Chinle formation.

The rock unit is composed of

reddish-brown to bluish mudstone, siltstone and sandstone lenses
deposited during Triassic times, about 200 million years ago.

The

undisturbed deposits are more than 335 m (1,100 feet) thick, but
differential erosion of the various layers accounts for the park
topography and exposure of the famous petrified wood beds.

The harder

sandstones cap the mesas and form cliffs, where most of the rock art
sites are located.

Erosion of softer mud and siltstones produce the

spectacular banded slopes and badlands capped with petrified trees,
which were the source for lithic raw material for thousands of years.
All three sites under discussion are located on the mesa, which is
bisected by the Mainline Road.

The area is covered by an uneven sand

mantle with occasional "blowouts" and eroded gullies. The higher knolls
at the sites appear to be stabilized dunes, interspersed with a sandy
desert pavement of small chert cobbles resulting from deflation.

The

fossiliferous cobbles were redeposited from Permian age sediments and
comprise about 10 percent of the raw material for flaked stone tools
(Jones 1983:Table 3 ) .

The alluvial soil in the washes and that

encountered below the surface of the test excavations is 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.
There are three plant communities in the park:

Pinyon-Juniper,

Great Basin Desertscrub, and Plains Grasslands (Stewart 1980:4).

All

three occur within 5 km (3 miles) of AZ Q:l:58, but only the last two
occur within this distance of AZ K:13:13 and AZ K:13:19.
situated

Each site is

in the Great Basin Desertscrub community, specifically the

sage-saltbush-mixed grass association (Stewart 1980:Fig. 2).
vegetation at AZ K: 13:13 includes mostly sand sage

Onsite

(Artemesia

filifolia), snakeweed (Gutierrezia sp.), locoweed (Astragalus sp.), pink
buckwheat (Erioqonum simpsonii) and various grasses, such as Indian rice
grass

(Orvzopsis hymenoides), needlegrass (Stipa sp.) and side-oats

grama (Grama sp.).

The vegetation at AZ K:13:19 and at AZ Q:l:58 is
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similar, with the addition of four-wing saltbush (Atriplex canescens),
narrowleaf yucca (Yucca anqustissima) and an occasional prickly pear
(Opuntia sp.)•

Mormon tea (Ephedra sp.) also occurs at AZ Q:l:58.

Virtually no wildlife was seen during fieldwork, but 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 comprise a small herd of pronghorn, 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 measures 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 sub-freezing range reached
infrequently.

Summer temperatures have never exceeded 40° C (104° F)

(Green and Sellers 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 cultivation.

However, incessant driving

winds from the southeast in the spring have stopped archeological work
and may have been a problem for seedlings in agriculrural areas.

As

noted above, alluvial soils derived from the Chinle formation and the
lack of surface water were not conducive to agriculture.

Past Environment
The suitability of the Petrified Forest region for agriculture is
discussed above in terms of present-day environmental variables.

There

obviously are problems with assuming that the climate was similar during
times of prehistoric occupation.

Amount of precipitation and 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
13

palynological data (Schoenwetter and Dittert 1968:46).
by Dean and others

More recent work

(1985) employs archeological, geological and

dendrochronological data, as well.

Stress epochs were characterized by

low effective moisture or by high temporal variability in effective
moisture, depressed water tables and stream entrenchment.

Major stress

epochs (Dean and others 1985:542-544) correlate well with periods of low
site density.

For example, stress epochs occurred at (1) A.D. 200 to

A.D. 375 (only three sites in the park have earlier dates), (2) A.D. 750
to A.D. 900 (Pueblo I period); and (c) A.D. 1275 to A.D. 1475, when the
park was virtually abandoned until historic times.

The stress epoch

from A.D. 750 to A.D. 900 may account for the apparent hiatus in the use
of AZ Q:l:58 between the Late Basketmaker III and the Pueblo II/Pueblo
III periods.

Both Stewart (1980:118) and Dean and others (1985:547)

suggest that during this dry period the inhabitants relocated nearer to
large drainages.

In the case of AZ Q:l:58, Dead Wash or the Puerco

River may have been suitable relocation areas.
In summary, during the times these sites were occupied, roughly
between A.D. 950 and A.D. 1300, effective moisture seems to have been
substantially higher than it is today.

Springs found at the base of the

sandstone outcrops, such as at Agate Bridge, probably were flowing in
sufficient volume for domestic uses, and surface water probably was
adequate for agriculture. No evidence of agricultural practices remains
at any of these sites.

Examination of site features and artifacts,

reported in the following chapters, help determine why the local
inhabitants were there.
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Chapter 4
FIELD METHODS AND SITE DESCRIPTIONS
Data collection was recommended to mitigate the impacts of the
road-widening project. Collection strategies were designed to shed some
light on research objectives.

Each site was mapped, using the site

stakes from the Hammack (1979) survey as site datums.

Because no

U.S.G.S. triangulation points were near the sites, the datums were given
arbitrary elevations of 100 m.

AZ K:13:19 and AZ Q:l:58 were mapped

with a plane table and alidade to produce a topographic map showing all
features and site boundaries.

Because site relief was very low and the

site was so small, AZ K:13:13 was mapped with compass and tape.
Determination of site boundaries was conservative and reflects
areas of relatively high artifact densities.

Location of the more

remote artifacts is due to erosional patterns rather than human
activity.

The boundaries reflect core areas within each site, where

features are located and where artifact density is consistently high.
Different sampling strategies for surface collection and excavation
were used for each site.

As these are described in turn below, site

features and deposits also are characterized.
AZ K:13:13(ASM)
This site is located in rolling grasslands, which contain
occasional blowouts and gullies.

The site is so flat and small, 18 m

(N-S) by 4 m (E-W), or 72 m 2 , that only a tape-and-ccmpass map was
produced (Fig. 2) .

One person-day was spent at the site.

A total of

51 artifacts was recovered from surface and subsurface proveniences.
Three of these, two sherds and one cobble flake, were found east of the
road in the borrow ditch; these were point provenienced from the datum
and collected.
The remainder of the work was done on the west side of the road.
Baselines were laid in the cardinal directions from the datum stake.
All surface artifacts, six sherds, six lithics and one worked sherd,
were collected and provenienced in units of 2 m 2 .
There were two small concentrations of sandstone slab spalls (see
Fig. 2 ) .

One, 30 cm2, contained slabs no longer than 3 or 4 cm,
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Figure 2.

Map of AZ K:13:13(ASM).
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probably the remains of one larger disintegrating slab.

The other,

Feature 1, was a firepit originally recorded by Hammack (1979).

This

consisted of no more than 10 burned rocks and small slabs, none of which
were upright, as well as a small amount of ash and charcoal. A recently
dug animal burrow cut into the side of the firepit.
A 2 m by 1 m test unit was placed to bisect the firepit (see Fig.
2).

The unit was dug in arbitrary 10 cm-levels. All fill was screened

through 1/4-inch mesh wire screen, with the feature fill kept separate
frcm the surrounding matrix.
The hearth (Fig. 3) appeared to have been a shallow depression,
about 50 cm in diameter and 6 to 8 cm deep, ringed with 3 to 4 sandstone
rocks and 2 to 3 sandstone slabs.

The surface underneath (20 cm

B.P.G.S.) was baked, light reddish brown clayey sand, about 3 to 7 cm
thick.

The fill consisted of chunks of charcoal, 1 to 3 cm long and

1 to 2 cm in diameter, and of gray-black ash mixed with soil.

Twelve

sherds, including six black-on-whites, two petrified wood flakes and one
polishing stone, were recovered from the fill.

Charcoal samples were

mainly saltbush (Atriplex sp.), with a few pieces of pine (Pinus sp.)
and

an

unidentifiable hardwood

communication) .

(Lisa Huckell

1986:personal

Directly on the baked surface was a consolidated

gray-white ash and sand fill.
The feature had been considerably disturbed; most of the larger
pieces of charcoal were spread out just under the animal backdirt pile
to the north of the hearth, which was about 1 m in diameter.

In

addition, the east side of the hearth was destroyed by earlier trenching
(probably associated with road or water pipeline maintenance); the tip
of a wooden stake was retrieved from beneath the cultural deposits in
that area (see Fig. 3b) .

Because of the extensive disturbance, no

samples were taken for pollen or radiocarbon analyses.
The profile (see Fig. 3b) may be described as follows.

The upper

10 cm B.P.G.S. consisted of a few artifacts and small sandstone slabs
mixed with the loose tan blow sand and animal burrow backdirt. Between
10 and 20 cm B.P.G.S. was a reddish tan sand with some charcoal and ash
and the burned clay from the feature, as well as a few artifacts. From
20 to 30 cm was sterile reddish tan clayey sand and silt below the

17

l->

oo

Figure 3. Plan map (a) and cross section (b) of hearth (Fea. 1); AZ K:13:13(ASM).

feature.

In this last level, the only artifacts recovered were from the

old trench disturbance on the east side of the hearth.
AZ K:13:19(ASM)
This site is located on a ridge in rolling grasslands west of
Mainline Road, about half-way between the Painted Desert and the
badlands of the Dead Wash Valley (see Fig. 1). Similar ridges run along
the plateau grasslands for many miles.

Hammack (1979) recorded a very

sparse sherd and lithic scatter in a blowout 5 m southeast of the datum
stake.

About 20 small sandstone slab fragments, each less than 5 cm

long, probably were spalls from one weathering rock.

No features were

noted.
Eight person-days were spent at the site.

The site was mapped in

0.5 m contours (Fig. 4). Site boundaries, 22 m (N-S) by 12 m (E-W), or
264 m 2 , were defined on the basis of a drop in artifact density.
artifacts were visible east of the road.

No

Most seemed to be concentrated

at the datum and between the datum stake and the road (Fig. 5).
However, no more than 12 artifacts were recovered from any square.

A

total of 434 artifacts (209 sherds, 222 lithics and 3 worked sherds)
were recovered from surface and subsurface proveniences.
For surface sampling, baselines were laid out with tapes in the
cardinal directions, and all artifacts in the core area (see Fig. 5)
were collected in 2 m by 2 m units.

All ground stone was point

provenienced, and diagnostic artifacts outside the core area also were
mapped and collected.
To determine the placement of the test excavation units, the core
area was horizontally stratified into 5 m by 5 m squares. One 2 m by 1
m test unit was placed randomly in each of the six squares (see Fig. 4),
for a total of 12 m 2 or a 5 percent sampling fraction.

The southwest

corner of each unit was used for its horizontal datum, and elevations
were taken at those corners.

Flotation and pollen samples were taken

from each level in one unit.
The units were excavated in arbitrary 10-cm levels.

An earlier

shovel test (Teague 1984) had identified a surface at approximately
10 cm B.P.G.S., upon which artifacts were resting.
did not confirm this.

The test excavations

A light brown eolian sand stratum, approximately
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Figure 4.

Contour map of AZ K:13:19(ASM).
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Figure 5.

Contour map showing artifact densities; AZ K:13:19(ASM).
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10 cm thick, topped a homogeneous red-orange sandy clay stratum 20 to
30 cm thick (Fig. 6).

The artifacts were distributed homogeneously

throughout the lower stratum and appeared to be lying flat; artifacts
deposited as sheet trash probably were redeposited and mixed by wind and
sheetwash, and later covered by eolian sand.
Because the cultural context of the archeobotanical samples was
equivocal, only one flotation sample was analyzed.

The 2-liter soil

sample (Unit 2N, IE; 20 to 30 cm B.P.G.S.) yielded numerous rootlets,
grass glumes, fecal pellets and insect parts indicative of modern
disturbance.

Forty-two uncarbonized chenopod (Chenopodium sp.) seeds

probably also are modern.

A few tiny charcoal flecks were recovered.

Most were unidentifiable; however, a carbonized maize (Zea mays) cupule
and glume fragments are evidence that corn was in use at the site.
Because of the ephemeral nature of the site remains, it is likely that
the cultigen was grown elsewhere.
Excavation continued until a hard, mottled reddish sand and
cream-colored clay substratum was reached.

In one unit (Unit 4S 3E), an

auger was used to test the substratum below the clay.

From 30 cm to

60 cm B.P.G.S., only clean, light tan sandy clay was removed.

No

artifacts and no evidence of cultural levels or features were noted.

AZ Q:1:58(ASM)
This site is near the crest of a gentle slope that rises north of
the confluence of the Puerco River and Dead Wash.
of shallow dunes and blowout basins.

The slope is composed

The site conmiands a view of the

confluence and of the river crossing adjacent to Puerco Ruin.

The site

was bisected by the original road construction in the 1930s.

Hammack

(1979) recorded no features and very little trash outside the present
road cuts.
Twenty-six person-days were spent at the site. The site was mapped
in 0.5 m contour intervals (Fig. 7) .

Ground stone and rock slabs, as

well as diagnostic artifacts on both sides of the road, were point
provenienced.

Site boundaries, 68 m (N-S) by 79 m (E-W) , were defined

on the basis of a drop in the density of the artifact scatter.

Few

artifacts were visible on the surface, except in the borrow ditch along
the road.
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Figure 6.

S t r a t i g r a p h y a t AZ K:13:19(ASM).

to

Figure 7.

Contour map of AZ Q:1:58(ASM).

Prior to subsurface testing, the site was divided into 10 m by 10 m
squares.

Sampling strata were defined on the basis of surface artifact

density and features, and were differentially sampled.

Stratum I was

one 10 m by 10 m unit characterized by very dark soil and a high
artifact density.

The datum stake was in the southwest corner.

Three

2 m by 1 m test units (two randomly placed and one nonrandomly selected)
were excavated.

Stratum II included all undisturbed areas on the east

side of the road.

One 2 m by 1 m test unit was selected at random in

each 10 m by 10 m unit.

Stratum III was the borrow ditch (100 percent

surface collected, but not tested).
west of the road.

Stratum IV consisted of the area

Very few surface artifacts were visible there, but

one 2 m by 1 m unit was nonrandomly placed along a possible rock
alignment.

Results of the test were negative.

Test units were dug in

arbitrary 10-cm levels, except in nonrandom units, where loose eolian
sand on the surface was removed as a natural unit.

Pollen samples and

2-liter flotation samples were taken from each level in each of two test
units.
Testing defined a midden deposit located almost entirely west of
the site datum, with approximate dimensions of 16 m (N-S) by 6 m (E-W)
and an actual area of 80 m 2 .

This ranged in thickness from 10 to 25 cm.

Four additional 2 m by 1 m units and three 1 m by 1 m units were
excavated in that area, for a total of 11 m 2 (14 percent).
Two profiles illustrate the stratigraphy at the site.

One (Fig.

8a), from north of the midden, typifies the naturally formed deposits
away from the midden.

It consists of from 5 to 15 cm of light brown

eolian sand (Level A) overlying about 20 to 25 cm of a more consolidated
reddish-brown silty sand with white clay specks (Level B).

Level C was

an irregular pinkish tan clayey sand deposit between 5 and 20 cm thick
above a dense yellow-white clay (Level D) .

Most of the artifacts were

homogeneously mixed in the upper 40 cm, particularly in Level B, which
yielded about 15 to 35 artifacts per 10-cm level.
The second profile (Fig. 8b) illustrates deposits in the midden
adjacent to Feature 1, a burial.

About 5 cm of the light brown eolian

sand tops a very dark brown silty sand about 20 cm thick and equivalent
to Level B in the other profile.
300 artifacts per 10-cm level.

These top levels yielded 200 to
A number of artifacts and small
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Figure 8.

Stratigraphy of test pits; AZ Q:1:58(ASM).
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sandstone rocks were concentrated at the contact between the two,
indicating that Level B, the midden, was deflated in part.

Level C was

a pinkish tan clayey sand, a natural deposit with fewer than 10
artifacts per 10-cm level, attributed to rodent disturbance.
In both profiles. Level A is the result of wind deposition and root
action on the current surface. The clay content of levels B and C shows
the effects of sheet wash on the site.

In the vicinity of the midden,

Level B contains the bulk of the artifacts, as well as charcoal flecks,
rocks and mud daub.

Level D is the preoccupational clay substrate found

thxoughout the park (Jones 1983; Teague 1984).

Depths of the subsurface

horizons vary greatly, an indication of large-scale erosion and
deposition.

Augering in several test units reached the substrate at

between 180 and 255 cm.
A 2-liter flotation sample from Level B (10 to 20 cm B.P.G.S.)
adjacent to the burial yielded remains of several plant taxa.

Included

among the uncarbonized items were two seeds of the Chenopodiaceae
family, a possible locoweed (Astragalus sp.) seed, saltbush (Atriplex
sp.) fruit bracts, and two unknown seeds, one of which appears to be of
the spurge type (Euphorbia), while the other is very similar to a flax
(Linum) seed in appearance.

unidentified leaves and flower or fruit

bases were also present in quantity.

These items, along with the

rootlets, insect fragments and fecal pellets recovered, indicate that
the sampled area had been subjected to thorough bioturbation.
Carbonized plant remains also were present in the sample. Two corn
(Zea mays) cupules indicate the consumption of corn by site inhabitants.
Two purslane (Portulaca sp.) seeds and two unidentified grass caryopses
suggest the possibility that these wild plants were gathered as
supplemental foods.

The ethnographic record indicates that the plant

families were exploited for food by many native Southwestern groups
(Doebley 1984; Whiting 1939).

However, the lack of a secure cultural

context, the low numbers recovered and the evident disturbance make it
impossible to accurately assess whether the remains are culturally
relevant or naturally burned contaminants.
The only feature (Fea. 1) was a burial in the midden, between 25 cm
and 35 cm B.P.G.S.

No burial pit was discernible; the remains intruded

into the dark brown midden deposit and rested on the sterile pinkish tan
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sand.

The burial was relatively undisturbed, despite its proximity to

the edge of the road cut; only a few of the small bones of the hands and
feet were dislocated.

The burial was flexed, with the head toward the

south-southwest and the cranium facing southeast (Fig. 9).

Nine

fragments of a highly polished Woodruff Smudged bowl were placed beneath
the cranium.

The bowl appeared to have been broken before burial.

A

small thin ground slab fragment, probably in the trash into which the
burial intruded, was evident in the crook of the left elbow.
A 1-liter flotation sample from the stomach area of the burial was
analyzed.

Insect parts, fecal pellets and rootlets are indicative of

modern disturbance.

Tiny carbonized wood fragments and a possible seed

fragment were not identifiable.

Two other carbonized items, a maize

(Zea mays) cupule fragment and a possible maize kernel fragment,
indicate that corn was a food item at the site. All the ethnobotanical
items relate more to the midden deposit, into which the burial was
intruded and to modern disturbance, than to the burial specifically.
The skeletal remains were in good condition when excavated, but
deteriorated upon drying; consequently, the bones were cleaned by
dry-brushing rather than with water.

After cleaning the bones, Saul

(1985) evaluated the remains for age, gender, cranial discontinuous
traits and pathologies.

Age assessment was based on dental eruption

(Schour and Massler 1941), dental attrition (Brothwell 1965) and the
degree of epiphyseal closure (Bass 1971).

Determination of gender was

based on skeletal attributes outlined by Bass (1971).

Cranial

discontinuous trait assessment followed the format established by Birkby
(1973).
The majority of the skeleton was present, with the exception of the
gladiolus and ziphoid process of the sternum, and the sacrum and coccyx.
The skeletal material was that of a female, about 15 to 18 years old at
the time of death.

Statue of an individual this young cannot reliably

be determined because the epiphyses of the long bones have not fused.
Flattening of the parietal/occipital bones may be attributed to cradle
board deformation, common among the Anasazi only during the Pueblo
periods, beginning about A.D. 750. Anomalies of the dental arch include
the following:

(1) upper right canine was displaced labial/mesial, with

a peg-tooth occupying the normal position in the arch; (2) left lateral
28

F i g u r e 9.

Photograph of b u r i a l (Fea. 1 ) ; AZ Q:1:58(ASM).
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incisor was rotated labially; (3) left second premolar was displaced
slightly buccally.

Peg-shaped teeth have been recorded in all modern

populations and may result from congenital absence of the natural tooth
(Bass 1971:235).

The upper incisors were shovel-shaped, a trait

relatively frequent in Mongoloid racial groups (Bass 1971:234), of which
the American Indian is a member.
prognathic.

The individual also was slightly

No pathologies were noted, and the cause of death could not

be determined.

A list of the cranial discontinuous traits is on file at

the Western Archeological and Conservation Center.
In summary, a fragment of the midden is all that remains of
AZ Q:l:58.

A small masonry structure, indicated by several large

sandstone slabs and mud daub with stick impressions found in the trash,
probably was located on the ridgeline before destruction by road
construction in the 1930s.

Surprisingly, the burial was little

disturbed and very well preserved; the large area tested in the
remaining deposit, however, makes the discovery of additional burials
unlikely.
Additional data derived from the artifact and floral assemblages
from each of the sites hint at their possible functions.

These data

also refine site chronologies and add to the picture of prehistory in
the region.
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Chapter 5
CERAMIC ANALYSIS AND DATING
A total of 972 sherds was analyzed from the three sites in this
study. Fifteen worked sherds were catalogued.

Plain ware, red ware and

black-on-white sherds were analyzed separately, based on different
analytical schemes, all of which relied heavily on the Southwestern
Ceramic System (Colton 1965).

Taxonomy is based on the type-variety

concept (Colton and Hargrave 1937; Wheat, Gifford and Wasley 1958), and
organizes ceramic variability based on standardized observations and
procedures.

The system has been criticized in recent years (Dulaney

and Swarthout 1978; Reid 1984; Washburn 1984).

While the classification

process obviously is not foolproof, I feel it is a good alternative to
time-consuming, computer intensive, multivariate analyses and to
expensive
proposition.

sourcing

analysis.

The procedure

is a statistical

While a certain number of individual sherds probably will

be misclassified, archeologists seem to agree on the great majority of
definitions.

Along with Doyel (1984) and Sullivan (1984), I believe

that the structure of the system is viable as long as specific
definitions and descriptions are updated following new technological,
stylistic and distributional studies. General trends in ware and design
styles are defined reliably.

Use of this standard typology is expected

to make the current analysis comparable to others done in the region
through the decades.

Sherd Analysis
Except for sherds from the roadside borrow ditch at AZ Q:l:58, all
sherds from surface collections and excavated material were analyzed.
No attempt was made to piece together any of the sherds, although some
obviously matched.

After cleaning the unworked sherds, a fresh break

made on each was examined with a 14-power hand lens for paste and temper
characteristics.
In addition to sorting all sherds by type and ware, sherds were
classified by gross formal category.

These included jars, bowls, ladle

fragments, handles and unidentified fragments.

In most cases decorated

sherds were easily classified; the painted decoration was assumed to be
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on the interior in bowls and on the exterior in jars.

Formal analysis

of utility sherds was more difficult. Whether corrugated or not, sherds
that were well polished or smoothed on the interior were labeled bowl
sherds; those that were rough or that exhibited wiping striations were
labeled jar sherds.

Plain Ware Analysis. Plain ware sherds were sorted on the basis of
temper, core color and surface treatment.

Tusayan Gray Ware and Little

Colorado Gray Ware, both intrusive types, easily were sorted on the
basis of the light clay paste and pure quartz sand temper in the former
and dark clay and pure sherd temper in the latter.

The remainder of the

sherds were not given type names per se, but were separated on the basis
of paste color and surface treatment.
gray/brown to brown.

Colors ranged from gray to

In addition to plain scraped pottery, surface

manipulation created differences in coiling and indenting and produced
five main corrugated types:
1. Plain Corrugated, which had clapboard coils with no
indentations;
2.

Indented Corrugated, which had finger indentations on each
coil;

3.

Zoned

Corrugated, which

had alternating bands of

unindented and indented coils;
4.

Patterned Indented Corrugated, characterized by areas of
indentation and nonindentation on each coil to form
patterns, usually triangular or polygonal in shape, over
the entire vessel (Crown 1981); and

5.

Obliterated

Corrugated, characterized by the rough

scraping of either plain or indented corrugated sherds.
Several other forms of surface manipulation were noted.

Two sherds

from AZ Q:l:58 were incised corrugated, produced by scoring several
coils perpendicular to their length with a pointed tool.
absence of smudging also was recorded for all sherds.

Presence or
Smudging was

identified not only by the presence of blackening, but also by the
presence of polishing marks over the blackening.

Polishing marks

indicate that smudging was intentional, and that the blackening did not
result from other causes, such as cooking.
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In addition to the Tusayan and Little Colorado River gray wares,
this method identified 21 different types of plain ware (Tables 1-3) .
These types are consistent with those described for other projects in
the region (Crown 1981; Doyel 1980; Martin and Rinaldo 1960).

The

sherds were typical of those described in previous research in the park
(Mera 1934:10; Reed 1980:196; Reinhard 1979).

Gray ware sherds have

light gray to very dark gray paste, with occasional carbon streaks;
temper is coarse and variable, usually containing a high proportion of
quartz sand or crushed sherd with varying amounts of crushed rock;
surface finish is usually poor, with wiping and smoothing striations
visible.

Most of the brown ware sherds were similarly finished, and the

temper was as variable, the major difference occurring in the paste
color, which ranged from light or pinkish brown to tan to a dark
gray-brown.

The latter was subsumed by Reed under the name of Holbrcok

Corrugated (1980:196).
A few of the brown sherds at AZ Q: 1:58 (49, or 7 percent of the
total assemblage) fit the general description of Mogollon Brown Ware
sherds.

The plain sherds, with fine sand temper and smooth, light brown

or reddish tan surfaces, resemble those described as Woodruff Brown or
Smudged (Mera 1934:6-7), synonymous with Forestdale Plain or Smudged
(Wendorf 1953:115).
Haury:

The latter probably includes two types defined by

Alma Plain of the Forestdale Variety and Forestdale Plain

(wendorf 1953).

The plain corrugated is equivalent to Reserve Plain

Corrugated, and the indented corrugated is equivalent to Reserve
Indented Corrugated (Rinaldo and Bluhm 1956:155-161).

Results.

Of the 34 sherds recovered

19 (56 percent) were plain wares (see Table 1).
those were gray;
Tusayan Corrugated.

from AZ K:13:13,

Sixteen (84 percent) of

2 (11 percent) were brown, and 1 (5 percent) was
Sixteen (84 percent) were corrugated, with the

majority of those described as Plain Corrugated.
At AZ K:13:19, 139 of 209 sherds (66 percent) were plain ware (see
Table 2).

Of those, 74 (53 percent) were gray; 50 (36 percent) were

brown; 11 (8 percent) were gray/brown wares and 4 (3 percent) were
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Table 1
AZ K:13:13
CERAMIC ANALYSIS
(All Collections)
JARS

BOWLS

TOTAL

PLAINWARE
GRAY WARE
Plain

2

2

Plain Corrugated

14

14

TOTAL

16

16/ 47*

BROWN WARE
Plain

1

1

1

1

TOTAL

2

2/

TOSAYAN GRAY WARE
Tusayan Corrugated

1

1

TOTAL

1

1/

Indented Corrugated

19

Subtotal (Plain Ware)
Percentages (Row)

6*

3*

[19/ 56*]

100*

100*

3

3

1

1

4

4/ 12*

DECORATED WARE
LITTLE COLORADO WHITE WARE
Holbrook B
unidentified
TOTAL
CIBOLA WHITE WARE DESIGN STYLE
Red Mesa

1

1

Snowflake

4

Puerco:Escavada

1

4

Reserve (Wingate)

1

1

unidentified

4

4

TOTAL

6

5

Subtotal (Decorated)

10

5

Percentage (Row)

66*

34*

GRAND TOTAL (All Wares)

29

5

Percentage (Row)

85*

15*

34

11/ 32*
[15/ 44*]
100*
34/100*
100*

"

Table 2
AZ K:13:19
CERAMIC ANALYSIS OF PLAIN WARES
(All Collections)

JARS*

TOTAL

PLAIN WARE
GRAY WARE
Plain

13

13

Plain Corrugated

20

20

Indented Corrugated

30

30

Zoned Corrugated

2

2

unidentified

9

9

74

TOTAL
BROWN WARE
Plain

74/35*

9

9

Plain Corrugated

11

11

Indented Corrugated

22

22

Zoned Corrugated

2

2

Obliterated Corrugated

4

4

2

2

unidentified
1
TOTAL

50

GRAY/BROWN WARES
Plain

50/24*

2

2

Corrugated

8

8

unidentified

1

1

TOTAL

11

TUSAYAN GRAY WARE
Tusayan Corrugated
TOTAL

11/ 5*

4

4

4

4/ 2*

Subtotal (Plain Ware)

[139]

[139/66*]

Percentage (Row)

100*

100*

*No smudged ceramics.
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Table 3
AZ Q:1:5B
CERAMIC ANALYSIS OF PLAIN WARES
(All Subsurface Collections)
BOWLS

JARS
Plain
PLAIN WARE
GRAY WARE
Plain

PI

Sm

21
130

TOTAL

21
9

9

Plain Corrugated
Indented Corrugated

Snrodged

3

134

1

Zoned Corrugated

8

8

Obliterated Corrugated

1

1

Patterned Tnclfwd

1

1

TOTAL

170

3

1

26

23

10

16

1

123

16

BROWN WARE
Plain
Plain Corrugated
Indented Corrugated
Patterned Corrugated

5

Incised Corrugated

1

Obliterated Corrugated

15

2

3

144

3

8
1
3

1

2
173

GPAY/BRCWN WARES
Plain
Corrugated

74
17

3

Unidentified
TOTAL

174/24*

43

12

22

3
250/34*

4

4

14

14

Other

1

1

TOTAL

18

LITTLE COLORADO GRAY WARE
Indented Corrugated

1

1

TOTAL

1

1/ T*

1

1

1

1

2

2/ T*

TUSAYAN GRAY WARE
Lino White
Lino Fugitive Red
TOTAL
Subtotal (Plain Ware)

364

Percentage (Row)

82*

T* = Trace; <1X

36

1

46

7

11*

2*

19/ 3*

22
5*

446/61*
100*

1

Tusayan Corrugated.

A total of 111 (80 percent) were corrugated, with

the majority of those (52, or 37 percent) described as Indented
Corrugated.
Of the 729 sherds at AZ Q:l:58, 446 (61 percent) were plain ware
(see Table

3).

Of

those, 174

(39 percent) were gray paste,

250 (56 percent) were brown paste, 19 (4 percent) were gray/brown,
1 (less than 1 percent) was Little Colorado Corrugated Gray Ware, and
2 (less than 1 percent) were Lino White and Lino Fugitive Red.

This

site yielded the highest percentage of brown ware sherds, including nine
Wbodruff Smudged sherds, fragments of a hemispherical bowl included with
the burial (Fea. 1).

Forty-nine sherds (7 percent of the plain ware

assemblage) were attributed to Mogollon Brown Ware.

The remainder of

the brown paste sherds closely resembled the gray ware sherds in all
respects except paste color, and probably were locally produced (see
Reinhard 1979).

Decorated Ware Analysis.

Black-on—Red Sherds. No red ware sherds occurred in the small
a s s e m b l a g e a t AZ K : 1 3 : 1 3 .
At AZ K:13:19, 21 (30 p e r c e n t ) of
70 d e c o r a t e d s h e r d s w e r e r e d w a r e s (Table 4 ) ; a t AZ Q : l : 5 8 ,
98 (35 p e r c e n t ) of 283 d e c o r a t e d sherds were red wares (Table 5 ) .
Almost a l l of the red sherds were s t y l i s t i c a l l y and technologically
similar to White Mountain Red Wares. These were sorted on the b a s i s of
paint combinations and design s t y l e s (Carlson 1970). An e a r l y type,
Puerco Black-on-Red, was the only i d e n t i f i a b l e White Mountain Red Ware
a t AZ Q:l:58. Of the 46 sherds, only one was from a bowl. The red
wares a t AZ K:13:19 were more varied and dated l a t e r :
s i x each of
Wingate Black-on-Red and S t . Johns Polychrome and three of St. Johns
Black-on-Red.
A l l were from bowls except two of t h e Wingate
Black-on-Red sherds.
Other red ware sherds a t AZ Q:l:58 included 18 in the Showlow
Black-on-Red group, 9 of which were corrugated on the e x t e r i o r ; a l l but
three of these were from bowls. Four e a r l y Woodruff Red sherds, a plain
r e d - s l i p p e d smoothed p o t t e r y synonymous w i t h F o r e s t d a l e P l a i n
(Breternitz 1966), a l s o were found a t the s i t e .
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Table 4
AZ K: 13:19
CERAMIC ANALYSIS CF DBCOWTED WARES
(All Collections)
JARS+

BOWLS+

CTHER+

TOTAL

DECORATED WARE
LITTLE COLORADO WHITE WARE
Walnut Black-cn-White
Leupp Black-cn-Whlte
Unidentified
TOTAL
CIBOLA WBTTE WARE DESIGN STYLE
Reserve (Wingate)
Tularoea
Unidentified
TOTAL
WHTTE MOUNTAIN RED WARE
Wingate Black-on-Red

27

16

2

45/ 23*

2

4
6
3
3

6
6
3
3

2

16

18/

2
1

2
1

3

3/

1

1

1

1/ T*

Unidentified
TOTAL
UNTDENTIEIED
Otber
TOTAL

PERCENTAGE (Row)
T* = Trace; <1*
+

= No smudged ceramics.

38

1*

2

CITHER RED/ORANGE/YELLOW WARES
Magellan Brown Ware
(Slipped)

GRAND TOTAL (All Wares)

3/

2
17
26

Unidentified

Subtotal (Decorated)

3

7
9

St. Johns Black-on-Red

Percentage (Row)

1
1
1

2
10
15

St. Johns Polychrome

TOTAL

1
1
1

[29]

[39]

41*

56*

[2]
1*

168
80*

39
19*

2
1*

9*

1*

[70/ 34*]
100*
209/100*
100*

Table 5
AZ Q:l:58
CERAMIC ANALYSIS OF DECORATED WARES
(All Subsurface Collections)
JARS

BOWLS

OTHER

TOTAL

DECORATED WARE
TOSAYAN WHITE WARE
Black Mesa Black-an-Whlte
Sosl Black-an-Whlte

2

Flagstaff Black-on-Whlte

1

Unidentified
TOTAL

3

LITTLE COLORADO WHTTE WARE
Holbrook A

1

2

2

1

3

1

1

4

7/ 1*

1

1

Holbrook B

2

4

6

Unidentified

9

6

15

12

10

TOTAL
CIBOLA WHITE WARE DESIGN STYLE
Lino

22/ 3*

1

Klatuthlanna
Red Mesa

2

Black Mesa
Snowflake

2

1
1

1

2

4

1

1

9

11

Puerco:Escavada

1

7

8

Puerco:Puerco

3

7

10

Tularosa

1

Dogoszhi

1
1

1

Unidentified
TOTAL
WHITE MOUNTAIN RED WARE
Puerco Black-cn-Red
Unidentified
TOTAL
OTHER RED/ORANGE/YELLOW WARES
Showlow Blaclc-an-Red
Showlow Black-an-Red
(Corrugated Exterior)

70

31

5

106

80

59

5

144/20*

45

1

6

16

1

23

51

17

1

69/ 9*

2

5

1

1

8

Showlow Smudged

46

8
9

1

1

Woodruff Red

1

3

4

Unidentified

3

4

7

7

21

TOTAL

1

29/ 4*

"
UNIDENTIFIED
White Ware

6

6

12

TOTAL

6

6

12/ 2*

Subtotal (Decorated)

[159]

Percentage (Row)

56*

GRAND TOTAL (All Wares)

569
79*

PERCENTAGE

39

[283/39*]

[117]

[7]

42*

2*

100*

7

729/100*

1*

100*

146
20*

Black-on-White Sherds.

Analysis of the black-on-white

ceramics was not so straightforward.

If possible, unpainted sherds that

were well smoothed and had a definite slip were placed in a ware on the
basis of paste color, texture and temper.
base or body sherds of jars.

These probably represent the

Tusayan White Ware sherds exhibited pure

quartz sand temper in a light gray-to-white fine-textured paste (CkDlton
and Hargrave 1937:203-204).

Little CkDlorado White Ware sherds had

abundant crushed white sherd temper in a dark gray fine-to-medium
textured paste (Colton 1955).

Cibola White Ware had varying amounts and

proportions of sherd, quartz and crushed rock temper in a light or dark
colored paste

(Colton 1965).

This definition obviously is not as

clearcut, and some of the unidentifiable white ware sherds may actually
belong to this category.
Sherds with painted decoration were sorted by paint type and temper
and then by paste color.

Both Tusayan and Little Colorado white wares

had carbon paints; the former had a light gray fine paste with quartz
sand temper; the latter a dark gray fine-to-medium textured paste with
white angular sherd temper. Sherds fitting those descriptions then were
assigned to types defined by Colton (1955).
Sherds with mineral paints or carbon/mineral paints generally fit
descriptions for the Puerco/Chaco or White Mountain Series of Cibola
White Wares (Colton 1941, 1965; Mera 1935).

However, because of the

complexities of the traditional type definitions and the difficulty of
assigning series and type names (Dulaney and Swarthout 1978; Sullivan
1984b), further analysis concentrated on defining design styles.

With

the exception of two additions, Sullivan's (1984a:Fig. 5.2) design style
taxonomy was used as illustrated.

The hierarchical taxonomy is based on

line width, design layout, element execution and line elaboration, which
are used to define 11 styles (pages 79-82).

All but two (White Mound

and Kiatuthlanna styles) had been previously defined in other works.
Several small changes were made to clarify the sorting and further
to refine the taxonomy.
smaller

Since the collections consist entirely of

sherds, the design layout variable was not useful in

differentiating styles.

However, two other variables, quality of

hatching and types of elements were added.

The Sosi style, as defined

by Sullivan (1984:81), was divided into two styles based on the type of
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elements present.

The mineral paint version of the classic Sosi (Sosi B

in Colton's [1955] terminology), where interlocking barbed elements
predominate in a bold, broad line design, was termed the Puerco
Style:Escavada Variety (Crown 1981:238).

The Snowflake style was used

to label designs characterized by bold, broad line elements and
interlocking rectilinear scrolls where stepped edges, rather than the
barbed edges of the Sosi style, predominate
1981:238).

(Colton 1955; Crown

There is much disagreement over the validity of the

Snowflake style, which was labeled by Longacre (1964) but not well
described.

In this study, the style is used to help differentiate

between the Snowflake and the Puerco:Escavada styles.
The Sullivan taxonomy does not include design styles that developed
during late Pueblo times.

The type of element, stepped or barbed, and

the quality of hatching were used to discriminate between the Reserve
(called Wingate by Sullivan [1984] and defined by Carlson [1970]) and
Tularosa styles

(after Crown 1981:238).

The Reserve style is

characterized by interlocking solid and diagonally hatched elements
where the hatched element is larger, by a predominance of barbed edges
on the elements, and by frets and scrolls (Crown 1981:234).

Tularosa

style also is characterized by interlocking solid and hatched elements,
but the hatched element is the same size or only slightly smaller.
Stepped elements, as in scrolls and terraces, are abundant and generally
are smaller and more repetitious than in the Reserve Style.
15 (44 percent) of 34 sherds at AZ K:13:13 were decorated.
were white wares:

Only

All of those

4 (27 percent) were Little Colorado White Ware,

principally Holbrook Black-on-White; 11 (73 percent) were Cibola white
Ware,

principally

Snowflake

style.

One each of Red

Mesa,

Puerco:Escavada and Reserve styles also was included.
At AZ K:13:19, 48 (24 percent) of 209 sherds were white wares. As
at AZ K:13:13, these included Little Colorado White Ware (3, or
6 percent) and Cibola White Ware (45, or 93 percent).

In the former was

one each of Walnut Black-on-White and Leupp Black-on-White.

The latter

included many unidentifiable sherds, but was dominated by the Tularosa
style.
Of 729 sherds at AZ Q:l:58, 173 (24 percent) were white wares. In
addition to Little Colorado (22, or 13 percent) and Cibola (144, or
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83 percent) white wares, 7 sherds (4 percent) of Tusayan White Ware also
were present.

The latter included three Sosi Black-on-White, two Black

Mesa Black-on-white and one Flagstaff Black-on-White.

The Little

Colorado sherds were mainly unidentifiable, but included seven sherds of
Holbrook Black-on-White.

A very broad range of styles was present in

the Cibola White Ware class.
were unidentifiable.

Nearly all of those (106, or 74 percent)

The majority of the rest (29, or 20 percent) were

Snowflake, Puerco:Escavada or Puerco:Puerco styles.
The results of the formal analysis were interesting.
many more jar than bowl sherds were recovered.

As expected,

Percentages of jars

within the assemblages were approximately equal, 86 percent for AZ
K:13:13 and 80 percent for the two larger sites.

However, at the two

smaller sites, AZ K:13:13 and AZ K:13:19, only decorated bowls were
found.

Yet at AZ Q:l:58, 35 (24 percent) of the 146 bowl sherds were

plain wares.

All but one of those were characterized by brown paste

(jar proportion = 86 percent).

Jars normally are used for cooking and

storage; thus, it seems that the gray paste utility ware was used almost
exclusively for those purposes.

The broad range of forms for the brown

ware, smudged and/or polished bowls as well as jars, indicates a wider
range of functions.

In at least one instance this is substantiated;

nine of the brown bowl sherds were used as mortuary goods with the
burial (Fea. 1) at AZ Q:l:58.

Small Ceramic Artifacts
This category includes worked sherds and gaming pieces, as well as
perforated sherds. Fifteen, all fragmentary, were recovered:

1 from AZ

K:13:13, 3 from AZ K:13:19 and 11 from AZ Q:l:58.
Nine sherd scrapers were recovered.

Six of these were made from

decorated white ware sherds, one from a polished, smudged brown ware
sherd and two from gray ware sherds.

Decorated types seem to have been

preferred, perhaps because the temper often is finer and less abundant,
making it less likely to scratch vessel surfaces. The edges were shaped
and rounded by chipping and grinding.

These are analogous to gourd and

sherd scrapers used in pottery manufacture by modern potters (Hill 1984;
Schwartz, Chapman and Kepp 1980) .

They were divided into two groups

based on the shape of the worked edges. Forming tools were used to form
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or shape the vessel while the clay was still relatively wet (Hill
1984:Fig. 2).
rounded.

The working edge was convex and both edges often were

Only three of these were recovered, all from AZ Q:l:58.

Scraping tools that were used to smooth coils and surface irregularities
had straight flat edges (Hill 1984:Fig. 3). Often the convex sides were
beveled from use. The only worked sherd at AZ K:13:13 was a scraper, as
were two of the three pieces at AZ K:13:19, and three at AZ Q:l:58.
Three perforated sherds were recovered, two from AZ Q:l:58 and one
from AZ K:13:19.

The former included a Woodruff Brown sherd with a

conical hole, 3.3 mm in diameter, drilled from the exterior, and a
Little Colorado White Ware sherd with a straight-sided drill hole,
4.0 mm in diameter.

The latter was a Wingate Black-on-Red sherd with a

conical mending hole, 4.4 mm in diameter, drilled in frcm the exterior.
All were bowl rim sherds.

The perforations probably served as mending

holes.
One small subrectangular sherd from AZ Q:l:58 was shaped into a
so-called gaming piece.

The edges of the Puerco Black-on-White bowl

fragment were ground smooth.

It may have been used as a gaming piece or

counter (Adams 1980:11; Kidder 1932:145, 243).
Also frcm AZ Q:l:58 came a brown indented corrugated bowl sherd
with a polished interior.

The piece, 3.8 by 3.5 by 0.56 cm thick, was

shaped roughly into a disk.

The edges of the fragment were not worked

otherwise, but the exterior face was ground nearly flat on one side.
The last piece collected from AZ Q:l:58 was a phallic-shaped fired
piece, probably Cibola White Ware, but with no painted designs.

The

clay fillet, 8.10 cm long by about 2.38 cm in diameter, was broken at
one end, which was slightly greater in diameter, and was constricted
slightly below the tip.
Regarding provenience, the single worked sherd scraper from AZ
K:13:13 was recovered from the fill above the hearth (Fea. 1) but was
unburned.

At AZ K:13:19, one sherd scraper came from the surface about

15 m northeast of the datum.

The perforated sherd and other scraper

came from within 20 cm of the surface, not 6 m east of the stake.

It is

doubtful that ceramic production occurred at these two small sites.
Thus another use for the scrapers is indicated, or possibly the pieces
were in transit and were discarded or lost accidentally.
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All but 1 of the 11 fragmentary pieces from AZ Q:l:58 had been
discarded on the nudden (Fea. 1) and were recovered from subsurface
proveniences.

The site had an abundance of the gray and brown locally

made pottery and the sherd scrapers, but no direct evidence of ceramic
production was found at the site.

Ceramic Dating
Because no chronometric dates were available from the three tested
sites, ceramic crcssdating was necessary.
superceded by Bretemitz's (1966) work.

Colton's pottery dates were

The latter was based largely on

tree-ring dates from the Flagstaff area and included specimens from a
number of multicomponent sites.

This extends the length of proposed

dates for the types; usually the range of accuracy is between 100 and
200 years. However, they were the best dates available for the Petrified
Forest area.
Because most of the decorated pottery at Petrified Forest probably
was not locally produced, trade dates for pottery types that occurred at
the sites in frequencies greater than 1 were used for dating.

Trade

dates were derived from "sites or site-areas where the pottery is known
or thought to represent ceramic products from some other locality, even
though the distance involved may be small" (Breternitz 1966:67).

At

least five temporally sensitive types were recovered at each site (Fig.
10).

The overlap of dates suggests that AZ K:13:13 and AZ Q:l:58 were

occupied at some time between A.D. 1075 and A.D. 1125, a period of
50 years.

AZ K:13:19 was occupied somewhat later, between about A.D.

1175 and A.D. 1250, a period of 75 years.

Early dates for Reserve

Black-on-White at AZ K:13:19 were disregarded because only two sherds
were recognized there; the assemblage was dominated by other types.
Recent work in the upper Little Colorado further substantiates
these dates.

The use of corrugated wares began after about A.D. 950;

thereafter, the proportions of plain sherds decreased.

Doyel (1980:176)

analyzed ceramics from three sequentially occupied Pueblo II sites, one
of which was tree-dated to the first half of the 1100s. Proportions of
plain gray ware sherds within the utility assemblage decreased from
43 percent to 16 percent around A.D. 1150.

The range of plain ware

proportions at the three sites analyzed for this report was between
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Pigure 10
CERAMIC DATING

POTTERY TYPE

Red Mesa Black-on-White
Holbrook Black-on-White
Reserve Black-on-Whlte
Puerco:Escavada
Snowflake Black-on-White

POTTERY TYPE

Red Mesa Black-on-White
Black Mesa Black-on-White
Sosi Black-on-White
Holbrook Black-on-White
Puerco:Escavada
Puerco:Puerco
Snowflake Black-on-White
Puerco Black-on-Red
Showlow Black-on-Red

POTTERY TYPE
Walnut Black-on-White
Leupp Black-on-White
Reserve Black-on-Whlte
Wingate Black-on-Red
Tularosa Black-on-White
St. Johns Polychrowe
(St. Johns Black-on-Red)

Date (Years A.D.)
(Dates from Breternitz 1966)
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5 and 10 percent, but because most of the brown ware resembled gray ware
more than traditional brown ware, those proportions within the utility
assemblage also were calculated and fell between 16 and 23 percent. The
latter are in the realm of Doyel's figures, indicating that the sites
date toward the latter part of the Pueblo II period, after A.D. 1050.
The same sites had a prevalence of Reserve Black-on-White, which was
predominant at none of the three Petrified Forest sites, indicating that
the latter either are earlier or later than the first half of the 1100s,
to which the sites dated.

These data correlate with the ceramic dates

reported above.
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Chapter 6
LTTHIC ANALYSIS
Flaked Stone Analysis
The petrified wood, for which Petrified Forest National Park is
famous, is a raw material with fine flaking properties, and is an item
excellent for trade by virtue of its availability and quantity (Wendorf
1953).

Prior to 1975, analysis of flaked stone at the park emphasized

the formal and functional analysis of tools, but many of the researchers
(Harrill 1971; Jepson 1941; Mera 1934; wendorf 1953) noted dense lithic
scatters composed of little but debitage.

Bernard (1979) made a

beginning on the necessary debitage analysis with an inconclusive study
of a small collection from a quarry site in the south end of the park.
I

(1983) analyzed a larger collection and was able to discern

differences in use and technology between two components of one site.
Analysis of the flaked stone for this project presented an
opportunity to compare assemblages in different parts of the park for
sites dating to the Pueblo II and Pueblo III periods.
Analytical Background.

The analysis of flaked stone assemblages

has changed considerably in the last decade.

Terms and assumptions

often are ambiguous; thus some explanation of the author's biases are
necessary.

Sullivan and Rozen (1985) discuss in detail the criteria for

distinguishing lithic variability in archeological contexts.

As in

previous studies (Rozen 1979, 1981; Jones 1983), the results are based
on classifying pieces into mutually exclusive categories using a simple
key of dichotomous technological attributes
1985:773).

(Sullivan and Rozen

An abbreviated form of the method was used for this study.

Of particular interest to the present study are considerations of
reduction stage, reduction technique and raw material varieties. Lithic
tools are produced by reduction, the removal of flakes and fragments
from a core, usually a chunk of unaltered microcrystalline material.
Two kinds of reduction, primary and secondary, can be distinguished in
collections based on the by-products and context of the objects (Bradley
1975).

Primary reduction is the reduction of an unaltered piece to

produce cores, flakes and fragments.
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Secondary reduction of flakes or

fragments produces retouched pieces (tools), smaller flakes and a higher
proportion of flake fragments and broken flakes.

Archeological

collections may evidence either one or both reduction stages.

For this

study, variables characterizing artifact class and size are used to
discern reduction stage.
Three reduction techniques—haxd-hammer, soft-hammer or pressure
flaking—are used in flaked stone production.

Flakes resulting from

pressure flaking are exceptionally small. The chance of recovering such
small flakes, especially in areas where sheetwash is regular, is slight.
Thus, this technique was not considered further. Hard-hammer percussion
may be used during both primary and secondary reduction; soft-hammer
percussion is more useful for secondary reduction, especially in tool
manufacture (Rozen 1979:163).

The variable, platform type, is used in

this study as a rough indication of reduction stage.
The type of raw material available may determine the breakdown in
artifact type and flake size.

Since those variables are used to

distinguish between primary and secondary reduction, material type also
must be considered.

Obviously, the size of the original material will

determine the sizes of the cores and flakes.

Brittle materials that

shatter under impact, such as obsidian, may be used only to produce
cutting and piercing tools, not for core tools. Where raw material type
and size are uniform, or where different materials have approximately
the same workability and size, the complexities discussed above should
not occur.

At the study sites, 100 percent of the raw material is

siliceous and between 62 and 90 percent is petrified wood.

Variations

in size and artifact type as a result of raw material, therefore, should
be small.
Availability of raw materials also affects the determination of
reduction stage.

Where lithic material is naturally scarce or in short

supply because of extended occupations in one area, primary reduction
will be intensive and collections will yield smaller flakes. More flake
fragments and chunks also will be produced.

The range of variation in

the variables may overlap that for secondary reduction.

Thus, other

attributes should be used to distinguish between reduction stages.

For

the present study, where all three sites are located north of the Puerco
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River on mesa tops and ridge lines, availability of raw materials is
assumed to be constant.
Method.

The total number of flaked stone items from AZ K:13:13 was

16; AZ K:13:19 yielded 218.

Excluding the material from the roadside

borrow pit at AZ Q:l:58, 1,570 flakes were collected.

The entire

collection from AZ K:13:13 and AZ K:13:19 was analyzed.

Analysis of

every lithic from AZ Q:l:58 would have taken an inordinate amount of
time in relation to the amount of information to be gained. Therefore,
a sample strategy was employed.

Because the site had been disturbed by

previous road construction, only the artifacts from test units were
considered in the sample design. Of the nine random and seven nonrandom
2 m by 1 m units dug, two from the midden and two from the area outside
the midden were chosen for analysis, for a sample fraction of
25 percent. Artifacts from those proveniences totaled 369.
Five variables were recorded:

raw material, artifact class, size

range for each provenience, tool class and platform type.

Artifact and

tool classes and size were used as indicators of reduction stage.
Platform type was a rough indicator of reduction technique.

As

discussed above, information about the type of raw material was
considered a constant when determining reduction stage and technique.
These variables have been chosen as the minimum number needed to
describe the collections and to address the current research objectives.
By no means is this study considered exhaustive.

Terms and Data.
Raw Material.
artifact (Table 6).

The type of raw material was recorded for every

Only four materials were present:

cobble chert, chalcedony and quartzite.

petrified wood,

Some of the chalcedony pieces

may be petrified wood; however, when no cortex, striations or wood cell
structure could be detected, this general class was used.

Likewise,

some of the quartzite probably was from cobbles, but since the grain of
the quartzite was much coarser than that of the chert, this category was
kept separate.
As expected, the majority of the material, between 62 and
90 percent, was petrified wood.

The assemblages from AZ K:13:19 and
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Table 6
RAW MATERIAL TYPE FREQUENCIES AND PROPORTIONS

SITE
RAW MATERIAL
Petrified Wood

AZ K:13:13

AZ K: 13:19

AZ Q:l:58

10

62X

197

90X

311

85X

6

38X

15

7X

53

14X

Chalcedony

2

IX

2

T»

Quartzlte

4

2X

3

IX

218

lOOX

369

lOOX

Cobble Chert

TOTAL

16

1O0X

T* = Trace; <1X

AZ Q:l:58 are similar.

However, during analysis a distinct difference

was noted in the colors of the wood on each site. Most of the wood from
the northernmost site, AZ K:13:19, is beige, dark gray, brown and black;
that from AZ Q:l:58 is mostly white, red, yellow and purple.

The

bright, rainbow-colored wood outcrops primarily in the southern part of
the park, closer to AZ Q:l:58.

Preliminary reconnaissance of the

Painted Desert below AZ K:13:19 located only the darker woods.

Black

petrified wood also was noted in small quantities in other parts of the
park, so this difference may need to be statistically tested.

For this

project, however, the dichotomy may well indicate the use of differing
wood sources.
The assemblage from AZ K:13:13 is markedly different from the other
two.

While the much smaller proportion of petrified wood may be the

result of a very small sample, one also must consider site location as
an alternative determinant.

AZ K:13:13 is a very small site, which

probably also had a limited occupation span and limited functions.
Thus, a smaller variety of materials may have been used.

This site is

about midway between the closest outcrops of petrified wood and farther
from sources than either of the other two sites.

This may explain the

relatively high use of cobble chert, available in many of the recent
alluvial deposits in the park.

The tan, red, yellow and brown

fossiliferous cobbles, usually 1 to 5 cm in diameter, 3ure derived from
the Sonsela sandstone bed, which divides the upper and lower parts of
the Petrified Forest member of the Chinle Formation.
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The sandstone is

conglomeratic

in most areas and

contains

fossils of Permian

invertebrates, such as crinoid stems and brachiopods, which are similar
to those present in these collections.
Other than the higher percentage of cobble cherts at AZ K:13:13,
the analysis revealed few differences from site to site. The uniformity
of the raw material in the collections is important, as discussed under
theoretical considerations above.

The availability and workability of

the chert and the petrified wood, both siliceous materials found in
quantities throughout the park, are assumed to be roughly equal. Thus,
the conclusions to be drawn about reduction stage and technique should
be

little

influenced by variability in raw material type and

availability.

Artifact Class.
artifact classes.

Each piece was assigned to one of seven

Definitions for lithic terms are so variable in the

literature that those used in 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: artifacts with one or more negative flake scars that do
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 artifacts also
could be recorded as tools (see Tool Class below).
(2) Complete uhretouched Flakes:

specimens that were detached

from another piece of raw material and that show all aspects
of flake morphology, including striking platform, interior and
exterior surfaces, and lateral and distal edges. These flakes
show no retouch, but may have been utilized.
(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 that were detached from

another piece of stone and that show interior and exterior
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surfaces, but lack a striking platform.

These most often are

the distal ends of flakes.
(5) Chunks:

angular pieces of stone that had been detached from

another piece, but that show no flake morphology.

These

probably resulted from the shattering of cores and striking
platforms.
(6) Retouched Pieces:

flakes detached from a core and that 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. A separate class was made for pieces with rounding
of edges and very regular microflaking, where the flaking was
less than 3 mm long.

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.
(7) Cobble Hammerstones:

cobbles that show battering and

crushing, but lack negative flake scars.
recorded from AZ Q:l:58.

One of these was

The red and gray chert cobble,

7.0 by 6.0 by 3.0 cm, was battered on all edges.
A comparison of the relative and absolute frequencies of artifact
classes for the three sites produced the same pattern seen in the
material type:

AZ Q:l:58 and AZ K:13:19 are more similar to each other

than to AZ K:13:13 (Table 7).

The differences in the latter two lie in

Table 7
ARTIFACT CLASS FREQUENCIES AND PROPORTIONS
SITE
ARTIFACT CLASS

AZ K:13:13
(lOOX Analysis)

AZ K:13:19
(100X Analysis)

AZ Q:l:58
(24X Analysis)

Core

2

12X

6

3X

9

2X

Unretouched Flakes

6

39X

76

35X

132

36X

Proximal Flake Fragment

2

12X

23

10X

27

8X

Other Flake Fragment

1

6X

22

10X

56

15X

Chunk

4

25X

88

41X

129

35X

Retouched Piece

1

ex

3

IX

15

4X

1

T*

369

lOOX

Cobble Hammerstone
TOTAL

16

100X

218

100X

~
T* = Trace; <1X
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the numbers of retouched pieces.

AZ Q:l:58 has 4 percent (versus

1 percent from AZ K:13:19) retouched pieces, that is, tools. This might
be expected of the largest site, one which may have been an agricultural
site occupied for a longer time span and where a variety of activities
would have been conducted.

On the other hand, AZ K:13:19 had the

largest percentage (41 percent) of chunks.
Returning for a moment to the methodological 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.
Compared to AZ Q:l:58, AZ K:13:19 does have more cores (3 percent),
approximately the same proportion of whole flakes (35 percent) and the
largest proportion of chunks (41 percent).

Conversely, AZ Q:l:58 has

more retouched pieces and flake fragments. This would indicate that the
assemblage from AZ K:13:19

is the more likely product of primary

reduction and that from AZ Q:l:58 the product of secondary reduction.
These differences are relative, however, and may not be statistically
significant.
The small collection from AZ K:13:13 has the largest proportion of
cores (12 percent) and unretouched flakes (39 percent), with relatively
fewer chunks (25 percent).
reduction at the site.

In general, this seems indicative of primary

The low proportion of chunks may be due to the

greater use of cobble chert; unaltered cobble cores are reduced using
the bipolar technique, producing several varieties of cores, flakes and
shatter (Binford and Quimby 1963; Hayden 1980).
cobbles were noted.
highest, too.

Few pieces of shattered

The proportion of retouched pieces (6 percent) is

This represents only one item, a denticulate made on a

whole flake, so this probably is not significant.

Again, the small size

of this sample makes these conclusions tentative.

Tool Class.

This variable was used to further describe the

small number of retouched pieces found on each site. The scheme used in
the past study (Jones 1983) was the basis of the present analysis.
additional class for "Fine Flake Tools" also is defined.
definitions and data descriptions are given below.
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An

Brief

(1) Projectile Points:

small triangular, ovate, or lance-shaped

bifaces, usually stemmed or notched to facilitate hafting.
None was recovered during the testing.
(2) Small Bifaces:
greater

than

retouched pieces with bifacial retouch along
50 percent

modification for hafting.
(3) Drills:

of

their edges and with no

None was recovered.

small pressure-flaked bifaces, similar to projectile

points, except that they have narrow, parallel lateral edges
at the distal end, flaring to a relatively broader base. None
was recovered.
(4) Gravers:

pieces altered by removing flakes from one face to

produce a single projection.

Two specimens, both of red

cobble chert, were recovered from AZ Q: 1:58.

One, 3.59 cm

long, was made on a whole flake with crushed platform; four
small flakes were removed from the interior face to produce a
sharp projection.

The second, a fragment 2.11 cm long, was

produced by removing five small flakes on the exterior
surface; the resulting projection exhibited crushing along one
side.
(5) Scrapers;

pieces modified by the removal of flakes from one

face to produce a relatively high angle working edge; the
opposite face is nearly flat and usually is not modified.

The

single scraper from AZ K:13:19 measured 4.72 cm long, and had
a straight worked edge, 2.13 cm long, on one end of a chunk.
Six scrapers were analyzed from the AZ Q:l:58 sample; they
included four end scrapers between 1.93 and 3.99 cm long, and
two multiside (more than one worked edge) scrapers, 3.08 and
4.37 cm long, all made from petrified wood.
(6) Denticulates:
along

at

pieces that have three or more small notches

least one edge.

projections, or teeth.
one from AZ Q: 1:58.

This produces a series of

One was recovered from AZ K:13:13 and
The specimen from the former had three

notches along the lateral margin of a petrified wood flake and
was 4.13 cm long.

That from the latter, a flake fragment
54

3.53 cm long, had three large flakes removed from an edge,
with smaller flakes and crushing on the edge.
(7) Notches;

pieces with one or more flakes removed to produce a

concavity in one edge. None was recovered.
(8) Fine Flake Tools:

like scrapers and bifaces, which exhibit

regular and heavy flaking and crushing along one or more edge,
but with no flake scars greater than 3 mm.

In earlier

analysis, fine flake tools would probably have been classified
as utilized flakes.

These were subdivided into two classes,

based on whether the tool was unifacial or bifacial.

One of

the latter, 3.87 cm long, a bipolar cortex flake (Hayden 1980)
or "hand wedge" (Flenniken 1979), was produced at AZ Q:l:58
from a tan cobble flake.

Two unifacial pieces, one a cobble

fragment 2.04 cm long, and one of petrified wood, measuring
3.78 cm long, also were recovered from the site.

One

unifacial fine flake tool, made of petrified wood and
measuring 1.22 cm long, was recovered from AZ K:13:19.
(9) Heavy Bifaces:

bifaces greater than 5 cm long, with flakes

removed from one end, leaving the remaining cortex intact.
None of these "chopping tools" was collected.
(10) Heavy Uhifaces:

pieces similar to heavy bifaces, but having

flakes removed from only one face to produce a tool commonly
known as a "chopper."

Two (dToppers of red and gray petrified

wood, 5.76 and 5.19 cm long, were recovered from AZ Q:l:58.
(11) Battered Cores: pieces that, along with battered cobbles, are
recognized solely on the basis of use-wear.

Probably used as

hammerstones, these show one or more battered and crushed
edges.

Two petrified wood cores, only a few of those

collected from AZ Q:l:58, were analyzed.

These were 4.66 and

5.10 cm long and were battered on all edges.
(12) Battered Cobbles: naramerstones made from cobbles that show no
other flake removal. One was recovered from AZ Q:l:58.
Few tools were found on either of the two smaller sites (Table 8 ) .
The denticulate from AZ K:13:13 was screened from the fill of the hearth
55

Table 8
TOOL CLASS FREQUENCIES AM) PROPORTIONS
SITE
TOOL CLASS

AZ K:13:13

AZ K:13:19

Graver

AZ Q:l:58
2/12*

Scraper

1/33*

Denticulate

1 / 100*

6 / 3 8 *
1 /

7*

F i n e Flake T o o l s :
Urn f a c e

2/67*

Biface

2/12*
1 /

7*

Heavy U n i f a c e

2/12*

B a t t e r e d Core

2 / 1 2 *

TOTAL
TOOLS
TOTAL FLAKES

1 / 100*

3 / 100*

16 / 100*

1

3

16

16 /

6*

218 /

1*

369 /

4*

(Fea. 1). Only three unifacial pieces were collected at AZ K:13:19. AZ
Q:l:58 yielded the widest variety of tools, which is predictable in a
larger assemblage from a habitation site.

However, unifacial tools

still comprised the majority (50 percent) of the tool assemblage.

The

higher frequency of retouched pieces indicates a concentration on
secondary reduction, supporting the data from the artifact class
analysis.

The large number of battered core/hammerstones fcund on this

site—and only on this s i t e — i s inconsistent with the hypothesis;
however, they represent only a small percentage of the tools.

Again,

this may be the result of a wider range of activities at the habitation
site.

Size.

Measuring the dimensions of each piece of flaked stone

is very time-consuming.

For this study, a relative idea of size was

gained using a series of ordinal classes.

The classes are indicated on

a diagram of a set of arbitrarily numbered nested boxes drawn on metric
graph paper

(Huckell

1984:94, Fig. 5.2). The smallest size class

(Class 1) is 5 mm by 5 mm; Class 2 is 10 mm2; Class 3 is 15 mm 2 and so
on up to Class 15, which is 75 mm2.

A piece is measured by placing it
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in the lower left corner of the diagram with the ventral or dorsal
surface down.
class.

The smallest square that would contain it is the recorded

Because the artifacts are almost never square, the process is

somewhat subjective, but the method does give an idea of flake size.
For this study, the largest and smallest piece in each provenience
was measured in order to provide a range of sizes.

For AZ K:13:13,

sizes ranged from Class 2 to Class 7, with the median size equal to
Class 4.

For AZ K:13:19, sizes ranged from Class 1 to Class 10, but

most pieces were between Class 2 and Class 7, again with a median of
Class 4.

AZ Q:l:58 exhibited the broadest size range, from Class 1 to

Class 15, but most pieces again fell between Class 2 and Class 7 with a
median of Class 4.

The lower variability in the AZ K:13:13 assemblage

may be due to the small sample size, but the higher proportion of small
cobble cherts in the assemblage probably also influenced the size of the
final products.

Other than that, the three assemblages seem to be

relatively uniform in size.

However, these data are not sufficiently

fine-grained to support or refute the hypothesis that particular sites
evidence either primary or secondary reduction.

Obviously, a better

indication of size could have been obtained by measuring more of the
pieces.

Platform Type.

The size and form of the striking platform on

a flake is useful in further differentiating primary from secondary
reductions.

Hard-hammer percussion most often is used during primary

reduction and the rough shaping of tools in secondary reduction.

When

used on unaltered material, it initially produces cortical platforms.
Cortical platforms have any amount of cortex present.

During later

stages of core reduction, plain, noncortical platforms are produced.
Plain platforms have a single surface with no cortex and no flake scars
intersecting the edges of the platform.
crushed by the force.

Often the platform may be

Soft-hammer percussion is used more often during

secondary reduction, and its by-products are distinguished by thinner
and faceted platforms.

Faceted platforms usually are noncortical, but

show the intersection of one or more flake scars on the platform margin.
For whole flakes, platform type was recorded (Table 9).

To

increase the sample for the AZ K:13:13 collection, the platform types
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Table 9
PLATFORM TYPE

SITE
PLATFORM TYPE

AZ K:13:1S

AZ K:13:19«

AZ Q:l:68*

Cortical

1

12*

41

54*

38 29*

Plain (Ncncortlcal)

4

44*

24

32*

62 47*

Faceted

9

Crushed

7*

4

44X

11

14*

23 17*

9

100*

76

100*

132 ICO*

"
TOTAL

• Vtoole Flakes Only

for proximal flake fragments and retouched pieces made frcm whole flakes
also were recorded.

All three sites had a high proportion of plain

platforms (32 to 47 percent).
crushed

AZ K:13:13 had a very large proportion of

(44 percent) platforms; AZ K:13:19 had a high proportion of

cortical platforms

(54 percent).

primary reduction at those sites.
faceted platforms (7 percent).

Both signify a preponderance of

AZ Q:l:58 was the only site with any
While this may be the result of the

larger sample size, the site with the highest proportion of retouched
pieces (produced during secondary reduction) would be expected to yield
flakes with faceted platforms.

Thus, these data uphold the previous

findings.
In summary, AZ K:13:13, the smallest site with the smallest
collection, showed less variety in raw material and tool type.

Raw

material was about evenly divided between cobble chert and petrified
wood, and only one tool, a denticulate, was found in the 100 percent
collection.

The two larger sites also had small percentages of

chalcedony and quartzite.

While larger collections would be more likely

to represent fully the entire range of variability, this difference must
also be attributed to the apparently limited site occupation and
function of the small site.
overnight camp.

The site perhaps was used only for an

In terms of size, artifact class, tool and platform

types, AZ K:13:19 and AZ K:13:13 were more similar.

Both had large

proportions of cores, unretouched flakes and chunks, indicating that
primary or core reduction was relatively more important at these sites.
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The lack of flakes with faceted platforms at those sites also supports
that thesis.

AZ Q:l:58 had the highest proportion of flake fragments

(both proximal and other) and a large number and variety of retouched
pieces, both bifacial and unifacial.

This suggests that secondary

reduction also was important at the largest site, which was, indeed, a
multiuse habitation site.

Ground Stone
Included in the ground stone category are metate fragments, manos,
grinding slabs, shaped slabs, and polishing pebbles.
was collected from AZ K:13:13.
and 28 at AZ Q:l:58.

No ground stone

There were four pieces from AZ K:13:19

Because the ground stone sample is so small,

statistical analysis would be meaningless.

Therefore, this analysis is

directed toward description of the variability, particularly in
morphology and use wear, found in the assentolage.

The small numbers of

artifacts precluded the creation of a specific classification scheme.
Rather, the use of a classification that has stood the test of time is
more helpful.

To this end, the terminology used by Woodbury (1954) was

adopted.
The ground stone at AZ K:13:19 consisted of three grinding slab
fragments and one shaped slab fragment.

All were made from a

fine-grained purple gray sandstone slabs, 1 to 2 cm thick.
these, found near the datum, were burned.

Three of

The edges of two of the

grinding slabs and the shaped slab were chipped to shape.

All the

grinding slabs were ground unifacially, usually visible in the smoothing
down of natural ripples in the sandstone.

These are distinguished from

metates by the irregular shape and tMnness of the slab, with one or
both faces ground by use rather than by intentional shaping (wccdbury
1954:113).

One slab had peck marks in an area measuring 11.6 by 7.9 cm;

the grinding also was visible in that area.

This was found on the

surface an the northeastern periphery of the site.

Little can be said

about the use of these pieces; perhaps a small slab lined hearth on the
site was deflated down to original grade.
The 28 pieces of ground stone at AZ Q:l:58 included 8 mano
fragments, 7 each of grinding slabs and shaped slab fragments,
4 polishing pebbles and 2 metate fragments.
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Except for the polishing

pebbles, all pieces were fragmentary.

A mano is a tabular piece of

stone used for reciprocal grinding by rubbing back and forth on a metate
(Woodbury 1954:66).

All the manos were unifacial, but two of these,

made of medium-grained and of fine-grained gray sandstone, were faceted,
that is, with two adjoining grinding surfaces.

One mano was made of

coarse white sandstone, and the remaining three were of medium-grained
purple-gray sandstone.

One was burned.

A metate is a stone slab an which food is ground using a smaller
piece of stone; "the grinding motion is reciprocal and not rotary or in
varying directions" (Woodbury 1954:50).

Uhtroughed metates, those with

a flat grinding surface, are flat metates (Woodbury 1954:50).

Two small

fragments of these, made of fine-grained tan sandstone and of coarse
purple gray sandstone, were recovered.
Three of the seven grinding slabs were made of fine-grained tan
sandstone and four of a fine-grained micaceous tan-to-gray sandstone.
Four had shaped edges, and one was burned.

The ground surface of one

had red stains, possibly the remains of paint pigment ground on the
stone

(Woodbury 1954:113).

The edges of each slab were chipped to

shape, and two also had rounded, ground edges. One was burned. All but
one were made of fine-grained purple gray or purple-tan sandstone.

The

last was of the fine-grained, micaceous tan sandstone.
Woodbury

(1954:96-97) describes polishing pebbles as small,

water-worn pebbles that exhibit striations or polishing, and occasional
artificially worn flat surfaces or facets.

These are ubiquitous

throughout the Southwest and may have been used for polishing pottery,
grinding pigments, smoothing and polishing cooking slabs or for symbolic
purposes

(Woodbury 1954:97).

The four polishing pebbles, 3.49 to

4.80 cm in diameter, showed no faceting and few striations.

These may

have been naturally deposited in the alluvium of the site.
Of

the

28

pieces

of

ground

stone

found

at AZ Q:l:58,

14 (50 percent) came from the midden, as defined by testing.

Because

all pieces were fragmentary and very small, this is not surprising.
others came from surface proveniences.

Ten

Of those, 8 (80 percent) came

from the roadside borrow ditch, reinforcing our perception that most of
the midden was destroyed by earlier road cxjnstructian.
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Summary
Only one piece of ground stone was recovered from the site
previously studied along the Mainline Road (Jones 1983:29-30).

The

small grinding slab from the Basketmaker Ill/Pueblo I component of AZ
Q:l:42 was similar to the many fragments found at AZ Q:l:58, a site
inhabited several centuries later.

A comparison of the flaked stone

analysis from the two projects is more informative.
The raw materials used at AZ Q:l:58 were found in approximately the
same proportions as at AZ Q:l:42; that is, about 85 percent petrified
wood and 14 percent cobble chert.

However, AZ K:13:13 had over

20 percent more cobble chert, probably owing to the small size of both
the sample and the site, as well as the greater distances from petrified
wood sources.

AZ K:13:19 had the largest proportion of the wood,

although it was no closer to a wood source than was AZ Q:l:42.
Evidently, the poorer flaking qualities and the abundance of flaws
of the Painted Desert petrified wood resulted in a high rate of
breakage; AZ K:13:19 had the highest proportion (41 percent) of chunks.
AZ Q:l:42 follows closely in that artifact class, and also is very close
to a quarry, about 400 m from Jasper Forest quarry.
At AZ Q:l:42, loci A and B were characterized by emphases on
secondary reduction.

The proportions of retouched pieces are 3 to

4 percent, and of total flake fragments 19 to 24 percent.

The

percentages of retouched pieces and total flake fragments at AZ Q:l:58
are approximately the same, 4 percent and 23 percent, respectively.
Loci C and D at AZ Q:l:42 were characterized by emphases on primary
reduction.

The proportions of cores ranged from 17 to 24 percent, much

higher than of any of the three sites in this study, probably owing to
the close proximity to Jasper Forest quarry.

Indeed, all four

components of AZ Q:l:42 have at least 7 percent cores, a higher
proportion than all but AZ K:13:13.

Yet the proportions of unretouched

flakes, another major by-product of primary reduction, are highest on
all three of the northern sites. While it is difficult to compare these
multivariate results by inspection, what seems most obvious is that the
sites closest to quarries have very high proportions of chunks,
particularly those that use Painted Desert petrified wood.

Many more

cores are found where the bipolar technique was used on small cobbles.
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Primary reduction was most important at AZ K:13:13, as well as at loci C
and D; secondary reduction was important at AZ Q:l:58 and at loci A and
B.

The evidence from AZ K:13:19 seems less clear-cut.

This may be an

assemblage more intermediate between those produced by either primary or
secondary reduction; that is, the assemblage is composed of the products
of both techniques.

Based on a number of lines of evidence, the former

site and loci were postulated as limited activity sites, while the
latter were postulated as multifunctional habitation sites.
Comparison with other flaked stone assemblages from sites in the
region is difficult.

The short descriptions from sites recorded earlier

in the park are based on small, unsystematic collections.

Lithic data

available in published form from Carter Ranch (Longacre 1970; Rinaldo
and Bluhm 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 was found during this testing project.

Other

formal tools show much variety, but most are shaped by hard-hammer
percussion, with primary retouch by soft-hammer percussion, and minimal
secondary retouch by pressure flaking.

Debitage, on which this study

has focused, is rarely described.
The study of flaked stone from the TEP St. Johns Project upon which
this study was based, is useful for comparison.

Rozen (1981) had

23 activity areas from 14 sites, enough to statistically cluster into
four groups based on artifact class frequencies.

All but one of Rozen's

groups represents mainly primary reduction activities, and only one of
those surpasses the high proportion of cores at AZ K:13:13; only four
surpass the core frequency at AZ K:13:19.

The frequencies of artifact

classes at AZ K:13:13 approximate those of Group IA (highest frequencies
of cores and complete flakes and lowest of flake fragments [1981:179]).
Rozen describes the group as by-products of unintensive reduction of
chert cobbles by bard-hammer percussion (1981:209).
what these new data indicated for AZ K:13:13.

This is exactly

Of any assemblage yet

analyzed at Petrified Forest, that of AZ Q:l:58 most closely resembles
the artifact proportions for Group II, characterized by-products
resulting from systematic biface reduction (1981:209).
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However, this

probably is not statistically significant; the site would still seem
more closely related to primary and intermediate assemblages.

No

edge-grinding of platforms and no formal bifacial tools were recovered.
The abundance of raw material in Petrified Forest likely makes
nonintensive

primary

reduction very prevalent, increasing

proportions of cores, chunks and unretouched

the

flakes relative to

proportions found in assemblages further from material sources.
However, the differences in artifact class, tool class and platform type
shown in this type of analysis still can pinpoint differences within
assemblages from the park.

As more data of this type become available,

simple inspection of descriptive statistics will become more difficult;
the use

of multivariate statistical analysis then will become

imperative.
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Chapter 7
CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS

This project was conducted to mitigate the adverse impacts of Phase
III of Mainline Road reconstruction at Petrified Forest National Park.
Only three sites located along the stretch of road north of the Puerco
River railroad trestle will be directly affected by construction.

The

archeological work was designed to preserve the data from the sites
through mapping, testing and surface collection.
AZ K:13:13 and AZ Q:l:58 represent two different types of sites
occupied sometime in the 50 year period between A.D. 1075 and A.D. 1125.
The former had a shallow, rock-lined hearth and few artifacts.

The

feature was disturbed by animal burrows and by previous construction;
discovery of additional features is improbable.

Small site size and

lack of artifact variability indicate it probably was a campsite
occupied for only a short time.

The site was located farthest of the

three from any petrified wood source; this was reflected in the high
proportion of cobble flakes and cores, which were reduced using the
bipolar technique during unintensive primary or core reduction.

No

correlation of tool type with raw material type was discerned, but this
is an intriguing line of thought to pursue, given the much greater
abundance of petrified wood.
AZ Q:l:58 was a much larger site and probably had a small masonry
structure before construction of the road in the 1930s.

Only the

fragment of a shallow midden remained, from which an intact flexed
burial of a subadult female was recovered.

Several sherds of a large

Woodruff Smudged bowl, traded from the southeast, were placed beneath
the cranium.

The site overlooks the confluence of Dead Wash and the

Puerco River.

Presumably, this was a small farming site, occupied by a

nuclear or extended family.

whether the occupation was seasonal or

permanent is not discernible from the remains.

However, the variety of

flaked stone tools, the worked sherds and the ceramic assemblage
indicate that a much broader range of activities occurred at the site.
The large number of test units placed in the midden failed to locate
further burials or features; however, should one be exposed during
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construction, work should be diverted until a qualified archeologist can
remove it.
The northernmost site, AZ K:13:19, was occupied sometime between
A.D. 1175 and A.D. 1250. Test excavations near rubble and in areas with
the highest artifact densities revealed no subsurface remains.

Given

the apparent deflation, other subsurface remains are unlikely.

In

general, the petrified wood in the assemblage, probably from the Painted
Desert, is black, gray and brown, not rainbow-colored, and of much
poorer

flaking qualities

than wood

from the southern outcrops.

Proximity of the source must have been important in the choice of raw
material in this case.

Certainly, the site was not a base camp used

primarily to process petrified wood from the Painted Desert.
Ceramic analysis yielded information on dating and site function.
The almost bewildering variety of wares did not contribute to answering
questions of cultural affinity, although technological characteristics
of the majority of pottery pointed to a strong Anasazi connection, with
trade relations to the south and southeast.

Sourcing studies of the

clays in raw and sherd form are recommended to answer those questions.
Flaked stone analysis continued studies begun during a previous
phase of mitigation along the road.

The methods, first used by Rozen

(1981), are quick and easy, and can produce both qualitative and
quantitative data.

Qualitative comparisons between these three sites

and the earlier Basketmaker III site (Jones 1983) helped delineate
different site types; yet the assemblages were remarkably consistent
from one time period to the next, probably as a result of the readily
available and abundant cobble and petrified wood raw materials.

In

order to increase the sample of assemblages that can be analyzed by this
method, a sample design to recover flaked stone during survey should be
devised.

The knowledge gained is important in understanding prehistoric

behavior in an area so famous for its lithic material.
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PART 2
Site 236

Chapter 8
THE HISTORY OF SITE 236

Prior to adding Site 236 to Petrified Forest National Park, surface
reconnaissance was conducted to supplement previous site documentation
and to determine the research and interpretive potential of the site.
Martyn Tagg, Suzanne Crawford and I were dispatched from the Western
Archeological and Conservation Center to direct a group of volunteers in
the work.

Bad<ground material below includes the history of research at

the site and the field methods used for this project.
During the first archeological survey of the park in 1933, most of
the 109 sites recorded were located along the escarpments overlooking
the badlands "with water courses represented by nothing but dry sandy
washes" (Mera 1934:23).

This is precisely the topographic location of

Site 236 (AZ K: 13:41[ASM]), a site with a number of rubble mounds and a
Great Kiva adjacent to the east boundary of the park.

H. P. Mera stated

that he included areas adjacent to the park in his survey, but he missed
this one.

Not until 1939 did Erik K. Reed, a career archeologist with

the National Park Service, and Howard Stagner, a park naturalist at
Petrified Forest in the 1930s, locate the site.

Petrified Forest Site

No. 236 was assigned when Reed and a park ranger, Bennet T. Gale, made
the first record on August 13, 1940. A scant three lines of description
note a small sandstone pueblo, "60' or 75' each way," and a "Stone
circle approx 45' diam," in good condition and located "on rim of
point."

No sketch map was made.

The record was submitted to the Museum

of Northern Arizona and assigned the site number NA4936.

No specific

mention is made in either of Reed's (1940, 1980) reports on the work he
did at the park.
Site 236 became known to the park staff as the Amphitheater Site
(Stewart 1975).

However, because it is surrounded on three sides by

badlands scarps about 15 m high and because there is no access from the
park it is rarely visited, except by park patrols, and has remained
relatively pristine.

The major impact on the site has been grazing.

In

recent years the area was subdivided into 40-acre parcels and sold to a
retired couple, but was never developed.
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In 1975 Stewart (1975) recorded, mapped and photographed the site
and made a small surface collection of ceramics for dating.

She

(1980:101-103) described the site features in some detail and compared
it to similar sites in the region.

Her original map (dated 3/76) is in

the archives at the Western Archeological and Conservation Center.

The

other records and the collection could not be located and presumably
were lost, because the site was recorded again on March 26, 1981, by
Mark Baumler.

This record was submitted to the Arizona State Museum and

assigned the number AZ K:13:41 (ASM).
Owing to the rarity of such sites and to its pristine condition,
Stewart (1980:138) recommended that Site 236 be purchased by the park.
In 1985, the land was donated to The Archeological Conservancy by
generous private owners.

The Conservancy staff is in the process of

completing documentation for submission to the Keeper of the National
Register.

Stewart's reccmmendation was realized in 1986, when the

bcnindary change for the addition of the 40-acre parcel was approved by
Congress and signed into law by President Reagan.

In honor of the

donors, the site was named McCreery Pueblo.
This project was conceived to collect data to be used primarily by
park managers in preserving and protecting the site and by park
interpreters in their talks and exhibits for visitors.

The data were

collected in 2.5 days (20 person-days) at the end of June 1985.

The

WACC crew spent one-half day setting up mapping datums and mapping in
the features so that a collection strategy could be devised before the
volunteers arrived.

Except on or near the features, few artifacts were

visible on the surface; therefore the entire site, 70 m (N-S) by 80 m
(E-W), was collected (see Fig. 12).

Six members of the American Rock

Art Research Association (ARARA) helped lay out a 10 m-by-10 m grid over
the site.

Within each of the 48 10-m squares, collections were made in

5 m-by-5 m units.
bagging.

Artifacts were separated by material prior to

The site was mapped in 50-cm topographic contours; 10 features

and ground stone were point provenienced.
From our point of view, it was important to accurately record the
condition of the site, to describe the features and site environment in
detail, and to determine, if possible, what the ages and functions of
the various features were.

These results follow in subsequent chapters.
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Site 236 was occupied around the same time as two of the smaller sites
described in Part I of this report.

The archeology of the large site

adds another dimension to the picture of prehistoric life in Petrified
Forest around A.D. 1100.

69

70

Chapter 9
SITE ENVIRONMENT AND DESCRIPTION

Site 236 is located on the southeast-facing edge of a mesa about
15 m high.

The relatively flat grassy area, at approximately 5,460 feet

(1,664 m) in elevation, overlooks multicolored and banded badlands,
which drain into one of the larger tributaries in the park.

The

vegetation is transitional Desert-Grassland (Lowe 1964:40-43), including
Indian rice grass

(Oryzopsis hymenoides) , grama

(Bouteloua sp.),

needlegrass

(Stipa sp.) and brome (Bromus sp.).

Other species are

rabbitbrush

(Chrysothamnus nauseosus), four-wing saltbush (Atriplex

canescens), shadscale (Atriplex confertifolia), globemallow (Sphaeralcea
sp.) and a few prickly pear (Opuntia sp.).
Mthough the drainage, about 1.1 km away, is lined with cottonwoods
(Populus fremontii), tamarisks (Tamarix pentandra) and other riparian
vegetation, it is dry most of the year.

All streams in the park are

intermittent, flowing only after heavy rains.
flowing.

No springs presently are

The source of water for domestic uses during the time Site 236

was occupied is uncertain.
The mesa upon which the site is located is camposed of the
Petrified Forest member of the Chinle Formation.

The rock unit is

composed of reddish-brown mudstone and siltstone deposited during
Triassic times, about 200 million years ago.
barren badlands.

This erodes into steep,

At the site, a harder sandstone forms the more

weather-resistent caprock of the mesa.

However resistant the sandstone

seems in comparison to the clays, it made poor building material; most
of the masonry blocks are friable and crumbly.

One small log of beige

petrified wood, unsuitable for flaked tool manufacture, is weathering
out of the surface; raw material for flaked stone must have been
obtained from the badlands elsewhere.

The soil is silty sand, and some

areas between the bunch grasses are deflated.
While Site 236 is not a large site, measuring only 70 m by 80 m, it
includes two substantial structures and 10 additional features (Fig.
11).

All architectural features were constructed of crumbly, light

brown, fine-grained sandstone probably obtained from the cliff at the
edge of the mesa; some of the slabs were shaped by chipping.
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The

Figure 11. Contour map of Site 236„
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quality of preservation

is difficult

to ascertain from surface

examination; chunks of burned daub on Feature 5 and burned bone
fragments in three of the collection units may signify good subsurface
preservation.
Structure 1 is a large circular depression, about 18 m in diameter
by 75 cm deep, with a well-defined exterior wall of upright sandstone
slabs.

A 3.8-m wide break in the wall on the southeast, one side of

which is lined with a large upright slab, indicates an entry.

This

probably is a Great Kiva, as indicated by Stewart (1975) in her original
description.

Why she later changed her functional assessment to dance

court (Stewart 1980:102-103) will be discussed in greater detail in the
final chapter.
Structure 2 is a U-shaped room block, 18 m by 14 m, with at least
five rooms.

The structure opens to the southeast.

The room on the end

of the south wing is circular, probably a kiva, about 7 m in diameter.
No evidence of a second kiva at the end of the north wing (Stewart
1980:Fig. 9) was noted on this project.

Instead, the wing is about 8 m

long and may be a simple wing wall; however, there is a substantial
amount of rubble, and a row of small storage rooms, about 80 cm to 1 m
wide, is expected.

The relief of the structure is more than 1.6 m, with

the highest section in the northwest corner.

One or two of the rooms of

the south wing could have had two stories.
Feature 1 is the midden, 13 m by 15 m minimum, which lies about 8 m
southeast of the room block.

The low mound, about 25 to 50 cm high, has

a small L-shaped depression, 2 m by 2 m, in the south side, which may be
the remains of a pothole or animal burrow, the only one visible an the
site.

Features 2 through 6 are small rubble mounds, probably the

remains of coursed masonry and jacal rooms; the rubble seems too little
to indicate habitation rooms with masonry walls of full height.

Feature

2 is 7 m by 6 m; Feature 3 is 7.5 m by 7 m; Feature 4 is 3.5 m by 2.5 m;
Feature 5 is 9 m by 5 m; and Feature 6 is 4 m by 3.5 m.

The slabs and

artifacts on Feature 5 were burned, and chunks of burned daub with small
stick impressions also were visible on the surface.
to eight rock slabs in a cluster, 2.4 m by 1 m.

Feature 7 is five

Feature 8 is a rubble

mound, about 4 m by 2.5 m, with an L-shaped wall outline visible.
Feature 9 is an artifact scatter, 10 m by 7 m, in a small shallow basin,
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87 m r^rth-northwest of the room block.

This scatter probably is the

result of sheetwash from the higher areas of the site.

Feature 10 is a

small pile of six slabs, 2 m by 1 m.
As noted by Stewart

(1980:103), most of the artifacts were

clustered around the individual features (Fig. 12).

The large midden

(Fea. 1) associated with Structure 2 had as many as 496 artifacts in a
5 m 2 sample unit.

Trash was densest to the southeast of each rubble

pile, a common pattern in Anasazi sites.

The exception, Feature 5, had

the densest trash of any feature (127 artifacts per 5 m 2 ) , except the
midden; this was located directly on the rubble.

This pattern probably

is the result of a catastrophic fire that destroyed the structure before
the contents could be removed.

In large part, the localization of

artifacts around individual features determined the sample strategy for
artifact analysis.

We hoped to pinpoint temporal and functional

differences between features.

The following chapter details the

results.
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Figure 12. Contour map showing artifact densities per 5 m by 5 m
collection unit, Site 236.
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Chapter 10
ARTIFACT ANALYSIS

A total of 326 bags of artifacts was collected from Site 236. All
of the ground stone, ornaments and worked sherds were analyzed.
remaining ceramics were sampled.

The

A major research goal for this project

was to establish a culture history for the site.

Thus, emphasis was

placed on the analysis of chronologically sensitive ceramics.

The

surface collections allowed us to confirm that artifacts clustered
around or on the numerous features (see Fig. 12).

Thus, relatively

large samples could be obtained by analyzing artifacts from only the
units immediately adjacent

to each feature.

Also, analysis by

provenience would help determine whether individual features were used
at different times.

Ceramic Analysis
Of the 166 bags of ceramics, 20 percent were analyzed.

This

produced a sample of 325 sherds, provenienced by feature, with which to
consider temporal and functional variation on the site.

Both plain

wares (163, or 50 percent) and decorated wares (154, or 47 percent) were
analyzed by the methods described in Part I.

Three percent of the

sherds were unidentified and could not be placed unequivocally in a ware
class.

The combined results from all features (Table 10) show the

assemblage to be dominated by gray ware sherds, specifically by the
Indented

Corrugated

form.

Apparently, brown ware also occurs

frequently; however, most of those sherds resemble gray ware sherds in
all aspects except for the pale brown or tan core and surface color.
This pottery was tempered with sherds, sand or crushed rock.
Corrugated was the general name given by Reed
sherd-tempered variety.
local production.

Holbrcok

(1980:196) to the

Reinhard (1979:61-64) attributes the sherds to

This probably is the case, as the plain ware occurs

throughout the park and is abundant in several time periods.

Only

27 sherds (8 percent) of the entire assemblage can be classified as
Mogollon Brown Ware; 9 of those were smudged.
The assemblage of decorated wares is dominated equally by Little
Ctolorado and Cibola white wares (Table 11). Most of those and of the
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Table 10
SITE 236
AZ K:13:41 (ASM)
CERAMIC ANALYSIS
(Surface Collections from Features)

JARS
Plain

BOWLS

Smidged

Plain

Smudged

OTHER

TOTAL

PLAIN WARE
GRAY HARE
Plain
Neck-Banded
Plain Corrugated
Indented Corrugated
Zoned Corrugated
Incised Plain Corrugated
TOTAL
BROWN HARE
Plain

IS
1
10
56

15

7
3

7
3

1
10
56

92

92/ 28*

1

13

Plain (Corrugated
Indented Corrugated
Zoned Corrugated

2
35

3

5

1

1

1
1
3

Unidentified

TUSAYAN GRAY HARE
Lino

23

2
37

1

Polished Obliterated
Corrugated

TOTAL

1

1

51

5

6

4

1
3
67/ 21*

1
2

Kana'a Neck-Banded

1
2
1

TOTAL

4

4/

Tusayan Corrugated

Subtotal (Plain Ware)
Percentage (Row)

1

147
90*

1
1*

78

5
3*

6
4*

4
2*

1*

[163/ 50*]
100*

Table 11
SITE 236
AZ K:13:41 (ASM)
CERAMIC ANALYSIS
(Collections from Features)

JARS
Plain

BOWLS

Sameeajg

Plain

Smudged

OTHER

TOTAL

DECORATED HARE
TOSAYAN WHITE HARE
Black Mesa Black-on-Hhite

1

1

Sosi Black-on-Hhite

3

2

Unidentified

5

3

1

9

8

6

1

15/

14

6

1

21

2

3

5

22

13

35

38

22

TOTAL
LITTLE COLORADO WHITE HARE
Holbrook

Walnut
unidentified
TOTAL
CIBOLA WHITE WARE DESIGN STYLE
Snowflake

1

3

Pueroo:Puerco

4

5*

61/ 19*

1

Puerco:Escavada

Reserve (Wingate)

5

1
3

1

5

2

2

6

1

7

32

10

2

44

47

13

2

62/ 19*

WHTTE MOUNTAIN RED WARE
Puerco Black-on Red

1

2

3

Unidentified

1

1

2

TOTAL

2

3

5/

OTHER RED/ORANGE/YELLOW WARES
Magellan Brown Ware
(Red-Slipped)

1

7

unidentified
TOTAL

Magellan Brown Hare
(Red/Brown)
TOTAL

2

10

1

1

1

8

2

Subtotal (Decorated)

96

52

2

4

Percentage (Row)

63*

39*

1*

2*

UNTDENTIFIED
Other White Ware

4

3

Other Brown Ware

1

Subtotal (Unidentified)

5

GRAND TOTAL (All Wares)
PERCENTAGE (Row)

248
76*

• Trace; <1*

79

1*

11/

3*

[154/ 47*]
100*

7
1
[

3

8/

3*]

1

60

8

8

325/100* |

T»

19*

2*

2*

100*

|

o t h e r wares probably were traded i n t o t h e a r e a .

As expected, a much

higher percentage of bowls (40 p e r c e n t , v e r s u s 7 percent for p l a i n ware)
was

present.

The

presence

of

large

quantities

of

Holbrook

Black-an-White, a s well a s of Sosi Black-on-White and Cibola white ware
sherds with Puerco:Puerco and r>xjoszhi s t y l e s , firmly d a t e s t h e s i t e t o
between A.D. 1075 and A.D. 1125, a time period t r a n s i t i o n a l between t h e
Pueblo I I and Pueblo I I I p e r i o d s (Fig. 13).

Figure 13
CERAMIC DATING
SITE 236 - AZ K:13:41

POTTERY TYPE

Sosi Black-on-White
Holbrook Black-an-White
Walnut Black-an-White
Puerco: Escavada
Puerco: Puerco
Reserve Black-cn-White
(Wir^ate Style)
Gallup Black-an-White
(Dogoszhi Style)
Puerco Black-on-Red

Date (Years A.D.)
(Dates from Breternitz 1966)

Prior

to tabulation,

individually.

tallies

were made for each

Features 9 and 10 had no sherds.

features were as follows:

feature

Sample sizes for other

Structure 1, 17; Structure 2, 30; Feature 1,

88; Feature 2, 20; Feature 3, 43; Feature 4, 1; Feature 5, 76; Feature
6, 24; Feature 7, 6; and Feature 8, 14.
sherds.

Feature 7 had no diagnostic

Of the assemblages from the remaining features, all but the one

from Feature 8 were daninated by Holbrook Black-cn-White.

Feature 8 had

the highest proportion (14 percent) of Tusayan white and Gray wares;
however, the dates for Sosi and Black Mesa Black-on -White sherds do not
differ significantly from Hblbrock Black-cn-white.

In summary, sample

sizes apparently were too small to allow the time of occupation to be
broken into smaller units, and a site chronology could not be defined.
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The analysis of the ceramic assemblage highlights possible
functional differences of the features.

It is assumed that bowls were

used for food preparation and for serving, and that jars were used for
storage and/or for cooking.
calculated.

The proportion of jars at each feature was

A high proportion of jars could indicate which features

were used for storage.

These ranged from 50 percent at Feature 7 to

84 percent at Feature 5.

Feature 7 probably is just a small pile of

rocks, and was never a structure.

Features 1 (67 percent) and

8 (71 percent), and the Great Kiva (70 percent), also yielded relatively
low proportions of jars.

Feature 1 is the midden and reflects multiple

uses over the entire site.

Feature 8 probably was a small habitation

room, judging by visible wall outlines and the presence of a mano. The
artifacts relating to use of the Great Kiva are buried more deeply;
those directly on the surface probably do not relate as directly to
function as do those found in association with surface features.
Features 2 and 3 had proportions of 75 and 79 percent, respectively.
The highest

percentages

were

at

features

6 (83 percent) and Structure 2 (83 percent).
directly atop those features

5 (84 percent) and

Trash also is densest

(see Fig. 11), rather than to the

southeast, as was the case for the remaining small features.
probably were used for storage.

Both

The burned artifacts and rubble at

Feature 5 explain the highest density there.

The contents of the

structure probably were not removed prior to destruction.

The room

block, Structure 2, probably was used for storage, although some of
those rooms may also have been used for habitation.

This preliminary

study gives only rough impressions of the uses to which the prehistoric
people may have put the various features on Site 236, but these
impressions may be useful in formulating hypotheses for a more
fine-grained analysis of artifact distribution, either subsurface or
surface.

Other Artifacts
Seven pieces of ground stone and 10 other small artifacts were
collected from the surface of Site 236.

Three pieces of ground stone

were made of light-to-dark brown fine-grained sandstone, probably from
the cliff at the site; four were of the medium-to-coarse red sandstone
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commonly used for ground stone tools throughout the park.

All but one

item were mano fragments; four were unifacially worked and one was
bifacially worked.

Two appeared to be fragments of two-hand manos, but

the rest were so fragmentary that little else could be discerned.

The

remaining specimen was a grinding slab fragment, 27.5 cm by 20.2 cm by
3.5 cm thick.

The edges were shaped by chipping and a central circular

or oblong basin, about 20 cm by 16.7 cm by 1 cm deep, was roughened by
pecking.

Five of the seven pieces were collected from the surface of

the midden (Fea. 1 ) , one piece came from Feature 8, and one from near
the Great Kiva (Str. 1). Most apparently were (discarded with the trash
after breakage.

The ground stone varied little from that described at

the smaller excavated sites described in Part I.
Small artifacts included one turquoise bead and nine worked sherds.
The greenish-blue bead, 6.8 mm in diameter by 3.0 mm thick, was
cylindrical with a biplano cross section. A cylindrical hole, 2.1 mm in
diameter, was drilled in the center.

Fine parallel striations were

visible on both faces and around the circumference; the edges were
rounded, and all surfaces were polished.
Of the nine worked sherds, one was a Little Colorado White Ware
bowl rim sherd with an asymmetrically biconical perforation 63 mm in
diameter, probably made in an attempt to mend the vessel.
the remaining sherds were shaped and ground.

The edges of

One was of Tusayan White

Ware, four of Little Colorado White Ware and three of Cibola White Ware.
Three were from jar sherds and five from bowl sherds.

Five had rounded

worked edges, like those of the forming sherds described by Hill (1984);
one had a straight edge like Hill's (1984) scraping sherds and two had
both curved and straight edges. The use of Hill's classification should
not be construed as evidence that ceramic manufacture occurred at Site
236.

A larger sample and supporting evidence from different artifact

classes are required before this assumption can be made.
No diagnostic

flaked stone, such as projectile points, was

recovered from Site 236.

A detailed analysis of other flaked stone

tools and the debitage collected during this project will be undertaken
as part of continuing studies in Petrified Forest archeology.
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Chapter 11
CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS

The data presented in previous chapters were used to interpret the
relationship of Site 236 to contemporaneous sites, both within the park,
and regionally.

These data also were used to formulate recommendations

for future management of the site.

Comparison with Contemporary Local Sites
Based on ceramic dates, two of the sites described in Part I of
this report were contemporaneous with Site 236, dating between A.D. 1075
and A.D. 1125, a period commonly referred to as the Pueblo II/Pueblo III
transition.

AZ Q:l:58 is a small habitation site, of which only a

fraction of the midden remains.

AZ K:13:13 was a very small limited

activity site with the disturbed remains of a firepit and a sparse
scatter of sherds and flakes.

One would expect the surface artifact

density to increase with site size and longer occupation.

Ceramic

cross-dating, owing to its coarseness, showed no difference in the
lengths of the occupation spans; however, one would assume that a
limited activity site, such as AZ K:13:13, was occupied for only a short
time and that the large ceremonial site, Site 236 was occupied longer,
owing to the great depth of the trash midden and the great expenditure
of labor to construct the room block and the Great Kiva.

The small

habitation site probably consisted of a small pueblo or fieldhouse;
artifact density would be expected to fall somewhere between that at the
limited activity site and that at the ceremonial site.

The data support

these assumptions. At AZ K:13:13, the average artifact density per 5 m 2
was only 1 and the maximum was only 12.

At the other end of the

spectrum, at Site 236, the average was 24 per 5 m 2 and the maximum was
496.

The density at AZ Q:l:58 fell between these extremes.
One also would expect the smaller site to show less diversity in

types and variety of artifacts, and the larger sites to have greater
diversity, as the result of multiple uses and activities.

Indeed, the

small site had no ground stone or ornaments and only one worked sherd.
The ground stone at the two larger sites was similar in raw material and
in form, but the fragmentary nature of each assemblage precludes a more
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detailed comparison.
shell

bracelet

Both of the larger sites yielded an ornament, a

(Glycymeris

sp. ; Lisa

Huckell

1986rpersonal

communication) at AZ Q:l:58 and a cylindrical turquoise bead at
Site 236.
The flaked stone raw material at both large sites had approximately
the same high percentages of petrified wood and was more variable than
that for the smaller site; chalcedony and quartzite were found at both
sites.

However, the small site had neither chalcedony nor quartz and

had more than twice the frequency of cobble chert than that found in the
flaked stone assemblage.

Cobble chert was readily available on that

site, whereas petrified wood was not. No doubt the production of flaked
stone there was based on expedient need; that is, this site probably was
not intended to be a flaked stone tool nEnufacturing site.
Examination of the ceramic tables (see tables 1-5, 10-11) for each
site reveals differences in the types and proportions of wares and in
the proportions of jars from each assemblage.

All three sites had

similar small percentages of Tusayan White and Gray wares, less than
5 percent.

The plain wares were dominated by gray paste pottery,

although the limited activity site, AZ K:13:13, had more than twice the
proportions; this probably is due to the small sample size (n • 14).
For decorated wares, the two small sites yielded more than twice as much
Cibola White Ware as Little Colorado White Ware.

AZ K:13:13 had no

red-slipped or red ware sherds, the result either of functional
differences or of sample size. Both larger sites had White Mountain Red
Ware, but AZ Q:l:58 had 9 percent, versus 1 percent for Site 236. Both
sites had the Puerco Black-on-Red type, so the difference does not seem
to be the result of any slight temporal variation.

Each also had about

the same percentage of red-slipped Mogollon Brown Ware and Showlow
Black-on-Red.

Unfortunately, these differences cannot be explained by

the data at hand; larger samples from undisturbed contexts are needed to
determine whether site size and function played a part.
As for the formal analysis, proportions of jars within each
assemblage were examined.

One might assume that at the small campsite

food was transported in jars, and that food preparation and concomitant
use of bowls for serving would have been minimal.

Conversely, at a

large ceremonial site such as Site 236, bowls for food preparation,
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serving and ceremonial use should be found in relatively higher
proportions.

Indeed, the smallest site had the most jars represented,

about 85 percent, followed by AZ Q:l:58 with 79 percent and Site 236
with 77 percent.

However, one should note that the difference in the

figures for the two larger sites probably is not statistically
significant.
The small site also shows much less functional variation in plain
wares.

All of the plain sherds were from jars; 90 percent of those had

gray paste.

At Site 236 and AZ Q:l:58, there were 21 percent and

34 percent brown sherds, respectively.

Overall, about the same

percentages of sherds (8 percent and 7 percent) could be classified as
Mogollon Brown Ware at each site.

These included both jars and bowls.

Many of both forms were smudged (16 percent for AZ Q:l:58 and 5 percent
for Site 236).

The broad range of forms for the brown ware indicates a

wider range of functions, while the gray paste utility ware jars
probably were used almost exclusively for cooking and storage.

Thus,

more functional variation is evident at the two larger sites.
The relatively higher proportions of Mogollon Brown Ware sherds at
AZ Q:l:58 also may indicate more trade at the smaller site with areas to
the south.

The Site 236 ceremonial complex may have been more heavily

influenced by the Anasazi to the north and east.
A total of 216 sites having components dating from the PII
(88 percent) and early P H I (22 percent) periods have been recorded in
the park.
1980:118).

Most of these sites are small pueblos near drainages (Stewart
Of the 25 PII/PIII sites Hammack (1979) recorded, only

36 percent had structures; 52 percent were artifact scatters, many with
possible subsurface structures.

The magnitude of alluviation and dune

formation throughout Petrified Forest makes the possibility of buried
masonry and subsurface structures high.
The Early P H I period elsewhere is characterized by aggregation of
the population into larger sites. This may not be the case at Petrified
Forest, where both small and large pueblos occur.

Kivas often accompany

the larger sites. For this reason, Stewart (1980:119) dated Site 236 to
the Early P H I period.
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Regional Patterns
Stewart (1980:101-103) concluded that the large depression at Site
236 was a dance court, rather than a Great Kiva depression.
decision was based on several criteria.

Her

First, the apparent upright

slab lining of the walls at Site 236 was not common in excavated Great
Kivas.

Second, the higher exterior ground level at the north end was

similar to a raised platform at one end of a dance court in the
Whitewater district described by Roberts (1939:126-128).
to a Pueblo III structure also was similar.

Its proximity

Third, the size was almost

exactly that of the dance court at Wupatki Ruin, a Sinagua site about
45 miles north of Flagstaff, but again the construction differed.
Stewart's conclusions can be refuted.

First, slab lining is

apparent in many Great Kivas, beginning in the Basketmaker III period
(Vivian and Reiter 1965:83), including those at La Plata, Shabik'eschee,
Broken Flute and Juniper Cove.

The Great Kiva excavated by Longacre at

Carter Ranch (Martin and others 1964:42), which dates between A.D. 1110
and A.D. 1225 (longacre 1970:26) also was slab-lined.

Second, the

supposed dance court with the platform described by Roberts was not
excavated; the high ground level at Site 236 appears on the half-meter
contour map (see Fig. 11) to be nothing more than the natural contour of
the mesa.

Third, the kiva is roughly the same size as a number of Great

Kivas, notably the one at Carter Ranch (Martin and others 1964:40),
measuring 17.3 m in diameter.

Kiva I at the Village of the Great Kivas,

the upper and lower kivas in the Chetro Ketl plaza and the kivas at La
Plata and Broken Flute Cave range in size from 16.6 m to 19.2 m (Vivian
and Reiter 1965:84).

Thus, the evidence in favor of the structure's

designation as a Great Kiva is more convincing.
Two sites relatively close to Petrified Forest resemble Site 236.
Excavated by Gumerman and Skinner

(1968:193-194), the Plaza site

(NA9400) in the Hdpi Buttes region and the Sundown site near Holbrook
are larger than others in the region, and have kivas within room blocks,
plaza-type orientations, and a high ratio of ceremonial to habitation
rooms.

The former has five rooms and three kivas, including a

subrectangular Great Kiva measuring 8.55 m in diameter.

The latter has

six habitation rooms and three kivas, including a Great Kiva measuring
12.2 m in diameter.

The features of the kiva at the Plaza site were
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attributed to Sinagua influence.

The construction of the kiva at the

much closer Sundown site (Gumerman and Skinner 1968:Fig. 8) seems more
similar to that at Site 236.
been fully reported.

Unfortunately, the Sundown site has never

Gumerman (1969) concluded that the two distinctive

sites served as intersettlement ceremonial

locations; based on

historical Hopi analogy, the low number of habitation rooms seems too
low to support kiva societies of full-time residents for all the
ceremonial rooms.

The difficulties of working only with surface

evidence are legion, but possibly three or four of the small features at
Site 236 were habitation rooms; with a ratio of as few as four
habitation rooms to two kivas, Site 236 probably served surrounding
agricultural communities in much the same way hypothesized for the
Sundown site.
As nearly as one can tell, the Great Kiva at Site 236 most closely
resembles that at Carter Ranch, about 55 km south.

That structure is

circular, 17.3 m in diameter, with a ramp entry 3 m wide and 5.5 m long
(up to 1.2 m) on the southeast side (Martin and others 1964:40-46).

The

structure was semisubterranean with a bench faced in coursed masonry of
very long sandstone slabs with rock chinking and mud mortar.

Above the

bench, the outer wall was lined with vertical slabs, but the quantity of
stone on the surface both behind and in front of the outer wall makes it
probable that a wall 1 m to 2 m high was built on the surface.
plaster was evident, and the floor was unprepared.
included

No

Floor features

a burned area centered on the entrance, three small,

stone-lined pits and five masonry pillars spaced at regular intervals in
the floor.

The pillars probably supported large beams, which were

covered with brush and mud to form the roof.

Longacre (Martin and

others 1964:55-58) notes that features of both the orthodox Chacoan
Great Kivas and the Great Kivas of the Tularosa/Reserve areas were
present in the Carter Ranch structure, but concludes that the Carter
Ranch Great Kiva was not a "dilute" variant of either the Chaco or the
Tularosa/Reserve styles.

Rather, the form, which is repeated in other

sites in the area, was a local development in the Vernon area, a
manifestation of a religious system that had spread over a large area by
A.D. 1150.

Excavation of the kiva at Site 236 doubtless would produce

much the same conclusion.
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The layout at Site 236 seems to have been planned, as were the
large sites described above.

The arrangement of the U-shaped structure

and of the Great Kiva opening to the southeast, with the trash midden
also to the southeast, present a "front-facing" layout (Reed 1956), like
many of the sites in the San Juan and Chaco areas.

However, no plaza

walls are evident on the surface.
No matter what the site layout, Site 236 probably served an
important centralized ceremonial function for its inhabitants and for
those of the surrounding small communities.
1959:85) postulate the rise of a theocracy.

Some researchers (Vivian
The use of the site for the

performance of large-scale rituals that the occupants of no one site
could execute was more likely.

The rituals probably fulfilled a number

of other functions and enhanced ccmmunity integration.

Economic roles,

such as the periodic pooling of labor (Martin and others 1964:209) or
the redistribution of crops and exotic goods (Effland, Jones and Euler
1980) also may have been important.

Management Recommendations
Because Site 236 is distinctive, it is tempting to recommend its
excavation.

However, the site may in the future be selected for onsite

interpretation.

Partly for this reason, excavation is not recommended.

The small outlying features probably were constructed of jacal, a medium
that leaves little more than traces of burned daub and postholes.

The

key interpretive features on the site, the room block and the Great
Kiva, were constructed

from a very crumbly and friable sandstone.

Maintenance of any standing walls or of subsurface walls, where the
capillary action of ground moisture is more prevalent, would be a
nightmare.

In a period when funding and staff throughout the entire

Service is being reduced, adding to the workload seems unwise.
A plan to excavate the site and then backfill is not recommended
either.

Rarely is it possible to restore a site to its previous state.

The backdirt never seems to fit back irto those little holes; the
vegetation takes even longer to rejuvenate.

Also, few artifacts were

obtained during the excavation of Great Kivas at the Plaza (Gumerman
1969:274) and Carter Ranch (Martin and others 1964:46) sites.

Yet more

detailed study of the ceramic and lithic artifacts collected from Site
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236 last summer will provide more data on the function and chronology of
various features.
Preserving the site intact need not reduce its impact considerably.
Park naturalists could lead site tours to ensure that visitors remained
off the fragile structures.

A trail wandering through grasslands could

be used to interpret the vegetation and landforms, and explain how the
prehistoric people may

have used them.

While not as spectacular as the

badlands or the petrified wood forests, the grasslands are an integral
microenvironment at the park, and were especially important for the
prehistoric peoples.
Why not try to impart a feeling of discovery to the visitor?

With

Site 236 as the destination of the trail, the visitor could realize that
feeling, and imagine, as archeologists do when they find a site, what it
must have been like nearly 900 years ago.

The use of signing, with a

plan map such as the one in this report, would go far toward helping the
visitor envision what the site looked like.
Possibly, opening the unexcavated site to the public, thereby
increasing access to visitors and potential pothunters alike, will be a
law enforcement risk.
viable solution.

If this is the case, offsite interpretation is a

The site should be protected until archeological

methods can extract types of information not currently available from
similar sites.
Site 236 was an integral and important aspect of the prehistoric
picture around A. D. 1100.

It well deserves to be protected within the

boundaries of Petrified Forest National Park.
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