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Foreword

Although Petrified Forest National Park was set aside as a
natural park, it is an archeological gold mine, with over 300
sites recorded in the southern half alone. The sites exhibit an
unbroken culture history sequence from the Archaic period until
shortly before the arrival of Europeans in that part of the South-
west. They contain information about the change from hunting and
gathering to agriculture, relationships between the environment
and settlement pattern, relationships between major cultural areas
and traditions, prehistoric farming practices and prehistoric
trade.

The park is situated between three major prehistoric culture
areas: the Anasazi to the north and east, the Mogollon to the
south and the Sinagua to the west. It is situated between several
subtraditions within these groups, such as Chaco Anasazi to the
east, Kayenta Anasazi to the north and several regional variants
of the Mogollon to the south and east. All of these traditions
and areas have implications for the archeology of Petrified For-
est, and repeated evidence of cultural blending is exhibited with-
in entire sites, architectural units and individual artifacts.

Archeological work within the park is 30 to 40 years outdated
and does not meet current needs for compliance with preservation

law and policy. In particular, the data base is insufficient for
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planning and for determining site significance. This is not to
say that previous surveys and excavations were not well done.
They were very well done, sometimes excellently, and met the
standards of their time.

In the last 10 years a long series of federal laws and regu-
lations that require formal management of prehistoric and historic
cultural resources within national parks has been enacted or re-
vised. During the same period major advances in archeological
strategy, method and technique have been made. Combining federal
requirements, good archeology and adequate budgeting is an impor-
tant problem and one that can be baffling and frustrating both for
park managers and for archeologists. Both must be familiar with
cultural resource laws and regulations, National Park Service pol-
icy and customary methods of implementation. Both must have a
common basis to work from and common goals to achieve. The over-
view is designed to provide a summary of all present pertinent in-
formation for the management of the archeological resources at
Petrified Forest National Park and to provide the short and long
term goals necessary for combining federal compliance and good ar-
cheology. It will be the initial source of information for inter-
preters. It also is designed to be the initial reference for fu-
ture archeologists working in or near the park, and so includes
suggestions for future research directions. As such, it is not
the final word on the archeology of the park, but only the first
step toward that goal.

The overview was begun in 1975 and was worked on sporadically
until the autumn of 1978. During the lag between writing and pub-
lication two reports that have major implications for the archeol-
ogy of the park have been published or are in press. In addition
to presenting a number of hypotheses that can be partially tested
in the park, the first (Cordell and Plog 1979) outlines an analyt-
ical framework that should help to resolve several of the problems
discussed here. The second (Hammack n.d.) is a primary report of

the intensive survey of a road corridor constituting 4 percent of
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the land area of the park. Seventy-four sites were recorded dur-
ing the 1978 and 1979 field seasons. Although all sites recorded
on the survey are shown on the maps to be found in the following
chapters, only those sites recorded during 1978 are discussed.
Both reports should be consulted in preparation for archeological

fieldwork within the park.
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Chapter 1
The Environment

Environmental studies are critical to our understanding of
prehistoric human populations. It is now felt that while environ-
ment does not dictate the way a group of people will live and ob-
tain the necessities of life, it does impose limits within which
the group must choose various options. This is particularly true
in the arid Southwest, where many environmental areas are marginal
and where group survival may depend on these choices or adaptive
responses. It is impossible for an archeologist to understand
completely what occurred in prehistory without a knowledge of en-
vironmental specifics for the period studied, as well as the gen-

eral trends into which these specifics fit.

The Present Environment

Geography. Petrified Forest National Park covers 94,189
acres, or more than 147 square miles, in Navajo and Apache Coun-
ties, Arizona (Fig. l). The park is located in the valley of the
Puerco River. It has a generalized elevation of 5440 ft. Terrain
height for 40 miles in any direction is nearly constant at 5500 to
6000 ft (Green and Sellers 1974: 340).

The park 1is divided into northern and southern sections
joined by a narrow strip of land that crosses the Puerco River.

Both ends of this strip are on a level with the surrounding high
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Figure 1.

Location of Petrified Forest National Park.
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plateau; it drops at the center to the river terraces, floodplain
and channel of the river. The two major sections generally are
different, although both are dissected by large washes that give
the impression of wide, steep-sided river valleys in miniature.
Most of the northern section has eroded into the colorful badlands
of the Painted Desert. The few roads in this section run along
the escarpment that borders the desert. The southern section con-
tains smaller badlands areas and consists primarily of mesas and
plains dissected by washes.

Regional topographic descriptions and inclusions vary, but
the majority of the region can be described most succinctly as a
portion of the Colorado Plateau system, sometimes referred to as
the High Plateau or the High Desert Plateau. The distinguishing
features of the Colorado Plateau system, as listed by Fenneman
(1931: 274), are the approximately horizontal orientation of its
rocks, its great altitude above sea level and the remarkable de-
velopment of canyons. The area, although diversified, is essen-
tially a plateau dissected by a major stream and its tributaries
(Harrell and Eckel 1939: 28). The area is visually characterized
by windswept plains and mesas, isolated buttes and barren, usually

dry river valleys.

Climate. The park's climate is affected significantly by the
barrier of the Mogollon Plateau, primarily in amount of precipita-
tion. Annual precipitation totals 8.64 in, about half of which
occurs in the months of July, August and September, usually in the
form of violent thunderstorms. The spring months are very dry,
with monthly accumulations of less than one-half of one inch. A
little less than half of the winter precipitation falls as snow,
rarely with large accumulations.

The park has chilly winters and mild summers. Typical mid-
winter temperatures range from the low 20s to the upper 40s within
a day. Subzero minima occur about twice a year. The typical sum-

mer temperature range is from the mid 60s to the low 90s. On in-



frequent occasions the temperature may rise to the low 100s, but
it has never exceeded 104°F (Green and Sellards 1974: 370). The
average length of the growing season is 180 days (Smith 1945).
Driving winds out of the southwest are prevalent in the spring.
The winds, with gusts to 85 miles per hour, can be of such dura-

tion that they cause work stoppage (DOI 1974; Schroeder 1961).

Vegetation. Three natural plant communities (biomes)--Great
Basin desertscrub, plains grassland and juniper-pinyon woodland--
have been identified and photogrammetrically mapped within the
park (Fig. 2). Much of the land is barren. As can be seen by
comparison of Fig. 2 and the following descriptions of typical
plant associations within the communities, a mixing of community
associations has occurred.

Within the Great Basin desertscrub biome the dominant vegeta-
tion is short shrubs and grasses. This community is characterized
by a relatively low species diversity. It has specializations for
both salt and the cold.

Major shrubs are shadscale (Atriplex confertifolia), Mormon

tea (Ephedra viridis), sagebrush (Artemisia tridentata), black

brush (Coleogyne ramosissima) and greasewood (Sarcobatus vermicu-

latus). Occasionally important in certain areas are black sage-

brush (Artemesia nova), rabbitbrush (Chrysothamnus nauseosus),

plateau yucca (Yucca angustissima), desert olive (Forestiers neo-

mexicana), four wing saltbush (Atriplex canescens), sand sagebrush

(Artemesia filifolia), snakeweed (Gutierrezia sarothrae), pale ly-

cium (Lycium pallidum) and serviceberry (Amelanchier utahensis).

There are few species of cacti; the most abundant are prickly

pears (Opuntia erinacea ursima, O. erinacea hystricina, 0. frag-

ilis) and cholla (Opuntia whipplei).

The Painted Desert, which lies roughly between Tuba City and
Leupp and is a minor subdivision of the Great Basin Desert, has
only a few scattered species of these plants. Among these are

saltbushes and grasses, primarily sacaton (Lowe 1964: 36-39; 1973:
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29-31).

Plains grassland in Arizona is a grammagrass-dominated short
grass plain, often found in various mixtures with juniper-pinyon
and sagebrush. Grasses are species of grama (Boutelous), fescue
(Festuca), dropseed (Sporabolus), wheatgrass (Agropyron), muhly
(Muhlenbergia), brome (Bromus), and galleta (Hilaria jamesi) (Lowe

1964: 43-44; 1973: 24-25).

Several species of Chenopodiceae, such as Eurotia lanata and

Kochia americana, can be locally abundant in this zone, especially

in the fine-textured alluvium of valley bottoms, around playa mar-
gins or in archeological sites of some depth. This also is true

of various saltbushes, such as Atriplex argenta, A. powellii and

A. saccaria. Occurring sporadically are Artemesia spp., Ephedra
spp., Lycium pallidum and various species of yucca (Hevly 1964:

25-26).

Juniper-pinyon woodland occurs only sporadically at the high-
er elevations within the park, such as Chinde Mesa and Pilot Rock
(DOI 1974: 9). Below 6500 ft junipers may occur in pure stands,
but more frequently occur in juniper-grassland savannahs, as is
the case in the park. Juniper has in many areas spread onto for-
mer range grassland.

The most common and characteristic species of pinyon and jun-

iper in northeast Arizona are Colorado pinyon (Pinus edulis), Utah

juniper (Juniperus osteosperma), one-seed juniper (J. monosperma)

and Rocky Mountain juniper (J. scopulorum). Grasses include blue

grama, sideoats grama, black grama, Arizona fescue, pinyon rice-
grass, junegrass, Indian ricegrass, needlegrass, squirreltail and
ring grass. Some species of herbs are globemallow, beardtongue,
mariposa and paintbrush. Understory shrubs include cliffrose

(Cowania mexicana), big sagebrush (Artemesia tridentata), service-

berry (Amelanchier alnifolia), rabbitbrush (Chrysothemnus nauseo-

sus, C. depressus), fernbush (Chamaebatiaria millifolium), Navajo

ephedra (Ephedra viridis), Fremont barberry (Berberis fremonti),

Apache plume (Fallugia paradoxa), antelope brush (Purshia triden-

6



tata), black sage (Artemisia nova), banana yucca (Yucca baccata),

Whipple cholla (Opuntia whipplei), beavertail (0. basilaris),

fragile cholla (0. fragilis), prickly pear (0. polyacantha) and

red hedgehog cactus (Echinocereus triglochidiatus melanacanthus).

Species from adjacent life zones also occur frequently (Lowe 1964:

56-60) .

Fauna. The most impressive group of fauna within the park is
a small herd of pronghorn antelope. Infrequently sighted are
bear, mountain lion and deer. Common small mammals are coyotes,
bobcats and skunks. Rare and restricted to a few locations are
porcupines, badgers and prairie dogs.

Most birds are seasonal occupants during wmigration. The
golden eagle, raven, great horned owl, long eared owl and prairie
falcon are permanent. The exotic English sparrow and starling now
are park residents. Herptofauna include lizards, snakes, toads

and salamanders (DOI 1974: 12).

Geology and Soils. The primary geologic formation within the

park is the Petrified Forest member of the Chinle Formation, which
is of Triassic age (ca. 200 million years old). The overlying
Bidahochi Formation has been almost completely eroded from the
park, except at Pilot Rock and Chinde Point. Overlying both in
some places are recent alluvial and aeolian deposits.

The Petrified Forest member consists of upper and lower parts
separated by the Sonsela sandstone bed, which lies unconformably
on the lower part and intertongues with both the upper and lower
parts. The lower part, sometimes called the blue mudstones, can
be as thick as 300 ft. Individual units are thin, rarely thicker
than 20 ft, and wedge out laterally within a distance of 100 ft.
They are interbedded with sandstones of three distinct types of
lithology. The most notable are the Newspaper sandstone bed,
named for the many petroglyphs pecked into it, and the Rainbow

Forest sandstone bed.



The Sonsela sandstone bed forms a physiographic break and
causes a sharp color contrast between the overlying and underlying
parts. It is conglomeratic in most areas and forms a continuous
unit in the central and western parts of the park. It contains
many fossils of Permian invertebrates.

The upper part of the Petrified Forest member is a banded ag-
gregate of lenticular mudstone and siltstone units that appear
reddish brown when viewed from a distance. Where not eroded it is
more than 800 ft thick. Individual units are flat and lenticular.
They exceed a quarter of a mile in length and can be more than 50
ft thick (Cooley 1957).

The topography within the park is the result of erosion of
the Chinle Formation. The harder sandstone resists erosion and
cliffs and mesas are the result. Underlying softer beds erode
rapidly, producing sloping hillsides and conical mounds. The
striking color contrasts are a result of erosional exposure of in-
dividual units within the formation. Erosion also accounts for
the exposure of the large beds of petrified wood within the Chinle
Formation (DOI 1974: 7-8).

Covering soils usually are sandy and interspersed with clay-
stone, sandstones and conglomerates (DOI 1974: 8). They are of
both alluvial and aeolian derivation. Aeolian soils form a sandy
canopy of varying thickness and stability, particularly on mesa
tops and along the sides of cliffs. This includes both active and
stable dunes. Alluvial soils, which are derived from the Chinle
Formation, tend to be clay-charged and alkaline, making them gen-

erally unsuited for agriculture (Wendorf 1953: 13).

Hydrology. The regional master stream is the Colorado River,
which eventually receives all runoff from the area but a small
portion that flows into the Rio Grande. The Little Colorado
River, a perennial stream, is a major tributary of the Colorado,
while the Puerco River, an ephemeral stream, is a tributary of the

Little Colorado River (Harrell and Eckel 1939).



There are no perennial streams within the park. The Puerco
River and major washes, of course, can flow full after a heavy
rainfall. Lithodendern Wash, with known extensive ruins on its
banks north of the park, drains the northern section. All washes
eventually drain into the Puerco River, except those in the south-
ernmost portion, which flow south into the Little Colorado River.

Within the park, there is at present only one working well,
located along the Puerco River. Its yield is ample for park pur-
poses, but its quality is not up to U.S. Public Health Service
standards (DOI 1974: 9). Zuni Well west of the Visitor Center
along Lithodendern Wash previously was in use. Springs at the
base of a sand dune near Zuni Well and at the base of a cliff near
Agate Bridge were used into the 1940s, but they no longer flow
(George Johnson 1975: personal communication; Wendorf 1953).

There are no flowing springs in the park at present,

The Effective Environment

The effective environment is a concept employed by investiga-
tors when approaching ecological research from a systemic point of
view. The basic underlying principal, borrowed from general sys-
tems theory, is that a change in one part of a set of interacting
variables will produce changes in other parts of the set. Thus
far, formal use of the concept in anthropological studies has been
limited primarily to defining interactions between a human popula-
tion and its environment when studying the carrying capacity of a
given subsistence system (Zubrow 1971). Ford (1972) uses the con-
cept in an attempt to identify and explain social regulatory mech-
anisms that allow human populations to adapt to marginal environ-
ments. More informally, most archeologists now identify and de-
scribe known environmental variables (such as plants, animals and
climate) that affected the human population under study, even when
no further formal study is undertaken.

Ford (1972:2) succinctly outlines the definition of environ-

ment juxtaposed with that of effective environment:



Environment consists of all the factors, biotic and
abiotic, operating in a given area; nevertheless, some
of these may not be immediately important for under-
standing a given system. Consequently, one must dis-
tinguish the effective environment (Allee et al 1949:
1), which is those variables of the universe external
to the population that are directly or indirectly im-
portant to its survival... If one accepts the defi-
nitions employed here, it is immediately apparent upon
comparison that many so-called ecological studies are
merely environmental descriptions.

When dealing with the environmental variables of the region
surrounding the park, several aspects become important. The
first, as is true anywhere, is the interdependability of the vari-
ables. Prehistoric adaptation to an extremely arid environment
was precarious and comparable to that of adapting to extreme cold
or altitude. Frequently, the parts of the environment that af-
fected human population were so delicately balanced that small
changes could affect survival. This is particularly true of cli-
mate. For example, a change in effective moisture at any time
could affect the regional hydrology, including amounts of avail-
able water for both plants and animals, drainage patterns, and
soil aggradation and degredation. These, plus such factors as
rainfall at an improper time to produce germination and growth of
plants, could cause a change in types, amounts and ripening times
of the plants of the region. This change could produce a differ-
ence in numbers and types of animals, perhaps causing different
migration patterns or, in extreme cases, population depletion.
For early hunters of big game this could force reactions or adapt-
ations such as a change in subsistence base, movement into new
areas to follow the same game, or human population depletion if
the same area were used with no changes. Among Archaic hunters
and gatherers, who supported themselves by harvesting both plants
and animals in a complex seasonal round, similar consequences--
such as changes in seasonal rounds, migration to new areas, devel-
opment of food storage methods, or changes in the subsistence

base--might follow. For agriculturalists, the change in effective
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moisture could produce a longer growing season with a greater pos-—
sibility of drought. Crops would have to be more drought resist-
ant to survive. Because of changes in the cut-fill sequence with-
in the drainages, alternative planting areas would have to be
sought. If crop failure was extensive enough, choices such as an
increase in hunting and gathering or movement of all or part of
the population would have to be made. If adverse conditions per-
sist long enough, choices such as storage of a year's supply of
food, as is done by the Hopi, or ceremonial redistribution of food
(Ford 1972) have to be made.

The second important aspect is the diversity of microenviron-
ments. While all of the lower Puerco River Valley may be de-
scribed as similar, it actually consists of a mosaic of microen-
vironments. These consist of areas where topography, water, water
retention, soils, winds, amount of rainfall and natural vegetation
differ from those nearby. Modern Hopi make considerable use of
these environmental mosaics, and it is probable that this was the
case prehistorically. In fact, Bradfield (1971) discloses that
the Hopi choose the exact areas to plant their fields by observing
the plant cover (see Chapter 2 ). Some of these microenvironments
have been delineated by the vegetation mapping discussed above.
Further delineation of these areas and relating them to the cli-
matic and archeological records will be a necessary part of future
archeological work.

The third aspect is the availability of diverse macroenviron-
ments. The contrasts between available water, natural plants, an-
imals and general climatic conditions between the park and dis-
tricts 50 to 75 miles away are immediately apparent. Ethnographic
studies of both Hopi and Zuni pueblos show regular use of adjacent
macroenvironmental areas. It is unknown whether the prehistoric
populations of the park made use of the full range of macroenvi-

ronments available to them.
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Critical Environmental Variables Within the Park

Brush (1975: 806) outlines three steps that scientists must
take when formally delineating the effective environment: (1)
identification of the key components of the cultural and environ-
mental systems; (2) definition of the crucial variables that com-
prise the components of both, and (3) specification of the inter-
relationship between these components and variables. Archeolo-
gists dealing with prehistoric populations must address each of
these problems, not the least of which is the actual delineation

of the critical environmental and social variables through time.

All archeological studies within the park but one have not
completed Step 1, so that delineation of critical environmental
variables for any period is pure speculation. However, some crit-
ical variables from similar areas and periods of general develop-
ment are known. Irwin-Williams' (1977) postulates concerning en-
vironmental response and sociocultural adaptation of Paleo-Indian
groups are discussed below. If she is correct, critical environ-
mental variables for this period could include such aspects of
climate necessary for maintenance of adequate effective moisture
of mesic grasslands as temperature, time of rainfall, hydrology
and soil types. Other variables could include availability of
stone for manufacturing tools and of plants suitable for the manu-
facture of spear shafts, netting and other necessary equipment.

Except for a few specific areas, general critical environ-
mental variables for the Archaic and/or pre-Pueblo periods are
poorly understood. Archaic groups generally are thought to have
made intensive use of smaller territories and the different micro-
environments within them. Their economic base was much broader
and could include the use of just about every plant and animal
within the territory. The settlement pattern was based on spe-
cific seasonal rounds of collecting or hunting as plants were
ready for harvesting and animals were available. The people, with
their generally smaller groups and a broader based economic pat-

tern, could subsist on the plants of the less mesic environment
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