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ABSTRACT

This overview describes the natural environment of Canyon de Chelly
National Monument and summarizes the ways in which it has been used by
successive populations. A discussion of the ways in which past
environmental conditions may have differed from those of the present
and the implications of such differences for the inhabitants of the
monument is included. A cultural sequence extending from a Basketmaker
IT occupation at about AD 300 to the modern Navajo occupation is des-
cribed; the possibility of earlier occupations is examined. Paleo-
Indian, Archaic, Anasazi, Hopi and Navajo cultures are discussed.

The history of archeological research in the monument and its results
are also discussed, with a project-by-project summary of archeological
research included as an appendix. The archeological potential of the
monument has not been exhausted and this overview recommends directions
for future research. There is a particular need for explanations of
events described in the culture history; hypotheses relating population
trends, environmental conditions, settlement pattern and subsistence are
offered.
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ENVIRONMENT

Canyon de Chelly National Monument is located within the Navajo
Reservation in northeast Arizona (Map 1), with its headquarters at lati-
tude 36° 09' N and longitude 109° 30' W. The monument, noted for its
scenic, archeological and historical resources, contains spectacular
canyons, numerous Pueblo village ruins and the homes and fields of
modern Navajo.

Geology

Deep canyons cut into the Defiance Plateau are the most striking
geological features of the monument. The plateau is a block of uplifted
rock, approximately 160 km long and 65 km wide (Gregory 1916: 34-36).
Streams on its surface eroded their channels as the plateau was uplifted,
carving canyons into the conglomerates and sandstones that comprise the
bedrock. The deepest of these canyons, de Chelly and del Muerto, lie
within the monument.

The canyons were cut through three geological formations. The upper-
most and youngest is the Shinarump conglomerate, a coarse grey sandstone
and conglomerate deposited during the Triassic period (Gregory 1916: 79).
The conglomerate forms a resistant cap over the northern portion of the
Defiance Plateau. It contains cobbles of basaltic rock, quartzite, chert
and petrified wood, which provided material for the manufacture
of chipped stone tools by the prehistoric occupants of the monument.

They are most commonly found eroded out on the plateau near the canyon
rims and in stream gravels in the canyon bottoms.

The Shinarump conglomerate is underlain by de Chelly sandstone, a
massive cross-bedded red-brown sandstone deposited during the Permian
period (Gregory 1916: 79 and Plate XXI). Within the monument the sand-
stone is composed of three members (Peirce 1962: 18). The uppermost is
referred to as the White House member, which is notable for its large-
scale cross-stratification and its tendency to form sheer cliffs. It is
about 175 m thick in the monument. The middle member is the Oak Springs
member, composed of horizontally stratified dark-colored sandstones and
micaceous silty sandstones. It is 14 m thick in the monument. The lowest
member is the Hunters Point member, a cross-stratified sandstone that
tends to weather into slopes; these underlie talus material in the upper
portion of Canyons de Chelly and del Muerto. The Hunters Point member
is approximately 60 m thick in the monument. The de Chelly sandstone
contains the regional groundwater reservoir (Cooley and others 1969: A38).

Stream erosion of the de Chelly sandstone has formed high overhanging
rock shelters; exfoliation along bedding planes due to groundwater seepage
has formed lower, deeper recesses (de Harport 1959: 91-95). Both have
hosted human activity. The shelters under high overhangs tend to be dry
and spacious and were frequently used for habitation and storage. Their
dryness has resulted in excellent preservation of organic materials in
archeological deposits within them. Data gathered at Antelope House
(CDM 10) in Canyon del Muerto show that the high rock shelters are also
warmer than unsheltered canyon areas and the plateau, due to heat retention
by the shelter walls. These shelters give the monument an unusually high
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potential for contributing to the solution of archeological problems
requiring the study of organic materials, as demonstrated by recent
archeological excavations at Antelope House, which recovered more than
900 kg of vegetal material. Utilization of the lower, deeper shelters,
which tend to be damper, was more limited and preservation is less complete.
The lowest and oldest geological formation exposed in the monument is
the Supai sandstone, composed of dark red Permian sandstones and shales
(Gregory 1916:79). The Supai formation is visible at the base of Spider
Rock in Canyon de Chelly and underlies spurs and benches in the canyon
bottom to the east. These are often terminated by escarpments 45 to 60 m
high. Rock shelters in this formation are small and the overhang is
usually low, providing less habitation and storage space than do shelters
in the de Chelly sandstone. The Supai formation is relatively impermeable
to groundwater (Cooley and others 1969: A38).

Topography

Canyon de Chelly has been divided into three topographic zones
(de Harport 1959: 81-87). The lower zone lies between the mouth of
Canyon de Chelly and its junction with Canyon del Muerto (Map 2). The
height of the canyon walls varies from about 10 m at the mouth to about
140 m at the junction. The canyon walls are vertical and the canyon floor
is flat. The width of the canyon averages 400 m, varying from 120 m to
800 m. High overhanging rock shelters are often present on the outside
of curves in the channel of the Rio de Chelly, which is braided and occupies
much of the canyon floor. Arable land is limited and is generally located
on the side of these curves. The channel is usually dry, except for
brief intervals following storms. Water, however, can generally be found
by digging shallow wells, usually no more than 1 m in depth, in the sand
of the channel. During heavy summer storms the soils within the Canyon
de Chelly drainage frequently become saturated and further rainfall pro-
duces flash floods. Such a flood in the lower canyon can fill the stream
bed within seconds. The flow during such floods is erosive and may alter
the course of the stream.

The middle topographic zone lies between the mouth of Canyon del
Muerto and The Window. The depth of the canyon here varies from 140 m to
265 m; canyon walls are vertical, with some talus at their bases. The
width of the canyon averages about 400 m. High overhanging rock shelters
in this zone contain some of the larger archeological sites within the
monument, White House (CDC 75) providing one example. A number of smaller
shelters also are found in this zone; these usually are 15 m to 60 m above
the canyon floor and are generally accessible by climbing talus slopes.
The stream channel is generally narrower in this zone than in the lower
zone, which may account for the larger number of utilized rock shelters in
the middle zone; the stream intrudes into sheltered areas less frequently.
The channel also is more entrenched in the middle zone than in the lower
zone, with eroded banks measuring up to 4 m high. As in lower Canyon
de Chelly, the stream channel is usually dry, but is subject to flash
floods. Since the Rio de Chelly is more restricted, however,
more arable land is available at the mouths of tributary canyons and along
portions of both sides of the stream channel. In addition, some of the
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runoff could be controlled before it reached the main channel by
terracing talus slopes, which could be put to productive agricultural
use in this manner. These factors may partially explain the presence
of larger archeological sites in this zone of Canyon de Chelly than in
the lower zonme.

The upper zone extends from the Window to the head of Canyon de
Chelly. The depth of the canyon in this zone varies from 365 m at a
location 6.5 km east of Spider Rock to 6 m at the head of the canyon.

Talus slopes are much higher and more extensive in this zone of the
canyon than in the two lower zones. Most rock shelters are found above
the talus slopes, although some small shelters are found in outcrops of
Supai sandstone near the canyon floor; both were occupied. High over-
hanging rock shelters are not as common in this zone; this may have made
the upper zones less desirable as a location for large settlements. Few
archeological sites in the upper zone approach the size of the larger
sites in the middle zone. Arable land is found along both sides of the
Rio de Chelly and at the mouths of canyons tributary to Canyon de Chelly.
The extensive talus slopes reduce the amount of flat arable land in the
upper zone, relative to the two lower zones, but a greater proportion of
land is suitable for terracing. Water flow is perennial in the upper
zone of Canyon de Chelly, where the stream channel is underlain by the
Supai formation. The flow is maintained in part by discharge from the
regional groundwater reservoir in the de Chelly sandstone. Downstream
from the Supai outcrops the flow percolates into the sandy alluvium
(Cooley and others 1969: A38). The stream is deeply entrenched; de
Harport noted that eroded banks 3 m to 6 m high are common. Thus terracing,
enabling use of talus slope runoff, may have been the most practical
means of providing water for crops.

De Harport did not attempt to define zones in Canyon del Muerto
because limited time forced him to restrict his research to Canyon de
Chelly. Information gathered during the 1975 field season of the Canyon
del Muerto Survey, however, suggests that conditions similar to those in
the middle zone of Canyon de Chelly extend from the mouth of Canyon del
Muerto to Twin Trails Canyon and that conditions from Twin Trails Canyon
to the head of Canyon del Muerto are similar to those in the upper zone
of Canyon de Chelly. In contrast to the upper zone of Canyon de Chelly,
the area above Twin Trails Canyon contains a number of large rock shelters
and large archeological sites, including Big Cave (CDM 155) and Mummy
Cave (CDM 174).

The bottoms of Canyons de Chelly and del Muerto are thus characterized
by considerable variation in topography and water supply. Variation in
water supply and in the number and size of dry rock shelters would have
been important to all occupants of the canyons; differences in the extent
of talus slopes and in the entrenchment of stream channels may have been
particularly important to agriculturalists.

Within the monument the plateau exhibits less topographic variation
than do the canyons (de Harport 1959: 87-88). The plateau rises from an
elevation of 1675 m at Chinle to 2200 m at the eastern ends of the canyons.
Areas of exposed bedrock and dune sand are present within 4 km of the
mouth of Canyon de Chelly. From this point to a point near Spring Canyon the



soil is sandy and the ground surface is characterized by low undulations.
To the east of Spring Canyon low ridges separate alluvial valleys. The
edges of the ridges are often low cliffs and the surface relief is more
rugged than at the mouth of the canyon. The plateau has no perennial
streams.

Climate

Precipitation and temperatures in Canyon de Chelly National Monument
show marked seasonal variation. Canyon de Chelly lies on a desert plateau
almost surrounded by high mountains. Precipitation, therefore, is
relatively low, averaging 245 mm per year at Chinle (Sellers and Hill
1974: 132). The wettest time of year is summer, when thunderstorms
develop almost daily. An average of 33 mm of rain falls in July and 43 mm
in August. The driest period is usually in June, with a mean rainfall of
7 mm. The mean rainfall for the remaining nine months is 17 mm.

The mean daily high temperature at Chinle is 20.3° C; the mean daily
low is 2.7° C (Sellers and Hill 1974: 132). These figures, however,
obscure seasonal variation. The mean daily high for July and August is
31.7° C and for January it is 6.5° C. The mean daily low in July and
August is 15.0° C, while in January it is -8.0° C. The average interval
between the last spring frost and the first fall frost is 146 days.

These statistics may be somewhat misleading, however, since Chinle lies

at a lower elevation than does most of the monument. Statistics for
Lukachukai, which lies at an elevation of 1927 m and is about 40 km north-
east of Chinle, may more closely approximate conditions within much of the
monument. Lukachukai has a mean annual precipitation of 278 mm (Sellers
and Hill 1974: 312). As at Chinle, the bulk of the precipitation falls
during summer thunderstorms. The mean daily high at Lukachukai is 18.1° C
and the mean daily low is 2.1° C. The mean daily high for July and August
is 29.7° C and for January it is 6.0° C. The mean daily low for July and
August is 13.5° C and for January it is -8.3° C. There are no figures for
the average frost-free interval at Lukachukai.

Hack (1942: 23) has defined four climatic zones for the nearby Hopi
country. In the first zone rainfall averages more than 400 mm and the
growing season averages less than 120 days. In the second zone precipita-
tion averages between 300 mm and 400 mm per year, with a growing season
of more than 120 days. In the third zone precipitation is generally
between 225 mm and 300 mm per year and the growing season is longer than
120 days. In the fourth zone rainfall averages less than 225 mm per year,
with a growing season of more than 120 days. Hack determined that the
third zone is the optimal zone for farming in the Hopi country and that
the zone is favored by Hopi farmers.

The climatic statistics discussed above suggest that Canyon de Chelly
National Monument lies in an area comparable to the optimal agricultural
zone defined by Hack. This may account, in part, for the intensity of
occupation of the monument, within which more than 500 archeological sites
have been recorded. The canyons, where precipitation is supplemented by
discharge from the regional groundwater reservoir into the streamflow,
are particularly attractive in terms of their water supply. The growing






