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THE APPLICATION OF TREE RING ANALYSIS TO DEPOSITION
PROBLEMS IN CHACO CANYON, NEW MEXICO
By DONOVAN SENTER

During the many seasons of excavation carried on by different sci-
entific institutions in Chaco Canyon, New Mexico, the question of absence
of burials representing the people of the large pueblos has many times
been debated. Linked with this question is that of valley floor-fill since
the period of desertion of this canyon in prehistorie times. Excavations
made by the University of New Mexico in 1928 at the back wall of the
large pueblo of Chetro Ketl indicated that fourteen feet of sandy fill had
been deposited at that point since the foundations of the pueblo were
laid. Finds of sherds by Pepper, Judd, and others in the walls of the
Chaco arroyo likewise pointed to considerable fill since the period of oc-
cupation in the late ninth to the early twelfth centuries.

With these problems of burials and deposition in mind, the Anthro-
pology Department of the University of New Mexico decided to excavate
a deep trench as a part of their 1936 field program. This cut is event-
ually to be extended across the canyon along the line of projected sta-
tions.

The cut was begun between Chetro Ketl and the arroyo. The trench,
fifty feet long and twelve feet wide, was carried down six feet, at which
point excavation was shortened to twenty-five feet and narrowed to six
feet. The trench was then carried down another six feet, at which depth
it was narrowed to three feet and carried down six feet further. This
gave a vertical face extending eighteen feet below the surface and twenty-
five feet long. At the bottom was sand showing no trace of culture ma-
terial. Deposition and erosion surfaces laid bare by the cut were identi-
fied* and all sherds encountered were collected and marked to indicate
their locality. These sherds were classified and their period, as formerly
determined by the pottery and tree ring work by Hawley on the Chetro
Ketl dump**, was used to check the approximate dates of the surfaces
which contained these sherds. The wet and dry periods indicated on the
tree ring master chart for these dates were then checked against the wet
and dry periods as suggested by the deposition and erosion surfaces. This
application of data derived from dendrochronological data to a problem
primarily geological in nature introduces a new combination of tech-
niques whose success here suggests possibilities of application to sim-
ilar problems eleswhere.

Conclusion:

Deposit I, sterile of sherd material, was topped by erosion surface
I, and this in turn by deposit II, in which were Escavada black-on-white
sherds dating from about 850 to 950 A. D. Erosion surface II represents
a minor cessation of deposition and was probably not a period of consid-
erable erosion. Above this surface, in deposit III, were found Gallup and
Chaco black-on-white, dating between 950 and 1130 A. D. From these
data it appeared that there was a period of extreme erosion in the Chaco
before or early in the tenth century and that some time in the eleventh
century there was a cessation of deposition. Following this, in the end of
* Geological identifications were checked by Dr. Ernst Antevs.

** Hawley, Florence M., The Significance of the Dated Prehistory of Chetro Ketl. Chaco Canyon, New
Mexico, The University of New Mexico Bulletin, Monograph Series, Volume 1, Namber 1, 1936.
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the eleventh century or the beginning of the twelfth century, came an-
other period of deposition. In checking these erosion-deposition data
against the weather fluctuations known for prehistoric Chaco through
the tree ring chronology, we find a definite relation. Chetro Ketl was
occupied for some time prior to the extreme drought of 900 to 907 A. D.
It seems probable that erosion surface I was formed near the time of
this drought, after which the Escavada sherds were laid down in deposit
II at about 950 A. D. The years between then and 1035 were of average
rainfall, with occasional dry years. Between 1035 and 1041 a drought
less severe than that of the tenth century probably is connected with
the erosion of erosion surface II. Deposit to 1100 A. D. represents a
moderately damp period, probably from about 1050 to 1100 A. D. and
onward, at which time both Gallup and Chaco black-on-white, found in this
stratum, are known to have been made.

The fluctuations in rainfall indicated in the successive erosion and
deposition surfaces indicate that no major or even minor climatic changes
occurred to cause the desertion of Chaco Canyon; if the canyon dried up
and the water table was too low for continued agriculture, the condition
was probably due to human despoilation of the forest border and to con-
sequent forest recession and erosion of the light soil, according to the
Douglass theory.

TYPICAL RING-RECORD FROM CHACO CANYON
i 700 TO 850, CK-331.

By A. E. DOUGLASS

In 1931 several groups of specimens collected by Morris in 1927 and
subsequent years were examined and many of them were joined by cross-
dating to form floating chonologies. It was, for a long time, an import-
ant question which one of these chronolozies came first. In December,
1931, Miss Florence M. Hawley (Mrs. Senter) dated a superb pine speci-
men which she had found in Chetro Ketl in connection with work of the
University of New Mexico. A certain configuration in this piece cot-
responded to a group of rings in one of these Morris groups and opened
the possibility that the floating chronology JCD (Johnson Canyon Dat-
ing) immediately preceded and even over-lapped our known chronology
which then extended back to 700 A. D.

The rings in the later part of that specimen, CK-331, identified beau-
tifully with the sequences already known and supplied what is perhaps
today the best ring record from the Central Pueblo Area extending dur-
ing the seven hundreds.

The accompanying photographs of this specimen show an excellent
sequence of rings from 685 A. D. to 846. The ring for 847 has a slight
uncertainty in identity in this picture, being usually very small. These
negatives were made several years ago by Mr. H. F. Davis at the Steward
Observatory. In developing the entire Central Pueblo Chronology from
11 A. D. to the present time the early seven hundreds A. D. proved to be
one of the difficult periods to cover with a large number of specimens
and while this connection between the chronology before and after 700
A. D. has been amply verified by other specimens, it still remains a part
of the sequence which has less than average number of specimens.
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TYPICAL RING SECORD FOR CHACO CANYON
700-850, CK-331
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SELECTION OF TREES FOR CLIMATIC STUDY
By EDMUND SCHULMAN

Recent developments have shown that the principles of selection
of tree-ring specimens for purposes of climatic studies have frequently
been misunderstood or neglected, and have thus led to inferences which
may easily be in error. Random sampling of trees in a forest will give
an approximation to their average growth as influenced by every active
agent in the environment. It is often overlooked, however, that when the
objective is the study of climate or especially one element of climate such
as rainfall, not a random but a highly selected sample is necessary. Ex-
tensive remarks on the selection of specimens, particularly v-cuts, have
been published by A. E. Douglass (1).

In the western yellow pine and Douglas fir, in drought areas, the re-
cording of rainfall is greatly emphasized in the average individual by
habits of the tree in relation to its dry environment. But other species in
other more moist regions ordinarily seek conditions for growth which may
permit many undesired influences to operate unchecked. Outstanding
examples of this latter class are the California coast redwood and the
Monterey pine. Hence the selection of individuals in such cases needs
greater care than in our drought areas.

The general climatic quality in ring sequences needs to be established
as firmly as possible before any definite climate correlations are worth
attempting. This is done by making sure that different trees cross-date.
First, the favorable tree must possess high circuit and vertical uniformity;
that is, relatively small rings must be relatively small almost everywhere
in the tree-trunk, large rings must be likewise large, so that annual
growth curves derived from radials anywhere in the tree show agree-
ments with each other approaching identity. Second, different trees from
the same climatic area must show pronounced agreement in the changes
of radial growth. The greater the distance between the trees combined
with closer agreement, the more reliable the mean curve for the region
will be, as a record to be correlated with climatic elements. Finally, the
mean sensitivity, or average change from one ring to the next, should
be high. An extensive set of sequences showing high climatic qualities
has been published for the Central Pueblo Area (2).

Such comparisons with climate as those just mentioned are only worth
making in trees properly selected for this very use. Hence it is most im-
portant to know the topographic and individual characters of locations
where such trees may be found. Trees likely to yvield good climatic re-
cords are as follows:

1. Those which grow high on the sides of steep slopes*; underground
water supply is thus reduced to a minimum, and the immediate rainfall
must be depended upon.

2. Those which grow on a thin soil; a combination of outcropping
bedrock, a thin porous soil, and a steep slope might yield the tree record
ideally most sensitive to rainfall.

3. Those which avoid highly exposed points; strain and dessication
due to wind often introduce much irregularity into growth (3).

4. Those which are not subject to the influence of immediate neigh-
bors; trees which are overtopped, or laterally suppressed from one or

* The author has the California coastal areas particularly in mind in this instance: in Arizona and
Colorado certain differences between north and south slopes enter the problem.



