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DENDROCHRONOLOGY IN MEXICO

Bryant Bannister
and

Stuart D. Scott

IN 1929 DENDROCHRONOLOGY became a recognized archaeological dating tool
when Andrew Ellicott Douglass first succeeded in establishing absolute tree -ring
dates on a multitude of timbers from over 40 of the major prehistoric ruins
of the southwestern United States (Douglass, 1929, 1935) . Since that time the

use of the tree -ring dating method in archaeological contexts has expanded
considerably, not only in the Southwest where roughly 10 000 tree-ring dates
have now been produced but also in other parts of the world such as Alaska,
the Missouri River Basin, the Scandinavian countries, several additional
countries of Europe including Russia, and, most recently, the Near East (for
summary, see Bannister, in press). The question naturally arises, therefore, of
the possible use of this dating technique in Mexico and its application to the
chronological problems of both northern Mexico and of Mesoamerica. In spite
of the acknowledged archaeological contributions that tree -ring data can pro-
vide -not only in terms of dates but also through the environmental histories

recorded in ring series- relatively little dendrochronological work has been car-
ried out in Mexico. The Laboratory of Tree -Ring Research at the University
of Arizona, however, has just completed an extensive study of tree -ring speci-

mens from the large prehistoric site of Casas Grandes in northwestern Chihua-
hua. The results of this project are such that renewed interest in Mexican
dendrochronology can be expected and it is the purpose of this paper, there-
fore, to summarize past work, to present the results of current investigations,
and to speculate on the course of future research efforts in this field.

There are two ways in which tree -ring studies can be initiated in any given

area. One approach is to sample beams and other archaeological materials from
prehistoric ruins. Such collections can then be studied as a unit to see if
crossdating exists between pieces and if it is possible to establish a floating
chronology, that is, a relative tree -ring chronology not anchored to the Christian
calendar. The second approach is to sample living trees in order to determine
suitable species containing interpretable ring records. These trees, when found,
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can then be crossdated with each other and quantitative dendrochonologies can
be derived. It is apparent, however, that before absolute dating of archaeolog-
ical specimens can be achieved, both approaches must be utilized so that precisely
dated ring series from living trees can be extended back far enough into the
past to overlap and match with the prehistoric tree -ring records.

Prior to the recent Casas Grandes project, both types of studies had been
carried out in Mexica. Early in the 1930's, Edwin B. Sayles collected 51 beam
sections from cliff dwellings in western Chihuahua for the Gila Pueblo of
Globe, Arizona (Sayles, 1936). These specimens were analyzed by Emil W.
Haury and on the basis of crossdating with Arizona master chronologies, a
single date of A. D. 1374+X was published in 1938 (Haury, 1938:3 -4).
Additional archaeological collections from northern Mexico, largely taken by
Robert H. Lister of the University of Colorado and Deric O'Bryan of Gila
Pueblo, include 116 samples from some 20 individual sites (mostly cliff dwel-
lings) in northwest Chihuahua and adjacent parts of Sonora (Lister, 1958;
O'Bryan field notes on file in the Laboratory of Tree -Ring Research).

From further south, the Laboratory of Tree -Ring Research collections contain
a few prehistoric and early historic samples from Durango, one piece of a
large oak beam from an ancient mine in Michoacan and 246 specimens from
Tlatelolco, Xico, and Tenochtitlan in the Valley of Mexico. Unfortunately,
most of this latter wood is Cupressus and unsuitable for dendrochronological
purposes.

A number of cores from living trees on the eastern flank of the Sierra Madre
Occidental were obtained by Lister and O'Bryan when they visited archaeolog-
ical sites in the area but the ring data were never published. However, follow-
ing the Third Round Table Conference of the Sociedad Mexicana de Antro-
pología in Mexico City in 1943, several distinguished Mexican anthropologists
urged the late Edmund Schulman to undertake further investigation of modern
trees in Mexico. Schulman's stated objectives were to seek out as long -lived
trees as possible which would provide a tree -ring index of climatic variation
and which would permit the construction of a master calendar so that beams
from ancient Mexican structures might be dated. Because of time limitations,
Schulman concentrated his work in only two areas: at Desierto de los Leones,
about 32 kilometers southwest of Mexico City, and in the state of Durango in
the high forests about El Salto. The Mexico City work was rather disappointing.
Trees containing a good chronology were difficult to obtain and only a very
weak, insensitive record of less than 80 years was constructed on the basis of
two white firs (Abies concolor). In Durango, however, Schulman's efforts
met with somewhat more success. There he was able to sample and analyze
four different groups of trees, representing three different species (pine,
Douglas fir, and white fir), and he was able to construct a 300 -year master
chronology for the El Salto area. This chronology bears only a slight resem-
blance to the record in the trees of southern Arizona but shows a greater
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similarity with the chronologies of southern New Mexico and the Big Bend
area of south Texas.

In spite of the good results obtained in Durango, Schulman in 1954 express-
ed a very pessimistic outlook in regard to future archaeological tree -ring work
in northern Mexico. He suggested (Schulman, 1954:28) :

that direct tree -ring dating of ruins in those areas will be definitively done
only in a very few localities, if at all. It appears that localities favorable for
tree -ring dating are rare, because the most suitable species, Douglas -fir, is
of very limited distribution, and because low -latitude characteristics such as
marked local variations in chronology, incidence of false and eratic growth,
and tendency to short length of sequence are all very pronounced.

Indeed, with the exception of the one specimen dated by Haury, none of the
Mexican archaeological tree -ring collections showed much promise of ever being
dated. Every dendrochonologist who had studied prehistoric Mexican samples
had independently arrived at the conclusion that archaeological tree -ring dating
in Mexico would be extremely difficult, if not impossible. It was with con-
siderable doubt of eventual success, therefore, that we in the Laboratory of
Tree -Ring Research began our examination of specimens from the Casas Gran -
des site.

Casas Grandes is located in the Valley of the Rio Casas Grandes approxi-
mately 270 kilometers northwest of Ciudad Chihuahua and about 150 kilo-
meters south of the United States -Mexico border. This important archaeological
center, with possible prehistoric cultural inter -relationships with Mesoamerica,
the Southwest, and perhaps the Mississippi Valley, was excavated by the Joint
Casas Grandes Expedition under the direction of Charles C. DiPeso. The ex-
cavations were begun in 1958 and continued through 1961 under the sponsor-
ship of the Amerind Foundation, Inc. of Dragoon, Arizona, and the Instituto
Nacional de Antropología e Historia of Mexico City. Quantities of wood and
charcoal were recovered - eventually amounting to 410 catalogued specimens.
After an initial pilot study of a few of the first pieces received had revealed
that crossdating among samples did exist and that a floating chronology for
the site was assured, financial support for a more extensive project was ob-
tained from the National Science Foundation of Washington, D. C.

The Casas Grandes dendrochronological investigations were carried out as
two separate but closely interelated projects. The first part consisted of the
construction of a modern chronology based on living trees in the Casas Grandes
region and the second part constituted the laboratory analysis of the entire
Casas Grandes and other northern Mexico archaeological collections. It was
our hope, of course, that the modern record would be of enough length to
provide absolute dates for the archaeological specimens. An intensive search
for old trees in the area was made by Thomas P. Harlan and, with the inclusion
of the earlier modern samples collected by O'Bryan, a precisely dated ring
record back to the year A. D. 1524 was established - unfortunately, a date
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evidently not early enough to overlap the time of construction of the Casas
Grandes Pueblo. Attempts to extend this chronology by incorporating materials
from old houses and the Convento San Antonio de Casas Grandes, thought to
have been built in A. D. 1667, have so far proved fruitless. As in the case
of the Durango tree -ring record, the Casas Grandes modern series shows only
a slight similarity with the established tree -ring chronologies to the north and
there is evidence to indicate that the northwest Chihuahua region should be
considered a distinct dendroclimatic unit.

As for the prehistoric samples, a number of the large Casas Grandes timbers
showed remarkable similarity of ring pattern and a strong 500 -year floating
chronology was established on the basis of some 521 cross dated spcimens - near-
ly all of them identified as Pinus by the Forest Products Laboratory of Madison,
Wisconsin. It should be emphasized that these crossdated pieces are precisely
dated relative to each other and consequently comprise a highly reliable site
chronology even though the series is not dated in absolute terms. Thus, analysis
of the terminal dates obtained should offer valuable insight into the construc-
tion history of the ruin.

Furthermore, the floating Casas Grandes tree -ring chronology has provided
a foundation for the construction of a regional chronology applicable to a
broader geographical area. For example, previously collected specimens from
one cliff dwelling in the Rio Garavato drainage of Chihuahua, about 110 kilo-
meters south of Casas Grandes, and from one archaeological site near Gavilan,
Sonora, approximately 125 kilometers northwest of Casas Grandes, have already
been crossdated into the 500 -year Casas Grandes relative series. These smaller
sites, then can now be directly integrated into the regional cultural sequence.
Our attempts to position the floating chronology through comparison with the
long range absolute dendrochronologies of Arizona and New Mexico have so
far been unsuccessful. Again this would indicate that we are dealing with a
new dendroclimatic region.

It is quite appropriate, therefore, to compare the current status of northern
Mexican dendrochronology to the situation as it existed in the Southwest prior
to 1929. Although the scope of the Mexican investigations to date is relatively
smaller, there nevertheless exist certain parallels: a centuries -long modern ring
record separated by an unknown period of time from an earlier floating ar-
chaeological chronology derived from specimens from several different sites.
Thus, extension of the present modern chronology backwards in time through
the incorporation of older materials or, vice versa, the extension of the floating
chronology forwards in time by means of samples from later archaeological
sites, would eventually close the temporal gap and provide absolute dates. There
is also the possibility that the floating chronology might be converted to an
absolute one by the closing of yet another gap - a geographical gap in this
case. If archaeological sites of approximately the same time period as the Casas
Grandes site could be located in areas geographically intermediate between
Casas Grandes and the well dated regions to the north and if datable tree -ring
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samples could be obtained from these sites, then it should be feasible to tie
in the relative Casas Grandes chronology directly with the absolute tree -ring
records of the Southwest. That the problem will be solved by closing either
the present temporal gap or the geographical gap, or both, seems inevitable
but just when this event will take place will depend upon future research
projects and, in no small measure, the amount of interest displayed by Mex-
ican archaeologists.

Once the existence of an absolute tree -ring chronology for northen Mexico
becomes reality (and present indications are that such a chronology would be
well over 1000 years in length) then the process of extending the method
southward can begin. Although not impossible, it is doubtful that long range
chronologies can be established independently in the Valley of Mexico region
and further south principally because of the lack of dendrochronologically
acceptable species. Nevertheless there is reason to believe that the tree -ring
dating mthod can be gradually extended at least as far south as the state of
Durango and perhaps even further - our present knowledge does not permit
the setting of limits at this time. As more and more tree -ring dates become
available for northern Mexico and the adjacent regions to the south the pre-
sence of southern trade goods in northern dated sites and, conversely, the find-
ing of dated northern intrusives in southern sites should prove helpful in
answering some of the chronological questions relating to Mesoamerica. A
comparable situation exists today in the southern Arizona desert areas of the
Hohokam where cultural phases have been placed in time on the basis of
intrusive tree -ring dated pottery types from northern Arizona.

Alfred V Kidder and J. Eric Thompson neatly anticipated this present
threshold of Mexican dendrochronology when in 1938 they wrote (Kidder and
Thompson, 1938:509) :

It is quite possible that absolute dates may be supplied, by dendrochrono-
logy, for some of the more northerly Mexican cultures, thus shortening the
gap that must be bridged by archaeological methods.

To be sure, Kidder and Thompson had the Maya Calendar correlation problem
in mind and perhaps this problem has already been satisfactorily solved by the
C -14 method (Satterthwaite and Ralph, 1960) but the fact remains that the
benefits of the precise tree -ring dating technique have yet to be applied in
Mexican archaeology. We earnestly hope, therefore, that the full potentialities
for further Mexican tree -ring work, as illuminated by the successful Casas Gran -
des project, can be exploited, but to do this we also realize that the cooperation
of Mexican archaeologists must be enlisted and that the participation of other
Mexican scientists must be sought.
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