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SURVEY OF SEQUOIA STUDIES, IT*
A. E. Dougrass

The following studies of sequoia ring records, made chiefly between
1915 and 1927, had as a first and major objective the dating of the pre-
historic ruins in the Pueblo areas including Arizona and New Mexico.
Local search for specimens went on in the Pueblo area while these attempts
at dating them by sequoia records were carried out. The results of this
long work on the sequoias seemed at the time disappointing because the
above objective was not reached. However, now one can realize that more
vital results were secured in the advance of methods and understanding
of the problems of dendrochronology, advances which later enabled us to
reach the same objective in a different way.

RING-RECORD CHARACTERS IN SEQUOIAS

There are three species of sequoias: (1) coast redwoods at low eleva-
tions along the California coast, (2) fossil redwoods in Yellowstone Na-
tional Park and other areas, and (3) the giant sequoias growing at 4000
to 8000 feet elevation in the Sierra Nevadas. The two living species dif-
fer in their methods of withstanding the pressure of the powerful westerly
winds to which they are subject. The coast trees protect each other by
growing close together. The trees are slender, with little taper. Under
heavy wind pressure a great strain in produced near the base; this stimu-
lates the growing layer and large and erratic rings are produced. Thus
basal sections of the coast redwoods are almost completely useless for
historic ring .records. Upper sections in these trees are a little better,
though highly complacent.

The giant sequoia, on the other hand, withstands wind pressure by a
pronounced taper, i.e., larger lower stem and large supporting bulges at
the base, which helps maintain an isolated tree that towers above the sur-
rounding forest. The bulges have localized effect on the rings. This has
been studied (Climatic Cycles and Tree Growth, I and II) under the title of
“gross rings.” On the stump top these effects can be seen and a radius
can be selected that largely escapes them.

Though the giant sequoia is greatly superior to the other two species,
its individual groves show differences due to latitude effects on precipita-
tion. The Calaveras grove to the north at some 4000 feet elevation can be
eliminated at once on account of the effect of increased precipitation. The
southerly groves are much better and have cut-over areas where stumps
may be studied.

*Continued from the April, 1945 Bulletin. The climatic basis of crossdated ring
variations had been recognized for some years when this sequoia work was started.
A large part of the reductions here described were done in the laboratories of the
University of Arizona as “Climatological Researches” in association with the De-
partment of Ecology, Division of Plant Biology, Carnegie Institution of Washing-

ton, to each of whom my sincere thanks are here given. The only publication

other-than the “Sequoia Topography” (II, p. 100) here referred to has been some
brief references in the Carnegie Institution Yearbooks.
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The land contours in these southerly groves at 6000 to 8000 feet vary be-
tween well-watered basins and steep upland slopes in which the trees do
not get “imported” water but must depend more on the snow and rain im-
mediately about them. Hence they give better ring records; that was
what we found out in this seemingly fruitless work.

SEQUOIA CHRONOLOGY BUILDING

Chronology building was a slow assembling of the best sequoia records,
with the aid of an improving judgment of quality and recognition espe-
cially of the influence of the immediate surroundings of any trees. The
immense age of the trees made each trial of method a formidable opera-
tion, and for that same reason the results were important and convincing.

Basic dating. Any long record in modern trees must have a correct be-
ginning with unquestioned outside ring date. By good fortune, a reliable
dating of the outside ring was made at the very start in July, 1915. On
that first morning, above Camp 6 in Redwood Basin while getting v-cuts
from trees nos. 1, 2, 3, and 4, I heard the fall of a nearby sequoia. An
examination an hour later of this tree, called no. 5, showed a very soft,
outside, incomplete ring next the bark, which was the ring for 1915 without
any possible doubt. The outer centuries of rings in tree no. 5 are illus-
trated in the figure.

In 1924 an attempt was made to establish basic dating in Calaveras
Grove, but it was not satisfactory on account of too much “complacent”
growth both in the sequoias and in the surrounding pines. The dating of
those sequoias, however, had no question, since crossdating with the
long sequences of the southerly groves was completely convincing in the
very long ring records available.

In 1925, the collection of the Springville sequoias gave another oppor-
tunity to check basic dating by borings in living sequoias. Borings (by
Swedish increment borer) were made in young trees still enclosed by
branches way down to the ground, but the very large, complacent, “in-
fancy” rings gave no identification of outer ring patterns.

Borings were then made on older, but still youthful, trees through the
thick bark at points as high from the ground as we could reach, but though
they seemed to confirm the previous dating the rings were somewhat com-
placent, and in the relatively short borer records there were fewer dating
checks than one wanted. The difficulty with all those Springville se-
quoias was that they were complacent, a fact not recognized till some years
afterwards. .

In 1931 a very satisfactory basic dating test was made in the Sequoia
National Park on living trees. Superintendent White supplied us with a
truck, a guide, and a ladder; we bored a half dozen smaller but mature
sequoias showing stems with red bark and no branches. This meant real
ring series that could be dated although not having the high quality of old
age when the rings are at their best. But the test was completely suc-
cessful and verified the dating of 1915.*

*This group has other items for this record. SP (Sequoia Park) no. 1 is from the

125-foot level of the tree whose 10-foot section is in the Arizona State Museum.
No. 2 is the General Sherman Tree. Nos. 3, 4, 5, 6, and 7 all give good basic dat-
ing by showing the ring for 1931 and a sufficient number of good dating checks.
No. 6 is especially strong in checks back to 1826. No. 8 is from the tree beside
the “auto log” and has a fine record from 1635 to 1917 when it was injured. The
group SP 3 to 8, standardized, has been plotted and examined for cyclic data.
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