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This report sumnariges the work dome on the chronology phase of the

bristiecons pine study, "Continumtion of Studies on the Dendrochronology of
Bristlecone Pine (Pinus sristete Engelm.)" and the earlier "Dendrochromology of

Bristlecons Pine (Pinus aristats Engelm.) as & Basis for the Extension of

Dendroclimetic Indices,” vhich were supported by Hationsl Science Foundation
Research Grants GP-2171 and G-19949, respectively. This reasarch continued
studies initisted by Bdound Schulman under NSF Grant G~22Th, but terminated by
his untimely death im 1958. '

The proposal (1961) was "to make sn analysis of growth rings of bristlecone
pine; to construct s tree-ring chronology covering more than four millennia,”
and (1963) "to complete studies underway in the establishment of & W600-year
tree-ring chronology for bristlecone piume in the White Mounteins of Californis,
«»vto extend the study of bristlecone plue to major sites throughout the range
of the species, and to couvperate with The University of Arizons Rediccarbon
Leboratory in the establishment of a joint control for the long-term dendroclimstic
calendar.™

A status report was presented Januery 10, 1965, in the propesal
"pendrochronology of Bristlecone Pine Prior to 000 B.C." The title of this
study (supported by Reseerch Grant (P-4892) expresses & degree of confidence in
the strength and extent of the bristlecone pine chronology. At thet time, the
limit of the chromology was 3878 B.C. h

The present master chronclogy for the White Mountain aree has & computer-
derived standardized mean that terminates st 2400 B.C. The growth-ring chronology
from living trees thet have & maximun age of nearly 5000 years has been extended
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with records from long-dead trees. Various messured ring sequences frow
remsants dating to sbout 4650 B.C. have been submitted for computer processing.
This early rvecord ism still in the process of development; but the guality of the
orosadating is good and the confidence in the deting is high. There ave, for
exsaple, four specimens represented by ten measured radii at 3200 B.C.

Studies of bristlecope pine throughout its geogrephicel extent have been
deferred hecause of the pressing need for intensely developing the Vhite
Mountaip chronology for maximum length. In varicus stages of developsent,
however, are bristlecone pine chronclogies for the Inyo Mountains that sdjoln
the White Mountains on the south; the Pasamint Mountains that lie west of
Death Velley, and the Spring lountains near Las Vegas, Nevada. These areas all
show value for climatic épalysis and probebly will be developed in conjunction
with the "Dendroclimatic Series” project at the Laboratory. Other more lsolated
eress are also being studied: gpear Cedar Breaks and Bryce Canyon in Utah and
in some of the high sountain aress in Hevadn. The Vheeler Peak ares has
produced & 4900-year-old brigtlecome pine (D. R. Currvey, "An Aneient Bristlecone
Fine Stand in Eestern Nevede.” Ecology 46(L):564-6. Early summer, 1965).

Cooperative dendrochronological end rediocerbon anslysis of this millennia-~
old vood has proved to be mubually bepeficisl, Carbon~lh dates, used initially
as & gulde to the precise tx%mriag dating of remnants of unkndown sge, were in
turn interpreted in terms of the actusl tree-ring age of the specimen, The
resultant séries of dual dates, extending to k200 B.C., indicetes that radiocarbon
determinations on specimens 2000-years-old and older result in derived dates
that ere imgreasingly too recent. The discrepancy between the C-1k dates and
the calender dates may reflect & long-term chenge in the relative asmount of
radiocerbon in the atmosphere, & change that mey be assoclated with the warming
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period following the last gleclstion. The bulk specimens of bristlecone pine
are providing precisely-deted wood for detalled rediocarbon apalysis thet is
aimed toward defining the discrepancy between radiocarbon and sctual dates.

Associated studies in the dendrophysiclogy and dendroelimstology of

bristlecone pine and other coniferous species are providing e basis for the
interpretation of palecclimate.

Many aspects of the bristlecone pine chropology study will be contimued
under the current NSF Orant @P-4892 under the title "Dendrochronology of
Bristlecone Pine Prior to 4000 B.C." The initial projects provided & basis for
the extension of the tree-ring chronology into earlier periods. Recent
additions give, for the avove title, & chronology of years (to U600 B.C.);
and thus provide & continuous chronology of over 6600 yesrs.

The relation of the past projects to radiccerbon anslysis has heen very
favorable, The emphmsis in cooperative studies which originslly provided a ¢-14
date as a gulde to the tree-ring dating of rempants of unknown age is now
reversed and we are supplying precisely-dated wood as a calibrated control for
¢-1h4 enalysis. In anticipation of increased requests for dated wood in the B.C.
tise-range, ve are collecting bulk wood so thet the Leborstory can serve as the
distribution point for such material.

Dr. LaMarche of the U.3. Ceologicul Survey is continuing his study of
short-tera geologic erosion based upon the ages of the vristlecone pine. He
currently is interested in the relict timberline snd has submitted for radiocerbon
analysis wood found from 40D to 600 feet above the present timberline. The
tree-ring dating of these remnants will depend upon cur development of & long«
term upper timberline chronology (our primery emphssis has been upon the
drought-controlled chronology of the lower limit of the species).




Four papers are in preparation:
Dendrochronology of bristlecone pine, Plous aristata, to T80 B.C.

(vith Edmund Schulusn)  Accepted for publication in the Tree-Ring Bulletin.
Relation of rediccarbon dates to dendrochromologleally dated aristlecons

ploe, Pinus aristete. (with Paul Dsmon) Suggested for Sclence.

Deteruination of the age of the Theyngan settlesent of Swise Lake Duellers
as en example of dendrochronologically calibreted radiocarbon dating.
(vith B. Huber and H. B. Suess)

Pollen analysis of dendrochronclogleslly dated bark traps.
(with V. ¢. LeMarche, Jr. and D. Adem)

The incressing seope of the study has moved back the publication date of &

definitive unonograph covering all aspects of the developuent and presentation of

the tree-ring chronology for bristlecone pine. This will be done near the end
of the presenmt project, probsbly vwith & comtribution by Dr. Fritts on the
¢limatic interpretation.

Tangential to the main body of redesrch are au ever-enlarging owsber of
saaller projects thed will be published separately. Asmong these are;
| & report on srchaeclogicel dates based upon the bristlecone pine chronology.

Two sites have already provided such dates. One, Crooked Creek Cave, is at an
elevation of 10,000 feet in the Ancient Bristlecong Plae Porest. A second is
the so-called antelope trap site south of Hawthoroe in west-gentral Neveds.
Computer correlstion studies with materisl fras Navejo Hountsin in south-central
Utal aye nov in progress.

A sontinuous series of reports on radiocarbon dates based upon deted wood
of the bristlecone plue. Ve now are providing voeod for four rediocarbon
leboratories., Thelr publicstions will cite both ocur Leborstory end the Hetionnl
Selence Foundation support.




