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SUMMARY (non-technical)
The object of this project ie reconstruction of climatic patterns of
the past using tree rings, pollen, and other proxy series, as well as cli-
matic data from the Northern Hemisphere. Plans for work at the Laboratory
of Tree-Ring Research during 1972-1973 included primarily the collection,
processing and preliminary analysis of tree-ring data from North America,
collection of historical data such as long climatic records, and the cal-
ibration of tree-growth patterns vith the synoptic patterns of climate.
Virtually all the tree-ring collections made before May, 1973 from
North America (southwestern, midwestern, northeastern, and southeastern
United States, Alaska, and Mexico) have been analyzed, along with collec-
tions from Sweden. In addition, scunning of materials from other collec-
tions made available to the project has been completed and preliminary pro-
cessing of these materials is under way. A data bank of climatological in-
formation has been accumulated for a network of stations west of Meri.ian 100

and prepared for use in calibration with tree-growth data. Climatic recon-

P

structions made to date cover parts of North America, the North Pacific,
and Eastern Asia back to A.D. 1700, Currently reconstructions for the north=-
ern arcas are being tested against independent tree-growth data.

Visits by H, C., Fritts with scientists in Eurecpe and a series of letters

to forei:n scientists have both exposed and developed interest in tree-ring

bascd paleoclimatic reconstruction on a world-wide basis. The development
of a bank of tree-ring data and the standardization of computationmal tech-
niques to implemunt this work are subjects of meetings and workshops planned

for the ncar future.
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INTRODUCTION

With growing awarencss that climate does change, that man has an im-
pact on climate, and that climate, in turn, has an impact on man, it is im-
portant to document the characteristics of past climates and past climatic
changes. Climatic change occurs on all time scales, but our knowledge of
the spatial and temporal character of climatic change becomes less accurate
as we work back from the present. In order to obtain climatic information
on the time prior to meteorological observatioms, it is necessary to rely
on proxy records, i.e., environmental chronologies that reflcct in some man-
ner the changing climate. Fritts et al. (1971) have shown that ring-width
patterns over a large spatial area, such as North America, can be calibrated
with climatic data and the calibrated relationship used to estimate climate
of the past frcm the corresponding patterns in tree ring..

The object of this study is to expand the tree-ring and other data
basc beyond western North America (Fritts ct al., 1971) to include eastern
North Amcrica, the Arctic, Europe, and possibly the Asiatic sector.
Collectsons outside the United States are to be obtained through collabora-
tion with . tionals of the particular countries. These data will be applied
to climatic information for the Northern Hemisphere to make reconstructions
of past variation on a hemispheric scale. Other evidence for past ciimatic
variation is to be used to test independently and improve the reconstruc-
tions derived from tree rings.

The work has been divided into four initial tasks. Task 1 is the
search for suitable materials to the south of the existing grid Iinto Mexico.
Task 2 is an intensive sampling of a grid of living tree sites to match the

archaecological chronologies in the Plateau Arca of the Southwest. Task 3
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is the extension of collection sites into eastern North America and areas of
the Arctic and Europe, and has been subdivided into a) collections in eact=
crn United States and b) European and other collaborative work. Task 4 is
the development of a data bank ¢f tree-ring and climate materials along with
a file of historical and other proxy data. As the rata become more available
over wider geographical areas, the models being develope1 under NSF grant

GA-26581 will be applied to estimates of climatic variation for the hemisphere.
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ACCOMPLISHMENTS

The first year of the projected five-year plan for reconstructing past
climates has proceeded smoothly and according to schedule. Virtually all of
the tree-ring collections from sites in western North America have been com-
pleted (sec Table 1, item 1, Timing, from the 1972-1973 proposal), including
Task 1 materials from northern Mexico and the Rocky Mountains and the con-
centrated Task Z materials from the southwestern Plateau Area. Dating and
processing of these westera collections will be complete well within the
second year, per schedule.

Analysis of Task 3 specimens collected in other parts of North America
(Table 1, item 2), including sites in New England and northern Minnesota
reported in the January 1973 Semi-Annual Report, is in all cases either com-
plete or nearly so. The Mississippi drainage collection acquired from the
Uni‘versity of Chicago has been fully scanned for useful material in 4
states thus far and 14 of the sites represented are being prepared and an-
alyzed as potentially useful to the ARPA project. Such prior screening will
make greater efficiency possible in a trip planned for July/August, 1973 to
update the Chicago collections made 30 years ago. The expansion of trée-
ring site coverage into many new areas of North America is thus proceeding
as anticipated.

Professional contacts have been made with workers in the midwest and
ecastern United States and further contacts are scheduled for late summer,
1973, during collecting trips by Fritts *to Alaska and by Stockton in the
Arkansas-Tennessee region. Meetings have also been held during spring, 1973,

with collaborators in Britain and Europe to lay grouadwork for data collec-

tion and climatic reconstruction on a trans-Atlantic scale.




TABLE 1. TIMING OF DATA COLLECTION AND ANALYSIS (Arizona)
(Proposal of June, 1972)

Collect and process ring data from
western North America

Collect and process data from other
areas in North America

Process collections for density data

Collect and sample ring data from
other ccuntries

Collect historical information
Interpret tree-ring and all otcher
information, including pollen

data

De'.lopment of multivariate and
other models

Calibrate and relate actual climatic
anomalies to synoptic situation

Reconstruct past climate

I

Year
3
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A data bank of climatological information (Table 1, item 5) has been
accumulated for a dense network of stations west of Meridian 100. Many of
the data are keypunched and ready for use in analysis of tree-growth data,

A system for rapid data retrieval has been devised. Other historical cli-
matological data from pre-Weather Service sources are being acquired through
library research and incorporated into this system. Plans are being formu-
lated for the possibility of archival research into explorers' journals,
microfilmed newspapers, military post and church records from far western
United States and northern Mexico during the upcoming year (Table 1, item 5).
It is cxpected that such historical records can be used 'ater as indepen-
dent tests of our climatic reconstructioms.,

Additional multivariate models (Table 1, item 7) developed primarily
under the auspices of NSF grant GA-206581 are now available for use on the
ARPA project and are more fully described in Fritts and Blasing (1973).

These multivariate techniques enable us to calibrate spatial anomalies in

trec-prowth with spatial climatic anomaly patterns (Table 1, item 8) and,
using thece, to reconstruct the climatic patterns in the past implied by
tree-growth anomalies of earlier date. The reconstructions are continually
being verified by tests against independent climatic data. Climatic recon-
structions (Table 1, item 9) made to date consist of sea-level pressure

and by inference temperature, precipitation, and storm frequency over the
North American Arctic, western North America, and the North Pacific back to
A.D. 1700 (Blasing, unpublished dissertation; Fritts and Blasing, 1973).
Currently, reconstructions for the northern arcas are being tested against
independent treec-growth data from Alasl.a. Characteristic anomaly patterns
of reconstructed sea-level pressure have been classified using a weather-

typing scheme in order that changes from one dominant pattern to another
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through time may be readily identified (Blasing, unpublished dissertation)
Hence, Phase 1 of climatic reconstruction using annual data is well on the
way toward completion by the target date of June, 1974 (Table 2, item 2,
in the 1972-1973 proposal).

More detailed reports by the individuals directing each task follow.
The four tables following each report contain the progress of analysis on
collections made by cach task force to date. All new collections made since
the January, 1973 report and sites recently made available to the project
are included. Several collections previously listed which were found upon

analysis to be unsuitable for the ARPA project have been deleted since last

reporting.
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DETAILED TASK REPORTS

Task 1 reported by M. A. Stokes. Collections in Mexico, Southern California,

and Sweden.,

Between 17 May and 29 May, 1973 a reconnaissance fiecld trip was made into
Baja California del Norte to continue work initiated last summer expanding
tree-ring site coverage in Mexico, Two mountainous areas were checked for
1) specics available, 2) ring pattern characteristics, and 3) site character-
istics.

Two gencral :ites were sampled from the northernmost area, Slerra Juarez.

On the Mesa del Pinal two collections were made, one of Perry pinyon (Pinus

quadrifolia) and one of Pinus ponderosa. Each set contains a replicated sample
of 27 trees. Field observations indicate that therc has been much logging
throughout the areca so that most of the very largest specimens have probably
beew removed.  Some sensitivity was evident in some specimens but no great
age can be expected.

The southernmost group was collected from the S#grra San Pedro Martir,
which contains the highest elevations in Baja California. Collections repre-

c

sent 5 sites and a total of 85 trees. Species represented in this collection

include P. ponderosa, fir (Abies sp.), and incense cedar (Libocedrus decurrens).

The latter represent the grestest hops for extreme age in Baja California.
The total collection from Baja California, roughly 300 cores (Table 2),
will provide a fair representation of the dendrochronologic potential of that
area. A total of 8 of the previously reported sites for Task 1 have been
found to be of possible use in the ARPA project. Collections from Santa Fe
del Pino, Sicrra de Madera, and Saltillo, Mexico, formerly reported in the

First Semi-Annual Report of Jauuary, 1973, have bcen deleted because of prob-




lems with false rings, lack of sufficient ceplication, and inadequate series
length. Four of the Swedish collections arc being added to and will be
usable for the project as our predict.ons expand into the area of northern

Europe and the North Atlantic.

All analysis will be completed by the end of the next year, at which

time Task 1 will be accomplished.
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Task 2 reported by Jeffrey S. Dean. Collections in the Southwest Plateau Area

The principal objective of Task 2 is the construction of a geograpaical
network of tree-ring chronology stations thrcughout the plateau area of the
Southwest in order to asscss tne tre. growth-climate relationships and to
isolate spatial and temporal patterns of variation in past climatic condi-
tions in the region. The network of modern stations corresponds to an al-
ready cxisting grid of tree-ring chronologies based on samples from archac-
ological sites. Dendroclimat.c analyses of the modern tree-ring series will
bc used to calibrate the archacological sequences with local climatic con-
ditions as a basis for wore accurate reconstructions of past climatic var-
lability in the Southwest. Those modern series that cxtend far enough back
into the past will be merged with their archaeological counterparts to pro=-
duce continuous long-range chronologies suitable for detailed studies of
climatic conditions in the Southwest from A.D. 700 to the present.

During the past six months, fiftcen previously unsampled tree-growth
sites in Niw Mexico were collected to complete the grid of modern tree-ring
chronology .*ations which is the principal objective of Task 2. The 756
cores collected from 375 trees in New Mexico bring the total amount of mater-
ial available to the Task 2 research project to 1555 cores from 773 trees
representing 46 study sites in Arizona, New Mexico, Colorado, and Utah
(Table 13).

Laboratory study of the Task 2 collections procceded on schedule dur-
ing 1973. Sample analysis was completed on material from 10 stations, com-
puter analysis of the data from 8 of these site collections is in progress.

As of June 1973, specimen analysis has been completed for 22 sites. Seven-

teen individual species chronologies from 12 sites have been constructed and

Ay
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six additional dated species sets arc in various stages of computer proces-

c¢ing. Some additional collections are planned for a {ew previously sampled

sites in Colorado, Arizona, and New Mexico that have statistical or chrono-
logical deficiencies, but with analysis of these, the collection of data for
Task ? shall be completed.

Six of the modern chrorologies constructed as part of the Tusk 2 pru-
gram arc long cunough to overlap with their archacolcyical counterparts co
yield continuous chronologies that extend from the prchistoric past up to
the 1970s. The areas for which we now have continuous coverage are Tsegi

f Canyon, Hopi Mesas, nt Flagstaff in Arizona, Natural Bridges in Utah, and
Gobernador in New Mexice, Collection and collation of climatic data to be
used in dendroclimatic studies of the relationships between modern tree
growth and climate are now under way.

By the end of the second year, a suitable network of standardized tree-

I ring chronologies will be available and we expect to begin the task of cali-
bration with climate. These calibrations will be used to specify past cli-

i mate from anomalies in growth. This will proceed in three phases: first,
calivrations will use living trees; sccond, the living-tree chronologies

will be compared to the archacological tree-ring chronologies; and third,

-

these will be used to push the reconstructions of ciimate of the local areas

back to A.D. 700,

= - w

Al

Furthermore, the Task 2 tree-ring sequences can be incorporated into

larger geogpraphic chronology grids to provide paleoclimatic data onm a con-

tinental or hemispherical scale,
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Task 3a rvpnrtod_QX_ML_QL_ﬂisemqg. Collections in Northeastern, iiidwestern,

and Southeastern United States.

Tree-cing collectlons made in the midwestern and eastern sectors have
proven to contain data useful for long-term reconstructior. hose from New
England reported in Januarv, 1973 are almost complete through data processing
(Takie 4). An additional set of collections from northern Vermont has been
made available by Dr. Thomas Siccama of the Yale Schoo! of Forest Ecology.

The New England materials often have unusual growth curves so their anal-

program used to standardize data. The collections from northern Minnesota
arc dated and are being measured. The sites are strategically located and
the me erials show sufficient length to make them particularly valuable in
our ARPA work.

In order to determine which sites represented in the University of
Chicago collection might be climatically responsive and have adequate series
length, a total of 34 sites in Tennessee, Missouri, Arkansas, and Oklahoma
have becn scanned (Table 4), Twenty-one sites of white oak (Quercus alba),

short-leaf pine (Pinus echinata), hemlock (Tsuga canadensis), and eastern red

cedar (Juniperus virginiana) may prove vrofitable when updated with materials
to be re-collected from the respective sites. A collection trip is planned
to these areas in late July - early August, 1973,

A preliminary computer analysis was run on a set of eastern red cedar
from Jefferson County, Missouri (Mo-Je), to determine how this species re-

sponds to climatic Parameters and how usecful it may be in reconstructing past

B .,

climate. There is sufficient climatic information in the rings of this spe-

cies, bul pgreat difficulty with crossdating suggests that cedar may be less
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promising than other species for which the dating is more reliable. Further
work on cedar is planned using Norris Basin materials; however, our primary

efforts will be directed toward developing chronologies of other species in

the East, particularly the oaks,.
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Task 3b reported by H. C. Fritts. International Cooperation.

The work of obtaining ring data produced in other countries has begun
with the circulation of a letter in January, 1973 to more than 150 scientists
throaghout the world (see Appendix). More than 50 scientists replied. and a
second letter was sent in April, 1973 (sec Appendix). The objective is to
cstablish a collaborative international effort with non-American counterparts
who will collect and proces; the data from their areas of interest. 1In order
to cncourage the work, the Laboratory of Tree-Ring Resecarch will supply ap-
propriate computer programs, chronologies from North America, and technical
help when solicited., No actual research is planned for this task outside
the borders of the United States.

H. C, Fritts visited scientists in England, Northern Ireland, Sweden,
Germany, Belgium, Czechoslovakia, and Israel to report on current work and
to discuss details on the structure required to accomplish the task. The
report of his trip follows.

England, May 15-22, 1973. Discussions were held with Dr. John Kutzbach

(principal investigator for our collaborative ARPA proposal at the University
of Wisconsin) and Dr. H. H. Lamb at Norwich, England regarding more intensive
studies of yearly fluctuations in climate. Several approaches were considered
and suggestions were made as to new contacts and a data series. Also six
days were spent in the CLIMAP workshop being held at the same time on the
climate of the glacial maximum.

Northern Irecland. May 22-26, 1973. Expenses from England to Belfast

and return were paid by Belfast University. Discussions with Dr. A. G. Smith,
Dr. John Pilcher, and Dr. M. G. L. Baillie centered around ways of developing

chronologies from living trees and from archacological materials. A ground

plan for their work was set up and arrangements were made for sharing in-
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formation on techniques.

flamburg, Germany, May .6-28, 1973. Discussions, primarily with Dr.

D. Eckstein, Dr. J. Baueh, and Dr. W. Liesc, centercd about a) the estab-
lishment of a collaborative group in Europe, b) the establishment of a world
tree-ring data bank, and c) the initiation of a preliminary multivariate
analysis of available data to cemonstrate the usefulness of the technique.
Eckstein planned to send several sets of data an! as one of the Euvropean
centers pledged his support of the data bank.

Stockholm, Sweden. May 26 - June 3, 1973. Discussions with Dr. Jengt

Jonsson and Professor G. Sirén centered about the same three topics. Jonsson,

who had alrecady helped with the Sweden chronologies, proposed additional col-

lection and evolved a plan to test the usability of existing data on call

from computer tape at the Royal College of Forestry. Siron offered mater-

ials from Lapland and described a new project to be initiated this summer

in Gotland. They hoped to operate the data bank for the Scandanavian area. I
Travel plans to the U.S.S.R. were deleted because of restrictions that |

werce in effect during that time.

Prague, Czechoslovakia. June 3-5, 1973. Discussions were primarily

with Professor B. Vins. Very important new contacts were established and we

talked of dendroclimatic sampling and possibilities for a data bank there to

serve southeastern Europe. Contact was made with a dendrochronologist,

Valdimir Zidek. !

Stuttgart, Germany. Junme 5-7, 1973. Dr. B. Becker spent time describ-

ing his work and discussing the three matters mentioned above. He considered

the idea of a data bank an excellent opportunity for him to make available

to Lthe scientists of the world the work of Professor Huber, the father of
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Europran dendrochronology. He also promised several contributions of his own.

louvain, Belgium. June 7-9, 1973, Discussions with Dr. A. Munaut and

Dr. André Berger centered around the problem of funding work in small Euro-
pean countries that are apparently not able to support work on problems of
world-wide variations in climate. He described his plans to sample trees
in Morocco for the purpose of large-scale climatic reconstruction work.

Tel Aviv, Israel. June 9-13, 1973, The visit with Professor Y. Waisel

centered around the development of basic facilities and analysis of mater-
ials from very old Juniperus from the Negev. Waisel also had collected in
some of the Mediterranean islands and planned to work in other countries

of the Middle East. Fritts offered the help of the Laboratory of Tree-Ring
Research in trying to resolve problems of dating juniper because this spe-
cics appeared to have highly variable ring wrdths. Time was also spent with
Professor G, Orshan and Dr. A. Danin at Hebrew University.

Return to U.S. via Washington, D. C. June 13, 1973. Dr. Richard Phipps

o[ the Geological Survey expressed an interest in the cooperative program.

On return to Tucson =~ draft copy of the purposes and procedures for the
International Data Bank was drawn up, a memorandum regarding the preliminary
analysis of Furopean data was composed, and other materials on computer anal-
ysis werc prepared for submission to the European counterparts,

Considerable interest was expressed in data sharing, standardizing of
techniques, and specific plans for meetings and workshops in the near future.
Many offered data to be used in a demonstration analysis and all expressed
their interest in increasing efforts directed at obtaining long tree-ring

chronologies for climatic reconstruction purposes. In part, the success of

the European visits was a direct result of the significant progress I was
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able to report on the work supported by both ARPA and the National €:lence

Foundation. Increascd of forts will be directed toward further dev::lopment

of cooperation in dendroclimatology throughout the world.
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Task 4 reported by Charles W. Stockton. Climatic Data Bank and Collections

from Western United States.

Our climatic data bank now consists of a preliminary network of stations
west of the 100th Meridian which will be finalized in the near future. We
have scanned through a set of over 200 station records of monthly precipi-
tation and temperature and have select2d a tentative grid of 33 climatic
stations. These were chosen on the basis of duration of record and prox-
imity to sites in our existing tree-ring netwoik. We have chosen the long-
est consistent records we could find, including those from old forts, within
the spatial array of the tree-ring network. All stations have at least 50
years of data but most have closer to 70 years or more. These data are to
be uscd to calibrate against the tree-ring data in reconstructions. The
precipitation data is currently undergoing testing for homogeneity using
the double-mass analysis technique, and temperature data is being checked
using a modified first-difference prcacedure.

As soon as the climatic grid west of Meridian 100 is finished, we will
begin compiling a similar grid east of that longitude. The eastern portion
will not be as detailed as that in the West, because there are fewer moun-
tains to interrupt the spatial continuity in the climate of eastern conti-
nental United States. 3

All of the 21 tree-ring chronologies made available to the ARPA project
from the Lake Powell, Yellowstone National Park, and other projects have
been completely analyzed through data processing (Table 5). Nearly all of
the derived chronologies have good length (> 300 years), replication, and
sensitivity and thereby meet the qualifications for use in the climatic re-

construction work.

Wool density data indicative of temperature effects on growth should




be forthcoming within the next year as a result of the recent installation

of densitometric equipment at th~ Laboratory of Tree-Ring Research (NSF

grant GA-33859, V. C. LaMarche, principal investigator).
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The first and second letters sent to scicntists regarding possibilities

for an internatioual working group on dendroclimatology.
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THE UNIVERSITY OF ARIZONA

TUCSON ARIZONA 85721

L ABORATORY OF TREE RING RESFARCHE Jnnualry 1973

Dear Colleague:

Much scientific attention is being directed to climatic
research and to the modeling of climate in order to forecast
both ratural and inadvertent climatic change. The Global At-
mosphere Research Program (GARP), an international organiza-
tion. is one such effort investigating and modeling the cir-
culation of the earth's atmosphere. An important limitation
to present modeling attempts is that they are dependent upon
the relatively short historical records of climate. Consider-
able evidence has accumulated that the climate of the histor-
ical period is significantly different from that of the past.
A lengthened record, even extending as little as 200 to 300
years back in time, could provide better estimates of future
variability in the earth's circulation and contribute signif-
icantly to improved prediction of man's future climates.

Ring-width chronologies from trees can provide some of the
infornation needed because the annual record of growth can be
precisely dated and the ring widths or other features of the
wood can be calibrated with climatic conditions of the sites
that have affected tree growth. .. set of ring-width chronolo-
gies based upon hundreds of trees from 49 locations in western
North America has been used to specify and map modes of atmos-
phere circulation over the North Pacific and North America
(See Journal of Applied Meteorology, Vol. 10, pp. 845-864).
Reconstructions over the Atlantic Ocean were less reliable.
However, it appears from the results of more recent work that
an expansion of the grid of tree-ring stations to eastern North
America and Canada will allow reconstruction of the atmosphere
circulation over western portions of the North Atlantic Ocean
as well. 1If ring chronologies can be added from Europe and
Asia, there is every reason to believe that reconstructions of
the past atmosphere circulation, precipitation and temperature
can be made for many areas over significant portions of the
Northern Hemisphere.

30




-2- January 1973

1 am, therefore, writing to ask whether you might be inter-
ested in working on a long-term cooperative effort aimed at
providing such reconstructions of past climate of the Northern
Hemisphere. Such a project might involve a concentrated effort
to seek out long and well replicated sequences of ring-width
variability in your area. Many of you may already have mater-
ials in your collections that could be processed to provide the
necessary chronologies. There also may be well dated proxy
series of climate other than ring-widths such as varves or
vintage dates that can be included as well.

Al chough associated climatic data are useful for calibra-
tion purposes, not all the tree sites need to be collected near
a weather station. The samples should be replicated (to include
a number of trees), the rings aatcd, and the chronologies suit-
ably processed. Tive relationship between departures from mean
ring width and departures in regional climatic factors can be
obtained by multivariate techniques. Transfer functions are
obtained which serve as calibration and these functions are
applied to ring widths formed in past years to reconstruct or
estimate the corresponding year's climate.

This letter is a first step to ascertain which scientists
might be interested and able to work on such a project. If you
are interested or know of anyone anywhere who would be both
qualified and able to participate, I would be very pleased to
hear from you. It is my hope that we can start to achieve some
sort of communication such as sharing ideas or pertinent results
through a newsletter. Perhaps we could then begin working to-
wards an international workshop on the subject of dendroclim-
atology where it will be possible to discuss various approaches.
Once we are brought together, it may be possible to draft some
agreement for carrying out joint research. There is also a good
possibility that some international focus and backing might be
obtained.

Lest 1 arouse your hopes too quickly, this is only a first
and preliminary inquiry. No support is yet committed to such
a project, although the Laboratory of Tree-Ring Research is now
on a program aimed at accumulating tree-ring chronologies from
areas of eastern and northern North America and preliminary
inquiries are being made regarding support for an internatioral
workshop. I think it is safe to say that the prospects are good
for support of tree-ring work as the meteorological world is
becoming more aware of the potential information in tree rings
and its usefulness to their work.
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The question now is whether tree-ring scientists are
sufficiently interested, whether they would accept the chal-
lenge of such an international effort and whether there are
a sufficient number of us to carry out the task. Could we
standardize our methods sufficiently to be able to utilize
each other's data or are the objectives of our various
researches too different to be accommodated? If this problem
is of interest, would vou give it some serious consideration
and discussion and send me your reactions? The need for some
sort of plan is great and would appear essential. Also such
an effcrt will succeed only if interest is coupled with an
honest and realistic assessment of each individual's time and
resources that might be available for such a project. 1In
order to start things moving, I will try to synthesize the
response and in a month or so will circulate a second ccmmun-
ication to those expressing a direct interest.

In hopes that I shall hear from you soon, I am

Sincerely yours,

Poennld & Lpitla

Harold C. Fritts
Professor of Dendrochronology
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THE UNIVERSITY OF ARIZONA
TUCSON, ARIZONA 85721

L R ) T e e s e

LABORATORY OF TREE-RING RESEARCH

Dear Colleague:

This is a second letter sent only to those who have replied and expressed
interest in a cooperative project in dendrochronology. At the end of this
letter is a list of the interested recipients. I hope no mistakes or omissions
have been made. If so, please let us know promptly,

In the initial inquiry I mistakenly restricted our concern to paleoclimatic
reconstruction of the Northern Hemisphere., We now realize that this must be
broadened to include both hemispheres. There is much interest in research on
possible interactions between the Northern and Southern Hemispheres. Dr.
Valmore LaMarche also recently has found excellent tree-ring climatic relation-
ships in central Chile. He is planning a broad study of the dendrochronology
and dendroclimatology of the Southern Hemisphere and those of you who might
be interested in direct participation in the program might wish to write him.

Certainly, our cooperative group will eventually have to deal with the chronologies
for the entire world.

My reference to the Global Atmospheric Research Program did not imply that
the proposal is at thi- moment an official program of GARP. At present, it is
not, but I sincerely hope that we can initiate a joint effort which will even~
tually become a part of GARP. Inquiries have been made to the U, S. committee
and a recommendation shculd be submitted to the=m ir due time. Until that is
accomplished through official channels, we should not consider our efforts at

present as a GARP project. However, we can perhaps show them that there is genuine
interest in the work.

as

Professor Frenzel writes that he is hoping to arrange a symposium on
dendrochronology and dendroclimatology early in October or later in the year,
perhaps sponsored by the Academy of Science and Literature in Mainz, Anyone 1
interested in such a meeting might write him.

Professor A. G. Smith writes of his interest in the cooperative program
but expresses concern as to 1) the extent it would be necessary to modify
existing programs, 2) the additional time it would take to get data into
acceptable form, 3) the availability of staff (at his institution), 4) the
availability of funds, and 5) whether there will be sufficient return to justify
the effort invested in international cooperation. These and other concerns are
on many of our minds, and it will be these very questions that must be dealt with
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before we can obtain the desired feeling of cooperation. We at the Laboratory
of Tree=Ring Research can provide some technical assistance, and perhaps moral
support in applications by others. No single group has all the answers. Per-
haps we could consider our endeavor as a search for approaches and techniques
which will best serve our science,

In addition to replies concerning the numerous studies in Europe, Robert
W. Buddemeier reports that density changes of coral near Hawaii scem to act
like trece rings and could provide nceded intormation on climates of the tropics
He suspects these organisms are responding to light and cloud cover during
the winter.

We are finishing the first year of a project aimed at extending our tree-
ring chronologies into castern North America. Marion Parker is in hopes that
his country will be interested in supporting work in the Canadian Arctic.
Several have already offered or sent chronologies for places in Europe and
Scandinavia. Progress is also being made using x-~rays.

Some of you have expressed interest but admit limited experience. Some
are asking for directions. It really is most difficult to describe the science
adequately with a set of directions. May I recommend that one first becoma
acquainted with the literature., I can supply some reprints on the Arizona
work, Perhaps we should make bibliographies to be circulated among us.

I shall offer the general and oversimplified statement that if one can
obtain cross-dating over moderately large areas, then one is likely to have
climatic information in tree rings, If the patterns do not cross-date among,
neighboring trees, then it is probable that climate is nct sufficiently
limiting to growth to produce a record of climate in the rings. The best star*
is to sample trees, look at the rings, and see what you find. I am working
on a treatisc of dendroclimatology and, with scm° luck, it could be in the
hands of Academic Press (London) by mid 1974. Perhaps this will help meet somo
of the need. Until then we will have to rely on our corrcspondences,

Roger Bray is tho skeptic. He questions whether there is sufficient
information in single trees and thinks that one must sample the entire
ecosystem. He is correct that data must be collected from many trees in an
area so that there is adequate replication but only in the case where climate
is very weakly limiting would it be necessary to sample a whole erowystem.

In cases where climate is a very important factor producing large variations
in ring structure, onz can utilize as few as 10 trecs and still retain a
fairly reliable climatic record with not too large a statistical error.
However, for many areas 20, 30 or more trees will be needed to obtain a vea-
sonably low c¢rror. It is natural that Bray, who is a biologist, recognizes

all the possible limiting conditions to g.owth. However, we need not use any
or all trces, only a sample of trees that are sufficicntly limited by the samo
climatic factors to yicld a past record of climate in a particular site, On>
can also sample different sites, treating cach site (with replications of
trees within the site) as a separate sample., If the trecs on different sites
respond to different climatic factors, we can still utilize them in climatic
reconstruction as the multivariate cquation allows for differences in climatic
information and actually utilizes differences to gain information on past
enviroaments (see Journal of Applicd Metcorology, Vol. 10, pages 845-864).
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A rescarch proposal and report of progress in our rescarch at the
Laboratory of Tree-Ring Rescarch is available in very limited supply. It is
entitted "free-Ring Analysis of Environmental Variability: An Extended
Basis for Evaluating Inadvertent and Natural Climatic Change." Another

lengthy manuscript has been prepared

is vot available in quantity--

"Relationships of Ring Widths in Arid-site Conifers to Varijations in Monthly

Temporature and Precipitation.”

Three volumes of chronologies from areas of

woestern North America are available, again in limited supply, but these
publications can be sent to thosc who need them.

1 shall hope to scc some of you in May or June on my visit to Europe and

will look forward to your correspondence.

On my return to Tucson, I shall try

to send a third letter describing new developments. Let me hear from you if
there are any more comments, developments or items to put in the next letter.

HCF:rsf

Professor Jouko Alcestalo
Institute of Geography
University of Oulu

Oulu, Finland

Dr. B. Becker

Botanisches Institut

Der Universitat Hohenheim
7000 stuttgart-Hohenheim
West Germany

Dr. Roger J. Bray
P. 0. Box 494
Nelson

New Zealand

Dr. Robert W, Buddemeier
Hawaii Institute of Geophysics
University of Hawaii

Honolulu, Hawaii 96822

Prof. Dr. M. 1. Budyko

Main Geophysical Obscrvatory
Leningrad, M. Spasskaja, 7
RS SIRE

Sincerely,

Snold & Fntbu

Harold C. Fritts
Professor of Dendrochronology

Dr. M, S. Czarnowski, Docent

IUFRO

Laboratory of Ecology and Geography of Plants
Wroclaw University

Kanonia Street 6-8

Wroclaw, Poland

Professor Pierre de Martin
Université de Paris - Sorbonne
U. E.R. de Géographic

191, rue Saint-Jacques

75 - Paris V

France

Dr. N. Donita

Institutul! de Cercetaru Silvice
sos. Pipera 46 :
Bucuresti, Romania

Dr. D. Eckstein

Lehrstuhl fur Holzwirtschaft
Universitat Hamburg

Hamburg

West Germany

R




Prof. Dr. Karol Frmich
Akademia Rolnicza
Wydzial Leény

ul. Sw. Marka 37
31-024 Krakéw

Poland

Dr. H. Faure

Lab, de Geologie Dynamique et Centres
de Récherches Geodynamiques

Univ. de Paris
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