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SUMMARY (non-technical) 

The object of this project is reconstruction of climatic patterns of 

the past using tr- e rings, pollen, and other proxy series, as well as cli- 

matic data from the Northern Hemisphere. Plans for work at the Laboratory 

of IVee-Ring Research during 1972-1973 included nrimarily the collection, 

processing and preliminary analysis of tree-ring data from North America, 

collection of historical dnta such as long climatic records, am' the cal- 

ibration of tree-growth patterns "1th the synoptic patterns of climate. 

Virtually all the tree-ring collections made before May, 1973 from 

North Anu'L-Lca (southwestern, midwestern, northeastern, and southeastern 

United States, Alaska, and Mexico) have been analyzed, along with collec- 

tions from Sweden.  In addition, scanning of materials from other collec- 

tions male available to the project has been completed and preliminary pro- 

cessing of thes" materials :s under way. A data bank of climatological in- 

formation has been accumulated for a network of stations west of Meri iian 100 

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

structions mide to date cover parts of Njrth America, the North Pacific, 

and Eastern Asia back to A.D. 1700.  Currently reconstructions for the north- 

ern areas are being tested against independent tree-growth data. 

Visits by H. C. Fritts with scientists in Eurppe ani a series of letters 

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

based paleoclimatic reconstruction on a world-wide basis.  The development 

of a bank of tree-ring data and the standardization of computational tech- 

niques to Lmplenunt this work are subjects of meetings and workshops planned 

for the near future. 

■r mu» ■ ■ ■     M .— .... , ■.. •MUM    Ulli I 
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INTKODIICTION 

With prowing awarenc? ? that climate doc<? change, that man has an 1m- 

pact on climate, and that climate. In turn, has an Impnct on man, It Is Im- 

port,int to aocumcnt the characteristics of past climates and past climatic 

Changeti.  Climtl« change occurs on all time scales, but our knowledge of 

the spatial an<i temporal character of climatic change becomes Uft. accurate 

as we work back from the present.  In order to obtain climatic information 

on the time prior to meteorological observations, it is necessary to rely 

on proxy records, i.e., environmental chronologies that reflect in some man- 

ner the changing climate.  Fritts et al. (1971) have shown that ring-widtl 

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 fn m the corresponding patterns in tree ring... 

The object of this study is to expand the tree-ring and other data 

base beyond western North America (Fritts et al., 1971) to include eastern 

North Wricn, the Arctic, Europe, and possibly the Asiatic sector, 

rollect.ons outside the United States are to be obtained through collabora- 

tion with i.  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 cilmatlc 

variation is to be used to test independently and improve the reconstruc- 

tions derived from tree rings. 

Tue work has been divided into four initial tasks.  Task 1 is the 

search for suitable materials to the south of the existing grid into Mexico. 

Task 2 is an intensive sampling of a grid of living tree sites to match the 

archaeological chronologies in the Plateau Area 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 east- 

ern United States and b) European and other rollnborntive work.  Task 4 is 

the development of a data bank cf tree-cln^ and climate materials along with 

a file of historical and other proxy data. As the -'ata become more available 

over wider geographical areas, the models being developc 1 under NSF grant 

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

MMMMAKB* IM. - - - 
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ACCOMPLISHMKMTS 

TIK' first year of tho projected five-year plan for reconstructing past 

climatos h.^s proceeded smoothly and according to schedule.  Virtually all of 

the tree-ring collections from sites In western North America have been com- 

pleted (see 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 2 materials from the southwestern Plateau Area.  Dating and 

processing of these western 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 

University 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 tree- 

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 

eastern United States and further contacts are scheduled for late summer, 

1973, during collecting trips by Fritts ^o 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 groundwork for data collec- 

tion and climatic reconstruction on a trans-Atlantic scale. 

. ^^^M^m^ma^^MM^.—.„.     ~J.^.— . J-^—-^ 
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TABLE 1. TIMING OF DATA COLLECTION AND ANALYSIS (Arizona) 
(Proposal of June, 1972) 

1. Collect and process ring data from 
western North America 

2. Collect and process data from other 
areas in North America 

3. Process collections for density data 

4. Collect and sample ring data from 
other ccuntriec 

5. Collect historical information 

6. Interpret tree-rina and all ovher 
information, inc- .ding pollen 
data 

7. De' .lopment of multiva^iate and 
other models 

8. Calibrate and relate actual climatic 
anomalies to synoptic situation 

9. Reconstruct past climate 

2 2 
Year 

3 4 r 

t.*.^**^,^, .  .--     -.   .K  ^ 
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A  data  bank of c 1 imatological   information   (TabU'  1,   item 5) has  been 

accuMilateü   for a  dense m-twork of  stations wost of Meridian 100,     Many  ol 

lli>>  date   are  keypuiulud  nnd   ready   for  use   in .in.ilysis   of  tree-p,rowth  data. 

A system  for  rapid  data  retrieval has  been devised.     Other historical   cli- 

matoloyical  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  St;ites  and northern Mexico during  the upcoming year  (Table  1,   item 5). 

It   is   expected  that  such historical   records  can be used   'ater as   indepen- 

dent   tests   of  our climatic   reconstructions. 

Additional multivariate models   (Table  1,   item 7)  developed primarily 

under  the  auspices  of NSF grant GA-2t)581  are  now available   for use  on  the 

ARPA project  and are more  fully described   in Fritts and  Biasing   (1973). 

These multivariate  techniques  enable  us   to calibrate  spatial anomalies   in 

tree-growth with spatial  climatic anomaly patterns   (Table  1,   item 8)  and, 

using  theL,e,   to  reconstruct  the climatic  patterns  in the past  implied  by 

trei-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.I).   1700   (Biasing,  unpublished dissertation;     Fritts  and Biasing,   1973). 

Currently,   reconstructions  for the  northern areas are being tested  against 

independent  tree-growth data   from Alaska.     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 

— ^m^mtmm^   



111 ■ '«'""M ii.m«9»^>mmmmm;^mmmimm^*^m~m~*'^'u       '    ' "—""^ ■'I"1I«1I««1||1IP»»,WW««BPP^B 

through time may bo readily identified (Biasing, 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 each task force to date.  All new collections made since 

the January, 1973 report anrl 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. 

  ■ t^m^mmmtm -■— — 
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D8TAIIED TASK  REPORTS 

T.isk   1   r^-poiic-a-by M.   A.   Stokos.     Collections   in Mexico,   Southern California, 

an'! Sweden« 

lietwecn  17 May and  29 May,   19/3 a   reconnaissance  field  trip was nuide   into 

Uaja  CnUfornia  del Norto  to continue work initiated  last  summer expanding 

tree-rinj;  site   coveraKe   in Mexico.     Two mountainous areas  were  checked   for 

1)   speci.s  available,   2)  ring pattern characteristics,   and  3)  site  character- 

istics. 

Two  general   ^itet were  sampled   from the  northernmost  area,   Sierra   Juarez. 

On   Che  Mesa   del   Pin;il   two  collections were made,   one  of  Perry pinyon   (Plnus 

quci.lrijolL-i)   and  one of Pi mis  pomlerosa.     Each  set  contains  a   replicated   sample 

of   27   trees.     Field  observations   Indicate   that   there has  been much  logging 

throughout   the  area  so  that most  of  the  very largest  specimens have  probably 

beeu  removed.     Some  sensitivity was  evident   in  some  specimens  but  no great 

age  can  be  expected. 

The  southernmost  «roup was  collected   from the Sierra  San Pedro Martir, 

which  contains   the highest   elevations   in  Baja   California.     Collections   repre- 

sent   r3  sites  and  |   total   of 85   trees.     Species   represented   in  this  collection 

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

The   latter   represent   the  grc-.test hop-   for  extreme age   in  Baja   California. 

The   total   collection  from Baja  California,   roughly  300 cores   (Table  2), 

will   provide  I   fair  representation of  the  dcndrochronologic  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,   Sierra  de Madera,   and  Saltlllo,   Mexico,   formerly  reported   in  the 

First  Semi-Annual  Report  of January,   1973,  have be-n deleted because  of prob- 

|M^———■———-   -MMaaaaxjM 
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lems with false rin^s, lack of sufficient ^plication, ami inadequate series 

lenRth.  Four of the Swedish collections are being added to and will be 

usable for the project as our predictions expand into the area of nortnern 

Europe and the North Atlantic. 

All analysis will be completed by the end of the next y^ar, at which 

time Task 1 will be accomplished. 

■■■ i 
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T.isk I   roportod by Ji-frr-'V S. üean.  Collections in the Southwest Plateau Area. 

The principal objertive of Task 2 is the construction of a geogtapiiical 

network of tree-ring chronology stations thieughout the plateau area of the 

Southwest in order to assess tne tre, growth-climate relationships and to 

isolate spatial and temporal patterns of variation in past climatic condi- 

t ions in the region.  The ncfwork of modern stations corresponds to an al- 

ready existing grid of tree-ring chronologies based on samples from archae- 

ological sites.  Dendroclimat.c analyses of the modern tree-ring series will 

b, used to calibrate the archaeological sequences with local climatic con- 

ditions as a basis for more accurate recoiltruetions of past climatic var- 

iability in the Southwest.  Those modern series that extend 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. 

Durinj-, the past six months. Fifteen previously unsampled tree-growth 

sites in N w Mexico were collected to complete the grid of modern tree-rii^ 

chronology tMciOM which is the principal objective of Task 2.  The 756 

»ores 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 1). 

laboratory study of the Task 2 collections proceeded 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 Juno 1973, specimen analysis has been completed for 22 sites.  Seven- 

teen individual species chronologies from I? sites have been constructed and 

■HMM ^^—-a—, ~*^mmtm II— 
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s^ tdditiOMl dated spocies sets are in various stages A  computer proces- 

"inn.  Some additional collections are planned for a few previously sampled 

f.ltes in Colorado, Arizona, and New Mexico that have statistical or chrono- 

logical deficiencies, but with analysis of these, the collection of data for 

Task 2 shall be completed. 

Six oj the modern chrorologles constructed as pan of the T.sk 2 pn- 

grmm  are long enough to overlap with the it archaeolc.gU al counterpart'? co 

ylel'1 lontlnuous chronologies that extend from the prehistoric past up to 

the 1^708.  The areas fo-" which we now have continuous coverage are Tsegi 

Canyon, Hopl Mesas, in1 Flagstaff In Arizona. Natural Bridges In Utah, and 

f.obernndor In New Mexico.  Collection and collation of climatic data to be 

used In Jendroellmatic studies of the relationships between modern tree 

growth and cl invite are now under way. 

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

ring chronologies will be available and we expect to begin the task of cali- 

bration with climate.  These calibration? will be used to specify past cll- 

mati from anomalies in growth.  This will proceed In three phases:  first, 

calfiiratiOM will use living trees;  second, the living-tree chronologies 

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

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

back to A.D. 700. 

Furthermore, the Task 7  tree-ring sequences can be Incorporated Into 

larger geographic chronology grids to provide paleoclImatic data on a con- 

tlncntal or h/mlspheric il scale. 

■inn  > ■   , 
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aifc 3«  mtPrfPOY W. At  WUtWM-     Collections   in llortll«.t.rn.  .Udwestcrn. 

an^! Southoostera United Sutet. 

tw-rla, coU.«t.M «d. ln tho .ld«.t.r. a„d „„.„ .„,„, have 

prov,.„  to ..„„taln  J,U   uactu,   Tor  l^.tm  ri.constructlor,.     :l,Me   froa ^ 

E«.t«a „p.««, in Ja„uarVi 1973 are almost compieto ^^^ dita   ^M ^ 

(T.bl, ',).     A„ .ddUlo«! Mt of c.ll.ctt«   fro™ northern V?™o„t has been 

«.•,,... .val,.bl. by Dr. ThMias Slccama of rhe uu ^^^ ^   ^   ^^ 

■II.,. »..„ .„I.,, -t„ull ,)fte„ havo lmusual srowEh ewwl M thplr ^^ 

VH.»  .»It.  the  con.pU.tlon Of .  n,,„ rurve-fUUn,; option  ,n  th.  computer 

prn,;ri„ „»cd  to  standardize  data.     The  coUeetfon.   from northern Minnesota 

■ue   mted and .« b.1^ „eaaured.    The sites are  strategically located and 

th    . erlals  show sufficient   length to mk.  tl,em particularly valuable  In 

our ARPA work. 

In order  to detennlne which  sites  represented   In  the  University of 

Chicago collection „Ight  be cltotlcally responsive and have adequate series 

.ength,  a  total of M slt.s   In Tennessee. Missouri, Arkansas,  and Oklaho»a 

hnve ben scanned   (Table 4).     Twenty-one sites  of „hlte oak   «iuercus aiba,, 

»hort-.eaf pine   (Pl^ „y,^. hl.mlock (Im& ^^i^) ^ ^ ^^ ^ 

cedar  fel^erus vir^niana, My prove  profitable when updated with mUrUU 

t. be  re-collected   fr™  the   respective  sites.     A  coHectlon  trip  la  planned 

to  these  areas   In   late  July -  early August.   1973. 

A preliminary computer onalysls „as  run on a set  of eastern rod cedar 

Iron, Jefferson Coonty.   Missouri   (Mo-Je).   to  detenalne  how this  species   re- 

sponds  to climatic parameters and bow uaefu,   ,t may ho  In reconattuctlng past 

'llmu...    There  tl  „tlUUM  climatic   l„f„™atl„„  ,„ the  rings of this spe- 

oios.   bul   ereat  dUfloulty with  crossdatlng  suggests   that   cedar ^y be   loss 

u ■MM   mmmma^^^ 
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promising than other species for which the dating is more reliable.  Further 

work on cerlar is planned using Norris Basin materials;  however, our primary 

efforts will be directed toward developing rhronoiogies of other species i.n 

the East, particularly the oaks. 

MM ' -^-.—■■-^ -    ... - -1h [M-Mil 
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Task  3b   rrportccl  by H.   C.   Frilts.     International  Cooperation. 

I'h.   work of  obtaining  ring d.ntn  produced   in othor  countries  has  begun 

with  th.>  circulation  of  a   letter in  .lanuary,   1973  to more  tlnn  15(1 scientists 

througbottt   the world   (see Appendix).     More   than 50  scientists   replied,   and a 

second   letter was   sent   in April,   1973   (see Appendix).     The  objective   is   to 

establish a  collaborative   international  effort with non-Anurican counterparts 

who will  collect  and  procesi  the  data   from their areas  of  interest.     In order 

to encourage  the work,   the   Laboratory of Tree-Ring  Research 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, 

Germiny,   Relgium,  Czechoslovakia,  and   Israel   to report  on current work and 

to discuss  details on  the  structure  required  to accomplish  thfl  task.     The 

report  of his  trip   follows. 

F:n»lan(J- 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 

•ad   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  Ireland.     May  22-26.   1973.     Expenses   from England   to  Belfast 

•nd   return were paid  by  Belfast  University.     Discussions with Dr.  A.   G.  Smith, 

Dr.   John  Pilcher,   and  Dr.   M.   C.   L.   Balllie  centered  around w.iys   of developing 

chronologies   Inm  living   trees  and   from archaeological  materials       A  ground 

plan   for  their work was   set  up and  arrangements were made   for  sharing  in- 

mmm — La^^kM. 
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formation on techniques. 

ll.imhurR. (u-nn.jny.  May .6-28. 1973.  Discussions, primarily with Dr. 

D« Kcksloln, Dr. J. Bnuch, anil Dr. W. I.iosr, centered about n) ihv  estub- 

lishmont of a collaborative group in Europe, b) the establishment of a world 

tree-ring data bank, and c) the initiation of a preliminary multivarlate 

analysis of available data t" demonstrate the usefulness of the technique. 

Eckstein planned to send several sets of data an' as one of the European 

centers pledged his support of the data bank. 

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

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

who had already 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.  Siren 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. 

Travel plans to the U.S.S.R. were deleted because of restrictions that 

were In effect during that time. 

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

with Professor B. Vlns.  Very Important new contacts were established and we 

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

serve southeastern Europe.  Contact was made with a dendrochronologlst, 

Valdlmlr ^idek. 

Stuttgart. Germany.  June 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 Co make available 

to the scientists of the world the work of Professor Huber, the father of 

BM. iMMuMUHMkMka 
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Europ"an dendrochronology.  He also promised several contributions of his own. 

Louvain. Bi'lgium.  June 7-9, 1973.  Discussions with Dr. A. Munaut and 

Dr. Andre 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 

sonv1 of the Mediterranean islands and planned to work in other countries 

of the Middle East.  Fritts offered the help of the Laboratory of T'ee-Ring 

Research in trying to resolve problems of dating juniper because this spe- 

cies appeared to have highly variable ring w.dths.  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 

Of the Geological Survey expressed an interest in the cooperative program. 

On return to Tucson r.  draft copy of the purposes and procedures for the 

International Data Bank was drawn up, a memorandum regarding the preliminary 

analysis of European data was composed, and other materials on computer anal- 

ysis were 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 

MaMMMMBMB MMM _«aia>MBalMtea^_ —   - 
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ftM.   tc  r^Tt   on  the -rt  supported  by both ARPA .nd   the   «.tl-1   B:i.«C. 

F.ull(,;1tion.     incasea  efforts will be  difCfd  toward   further dev^op.ent 

.tlon  in dendroclinuitoloK/ throughout   the world. 
of cooperai 
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Task 4 ivported by Charles W. Stockton.  Clinutlc Data Bank and Collections 

from Western Unitctl States. 

OUC climatic data bank now consists of a preliminary network ol 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 selectjd 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 hare at least 50 

years of data but most have closer to 70 years or more.  These data are to 

be used 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 l modified first-difference procedure. 

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. 

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- 

constnutlon work. 

Wooil density data Indicative of temperature effects on growth should 

mmmmiaammmtmmtmmm  - -  



I,,!,,!, ., i,...*. ,w.i..<. iiLiiuii.i \mm^m*m     ■'■ ■ m •••'•" ^mmmmm 1 
l   - 

27 

hv   rorthcoming within  Cho next  year as  |  result  of  the  recent   installation 

of donsitometrie  equipment  at   tfcs  Liboratory of Tree-Ring  Research   (NSF 

gr.int  c;A-33859,   V.   C.   LaMarche,  printipal   investigator). 

1 

•MHMMMB ■- -    - 
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APPENDIX 

The  first  and  second  letters  sent  to scientists  regarding possibilities 

for an  international working group  on dendroclimatology. 

mmmm mm^am 
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THE   UNIVERSITY    C^F   ARIZONA 
T U C   S O N      ARIZONA     HS7:i 

i.AMWAnwt m m iKiNt. KIM Am n Jfinuflry 1973 

Dear Colleague: 

Much scientific attention is being directed to climatic 
research and to the modeling of climate in order to forecast 
both .«atural 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 
information 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.  If 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. 

mmmmm 
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-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 
var:ability 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. 

A]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 OaLcd, and the chronologies suit- 
ably processed.  T^e 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 I 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 internatior.al 
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. 

MM 
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January 1973 

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 you 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 effort 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.  In 
order to start things moving, I will try to synthesize the 
response and in a month or so will circulate a second commun- 
ication to those expressing a direct interest. 

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

Sincerely yours, 

Harold C. Fritts 
Professor of Dendrochronology 

HCF:aa 

MBB 
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THE    UNIVERSITY   OF   ARIZONA 
TUCSON.     ARIZONA     85721 

I AHORATORY   OF    IHM   <(INC  RESEARCH 

Dear Colloague: 

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 paleocllmatic 
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 thir 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 mado to the U. S. committee 
and a recommendation should be submitted to theii iv.  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. 

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 
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 prograrrs, 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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bcfor« wo can obtain the doslrod feeling of cooperation.  He 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 answer:;.  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 seem to act 
like tree rings and could provide needed information 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 exteniing our tree- 
ring chronologies into eastern 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 he./e 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 recoramand that one first become 
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 net sufficiently 
limiting to growth to produce a record of climate in the rings.  The best stas- 
is to sample trees, look at the rings, and see what you find.  I am working 
on a treatise of dendroclimitology and, with scm: luck, it could be in the 
hands of Academic Press (London) by mid 1974.  Perhaps this will help meet som. 
of the need.  Until then wu will hav.' to rely on our correspondences. 

Roger Bray is ths skeptic.  He questions whfther 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 ero^ystem. 
In cases where climate is a very important factor producing large variations 
in ring structure, one can utilize as few as 10 trees 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 rea- 
sonably low .rror.  It is natural that Bray, who it  a biologist, recognizes 
all the possible limiting conditions to g^wth.  However, we need not use any 
or all trees, only a sample of trees that are sufficiently limited by the same 
climatic factors to yield a past record of climate in a particular site.  On ^ 
can also sample different sites, treating each site (with replications of 
trees within the site) as a separate sample.  If the trees on different sites 
respond to different climatic factors, we can still utilize them in climatic- 
reconstruction as the multivariate equation allow, for differences in climatic 
information and actually utilizes differenc« s to gain information on past 
environments (see Journal of Applied Meteorology, Vol. 10, pages S45-864). 
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A research proposal and rvpon of pro^n ss in our rescarcll at the 
Laboratory of Trce«Ilng Research is available in vory Halted supply, n is 
entitled "Tree-Rim Aaalytia of Bavironapntal Variability: An F;,xtt'ndL>ii 
Basil lor I'.valuating Inadvertent and Natural Cliaatic Change." Another 
lengthy manuscript has been prepared but is not available in quantity-- 
"Rolationships of Ring Widths in Arid-Silr Conifers to Variations in Monthly 
Temp raturi and Precipitation."  Three volumes of chronologies from areas of 
western North America are available, again in limited supply, but these 
publications can be sent to those who need them. 

1 shall hope to see 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. 

Sincerely, 

Harold C. Frltts 
Professor of Dendrochronology 

HCF:rsf 

Professor  Jouko Alestalo 
Institute  of   Ceographv 
University  of  Oulu 
Oulu,   Finland 

Dr.  B.   Becker 
Botanisches   Institut 
Der Universität  Hohenhiim 
700(1  stuttgart-Hohenheim 
V/est  Germany 

Dr.   Boger .).   Bray 
P.   0.   Box  WU 
Nelson 
New   Zealand 

Dr.   Robert   W.   Buddemeier 
Hawaii   Institute  of Geophysics 
University  of   Hawaii 
Honolulu,   H.iwaii    9682.' 

Prof.   Dr.   H.    1.   liudyko 
Main Geophysical  Observatory 
Leningrad,   M.   Spasskaja,   7 
U.S.S.R. 

Dr.   M.   S.   C/.arnowskl,   Docent 
IUFR0 
Laboratory of Ecology and Geography of Plants 
Wroclaw University 
Kanonia Street 6-8 
Wroclaw, Poland 

Professor Pierre de Martin 
Universite de Paris - Sorbonne 
U. E.R. de Geographie 
191, rue Saint-Jacques 
75 - Paris V 
France 

Dr. M, Donita 
Institutul de Gercetaru Sllvlce 
sos. Pipera 46 
Bucuresti, Romania 

Dr. D. Eckstein 
Lehrstuhl für Holzwirtschaft 
Universität Hamburg 
Hamburg 
West   Germany 

di ■WH — - 
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Prof, Dr. Karol Krmlch 
Akadcmia Rolnicza 
Wydzial Losny 
>il. .?w. Marka 37 
31-024 Krakow 
Polarvl 

Dr. H. Faure- 
Lab, de lü-oloftio Dynamiquo et Centres 

de Recherehes Geodynamiques 
Univ. de Paris 
9, Quai Saint-Bernard 
Paris Ve, Franco 

Dr. David French, Director 
British Institute of Archaeology 

iX  Ankara 
T.ihran Caddesi No. 21 
Kavakl ideri' 
Ankara, Turkey 

Prof. Dr. B. Frenzel 
Botanisches Institut 
Der Universität Hohenheim 
7000 Stuttgart-Hehenheim 
Wt'St Germany 

Mrs.   Veronika Giertz-Siebenlist 
Neureutherstr.   5 
8  München  13 
Wi'st  Germany 

Dr. G. L. Guy 
The National Museum of Rhodesia 
P. 0. Box 90 
Selukwe, Rhodesia 

Dr. Mai com K. Hughes 
Department of Biology 
Liverpool Polytechnic 
Byron St. 
Liverpool LI 3AF 
Kngland 

Professor Ilmari Hustich 
Hollandarv. 1 
HeIsinki-Munksnas 
Finland 

Dr. Bengt Jonsson 
Department of Forest Yield Research 
Roval College of Forestry 
Stockholm, Sweden 

Dr. .John E.   Kutzbach 
Center for Climatic Research 
Department of Meteorology 
University of Wisconsin 
1225 West Dayton Street 
Madison, Wisconsin  53706 

3r. Valmore C. LaMarche, Jr. 
Laboratory of Tree-Ring Research 
University of Arizona 
Tucson, Arizona 85721 

Mr. V. T. Liu 

Taiwan Forestry Research Institute 
Botanical Garden, Nm-hai Road 
Taipeh, Taiwan 
Republic of China 

Dr. N. V. Lovelius 
Komarov Botanical Institute 
Leningrad - 197022 
Popova 2 
U.S.S.R. 

Professor Jay D. McKendrick 
Agronomy Department 
Institute of Agricultural Sciences 
P. 0. Box AE 
Palmer, Alaska 99645 

Dr. B. Medina 

Instituto Vene/.ulano de Invescigaciones 
Cientificas (I.V.I.C.) 

Apartado, 1827 
Caracas, Venezuela 

Dr. Andre Munaut 

Laboratoirc de Palynologie et Phytosociolgie 
Univ. dc Louvain 
42, Avenue de Croy 
Heverlee-Louvain 
Belgium 

| 

Dr. Jerzy Olszewski 
Bioclimatological Laboratory of the 

Mammals Research Institute 
Polish Academy of Sciences 
Bialowie/.a, Poland 

Dr. G. Orshan 
Botany Department 
Hebrew University 
Jerusalem, Israel 

- J 
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Marion  L.   Parkor 
Forest   ProdttCti  Laboratory 
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