C.  Overview of the Laboratory of Tree-Ring Research Academic QualityPRIVATE 


The University of Arizona's Laboratory of Tree-Ring Research is recognized nationally and internationally as the only educational institution in the world that provides the full breadth of the basic skills necessary for the practice of dendrochronology and its application to archaeology, climatology, ecology, hydrology, and many other disciplines.  The LTRR is the birthplace of dendrochronology, and until approximately 25 years ago was the only educational facility with training in dendrochronology.  As a result, most faculty and staff working at other tree-ring laboratories received their degrees or training at The University of Arizona. The faculty and specialized staff of the Laboratory come from a wide variety of academic and research backgrounds and have cumulative experience in dendrochronology unmatched anywhere in the world.

C.1. Resource Criteria
The  LTRR offers uniquely broad educational and research opportunities in all aspects of dendrochronology.  The breadth of the faculty and research opportunities make the Laboratory a facility of choice for anyone interested in dendrochronological research.  


Students and scholars trained at the LTRR come from other departments on campus, from each of the State Universities in Arizona, from many other colleges and universities in the United States, and from numerous foreign countries. Students enrolled in the Introduction to Dendrochronology course (Geos 464/564), which is our primary course for new students in dendrochronology, hail from a wide variety of backgrounds and departments on campus. Enrolment in this class has climbed from 10 to over 20 in recent years. Many foreign visitors do not enroll in the Introductory course, but receive specialized training in a nontraditional setting, such as workshops or as part of research projects.  These visiting scholars travel to Tucson from many different countries, and return with in-depth knowledge of dendrochronology. Countries of origin for our visitors since 1992 include:



United States (19)

Canada (10) 

United Kingdom (9)



China (5)


Russia (4)

Chile (7)



Australia (3)


Spain (3)

Italy (3)



Mexico (4)


Finland (2)

India (2)



South Africa (1)


Japan (1)

Argentina (1)



Austria (1)


France (1)

Saudi Arabia (1)



Israel (1)


Lithuania (1)

Romania (1)



N. Ireland (1)


Bermuda (1)

Norway (1)


The Laboratory has also provided specialized training in dendrochronology to Jordanian scientists and to students from Arizona State University, Northern Arizona University, Prescott College, the University of Minnesota, Indiana University, the University of Barcelona, the University of San Diego, the University of Western Ontario, the University of Sheffield, and the University of Bradford as part of their advanced degree programs.


As a non degree-granting department, the LTRR offers mainly upper division and graduate-level courses in cooperation with other departments on campus, such as Geosciences, Anthropology, and Renewable Natural Resources.  Our desire to provide intensive mentoring at the upper division and graduate levels dictates that we limit the size of the Introduction to Dendrochronology course. Faculty routinely offer courses in other departments, however, such as cross listed courses in:

· Geosciences (Geos 107a, Geos 107b, Geos 464/564, Geos 497/597, Geos 556, Geos 595e, Geos 596)

· Global Change (GC 572, 595h)

· seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 Anthropology (Anth 447/547, Anth 696, Anth 636, Anth 637)

· Biology (Bioc 597c)

· Geography (Geog 431/531)

· Watershed Management (WSM 464/564, WSM 595g, WSM 599)

· Atmospheric Sciences (Atmo 171)

· First year Colloquium (ARS 195a)

This shared teaching includes courses applicable to other disciplines, such as our course in Applied Time Series Analysis (Geos 595e), which demonstrates the techniques of time-series analysis and allows students to evaluate the results based on real tree-ring and environmental variations.


The Laboratory of Tree-Ring Research is the largest and most complete repository of tree-ring data and samples in the world.  Many of our samples contain tree-rings absolutely dated to the year, and all are available to students for research and independent study projects.  We also retain undated specimens that may be useful for future research.  Specialized collections include:

· More than 300,000 archaeological samples used to absolutely date archaeological sites in the U.S. Southwest and elsewhere.

· Thousands of samples used to study the history of forest fires on U.S. public lands, and to study fire patterns in other parts of the world.

· More than 500 chronologies, each containing at least 40 absolutely dated samples, that are critical for the detailed interpretation of past climatic patterns, and for dating newly acquired samples. 

· Thousands of dated and undated samples of bristlecone pine, including the materials from Methuselah Grove that provided the basis for calibration of the radiocarbon time scale, and continue to be in demand by radiocarbon laboratories.

The Laboratory is also the original home of the International Tree-Ring Data Bank (ITRDB), an on-line repository of tree-ring data from around the world.  The data bank offers unique opportunities for educational and training exercises in dendrochronological applications as well as in mathematics, statistics, and other sciences.  For example, graduate students working with Dr. Don Meyers of the Mathematics Department have used these data  to develop specialized mathematical treatments of well-controlled time series;  similarly, scholars in atmospheric sciences have utilized tree-ring data series for other research purposes.


The Laboratory accomplishes its teaching and research mission with a variety of specialized approaches, most of which are relatively inexpensive to maintain.  After proper surface preparation in our shop, tree-ring samples are used by many different researchers at the Laboratory in fields such as:

· Archaeology, relying on the skill of the analysts and previously collected reference materials to provide approximately 2000 archaeological dates per year to various state, federal, and private institutions.  

· Fire History, using a data base to provide detailed information concerning past fire frequency and intensity on public lands throughout the western United States, and extending such research internationally.

· Isotopic Dendrochronology, in work largely dedicated to calibrations and reconstructions of climate and iproviding detailed information on the changing chemical nature of the atmosphere.

· Dendroecology, using tree-ring data to investigate environmental changes, including the effects of insect outbreaks and drought on forest and woodland ecosystems in the southwestern United States and northern Mexico. 

· Synoptic Dendroclimatology, using absolutely dated tree rings to study and reconstruct past and present climate from the viewpoint of atmospheric circulation in order to understand the seasonal, annual, and decadal-scale variability of circulation patterns.

· Paleoclimatology, using tree-ring data to retrodict patterns of precipitation, temperature, cloudcover, and other aspects of climate over long time periods in many areas of the world.

C.2. Reputational Criteria

The Laboratory of Tree-Ring Research is the oldest and most widely recognized dendrochronological facility in the world.  The science of dendrochronology was developed at The University of Arizona by A.E. Douglass early in this century.  Since its founding, the LTRR has been the leading facility both nationally and internationally for the study of tree-rings and the information they provide concerning past climate, past human behavior, and the interaction between the two.


The broadest and most complete dendrochronology curriculum in the country is offered at the Tucson facility, and other institutions routinely send their students, undergraduate, graduate and postgraduate, to study and conduct research here.  Although a few institutions may provide more detailed coverage of a specific aspect of tree-ring analysis, none delivers the breadth available at The University of Arizona.


The LTRR is one of The University of Arizona's most nationally and internationally recognized scientific activities. The faculty, staff, and students of the Laboratory routinely publish the results of their research in national, international, and regional journals, as books and monographs, and as articles directed toward the general public.  Scholarly publication venues used in the past seven years include, but are not limited to:

American Antiquity

The University of Arizona Press

Nature
Climate Dynamics

The University of Utah Press 

Science
The Holocene


Plant and Soil Ecology


Geology
Dendrochronologia

Oxford University Press


Palaeo-3
Addison-Wesley


Canadian Journal of Forest Research 
Kiva
Quaternary Research

International Journal of Climate

Ecology
Ecological Applications

International Journal of Wildland Fire  
Ecoscience
Climate Research

University Press of Kansas

Radiocarbon


Journal of the Southwest

Review of Palaeobotany and Palynology
Plenum
Arctic and Alpine Research
Geological Society of America

Journal of Climate
Landscape Ecology

University of New Mexico Press

Journal of AWRA
Applied Soil Ecology

Journal of Field Archaeology
Wood and Fiber Science   
Geophysical Research Letters
Tree-Ring Bulletin

American Midland Naturalist
Arctic Anthropology

Bulletin of the American Meteorological Society
Kluwer Academic Publishing
Nuclear Instruments and Methods in Physics Research
School of American Research Press


Journal of Anthropological Archaeology

The Laboratory is also routinely considered and selected to conduct research by local, state, and federal agencies, foreign governments, and private companies.  Examples of such research include:

· King Hassan of Morocco's selection of the Laboratory to conduct a study of drought frequency and predictability in North Africa.

· The Chinese Government's collaboration with the LTRR via the State Administration of Meteorology, the Xian National Key Laboratory of Loess and Quarternary Geology, and the Lanzhou Institute of Glaciology and Geocryology.

· The USDA Forest Service's support of the Laboratory for a multiyear regional dendroecology research program in the southwestern United States.

· The National Park Service's selection of the Laboratory for detailed dating and analysis of Anasazi Ruins at Mesa Verde National Park, Chaco Canyon National Historical Park, and many National Monuments. 

· Collaboration with the National Park Service and USGS Biological Resource Division on Global Climate Change Research in the Sierra Nevada of California. 


The Laboratory of Tree-Ring Research contributes substantially to efforts to promote The University of Arizona, the state, and Tucson.  Currently most visible is the 1998 University of Arizona calendar that depicts the terrain of Mars as pictured by Sojourner, and which has an inset photograph of Douglas-fir tree-rings dated at the LTRR.  Other such promotional efforts include displays at the University of Arizona Visitor's Center on the mall and the Arizona State Museum.  We also sponsor a weekly "brown bag" lecture series that presents opportunities for faculty, students, and staff to present their research results;  the attendance at these lectures averages approximately 20-25 people.  The above-mentioned projects, publications, and promotional efforts demonstrate the national and international stature of the LTRR and its importance as part of The University of Arizona and Tucson communities.

C.3 Outcome Criteria:

The faculty, staff, and students of the LTRR are the recipients of numerous awards and sit on various national committees that attest to their excellence and productivity. For example:

· Dr. Charles W. Stockton has been elected to the Royal Academy of Morocco, and is a Fellow of the American Association for the Advancement of Science.

· Dr. Jeffrey S. Dean is a Fellow of the American Association for the Advancement of Science; a Member of the Santa Fe Institute; a recipient of the Southwest Parks and Monuments Association Emil W. Haury Award; and has received a Certificate of Appreciation from the Pueblo of Zuni.

· Dr. Katherine K Hirschboeck was nominated by Provost Sypherd to be the University of Arizona representative to Project Kaleidoscope: Faculty for the 21st Century (PKAL); she has been appointed to the National Academy of Sciences’ Committee on Geography; she has also been the Councilor for Paleoclimatology for the American Quaternary Association, and a peer review panel member for the NSF/EPA Water and Watersheds section.

· Dr. Robert E. Dickinson became a Regents Professor in 1993, was awarded the Vetlesen Prize by Lamont-Doherty Earth Observatory of Columbia University in 1995, and received the Walter Orr Roberts Lectureship from the American Meteorological Society in 1995.

· Dr. Lisa J. Graumlich has been a recipient of the W.S. Cooper Award (1998) of the Ecological Society of America,  for outstanding paper in vegetation-environment interactions; a Fellowship from the Udall Center for Studies in Public Policy, 1996-97; a Distinguished Researcher in Residence Fellowship, Mountain Research Center, Montana State University, 1997; and a  Jack in the Box, Save the Earth Prize, 1993.

· Dr. Paul Sheppard received an NSF-NATO Postdoctoral Fellowship at the Department of Ecology of the University of Barcelona.

· Dr. Ronald H. Towner has been awarded the Crow Canyon Archaeological Center Lister Fellowship. 

· Dr. Malcolm K. Hughes has been appointed a Fellow of the American Geophysical Union.


Our students routinely present papers at regional and national meetings, publish their results in scholarly journals, and receive merit-based awards for their research.  Notably, undergraduate students in the Dendrochronology Workshop have also had their results published in the Tree-Ring Bulletin.  Student awards in the recent past include:


NSF Dissertation Improvement Grant 


NOAA Climate and Global Change Postdoctoral Fellowship 


Crow Canyon Archaeological Center Lister Fellowship 


McGinnies Scholarship in Arid Land Studies 


W.S. Cooper Award of Ecological Society of America 


Chevron Scholarship 


Deevey Award of ESA for outstanding paper presentation in Paloecology 


Honorable Mention, Student Paper Presentations, Association of American Geographers 


UA Graduate College Travel Grant 


UA Undergraduate Research Grant 


Andrew Ellicot Douglass Scholarship 


Edmund Schulman Scholarship 


The success of graduate students who have emphasized dendrochronology in their chosen field is another testament to the importance of the LTRR.  Positions filled by former LTRR students  include 40 academic positions, 9 government positions, and 15 private sector positions. 

C.4. Program Improvements:

Despite national academic retrenchment in the 1980s and 1900s, the LTRR has continued to expand opportunities for students, faculty, and the general public to explore the natural world and humanity's place in it.  Our expanded outreach program is described in Section H of this document.  In the early 1990s, we redesigned our course structure to provide more intensive seminar courses on specific applications of dendrochronology to aid those students whose career goals necessitated more in-depth knowledge of particular subfields of dendrochronology.  New seminar courses developed in the past seven years include

· applied time series analysis

· stable isotope dendroecology

· dendrochemistry

· the dendrochronology workshop

· X-ray densitometry and cell dimensions

· fire climatology

· tree-ring dating in archaeological research


In addition to graduate level seminars, we have developed new undergraduate courses, such as Geos 478 (Global Change), Nats 101 (Introduction to Global Change), Geog 431 (Global and Regional Climatology) and Geos 220 (The Environmental History of the Southwest), that provide undergraduate students with the opportunity to explore critical aspects of important contemporary topics.  Global Change (Geos 478), cross listed in Geosciences, Hydrology, Atmospheric Sciences, and Renewable Natural Resources, has been well-received by undergraduate students. In the past, Nats 101 (Introduction to Global Change) has been limited to 60 students per semester, but the limit will at least double in the fall 1999 semester.  The  Environmental History of the Southwest course will commence with the Fall 1999 semester, and we anticipate heavy student demand for it as well.


Dr. Sheppard has recently developed instructional computer programs in dendrochronology that are available on the LTRR Lab Home Page.  In particular, a web based presentation on dendrochronological crossdating (Figure C.1) may be viewed and interactively experienced at:

   

 http://tree.ltrr.arizona.edu/~sheppard/SkeletonPlot/introcrossdate.htm
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It is possible that these programs will develop into formal on-line courses available for "distance learning,"-- an approach that will significantly augment the number of students familiar with the theories and techniques of dendrochronology.

 C.5. Conclusions

The Laboratory of Tree-Ring Research has a long and distinguished history at The University of Arizona, and the faculty, staff, and students of the LTRR are proud to contribute to the institution.  We have maintained and strengthened our position as one of the leading institutions in the world for the study of past climate variability, human behavior, and the interaction between the two, over the past seven years. The breadth of  experience of our faculty remains unmatched anywhere in the world, our scientific staff continues to contribute to teaching and research in a significant manner, and our students, both graduate and undergraduate, win awards and grants and publish their results in important books and journals.  Our outreach program continues to contact thousands of people every year, and our visibility both inside and outside the university continues to increase.  We are continually revising our curriculum to meet the needs of students interested in various aspects of dendrochronology, and will continue to pursue our research, teaching, and service obligations well into the next millenium. 


