A. PROGRAM DESCRIPTION AND GOALS
A.1. Description of Unit
The Laboratory of Tree-Ring Research (LTRR) was established in 1937 and is an independent department within the current College of Science.  It has long-standing preeminence in dendrochronology, a field founded by the first Director of LTRR, A.E.Douglass.  It is also unique as the oldest and largest tree-ring research laboratory in the world, a circumstance with which The University of Arizona has been proud to associate itself.  The national and international renown of The LTRR derives from its extensive academic contributions, in the sense of both research and teaching.  This status was achieved long before most of our present nonemeritus faculty arrived here, but we have been working diligently in recent years to advance the activities and visibility of the Laboratory in new directions, as in our global change research and teaching.  

The continuing and projected strength of the Laboratory is certainly a consequence of the extensive interdisciplinary and multidisciplinary research in which we engage. LTRR faculty and staff come from a wide variety of backgrounds and bring a broad spectrum of expertise to bear on research and teaching challenges.  The LTRR's independent departmental standing provides unfettered freedom to faculty, staff and students to cross the traditional disciplinary boundaries that are often one of the more confining features of conventional departments.  The number of LTRR faculty and staff provides the critical mass necessary to engage and fully exploit the phenomenon of annual growth rings of trees.

The primary mission of the Laboratory of Tree-Ring Research is to remain in the forefront of world dendrochronology through the use of tree rings as natural chronometers and recorders of change in the environment with which human society is inescapably linked.  The Laboratory makes significant contributions to understanding natural environmental variability in climatic, hydrologic, geomorphic, and ecological systems.  A parallel and equally important focus of Laboratory activities is the interpretation of that variability in terms of the impact of human activities on environmental systems, and the implications of natural and anthropogenic environmental variability for society.  The Laboratory can maintain its distinction by the pursuit of each of its main functions with creativity and vigor.  These functions include:

· the development of new techniques for using tree rings based on a better mechanistic understanding of ring formation;

· the application of these techniques to a wide range of scientific inquiry (e.g. global change, climatology, hydrology, anthropology, archaeology, forest ecology, tree physiology, Quaternary studies, geomorphology, geophysics, geochemistry);

· the provision of education and training through the world's most comprehensive curriculum in dendrochronology including extensive training of scientific visitors from around the world;

· the development and implementation of interdisciplinary undergraduate and graduate courses in global change studies, a natural development from our previous activities (this now includes the majority of the teaching of an existing Tier 1 freshman general education course, and an emerging Tier 2 general education science class);

· curation and utilization of our large, internationally diverse and unique sample collection that is an active research resource and not merely an agglomeration of exotic materials. 

In line with the above functions, The LTRR plays an important role in (1) contributing to undergraduate, graduate and professional instruction, (2) engaging in basic and applied research of national and international importance, (3) creating, collecting, preserving and disseminating knowledge, and (4) seeking to bring advances in scholarship into everyday life, including that of our students.

The LTRR's success has changed the landscape in which the Laboratory operates.  Other laboratories engaged in tree-ring studies are now established elsewhere in the U.S. and around the world.  In many cases they are staffed by former students in the LTRR or by scientists who have drawn much of their initial inspiration from the Laboratory.  A worldwide network of tree-ring scientists has grown up, centered on and intellectually nurtured by the LTRR.  This provides a more challenging context for us with respect to competition for funds, but offers many more opportunities for worldwide collaborations.

A.2. Academic Program Being Reviewed
The LTRR is unique in that it neither offers courses with LTRR as the home department nor has its own academic programs.  However, the LTRR contributes significantly to teaching and academic programs in The University.  Our faculty members teach tree-ring classes with home departments in Geosciences, Watershed Management, and Anthropology.  The general education global change classes we teach now have a home in the University-wide Tier 1 NATS-101 class grouping. The graduate-level global change classes we teach have their homes in Geosciences, Hydrology and Water Resources,  Geography and Regional Development, and Global Change, a new Interdisciplinary Program for a Ph.D. Minor.

Many of our faculty have courtesy, adjunct and joint-appointment affiliations with other departments with respect to graduate student mentoring.  Multidisciplinary and interdisciplinary research specialties have qualified our faculty for extensive service on the graduate committees of students from many departments, including Geosciences, Renewable Natural Resources, Watershed Management, Anthropology, Geography and Regional Development, Atmospheric Sciences, Ecology and Evolutionary Biology, and Hydrology and Water Resources.  In many cases this has been in the role as primary research advisor where the LTRR has been the source of student monetary support, usually where tree-ring methods and applications are an essential part of the thesis research.  LTRR faculty have served as chairmen on 22 Ph.D. dissertation research committees and 18 M.S./M.A. thesis committees since 1993.

A.3.  Major goals, changes in the past 5 to 7 years, vision of future changes
The Arizona Board of Regents established the Laboratory of Tree-Ring Research in 1937 ‘to promote teaching and research in dendrochronology’.  During the past decade our teaching and research goals have emphasized interdisciplinary applications of dendrochronology in a very broad range of sciences. Dendrochronology applications provide "baseline" values of past conditions needed for assessing the impact of past and future environmental fluctuations on humanity.  These long-term data and insights are needed to stimulate and validate models predicting future change

The interdisciplinary applications of dendrochronology have met new challenges in archaeology, ecology, and environmental studies, particularly those of quantifying and understanding past global change.  LTRR scientists have participated in numerous national global change research programs (e.g., NSF, NOAA, USDI, USDA, and NASA) and international programs (e.g., the International Geosphere Biosphere program, its PAGES program and PEP project).  In addition to conducting original research, they have served as leaders and organizers of some of these research programs.  This involvement has had several direct benefits to teaching. For example, numerous graduate and undergraduate students have conducted global change-related and funded research. LTRR faculty have been leaders in developing and teaching graduate and undergraduate global change courses and establishing the global change interdisciplinary academic program at The University of Arizona.

The importance and utility of baseline information on past environments has also recently been emphasized by land management agencies throughout the nation.  Land managers have recognized, for example, that both natural and cultural factors are involved in increasingly destructive wildfires and insect outbreaks in the mountain West, and that understanding the roots and causes of these problems requires long-term, historical perspectives.  We envision an expanded role of dendrochronology in providing these historical perspectives of climatic, ecological, and cultural changes.  A crosscutting theme of both global change research and these ecological applications for land management is the recognized importance of reconstructing and studying long-term variability and dynamics of complex systems.

Opportunities for strengthening our teaching and research programs arise from a recent endowment (from Agnese Haury) and from an anticipated recruitment of least one new colleague to fill a line vacated by a retiring faculty member (Dr. Stockton). The Haury endowment has already supported 6 short-term training visits to LTRR for international scholars and 1 graduate fellowship to a new student.  We envision continuing and expanding the development of our unique interdisciplinary unit by:

· further strengthening our interdisciplinary research capabilities to continue meeting new challenges in global change teaching and research;  

· increasing the presence of talented beginning scientists working and studying at LTRR through expanded and new graduate student, post-doctoral, and visiting scientist fellowship programs;

· maintaining, through flexibility and innovation in teaching strategies, our involvement in teaching both graduates and undergraduates, and active participation in the new general education structure;

· maintaining our missions to teach dendrochronology, and provide training and support to scientists from around the world who look to the Laboratory as the primary source for this training; 

· with the help of endowments and The University, improving the quality and quantity of laboratory, office, workshop, and storage space B preferably by acquiring this space in a new building suitable to our needs. A recent, generous $1M gift from Agnese Haury has better positioned us to realize our goal of a new building.
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Broadly, The University of Arizona "...is dedicated to preparing students for an increasingly diverse and technological world and to improving the quality of life for the people of Arizona and the Nation..." to providing "...distinguished undergraduate, graduate, and professional education, (excelling) in basic and applied research and creative achievement, and (integrating) these activities and achievements of regional, national, and international significance into everyday life."

The LTRR contributes to a number of the University's key strategies as outlined in their "Transformation Beyond the Year 2000" 1997 Strategic Plan update, including:

· We are contributing strongly to developing innovative methods and courses in undergraduate education(GEOS 107a, GEOS 107b, NATS-101, GEOS 220);

· We are increasing undergraduate contact by participation in the above courses as well as in Freshman Colloquium classes;

· We have recruited highly qualified graduate students at the State and National (and International) level by widespread advertising efforts and network contacts;

· We continue to expand our involvement and the involvement of our graduate students in interdisciplinary activities and programs through our teaching, research and service, and by our direct (teaching and service) and indirect promotion of the Global Change Interdisciplinary Program;

· Despite the limitations of space quantity and quality, we are attempting to develop and maintain well-equipped educational facilities within our department. This includes recent purchases of computers, microscope camera and image system, and projection equipment;

· The LTRR has developed a strong track record in the last decade involving undergraduate and graduate students in research and creative activities, and continues in these efforts;  

· The LTRR outreach activities have shared our learning via community collaboration with schools, public presentations to school and civic groups, and interviews with local, national and international media;

· We use World Wide Web facilities to share information about our faculty profile and research activities, current courses and our weekly Tree-Ring Seminar series.  In addition, LTRR faculty, staff and students were key contributors to initiating and maintaining the International Tree-Ring Data Bank (ITRDB) and listserv forum. A series of web pages using interactive segments written in Java, has been developed to demonstrate the basic principles of dendrochronology (http://tree.ltrr.arizona.edu/ skeletonplot/introcrossdate.htm). This is being used both in classes taught in the LTRR, and in our outreach work.

The activities of LTRR also fall within the mission of the College of Science (COS), especially in the areas of teaching of "general education science to the large numbers of undergraduate students not making science the principal focus of their studies, but who require a sensible grasp of science to function as productive citizens in an increasingly science-based economy".  LTRR also contributes to the teaching mission of COS by our teaching and mentoring of "graduate students aiming at professional careers in scientific disciplines".  Our research seeks to "understand the world and natural phenomena in such intimate detail as to render nature predictable...and useful to society in the development of our technology and well being".  Our efforts toward ecological, hydrological and climatological reconstructions of the mean and variability of past environments are squarely in line with the needs of society and the potential changes that might be induced by our technology.  Additionally, our research enhances "understanding of ourselves and the world in which we live".  A COS research goal that is closely allied with LTRR goals is the "understanding of large, complex systems of which the...global ecosystem (is) the most complex and important."
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