J. RESOURCES

J.1. Budget
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Figure 1. Tree-Ring Lab expenditures. This includes neither  indirect cost return spent elsewhere in the university, nor expenditure on most of Dr. Dickinson's grants. It does include 25% of his salary
The State budget covers salary and employee-related expenses for 6.25 academic year faculty, including the Director, 1 fiscal year faculty, 3 administrative staff, 6 scientific staff, student hourly wages and, in the most recent year, 1.5 FTE Graduate Teaching Assistants. It also contains $2.7k for travel and $40.6k for operations. The largest items under this last heading are telecommunication equipment and charges and rental of off-campus storage facilities. There is no State capital budget.

In order to secure external awards, Laboratory personnel have written an average of 15.75 proposals per year since 1994 for amounts greater than $5,000, and an average of  11 per year of these have been funded. These figures do not include the activities of Dr. R.E.Dickinson, who has a 0.25 FTE appointment in the Laboratory. In addition to providing salary for faculty and staff, equipment and operating funds, these grants provide support for graduate and undergraduate students. For the four years 1994-1998, the Laboratory has provided support for an average of 24 graduate students per year, and 34.5 undergraduates per year. 

J. 2.  Space

J.2.2.  Quantity

The University provides a total of 13,943 sq.ft. on campus in two buildings, 2600 sq.ft. in the Berkowitz apartments and 11,343 sq.ft. in the West Stadium. The Laboratory also rents 1974sq.ft. of storage space at the University’s Sunniside facility at an annual cost of $4935. 

Of the space in the West Stadium, 

· 1,316 sq. ft. is used for administration, including the Director’s office, the main office, storage, and a small conference room, 

· 1,523 sq.ft. for central scientific facilities such as shop, dark room, computer services, and tree-ring measuring room; 

· 498 sq.ft. for a multipurpose room which is used for laboratory classes, lectures, seminars, training on specialized equipment, and laboratory space for visitors;

· 2,778 sq.ft. for modern collection storage and approximately 400 sq.ft. for archeological collection storage. 

· The remaining 4,828 sq.ft. in the West Stadium plus the 2600 sq.ft. in the Berkowitz apartments are used for faculty and staff offices and laboratories. Only one small room (252 sq.ft.) has wet lab facilities. 

J.2.3.  Quality

Our offices, laboratories and central facilities are scattered throughout the West Stadium and the Berkowitz apartments. Most rooms are very fully used and crowded. The West Stadium accommodation varies greatly in quality, much of it lacking, for example, any fire alarms or sprinkler system, and also lacking basic services such as a good quality power supply suitable for scientific equipment. Our space in the Stadium is distributed around the University print shop, stadium concession stands and a large number of substandard toilet facilities. The irregularly shaped space used for storing the world’s largest collection of dated wood (obviously flammable) shares an internal wall with a dormitory. This area (the store) is, however, served by fire alarms and a dry-riser sprinkler system. Another area, containing many thousands of wood and charcoal samples from archeological sites throughout the southwest, has neither fire alarms nor any kind of sprinkler system. The building is difficult to modify, given both its primary function as a sports stadium, and its age and construction. The accommodation in the Berkowitz Apartments, which comprise 26% of all our laboratory and office space, is a disaster. It consists of four old domestic apartments, completely unmodified, largely unmaintained. There are periodic termite infestations, the wiring is wildly inadequate, being barely able to support even basic office equipment, the only cooling is evaporative, and there is little security, there being eight external doors. There is no fire alarm or sprinkler system.

J.3. Support services

J.3.1. Scientific support for research and teaching.

J.3.1.1. Equipment. 

The Laboratory has state-of-the-art facilities for a very wide range of tree-ring analyses. Although largely provided from research grants, these facilities are used extensively by undergraduate and graduate students, both in formal classes and in research projects. They include collecting equipment (corers, chain saws), a shop for sample preparation, facilities for dendrochronological dating and the measurement of ring widths, intra-annual density variation (X-ray densitometry and albedo-based densitometry), cell dimensions (dedicated image analysis system) and facilities for the preparation of wood for the measurement of the stable isotopes of carbon, hydrogen and oxygen. A wide range of computing facilities (Unix, Apple Macintosh, PC and various peripherals) is linked by a local network, which is also connected through campus Ethernet to the University's mainframes and remote systems. In addition to the computers maintained by the faculty’s research groups, and the servers which support the Laboratory’s network, several machines are available in a common area for use by students and visitors, along with a large capacity laser printer and an inkjet color printer. Other peripherals, such as slide and flat-bed scanners, are available through individual research groups. In addition to access through the Internet, we have considerable holdings of quality controlled climate data.

J.3.1.2. Staff. 

The Laboratory’s network and other common computer facilities are supported by a staff member at the Senior Research Specialist level, aided by an experienced and skilled student worker. All necessary custom and proprietary software is available. There is an experienced staff skilled in all phases of tree-ring analysis. This is particularly relevant to the basic processes of chronology building and quality control of chronologies and climate reconstructions, which is extremely labor-intensive. 

J.3.1.3. New development. 

With the support of a major grant from NSF’s Academic Research Infrastructure program, matched by the University, the development of a major addition to our facilities, and to the practice of dendrochronology in general, is at a late stage. This is a prototype computer-aided dendrochronology workstation, in which state-of-the-art image processing and pattern recognition algorithms are used to aid in the dating of wood and the measurement of each ring’s properties. 

J.3.1.4  Collections. 

The Laboratory’s collections constitute a scientific and educational resource of global significance. They are the largest and broadest accumulation of dendrochronologically dated wood in the world, having been accumulated over 92 years of activity in Tucson and elsewhere. In addition to being used daily by Laboratory personnel, the collections are from time to time visited by scholars, for example those planning to commence a tree-ring project in some region or country for which we have holdings. The collections also permit the application of newly developed analyses, for example for cell dimensions, to materials collected long ago, with potentially great scientific benefits. 

This amounts to a high level of support, but one which could be usefully enhanced by more technical help for computer-based activities, in-house mass spectrometer facilities, and better and larger wet laboratory facilities for isotopic and other chemical analyses.

J.3.2.  Support of teaching.

In addition to the facilities mentioned in the previous paragraph, extensive support is provided for teaching and training. Room 104G West Stadium is a multi-use room which is made available for lectures, laboratories and seminars, and is the primary laboratory facility for students pursuing individual projects, and for scientific visitors to the Laboratory. It is equipped with 14 binocular microscopes, and projection facilities, including a computer-linked projector for direct projection of either presentations, software use, or live microscope images of wood and techniques. A central component of the most popular dendrochronology class, GEOS/WSM/ANTH 464/564 is a laboratory in which students are taught the rudiments of cross-dating and chronology building. Classified staff with many years experience in these activities play a major part in the teaching of this laboratory, which requires intensive individual tuition. Most years, three staff are involved in this activity in the Fall Semester. The Laboratory makes other resources available for this and other classes, including equipment and financial support for field classes, an essential part of learning dendrochronology. Faculty have been encouraged to adjust their annual workload so as to be able to develop innovative courses and teaching materials (see section ??Teaching??). In the academic years 1997-8 and 1998-9, salary savings from faculty sabbatical leave have been used to support the development of interactive web-based teaching materials introducing the basic concepts of dendrochronology. These will be made freely available over the Internet, and will be used in our own teaching. The 1.5 FTE Teaching Assistants made available in recent years have been assigned to support faculty teaching the lower division classes.

The present level of support for teaching is good, but, as faculty seek to increase significantly the number of student credit hours they generate, more TA and other resources will be needed.

J.3.3. Support of training.

Being a uniquely broad and large facility in a rather specialized field of wide application, the Laboratory is the primary global source of training in dendrochronology for scientists from many fields and countries wishing to use tree rings in their work. Requests for various levels of training arrive at a rate that cannot be absorbed by the faculty and their research groups, and so a staff member is assigned the task of coordinating such training. This activity has received a significant boost during the period under review from the establishment of a $500,000 endowment by Agnese N. Haury to support such training in the Laboratory. In its first two implementation years, this program has supported two-month training visits by 7 trainees from 7 countries and 4 continents, as well as a graduate fellowship. This continues a long tradition which has enhanced the reputation and influence of the Laboratory in the U.S. and around the World. Almost all the major investigators in the burgeoning field of dendrochronology have either been students at the Laboratory, been trainees here, or made extended scientific visits. Many Federal scientists and officials with the major land management agencies which make use of dendrochronology in their daily work have received training at the Laboratory. The provision of this training requires faculty and staff time, space and access to facilities. These resources are made available for training as an important contribution to the University’s Land Grant role.

Thanks to the Haury Endowment, and the staff time committed by the Laboratory, current activities are adequately supported. The availability of microscopes, computers and staff time are likely to present increasing problems as demand for dendrochronological training increases above the present level.

J.3.4. Support of outreach.

Faculty are encouraged to play an active role as professionals, and in outreach to the community at local, national and international levels. The Laboratory currently provides an administrative home for the Tree-Ring Society, and the editorial home for its publication, the Tree-Ring Bulletin. In addition, a large fraction of staff members time is devoted exclusively to outreach in Tucson and the rest of Arizona (see Section H) and to guided tours of the Laboratory for large numbers visitors, including many elementary and high school groups.

A large amount of valuable outreach work is achieved with the current level of support.

J.3.5. Support of administration.

The Director and faculty receive administrative support from three staff members, an Administrative Associate, and Administrative Assistant, and a Secretary. They handle all administrative, personnel and business matters, including those related to the Laboratory’s research grants. Faculty and other principal investigators are expected to develop their own proposal budgets, with advice from the administrative staff, and to maintain surveillance on their project budgets.

With this proviso, the amount of administrative support is adequate, and the quality is excellent. 

J.4. Resource needs

The Laboratory has two major needs for new or additional resources - accommodation and a continuing flow of new talent.

J.4.1. Accommodation.

The Laboratory needs approximately 25,000 sq.ft. of good quality accommodation, of which approximately 3,000 would be offices for faculty, professionals and staff, 1600 for administration, 9600 for laboratories (most dry lab, microscope and similar work, approximately 1400 sq.ft. wet lab), 1600 library and computing facilities, 2,150 teaching lab and meeting facilities, and 7050 for sample accession, shop and storage. By good quality accommodation is meant suitable for use in scientific research, with a good power supply, wired for ethernet, adequate life safety and materials security, and in some of the space special provision such as fume hoods and shielding for X-ray use. The need is urgent because the Laboratory’s present work and development is hampered by the inadequacies of the present accommodations. It is unreasonable to expect the faculty to work with such poor accommodation, when they would get better accommodation for their work almost anywhere else they might go in the U.S., even in institutions with a less vocal claim to distinction. There is now a real possibility that the Laboratory might be housed in Phase II of the Environment and Natural Resources Building, construction of which might commence in 1999. This possibility has been markedly improved by a generous $1,000,000 challenge grant to the University from Agnese N. Haury, specifically  for the provision of appropriate accommodations for the Laboratory.

J.4.2. New talent.

Scientific and educational enterprises suffocate without a flow of new talent. This is an issue of particular concern as all Laboratory faculty are now tenured, and since the growth of the U.S. higher education sector has ended, faculty mobility has decreased. One potential source of new talent would be the replacement of Professor Stockton with a new faculty member on his planned retirement at the end of calendar year 1999. Another source would be the addition of more postdoctoral fellows and soft money researchers to the Laboratory. Other institutions are currently winning research funds for which the Laboratory would be a strong competitor, and these could be used to support postdocs and soft money researchers. Unfortunately, the Laboratory does not currently have the accommodation to house a significant increase in the number of its researchers.

J.4.3. Changes in program quality if new resources available.

One of the major benefits of accommodation in a suitable building would be the removal of a limitation on the number of soft money researchers in the Laboratory. An increase in the numbers of such researchers would broaden the range of educational and research experience we could offer our students, enhance our research standing in the international scientific community, and serve to keep the core faculty at peak effectiveness, by continually exposing them to new ideas and challenges.

J.5.  Faculty compensation comparisons.

All current permanent faculty are either Associate or Full Professors. In comparison with Geoscience departments in the peer institutions identified by the Arizona Board of Regents, the mean salary of both groups of faculty in the Laboratory is in the lowest quartile. 

Associate Professors 1997-8



FTE
Average Age
Average Salary
$ difference, UA-AAUDE
UA Salary Rank
Number of Institutions

Academic Year appointments
Tree-Ring Lab
3
43.7
48,600





AAUDE Land-grant
37
46.9
52,700
-4,100
8
10


AAUDE Peers
84
47.4
52,700
-4,100
9
11


AAUDE Public
51
46.4
53,300
-4,700
12
14

Fiscal Year appointments
Tree-Ring Lab








AAUDE Land-grant
17
45.9
61,300





AAUDE Peers
12
47.7
59,000





AAUDE Public
18
46.5
61,700




Full Professors 1997-8



FTE
Average Age
Average Salary
$ difference, UA-AAUDE
UA Salary Rank
Number of Institutions

Academic Year appointments
Tree-Ring Lab
3
53.8
63,300





AAUDE Land-grant
77
55.9
72,500
-9,200
10
10


AAUDE Peers
113
56.0
75,400
-12,100
12
12


AAUDE Public
141
55.8
76,500
-13,200
12
14

Fiscal Year appointments
Tree-Ring Lab
1
58.0
60,300





AAUDE Land-grant
38
55.8
85,000
-24,700
10
10


AAUDE Peers
25
54.4
84,300
-24,000
9
9


AAUDE Public
45
55.6
85,900
-25,600
13
13

Source: Association of American Universities Data Exchange (AAUDE)

Peer institutions as designated by the Arizona Board of Regents (ABOR)

1. Michigan State University

2. Ohio State University – Main

3. Texas A&M University

4. University of California-Berkeley

5. University of Florida

6. University of Illinois at Urbana-Champaign

7. University of Iowa

8. University of Michigan-Ann Arbor

9. University of Minnesota

10. University of Missouri-Columbia

11. University  of North Carolina – Chapel Hill

12. University of Utah

13. University of Virginia

14. University of Washington

It should be noted that the current university policy is that a $2000 raise is awarded on promotion from associate to full professor. Clearly, as the remaining Associate Professors earn promotion, the disparity between the Tree-Ring Lab and our AAUDE peers will widen considerably if the university does not take specific remedial action.
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