








those negligible yields will likely give weto the no-longer-worth-it costs of production.

Oil is in equally challengingupply. Virginia is not a great oil-refining state. We never
have been. Though we do have one maijlorefinery in Hampton Roads.

There is an estimated two trillion barrels of oil beneath the earth. One trillion has been
extracted, and we are now down to the sec¢ohidn. Globally, we are extracting about a
thousand barrels every second. We are now burning 31 barrels for every 4.5 barrels
discovered. Production is on the decline in 54 of the 65 oil-producing countries.

These are trends — facts — that should ring certain alarm bells.

We know the need for alternative sources of energy. Such is the challenge facing the new
graduates from this Degaent of Geosciences.

But let’s bring the case for stewardship back closer to home. Let’s return to James
Michener’'s Chesapeake Bay.

It's one thing to cite a mineral that's disappearing; it's another to cite a historic Virginia
species and food source. The plight of our native Chesapeake Bay oyster, the
virginica, is a delicious stewardship point to kealndeed, its sad decline is precisely
what happens when the demands of growtstaps our natural resources — or at least
our smart management of those resources.

When Captain John Smith arrived in the Glpesake Bay and our tidal rivers nearly 400
years ago, he found mounds — mountains — of oyster shells so numerous and near one
another that they were navigational haza@isster shells were elongated and measured a
foot in length.

In the early 1900s, however, we Virginians began significantly over-harvesting our Bay’s
oysters. We took the oysters but did not replenish their shell habitat. Instead, we used
their shells for road-building. And wetinued this over-harvesting through the 1950s,
when our post-war population began booming and development in the Chesapeake Bay
watershed dramatically increased, caugiregater urban and suburban runoff pollution
(phosphorus and nitrogen), a dramatic@ase in the loss of open-space lands, and a
predictable result in water-quality degradation. Our native oysters, then, with their
environment so damaged and changed, became vulnerable. Disease set in more than a
half-century ago, and the population hagareamassed the numbers or strength to
recover. Our oyster harvest today, relatively speaking, is measured in teaspoons rather
than buckets. The last 10 years’ harvest has been disastrous.

We most certainly will never see the kind of rebound we would like in our r@tive
virginica oyster. For more than five years we have been conducting research on the
introduction of an Asian oyste€,. ariakensisinto our Bay. And a several-year
environmental impact statemastalso now being conducted.



Yes, these are the challenges that face new graduates from this Department of
Geosciences.

Virginia without oysters is like a flower without petals. It is historically upsetting and
significant.

Leaving Virginia Tech and this Department is the first step of your professional careers —
careers that will take time to develop and then unfold.

Your personal lives and professional careers will need a proper balance to prevent undue
wearing on any given side. Personally, you should continue sharpening your scientific
minds by feeding, in no small part, off of other non-science foods — art, literature, and
history.

If you need a patron saint, look to Bertrand Russell, the British philosopher, logician,
essayist, and social critic. He was a prolific writer in both the sciences and humanities.
While not everyone would call Russell “balanced” in every sense of that word — he was
more eccentric than anything — he did cut a colorful swath in life.

It is incumbent upon you, though, to work for a personal balance much the way we
Virginia policy-makers are forever working to balance our natural-resource protection
against the growth trends we know so well and with our long-standing, historic
commitment to economic development.

And when you are professionally working for “progress,” consider the many ways
progress can be defined and what the impact of that progress might be in a social and
cultural sense. Think of our C. virginica oyster. Will your work — or the next generation
of product that your work today may lead to — change the way we understand ourselves
and others? If so, how?

I will say again that | do not presume to impart great wisdom. I can only testify to the
joys | have had from engaging in the part-time teaching of Beowulf and Chaucer and
Wordsworth and Conrad while being a full-time partner in a civil engineering firm while
still working in the public policy of our Commonwealth — social, economic, educational,
and environmental.

I hope the personal and professional balance you achieve brings the same level of joy as
you step away from these beautiful mountains.

Thank you for allowing me to be a part of this special weekend.
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I am highly honored and greatly pleased
to be invited to address the 2007
graduating class of the Department of
Geosciences at Virginia Tech on the
occasion of the 100th anniversary of the
awarding of the first geoscience degree from what was then VPI. It was 1907 when Joel
Hill Watkins received that first degree. I, too, am a graduate of this department. | came to
Virginia Tech in 1957, which, if you do a little arithmetic, turns out to be 50 years ago, on
the 50" anniversary. In my memory, at least, that milestone went unremarked.
Nevertheless, it is humbling and inspiring to realize that | have been associated with this
department for half of its history. | do want to acknowledge someone here who has had
an even longer and much more direct association with the department, Dr. Wally Lowry.

I finished my Ph.D. dissertation in the fall of 1959 and participated in
commencement in 1960. At that commencement, the department awarded three Ph.D.
degrees; these were the 2", 3, and 4™ Ph.D.s granted by the department. Looking around
us today, it is clear that the department has grown and prospered, along with the
university, during the past 50 years.

I hope you will indulge me a bit of reflection on the department of 1957.
Graphics software was tracing paper and ink; graphics hardware was a pen and a Leroy
lettering device. Word processing was done on a typewriter, and the final dissertation
required an original and five carbon copies. The department had a faculty of seven, and it
shared Holden Hall with Mining Engineering and Metallurgical Engineering. We worked
with the theory and technology of the day. We students learned to evaluate data and to
derive conclusions by pursuing the scientific method. Most importantly, we learned to
question established theory, to ask critical questions, and (in today’s vernacular) to think
outside the box. What did we get from our geoscience education at Virginia Tech? That
background has enabled us to adapt through the years as new ideas and technology have
evolved. For example, the research of my recent students spans quantitatively balanced




structural cross sections, foreland subsidence modeling, U-Pb ages of zircons, Sr isotopes,
and interpretation of seismic reflection profiles. My work on construction of balanced
structural cross sections uses no paper or pencil, only a computer program that | have
adapted. The 1950s grads of Virginia Tech were prepared to adapt and grow, and the
seeds of the present department were being sown 50 years ago through the leadership and
vision of Byron Cooper and Wally Lowry.

So we come to today, recognizing the achievements of the 100" crop of Hokie
geoscientists. This group of students has had access to a large and diverse faculty, to
modern technology, and to a Virginia Tech tradition of research that involves thinking
outside the box. This is now one of the premier departments of geosciences, and it is
growing. To the class of 2007, | extend my congratulations. You are well prepared to take
on the next 50 years.

Having taken a look back, I would now like to look ahead. During the time | was
President of The Geological Society of America, we launched a series of strategic
discussions of “The future of the geosciences.” What are the geosciences? What unites us
as geoscientists? The growth of new lines of inquiry and diversity of specialties, as well
as interdisciplinary studies, expands our horizons and strengthens our science. We do
need to maintain our common ties to avoid a public and political perception that we are
simply a disconnected collection of small groups of specialists rather than a large
integrated force with common goals. Unity and a common voice are essential if
geoscientists are to achieve the strength of numbers necessary to gain greater public and
political recognition and support. We are in this together. We would all like to see a
greater use of geoscience data and advice in decision making at all levels. Of course, we
know that the oil companies use geoscience data intensively; we would hope to see the
same intensity in venues from city planners, to regional water boards, to the federal
government, to international agencies. We can begin with greater emphasis on geoscience
education at all levels, including the generally weak K-12 programs around the country.
Improvement of geoscience literacy throughout the population is necessary to greater
acceptance of our role in the solution of societal challenges.

Our recent discussions have turned to some specific questions, and I’ll address
those questions to you. Think for a minute. What are and will be the major issues facing
the national and world population over the next 15 to 20 years? I’m sure that we here
could quickly agree on an imposing list: water quality and quantity; energy resources;
food supplies; global climate; sources of industrial raw materials; natural hazards—
earthquakes, volcanoes, landslides, storms, bolides; population density; government
stability and distribution of wealth; religious extremism. Now, the next question is, which
of those issues has a geoscience component and/or a geoscience solution? Perhaps partly
because we are geoscientists, our list of issues is dominated by geoscience issues. Food
supply, for example, encompasses the geoscience issues of soil, water, and mineral
fertilizer. Distribution of wealth is related to distribution of natural resources and to the
development of those resources. Clearly, many of the global issues of the next two
decades have roots in the geosciences. Having recognized that, the challenge to us is, what
will we as geoscientists do about it? We can strive to improve geoscience education,



including continuing education, to have an informed public involved in decision making;
and perhaps we can improve comprehension of the geosciences by better public relations.
Nevertheless, the most direct challenge is to have our research provide the actual solutions
for the big problems. If our research clearly is having an impact on improving global living
conditions, a public awareness and demand for improved geoscience education and
understanding will follow. The challenge is to ourselves: what are the big issues? And how
does our research address those issues? I’ll personalize the question, and address it to
each of you individually, how does your work address those issues? While this question
may seem as advocacy for short-term, goal-oriented, directly applied research, it is more.
The future of our understanding of the processes that drive both challenges and solutions
depends on fundamental, curiosity-driven research; indeed, many of our issues are
complex, long-term, and multi-context. We are challenged both to resolve current
problems and to provide the theoretical basis for future applications. To the class of
2007, you face grand challenges that offer you grand opportunities. The future of the
geosciences is in your hands; indeed, considering the issues we have just listed, the future
of the world is in your hands. Standing here with you in this room today, | have a sense
of comfort, because | am confident that you will meet those challenges.

Ordinarily, 1 would stop here. | would repeat my congratulations to the class of
2007 and wish you well. I do most sincerely congratulate you and wish you well.
However, we all remember that this graduating class has gone through an unimaginably
horrifying experience. We will always remember. Your graduation today stands as a
reaffirmation that order will prevail, as well as a reaffirmation of our free and open system
of higher education, of a positive sense of purpose, and of dedication to a meaningful goal.
I am sure that all of you were, as | was, touched and inspired by the words of Professor
Nikki Giovanni, and | will close with a quote.

“We will prevail.
We will prevail.
We will prevail.

We are Virginia Tech.”
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Apollo science (1)

I think you could argue that the Apollo missions to the Moon were the ultimate field
trips — who in this room of geologists doesn’t envy Jack Schmitt, trucking around the
lunar surface, dirty up to his thighs with Moon dust? But more than that, I think you
could argue that the Apollo EVAs were the single most important 80 hours of field work
in history. They constrained not only our understanding of the origin and evolution of the
Moon and Early Earth but also established the importance of impact cratering in the
histories of planets and provided radiometric calibration for planetary surfaces across the
solar system. But no matter whether you figure the cost by the hour or the kilo of rock
collected, it was hands down the most expensive field work in history and involved a
truly staggering number of people both in training and in the missions themselves.

Apollo science (2)

With one exception, none of the Apollo astronauts were geologists. They were pilots
trained in engineering or aeronautics. Despite this, they did good geology on the Moon. |
have just come back from a meeting in Houston where about a dozen of us met to begin
planning the geologic training for the next group of NASA astronauts, the ones who will
return to the Moon. It was a fascinating and stimulating meeting that began with a day of
presentations by Apollo astronauts and the geologists who trained them. | learned a lot.
They had a lot to say about what worked and didn’t work in Apollo geologic training.

Apollo Geo training

Bob Tracy asked me to talk to you today about geoscience education. | thought | would
do it in the context of how the Apollo astronauts were trained to do good geology. We’ll


http://www.geos.vt.edu/events/commencement/Tewksbury_Slides.pdf

look at what worked and what didn’t. And we’ll see that the training was, in many ways,
very much ahead of its time. We’ll look at what they accomplished and how they did it
and think a little bit about how it validates current trends in geoscience education.

So many rocks, so little time

What challenges did the Apollo astronauts face? Everyone wanted them to do more than
just trot around a grab as may rocks as they could. They needed to know enough about
geology and the science objectives of the mission to decide which of literally hundreds of
rocks they would actually pick up and document. For example, by the time Apollo 15
rolled around, geologists had seen plenty of mare basalts and impact breccias, but a
sample of the Highlands and a sample of old crust was still the Holy Grail at the time of
Apollo 15. Random rock grabbing was not likely to change that.

No hand lens, no bending

What other challenges were there? Imagine doing field work in a suit where you can’t use
a hand lens and you can’t bend over at the waist. And where there is literally nothing to
see in the shadows because there is no atmosphere on the Moon to diffuse light into the
shadows. Imagine the time constraints imposed on you — the last three missions to the
Moon had rovers and had the most time dedicated to work on the lunar surface, but each
of these had only three 7-hour EVAs each. And imagine doing field work where you can’t
take notes and you are describing everything you see out loud to the geologists in the
“back room” at Mission Control back on Earth. Not only do you have to know enough
geology and geological language to do this, but you also need to be able to do it
systematically and efficiently.

You can’t take it with you

And last, the astronauts couldn’t bring home everything they saw so that some geologist
could look at it. The astronauts needed to be good observers and good describers. In short,
they needed to be field geologists. Problem was, at the time Apollo geology training
started in 1964, none of the 29 astronauts had had even an intro geology course. So,
NASA started from scratch training the Apollo astronauts in geology. Things looked up
when Harvard Geology PhD Jack Schmitt became an astronaut in 1965, and he played a
significant role in astronaut geology training, but it wasn’t until the very last mission to
the Moon that a geologist saw the rocks first hand. Every other Apollo astronaut needed
significant training in field geology.

How did they train?

The most successful and crucial element of training were the field trips — nearly one a



month for each crew. Astronauts had shirt sleeve training, training with backpacks to
simulate the life support units, and full-up in-suit training in the field in settings designed
to be as Moon-like as possible. Each mission prime crew and back-up crew spent more
than 150 hours in the field. To put that into perspective, the average one-semester
geology course with lab has at most 75 hours in classroom and lab. And, in addition to
field trips, the astronauts had classroom, lab, and personal study time in geology.

What did they do?

Many of the field trips at the outset were pretty much show and tell. But, because they
were boring for the astronauts and not successful in teaching them anything, they quickly
evolved into a model that had brief show and tell for context followed by a long working
traverse. Each team of 2-3 astronauts worked the traverse and then debriefed with
geologists on the way back. The astronauts were the ones doing the work, and they
received almost immediate feedback on what they had done well and what they had
missed, which is an ideal situation for learning.

What were the aims? The training was designed to: develop an astronaut’s ability to see,
and not just look, and to describe what they saw; make them fluent in the geologic
language to communicate with the “back room”; give them practice in organizing their
thoughts and approaching geologic problems in the field; and give them experience in
context - with rocks and settings that were as close to what they might see on the Moon
as possible.

Did they succeed? (1)

As | mentioned before, one of the elusive targets at the time of Apollo 15 was crystalline
rock, anorthosites in particular. When Irwin and Scott almost simultaneously saw a nearly
white rock along one of their traverses, they were completely beside themselves. Here’s
an excerpt from the Apollo 15 transcripts:

“Oh, man! Oh, boy! Look at that. Look at the glint! Almost see twinning in there!
Guess what we just found. (they are by now laughing with pleasure) Guess what
we just found! | think we found what we came for. Look at the plage in there!
Almost all plage. Oh, boy! I think we might have ourselves something close to
anorthosite. What a beaut.”

Does this sound more like a pilot or a geologist?!?
In a post-mission debrief, Dave Scott was asked about the discovery. Here’s an excerpt

from the transcript. “It's crystalline, and nobody'd ever found any crystalline rock before
(except small pieces in the soil samples). That was the whole idea of the traverse because



the craters were expected to have excavated some of the pre-mare highlands material,
which people contemplated was crystalline, plagioclase, anorthosite. So we had spent a
fair amount of time discussing that, obviously tuned to looking for it. When you look
across the surface, the rocks are all covered with dust, so you're not going to see this clear
demonstration of the twining in plagioclase for the crystalline rock. You have to pick it up
and you have to look at it to be able to see it. It was probably more definitive than any
plagioclase we had seen, except the real pure stuff they had in the lab. "

These were clearly not just pilots running around grabbing samples on the Moon. They
were good observers, and the transcripts show that they were outstanding at describing
and thinking in the field. And they were clearly invested in the process.

Did they succeed? (2)

Let’s look at another example, this time from Apollo 16. John Young and Charlie Duke
trained extensively for what geologists were sure would be volcanic rocks in the Cayley
Plains. John and Charlie were well enough trained to recognize once they got there that
they weren’t, in fact, looking at volcanic rocks but, instead, more impact breccias, and
they described exactly what they saw and what they thought it was. They didn’t even
allow themselves to be bullied by the geologists in the “back room”, who didn’t believe
them. As John Young said, “We got to see anorthosites in the Duluth Gabbro and we saw
them in the San Gabriel Mountains. The ones at the Duluth Gabbro had a remarkable
resemblance to the ones out there that we found at 16. ”

Fast forward 40 years

Over the past 25 years, cognitive scientists have learned a lot from studying how people
learn. What cog sci research tells us is that people learn when they are actively engaged,
when they have a purpose, when they apply and solve problems, and when they have a
context for new experiences

Apollo Geo training in retrospect

If we look at Apollo geo training in retrospect, we can see that the training overall was
very much ahead of its time and completely consistent with what has been documented
about how people learn. Initially, the geology training was heavy on classroom lectures
and outside experts as talking heads. The astronauts were bored and not learning much.
After the first field trip, the astronauts’ reaction was “We’ve listened to you for two
weeks in class and not understood much. We couldn’t see the importance of any of it. On
the first field trip, though, it all made sense”. And you have to give a lot of credit to those
planning the geo training. They had a clear goal of making the astronauts good at lunar
field geology, and, when they initially saw what worked and what didn’t, they modified



what they were doing in the classroom and field until, quite frankly, it had the hallmarks
of what we think of today as the best kind of geoscience education:

It de-emphasized talking heads and show-and-tell and, instead, focused on having the
astronauts learning by doing.

* And they were doing more than learning facts.

* Their training was focused on observing and describing — on seeing instead of just
looking.

* Their training was also problem-based and in context of what they would be doing on
the Moon.

Implications for teaching geoscience

Whether it’s in the field or the classroom, astronauts and students learn better if they are
doing geology, speaking geology, applying what they know to solve problems, organizing
their own thoughts and approaches to geologic problems that are in context, and arguing
and defending their ideas.

Last slide

The Apollo astronauts look back on their geological training and speak with great
enthusiasm about the truly extraordinary teachers they had (and you will recognize their
names) — Lee Silver, Farouk El-Baz, Bill Muelberger, Gene Shoemaker. These teachers
had an enormous challenge and responsibility, and their instincts about how to train pilot-
geologists were spot on. The average geology classroom in this country isn’t yet where
these teachers were 40 years ago in terms of really effective teaching. Hopefully we will
get there before the next humans set foot on the Moon.



Biographical Notes

Robert M. Hazen

Robert M. Hazen, research scientist at the Carnegie Institution of Washington’s
Geophysical Laboratory and Clarence Robinson Professor of Earth Science at George
Mason University, received the B.S. and S.M. in geology at the Massachusetts Institute of
Technology (1971), and the Ph.D. at Harvard University in earth science (1975). After
studies as NATO Postdoctoral Fellow at Cambridge University in England, he joined the
Carnegie Institution’s research effort.

Hazen is author of more than 300 articles and 19 books on science, history, and music. A
Fellow of the American Association for the Advancement of Science, he has received the
Mineralogical Society of America Award (1982), the American Chemical Society Ipatieff
Prize (1986), the ASCAP Deems Taylor Award (1989), the Educational Press
Association Award (1992), and the Elizabeth Wood Science Writing Award (1998). He
has served as President and Distinguished Lecturer for the Mineralogical Society of
America. Hazen’s recent research focuses on the role of minerals in the origin of life,
including such processes as mineral-catalyzed organic synthesis and the selective
adsorption of organic molecules on mineral surfaces.

Hazen’s books have received widespread critical praise. The Music Men, Wealth
Inexhaustible, and Keepers of the Flame, all coauthored with his wife, Margaret Hindle
Hazen, explore ties between technology and culture. The Breakthrough, The New
Alchemists, Why Aren’t Black Holes Black, The Diamond Makers, and Genesis: The
Scientific Quest for Life’s Origins describe the forefront of scientific research. He has
also written widely for popular audiences, including articles in Newsweek, Scientific
American, New Scientist, Smithsonian Magazine, and The New York Times Magazine.
His writings have been selected for inclusion in several science writing anthologies,
including The Best Science Writing of 2001.

Prof. Hazen is active in presenting science to a general audience. At George Mason
University he has developed courses and companion texts on scientific literacy. His
books with coauthor James Trefil include the best selling Science Matters: Achieving
Scientific Literacy and The Sciences: An Integrated Approach, now in its fourth edition.
Hazen also served on the team of writers for the National Science Education Standards.
He teaches courses on symmetry in art and science, on images of the scientist in popular
culture, and on scientific ethics. Hazen serves on the Committee on Public Understanding
of Science of the American Association for the Advancement of Science, and on
Advisory Boards for NOVA (WGBH Boston), Earth & Sky, Encyclopedia Americana,
and the Carnegie Council. He appears frequently on radio and television programs on
science, and he developed two popular video courses: The Joy of Science and The
Origins of Life, both produced by The Teaching Company.



In addition to his scientific activities, Robert Hazen is a professional trumpeter. He has
performed with numerous ensembles including the Metropolitan, New York City,
Boston, and Washington Operas, the Royal, Bolshoi, Jeoffrey, and Kirov Ballets, the
Boston Symphony, the National Symphony, and the Orchestre de Paris. He is presently a
member of the National Philharmonic and the National Gallery Orchestra.

Robert and Margaret Hazen live in Glen Echo, Maryland.



Dr. Frank Press

Dr. Frank Press was President of the U.S. National Academy of Sciences and Chairman of
the National Research Council from 1981 to 1993 and Science Advisor to the President of
the United States and Director, Office of Science and Technology Policy from 1977 to
1980. Prior to that, he was Professor of Geophysics at Massachusetts Institute of
Technology and Chairman of the Department of Earth and Planetary Sciences. Previously,
Dr. Press was Professor of Geophysics at California Institute of Technology and Director
of the Caltech Seismological Laboratory. He is a Life Member of the Corporation of MIT
and a board member of the Woods Hole Oceanographic Institution, the Marine Biological
Laboratory, and the Monterey Bay Research Institute. He was the Cecil and Ida Green
Senior Fellow at the Carnegie Institution of Washington from 1993-1997.

Dr. Press was elected to Fellowship in the American Academy of Arts and Sciences, the
Royal Astronomical Society, the Royal Society (London), the Russian Academy of
Sciences, and the Academie des Sciences of France. He is the recipient of 30 honorary
degrees. Among his awards are the U.S. national Medal of Sciences, the Vannevar Bush
Award, and the Pupin Medal from Columbia University. Dr. Press received the Japan Prize
from the the japan Emperor in 1993.

Recently, he has undertaken numerous projects involving R&D strategic planning, and
creating management and research scenarios for new research undertakings, including
research partnerships, in industry and academia. His extensive experience in international
science has been utilized in helping client corporations to develop new international research
opportunities.

Dr. Press earned a B.S. degree from the City College of New York in 1944, and M.A. and
Ph.D. degrees from Columbia University in 1946 and 1949, respectively.



Warren W. Wood Ph.D.

Dr. Warren W. Wood is a Research Hydrologist with the U. S. Geological Survey in
Reston, VA. His research interests include diffusion and solute geochemistry of crystalline
rocks, geochemical modeling of evaporite deposits, and geochemistry of artificial recharge.
Dr. Wood's scientific contributions are published in over 75 papers.

Dr. Wood received many awards and honors. Some of them are:

Visiting University Fellow at Oxford University, UK;

Distinguished Service in Hydrogeology, Birdsall Distinguished Lecturer, and Fellow, in
the Geological Society of America;

Elected Board of Directors, in the American Ground Water Trust;

Elected Life Membership of the National Ground Water Association;

Keith Anderson Award from the Association of Ground Water Scientists and Engineers;

Meritorious Service Award, from the Department of Interior;

Phoebe Hearst Distinguished Lecturer at the University of California, Berkeley;

Distinguished Lecturer for the National Water Well Association;

Certificate of Excellence in Hydrology from the National Water Well Association;

Honorable Mention Best Paper by the Society of Agricultural Engineering.

Dr. Wood's professional society services include:

Editorial Board member of Geotimes;

Associate Editor of Water Resources Research;

American Geophysical Union Symposium Chairman;

Association of Ground Water Scientists and Engineers Board of Directors;

Chairman Darcy Search Committee NGWA;

Editor-in-Chief of Ground Water;

Chair of the Fellowship, Awards, and Distinguished Lecturer Selection Committees and
Chair of the Association of Ground Water Scientists and Engineers Program;

Chair of the Hydrogeology Division, National Program, and Birdsall;

Distinguished Lecturer Selection Committee of Hydrogeology Division of the Geological
Society of America.

Dr. Wood's university contributions include:

* Lectures at 58 North American universities during the last 10 years;

* Lectures at universities in Abu Dhabi, Australia, Botswana, England, Israel, Japan,
Jordan, N. Ireland, Oman, Spain, and S. Africa;

* Advisory Committee member for the Department of Geosciences at the Michigan
State University;

* Chairman of Scientific Review Commiittee, for the Center of Excellence, at
University of Waterloo;

* Associate Professorship in the Department of Geosciences at Texas Tech
University.

Dr. Wood received his BS, MS, Ph.D. degrees in Geology, Geology/Geophysics, and
Geology/Hydrology, respectively, all from the Michigan State University.



Dr. Margaret S. Leinen

Assistant Director for Geosciences National Science Foundation

Dr. Margaret S. Leinen was appointed Assistant Director for Geosciences at the National
Science Foundation effective January 10, 2000. In addition to her responsibilities as the
Assistant Director, Dr. Leinen is responsible for coordinating environmental science,
engineering and education programs within the National Science Foundation (NSF), and for
environmental cooperation and collaborations between NSF and other Federal agencies.

Prior to coming to NSF, Dr. Leinen was Dean, Graduate School of Oceanography and Vice
Provost for Marine and Environmental Programs at the University of Rhode Island. She
was also Interim Dean, College of the Environment and Life Sciences. Dr. Leinen spent her
entire academic career at the University of Rhode Island, considered one of the country’s
top institutions for marine studies. During her tenure, she spearheaded the University’s
efforts to build a cohesive interdisciplinary marine and environmental focus. Dr. Leinen is a
well-known researcher in paleo-oceanography and paleoclimatology. Her work focuses on
the history of biogenic sedimentation in the oceans and its relationship to global
biogeochemical cycles, and the history of eolian sedimentation in the oceans and its
relationship to climate.

Dr. Leinen received her B.S. degree (1969) in Geology from the University of Illinois;
M.S. (1975) in Geological Oceanography from Oregon State University; and Ph.D. (1980)
in Geological Oceanography from the University of Rhode Island.

She is past president of The Oceanography Society. She served on the Board of Governors
of the Joint Oceanographic Institutions, Inc., and the Ocean Research Advisory Council. Dr.
Leinen also served as the Vice Chair of the International Geosphere-Biosphere Programme
and on the Board on Global Change of the National Research Council/National Academy of
Sciences.



W. Tayloe Murphy, Jr.

Secretary of Natural Resources
State of Virginia

Prior to being appointed Virginia’s secretary of natural resources by Gov. Mark Warner,
Tayloe Murphy served in the Virginia House of Delegates from 1982 to 2000. During his
tenure in the General Assembly, Murphy served as Chairman of the Chesapeake Bay
Commission. He was also chairman of the Joint Legislative Audit and Review Commission
during its two-year review of the Virginia Department of Environmental Quality.

Throughout his tenure in the General Assembly, Delegate Murphy was noted for his
commitment to environmental conservation and stewardship and protection of Virginia's
natural resources. He was an instrumental leader behind the General Assembly's passage of
both the Chesapeake Bay Preservation Act and the Virginia Water Quality Improvement
Act.

Murphy served as co-chairman of the House Labor and Commerce committee, and held a
seat on the committee on Corporations, Insurance and Banking, where he won respect for a
reasoned and responsible approach to the intersections between industry and the
environment.

Secretary Murphy holds a law degree from the University of Virginia, and an undergraduate
degree from Hampden-Sydney College.



John R. Lawson, Il

President and CEO W. M. Jordan Company, Inc.

Mr. Lawson began his career with the W. M. Jordan Company as a Field Engineer in 1975
after graduating from Ferguson High School and Virginia Tech with a BS in Geophysics.
He is a 1989 graduate of the Advanced Management Program of the Associated General
Contractors of America. Under his leadership, W. M. Jordan Company has become the
largest general contractor in Virginia, with annual revenues exceeding $275 million dollars
and a ranking in Engineering News Record’s Top 400 Contractors in the United States for
the past 25 years.

John is actively involved with the Associated General Contractors of Virginia, and is a past
State President. He was recently appointed by Governor Warner to the Virginia Tech Board
of Visitors. Other organizations include the World Presidents Organization, President of
Greater Peninsula NOW, Advisory Board of the School of Building Construction for
Virginia Tech and Stadium Expansion Committee for Virginia Tech. He also serves on the
Board of the Peninsula Alliance for Economic Development, Virginia Foundation for
Architecture, Hampton Roads Partnership, Children’s Hospital of the King’s Daughters,
and the Mary Immaculate Hospital Foundation. He is Past-Chairman of the Virginia
Peninsula Economic Development Council, serves on the Board of the Future of Hampton
Roads, is a Board Member of Harbor Bank, Chairman of the Peninsula Light Rail Steering
Committee, and Campaign Chairman of the Mary Immaculate Foundation Capital
Campaign. Mr. Lawson is on the Building Committee of the Virginia Living Museum, and
is newly elected to the Board of the Mariners’ Museum.

He is married to the former Paige Zemany of Virginia Beach and resides in Newport News
with his 8 year old son, Taylor, 7 year old daughter, Tess, and 3 year old son, Jack. In his
leisure time, he enjoys boating, golfing, skiing, and history.



William A. Thomas
Chair of Earth and Environmental Sciences, University of Kentucky
Introductory Remarks by Bob Tracy, Geosciences Department Chair

My next, and most important, task here today is to introduce to you our
commencement speaker for 2007, Professor William A. Thomas, Chair of the
Department of Earth and Environmental Sciences at the University of Kentucky. Bill has
been invited to be our speaker before, but has not been able to accept due to other
commitments. This in fact has worked out very well in this particular year, since not only
is he one of our own graduates, but he and his wife Rachel arrived on campus in
Blacksburg as students in the fall of 1957, 50 years ago. The math is inevitable: Bill
Thomas has experienced exactly one-half of our 100-year history of geology at Virginia
Tech. He is therefore an admirable witness to share his perceptions of the past and future
of this department, and its place in the greater geosciences community.

I have known Bill Thomas for fully thirty years. As a graduate student and post-
doc in the 1970s, | was very much aware of his pioneering work on the tectonics of the
Appalachians, and on global tectonics in general, and | had some great learning
experiences hearing his presentations at meetings and talking with him on field trips. Bill
graduated from the University of Kentucky in 1956 with a BS in geology. The next
information will either shock or inspire the students in this room (or both!): he then
obtained his MS from UK in 1957 and finished his PhD at Virginia Tech in 1959. His
official degree date is the 1960 spring commencement, but he tells me he left Blacksburg
for a job with the California Company (now Chevron) in fall of 1959. So - somewhere
between three and four years from BS to PhD, doing a field-based sedimentology-
stratigraphy-tectonics thesis for his PhD with the renowned hardnosed task-master
Professor Byron Cooper. Truly remarkable, as his subsequent career has also been
remarkable.

After his Chevron days, he moved into academia and has since been in five departments.
He was in the department of Geology at the University of Alabama for an extended
period, and has been at the University of Kentucky since 1991, where he is currently both
the Hudnall Professor of Geology and Chair of his department. He has spent 47 years as a
professional geologist, 43 of them in academia. He has published more than 160 articles
in geological journals, and has most recently served as President of the Geological
Society of America from 2004 to 2006. It is truly both a great pleasure and honor for me
to present to you our own alumnus Professor William A. Thomas who will share with
you and our graduates his thoughts on "The Geosciences at Virginia Tech: 100 Years and
Counting."



Leonard P. Harris
Chief Executive Officer Southeastern Computer Consultants, Inc.

Virginia Tech Class of 1957

Mr. Leonard P. (Leo) Harris is a member of the Virginia Tech Class of 1957 with a degree
in Geology.

He started his career as a Geodesist with the Aeronautical Chart and Information Center in
1958. In 1959, he moved to the Rand System Development Corporation as a System
Engineer and later became Department Manager. In 1977, Leo formed Southeastern
Computer Consultants, Inc. The Corporation now has offices in eight locations and he
remains Chairman of the Board.

Mr. Harris also started a network corporation called Uninet, Inc. in 1990 and sold the
company in 2003. In 1994, Mr. Harris formed Double Eagle Energy Company, Inc. to re-
work two oil fields in Kazakstan. The company was sold back to the Kazakstan
Government in 2000.

Mr. Harris has given generously in support of Virginia Tech. He is a member of the Ut
Prosim Society, is a member of the Board of Virginia Tech's Institute for Critical
Technology and Applied Science (ICTAS), and is a member of the Dean's Roundtable for
the College of Arts and Sciences and now the College of Science.

Mr. Harris is a wonderful role model for our students. He has been successful in starting,
building and leading corporations, he has been actively involved in an advisory capacity at
the College and University level, and he contributes to our students' success by providing
scholarship support.

Ladies and gentlemen, members of the class of 2004, it is a great pleasure to welcome Mr.
Leo Harris as our Commencement Speaker. Mr. Harris!



Phillip E. Barnard, Jr.
Chairman & CEQO Barnard Discovery Companies

Virginia Tech Class of 1983

Mr. Barnard received his Bachelor of Science degree in Geology from Virginia Tech in
1983. His undergraduate studies also included programs for the study of Field Geology in
Switzerland and Invertebrate Paleontology at the University of Tubingen, in Germany.
Upon receiving his undergraduate degree, Mr. Barnard had the honor of being accepted
directly into a Doctoral Program at the City University of New York, where he was also the
recipient of the program's highest fellowship grant and full tuition waiver. His doctoral
research there began in the area of Stratigraphic Palynology and eventually turned to “Oil
Potential in Back Arc Basins,” a major new focus area for worldwide oil and gas
exploration at that time.

Prior to the completion of his doctoral research, his growing interest in the business side of
exploration led him to start his career as the Assistant to the Chairman of Owens &
Company, Inc., an oil and gas industry corporate consulting firm in Arlington, Virginia. In
this position, he gained first-hand experience in servicing management needs in the areas of
mergers and acquisitions, corporate development, strategic analysis and project financing at
the highest level.

In 1986, the oil and gas industry experienced a major downturn and suddenly new
exploration projects for oil and gas became financially unattractive. This led Mr. Barnard to
resign his position and form Barnard Associates, Inc. as a consultancy, offering similar
corporate services for the local commercial real estate market. His focus on the business of
exploration was quickly restored when he began to receive requests for similar services
from start-up mining companies. The turning point of his professional career, however,
came in late 1986, when his services were requested by one of the first international
exploration projects in underwater shipwreck recovery. This project convinced him that a
“New Age of Discovery” was beginning to appear worldwide.

In 1991, he formed Barnard Discovery Corporation, the first in a series of Companies with
one prime mission — “To capitalize on emerging opportunities in an era where recent
developments in new technologies would allow even the common man to open new frontiers
in all four major fields of exploration and recovery: earth's Natural Resources and Natural
Specimens, and man's Buried Treasure and Sunken Treasure.” His services began to focus
on areas of business vital to the success of these “new age” exploration projects. This
served to unite his vocational interests in the business of exploration with his avocational
interests in historical research and antiquity.

Today, after nearly 20 years in servicing the needs of new age exploration efforts all over
the world, Mr. Barnard has played a valuable role in projects and transactions in every major
field of exploration and recovery. Through the Barnard Discovery Companies, project
management clientele receive a selection of trade and investment services, which is unique in
the world of new age exploration. His private practice and strictly confidential delivery of
services attracts a global clientele that currently includes foreign governments, numerous
private exploration companies and some of the world's richest private investors. In 2005, the
proven asset value of the projects and transactions requesting his services will exceed One
Billion USD.



He is married to the former Diane Hofmeister, who is herself a 1980 graduate of Virginia
Tech with a Bachelor of Science degree in Education. They reside in Northern Virginia with
their 11 year old daughter, Marlana. Mr. Barnard is a certified wine sommelier and is a
retired tennis teaching professional with top certification from the United States
Professional Tennis Association for the past 22 years. He has served as a member of the
Dean's Roundtable for the former College of Arts and Sciences, and has recently agreed to
serve on the Alumni Advisory Board for the Department of Geosciences.



L. Preston Bryant, Jr.

Secretary Natural Resources State of Virginia

L. Preston Bryant, Jr., serves as Secretary of Natural Resources in the cabinet of Virginia
Governor Timothy M. Kaine.

Prior to joining Governor Kaine’s cabinet, Secretary Bryant served in the Virginia House of
Delegates for 10 years, where he sponsored landmark legislation to help preserve more than
one million acres of nontidal wetlands, streamline the state’s stormwater management
programs, and create a nutrient credit trading program to advance upgrades to more than a
hundred wastewater treatment facilities that discharge into Virginia waters.

Secretary Bryant also was a partner in a Virginia-based engineering, surveying, and
planning firm that specialized in the design of large-scale residential, commercial and
industrial developments as well as transportation facilities.

Secretary Bryant was born in Lynchburg, Virginia. He received his B.A. in English from
Randolph-Macon College, a master’s degree in the humanities from the University of
Richmond, and an M.A. in modern British literature from the University of London. He and
his wife, Liz, live in Richmond.



Barbara Tewksbury

Professor of Geology, Hamilton College and past president of the
American Geological Institute

Introductory Remarks by Bob Tracy, Geosciences Department Chair

My next, and most important, task here today is to introduce to you our
commencement speaker for 2008, Professor Barbara Tewksbury, Professor of
Geosciences at Hamilton College in Clinton, New York. She is a distinguished
geosciences educator and is both a renowned theorist in geosciences education and an
innovator in educational practice. She has held both the Kenan and Kirner Chairs at
Hamilton College. She received a B.S. in Geology from St. Lawrence University and a
Ph.D. from the University of Colorado. Her geologic research mainly focuses on
structural geology and tectonics, and she is currently actively working on deformation of
Precambrian rocks of the Grenville Province in the northern Adirondacks.

She has spoken and published widely on Geoscience education issues and has played a
leadership role in the national geosciences education community for many years. She is a
past president of the American Geological Institute, past President of the National
Association of Geoscience Teachers and has served as President of the Geology Division
of the Council on Undergraduate Research for three years. She is a Fellow of the
Geological Society of America and has served as an elected member of the National
Science Foundation National Visiting Committee for the Massachusetts Collaborative for
Excellence in Teacher Preparation. She was named New York State Professor of the
Year in 1997 by the Carnegie Foundation for the Advancement of Teaching, and was the
2004 recipient of the National Association of Geoscience Teachers Neil Miner Award for
exceptional contributions to the stimulation of interest in the Earth Sciences. In 2006 she
received an honorary Doctor of Science degree from her alma mater St. Lawrence
University in recognition of her work in geoscience education.

Her presentation to us today is titled "Insights from the Apollo Program for Teaching and
Learning Geoscience in the 21st Century." The presentation is a first for us at
commencements as a Powerpoint-aided talk. It is an honor to have her here to address us,
so please join me in welcoming Professor Barbara Tewksbury.





