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Students exploring columnar

basalt at Hepburn Mesa,
north of Yellowstone

National Park, Montana,
USA. Geologists use active-
learning techniques every

time they bring students in
the field. Learning in the field
occurs as students construct

their own knowledge base
through inquiry, discovery,

application of scientific
concepts and content,

practice of technical skills, and
use of the cognitive strategies

employed by “master”
geologists. These approaches

to learning can be applied
throughout the curriculum in

mineralogy, petrology, and
geochemistry. PHOTO COURTESY
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The Mineralogical
Society of America
is composed of indivi-
duals interested in
mineralogy, crystallogra-
phy, petrology, and
geochemistry. Founded

in 1919, the Society promotes, through
education and research, the understand-
ing and application of mineralogy by
industry, universities, government, and
the public. Membership benefits include
special subscription rates for American
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the many facets of mineralogy. For
additional information, contact the MSA
business office.

SOCIETY NEWS EDITOR: Andrea Koziol
(Andrea.Koziol@notes.udayton.edu)

Mineralogical Society of America 
3635 Concorde Pkwy Ste 500
Chantilly, VA  20151-1125, USA
Tel.: 703-652-9950; Fax: 703-652-9951
business@minsocam.org
www.minsocam.org 
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of mineralogy, crystallography, petrology,
geochemistry, and economic geology may
become a member of the Association.
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meeting.

SOCIETY NEWS EDITOR: Pierrette Tremblay
(ptremblay@mineralogicalassociation.ca)

Mineralogical Association of Canada
490, de la Couronne 
Québec, QC G1K 9A9, Canada
Tel.: 418-653-0333; Fax: 418-653-0777
office@mineralogicalassociation.ca
www.mineralogicalassociation.ca

The Clay Minerals
Society (CMS) began
as the Clay Minerals
Committee of the US
National Academy of
Sciences – National
Research Council in

1952. By 1962, the CMS was incorporated
with the primary purpose of stimulating
research and disseminating information
relating to all aspects of clay science and
technology. The CMS holds an annual
meeting, workshop, and field trips, and
publishes Clays and Clay Minerals and the
CMS Workshop Lectures series. Member-
ship benefits include reduced registration
fees to the annual meeting, discounts on
the CMS Workshop Lectures, and Elements.

SOCIETY NEWS EDITOR: Kevin Murphy
(kmurphy@iol.ie)

The Clay Minerals Society
3635 Concorde Pkwy Ste 500
Chantilly, VA 20151-1125, USA
Tel.: 703-652-9960; Fax: 703-652-9951
cms@clays.org 
www.clays.org 

The Geochemical
Society is an interna-
tional non-profit
organization for
scientists involved in the
practice, study, and
teaching of geochem-

istry. Membership includes a subscription
to Elements, access to the online quarterly
newsletter Geochemical News, as well as an
optional subscription to Geochimica et
Cosmochimica Acta (24 issues per year).
Members receive discounts on publica-
tions (GS Special Publications, MSA,
Elsevier and Wiley/Jossey-Bass), and on
conference registrations, including the
V.M. Goldschmidt Conference, the fall
AGU meeting, and the annual GSA meeting.

Geochemical Society
Washington University
Earth & Planetary Sciences
One Brookings Drive,
Campus Box #1169
St. Louis, MO 63130-4899, USA
Tel.: 314-935-4131; Fax: 314-935-4121
gsoffice@gs.wustl.edu
http://gs.wustl.edu

The European
Association for
Geochemistry was
founded in 1985 to
promote geochemical
research and study in
Europe. It is now

recognized as the premiere geochemical
organization in Europe encouraging
interaction between geochemists and
researchers in associated fields, and
promoting research and teaching in
the public and private sectors.

SOCIETY NEWS EDITOR: Michael J. Walter
(m.j.walter@bris.ac.uk)

Membership information:
www.eag.eu.com/membership

The International
Association
of GeoChemistry
(IAGC) has been a pre-
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ship benefits include the “bulletin de
liaison” (in French), the European Journal
of Mineralogy and now Elements, and
reduced registration fees for SFMC meetings.

SOCIETY NEWS EDITOR: Anne Marie Karpoff
(amk@illite.u-strasbg.fr)

SFMC
Campus Boucicaut, Bâtiment 7
140 rue de Lourmel
75015 Paris, France
www.sfmc-fr.org

The Association
of Applied Geo-
chemists is an
international organisa-
tion founded in 1970
that specializes in the
field of applied

geochemistry. Its aims are to advance the
science of geochemistry as it relates to
exploration and the environment, further
the common interests of exploration
geochemists, facilitate the acquisition and
distribution of scientific knowledge,
promote the exchange of information,
encourage research and development,
advance the status of the profession,
and sponsor symposia, seminars and
technical meetings.

SOCIETY NEWS EDITOR: David Lentz
(dlentz@unb.ca)

Association of Applied Geochemists 
P.O. Box 26099 
Nepean, ON  K2H 9R0, Canada 
Tel.: 613-828-0199; fax: 613-828-9288 
office@appliedgeochemists.org

The Deutsche
Mineralogische
Gesellschaft (German
Mineralogical Society)
was founded in 1908 to
“promote mineralogy
and all its subdisciplines

in teaching and research as well as the
personal relationships among all
members.” Its great tradition is reflected
in the list of honorary fellows, which
include M. v. Laue, G. v. Tschermak,
P. Eskola, C.W. Correns, P. Ramdohr, and
H. Strunz, to name a few. Today, the
Society especially tries to support young
researchers, e.g. to attend conferences
and short courses. Membership benefits
include the European Journal of Mineralogy,
the DMG Forum, GMit, and now Elements.

SOCIETY NEWS EDITOR: Michael Burchard
(burchard@min.uni-heidelberg.de)

Deutsche Mineralogische Gesellschaft 
dmg@dmg-home.de
www.dmg-home.de

The Società Italiana
di Mineralogia e
Petrologia (Italian
Society of Mineralogy
and Petrology),
established in 1940,
is the national body

representing all researchers dealing with
mineralogy, petrology, and related
disciplines. Membership benefits include
receiving the European Journal of
Mineralogy, Plinius, and Elements, and
a reduced registration fee at the
annual meeting.

SOCIETY NEWS EDITOR: Marco Pasero
(pasero@dst.unipi.it)

Società Italiana di Mineralogia
e Petrologia
Dip. di Scienze della Terra
Università di Pisa, Via S. Maria 53
I-56126 Pisa, Italy
Tel.: +39 050 2215704; 
Fax: +39 050 2215830
simp@dst.unipi.it
http://simp.dst.unipi.it

The International
Association of
Geoanalysts is a
worldwide organization
supporting the profes-
sional interests of those
involved in the analysis

of geological and environmental
materials. Major activities include the
management of proficiency testing
programmes for bulk rock and micro-
analytical methods, the production and
certification of reference materials and
the publication of the Association’s
official journal Geostandards and
Geoanalytical Research. 

SOCIETY NEWS EDITOR: Michael Wiedenbeck
(michawi@gfz-potsdam.de)

International Association
of Geoanalysts
13 Belvedere Close
Keyworth, Nottingham  NG12 5JF
United Kingdom
http://geoanalyst.org

The Mineralogical
Society of Poland,
founded in 1969, draws
together professionals
and amateurs interested
in mineralogy, crystal-
lography, petrology,

geochemistry, and economic geology.
The Society promotes links between
mineralogical science and education and
technology through annual conferences,
field trips, invited lectures, and publish-
ing. There are two active groups: the Clay
Minerals Group, which is affiliated with
the European Clay Groups Association,
and the Petrology Group. Membership
benefits include subscriptions to
Mineralogia Polonica and Elements.

SOCIETY NEWS EDITOR: Zbigniew Sawĺowcz
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Years ago, I had a
rude awakening
after I had fin-
ished teaching an
undergraduate
m i n e r a l o g y
course. The petrol-
ogy professor who
taught the next
course in the
sequence told me
that he had given
a simple, short

test (one that would not count towards the students’
grades) on the first day of class, not to check on
my teaching, but to gauge the knowledge base of
the students for more effective instruction—
clearly a sound, educationally responsible idea.
To his amazement, half of the students did not
know the chemical formula of quartz. Many who
thought they knew the formula wrote down “SiO4.”
I was shocked. Only a month had
passed between final examinations
and my colleague’s test.

I had been very happy with that
mineralogy course and those stu-
dents. I was young, full of energy
and enthusiasm. I tried to keep
memorization to a minimum, and
tried to make everything taught in
the course directly relevant to the
geosciences and/or to society. We
went on several eye-opening trips,
and not just to the field, but to the
Smithsonian Institution and to a
Corning plant where automotive
catalytic converter substrates were
manufactured out of synthetic cordierite. Clearly,
however, something was missing. But what? I
wondered. From what I know now about teaching,
it turns out a great deal was missing.

I have heard it all before… you don’t have to
teach a teacher how to teach. Great teachers are
born that way. For the rest of us, good or average
teaching is strictly common sense, and that’s good
enough, we like to think. Besides, educational
research is qualitative and “soft.” Assessment of
teaching comes from the success or failure of stu-
dents on tests and student evaluations at the end
of grading periods. If teaching does not go well,
the reason is that students are not what they used
to be. They are weak. Certainly, students drop-
ping out of science programs in college are not
talented enough to handle rigorous and demand-
ing curricula. It is certainly not the quality of
teaching that drives them away… Yes, I’ve heard
all this for years, and dare I say, all these things
have passed through my mind, too.

Yet all of these statements have been shown to be
categorically false. How? Using the same “hard”
quantitative scientific data to which any scientist
is accustomed, published in rigorously peer-
reviewed journals. These studies are often performed

by scientists well trained in some physical science
specialty, but also in cognitive psychology and
modern educational theory. Studies of this nature
can take years to complete, and knowledge
advances and evolves over decades, just like in
any other field of science. The articles in this issue
of Elements were written by such scientists. If you
are a college or university teacher in fields related
to mineralogy, petrology, and geochemistry, read
and trust these papers, and put them to work for
you. They will help you train scientists, not just
cover material. Further, strategies used in the
classroom have related applicability to everyone
in our profession, from laboratory to corporate
scientists. For example, when you give a talk at a
conference, you are effectively teaching. Whether
you are trying to sell an idea to a reviewer of your
proposal, to an advisory board, or to the public in
an outreach setting like a museum, you are
a teacher.

Personally, I know now that truly
excellent teaching is a challenging
task that requires much more than I
was capable of through many years
of my career. But this was simply
because I didn’t know any better. As
I started to learn about cognitive
psychology and how the human
brain learns and organizes knowl-
edge, I was amazed, and was left
wishing that I had known about this
much sooner.

This issue offers all of us relatively
straightforward ways to improve our
teaching. Better teaching translates
into students and citizens that are

better educated and, perhaps more importantly,
turned on and truly appreciative of our science.
One can argue that this is as important as our
research, or more so. The insight, methods, and
Internet aids available from this issue could make
a big difference the next time you step into a uni-
versity classroom, address upper management,
prepare a talk for a conference, or converse with a
funding manager. In fact, you will find in these
pages what I was missing years ago in my miner-
alogy class. In a nutshell, what I was missing were
the techniques of turning passive learners into
active learners. I am no longer a talking head. I
constantly demand classroom interaction, even
when teaching large classes. Learning and reten-
tion are up, and my teacher ratings are nearly off
the charts.

Educational research is offering a remarkable gift
to science. This is low-hanging fruit that we cannot
afford to miss. Helping to prepare the next genera-
tion of scientists and society, in the very best way
possible, is simply too important. On the other
hand, if we choose to ignore modern educational
research through our arrogance, we do so at our
own—and our students’ and society’s—peril.

Michael F. Hochella Jr.
hochella@vt.edu

Teaching, Explained

Michael F. Hochella Jr.
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FAREWELL TO MIKE HOCHELLA 
Unlike many scientific journals, whose editors
have been known to linger in harness for several
decades, Elements has the wise policy of
refreshing its team of principal editors every
three years. Mike Hochella is the second of the
principal editors to go, after two years as editor
following our first issue at the end of 2004.
When Rod Ewing first approached Mike to
become one of the founding editors of Ele-
ments, he politely declined. A few days later,
Rod phoned him again and persuaded him to
join the editorial team. We are certainly glad
he did so. The founding editors first met as a
group, along with managing editor Pierrette
Tremblay, three short years ago, in April 2004,
at Rod Ewing’s base in Ann Arbor, Michigan.
At the time, we had Rod’s strong, well-formed
vision of the aims and general form that the
magazine would have, but an enormous
amount of detail had to be filled in, from hard-
to-articulate but crucial factors, such as the
level at which thematic contributions should
be pitched, to nuts-and-bolts issues, like the
style of artwork and the punctuation of refer-
ences. Mike made a tremendous contribution
to this phase—he was always wise, well tem-
pered, and clear about objectives, a joy to work
with. The level and look-and-feel of Elements,
and themes covered to date, owe a great deal to
Mike. He boldly volunteered his colleague Bob
Bodnar to be guest editor of the inaugural
issue, a task guaranteed to be more stressful
than for any subsequent issue. Look behind the
cover of the inaugural issue, with that iconic pic-
ture of the half-Earth above the lunar horizon,
and you will find five supporting societies
listed. Now there are thirteen, a success story
in which Mike has played a pivotal role.

I’ve known Mike by reputation for many years,
and in 2002, when we ran the 18th IMA Gen-
eral Meeting in Edinburgh, he was our choice
for the first of our plenary lectures. His talk on
the role of mineralogy in environmental
science was brilliant, a perfect combination of
cutting-edge mineralogy and geochemistry. I
remember him saying, at the beginning of his
talk, that he really considered himself, first and
foremost, a mineralogist. At the time, he had
just finished his term as president of the Geo-
chemical Society! Despite a certain amount of
historical baggage suggesting the contrary,
geochemistry, mineralogy and petrology really
do occupy the same scientific space. Elements
has a number of objectives, one of which is
ensuring that we act as a single, harmonious
community, confident in its societal role and
able to promote its scientific achievements and
potential. Mike has done as much as anybody
to achieve this, while at the same time being
one of the most kindly, warm-hearted, and
genuinely nice people you are ever likely to
meet. Thanks from all of us, Mike!

Ian Parsons
On behalf of Bruce Watson, Susan Stipp,

and founding editor Rod Ewing

THANKS TO ADVISORY BOARD
MEMBERS 2005–2006 

Since its inception, Elements has benefited from
the wisdom of its advisory board. As outlined
in the letter of agreement signed by all partici-
pating societies, “the advisory board members
have the principal responsibility of identifying
thematic topics and guest editors for Elements.
They will be consulted by the principal editors
as need arises, particularly as part of an ongoing
review of the content and quality of Elements. ”

When the advisory board of Elements was ini-
tially formed, members were randomly given
two- and three-year terms. The following
members had two-year terms that ended at the
end of 2006: Peter Burns, Monica Grady, Alain
Manceau, Bice Fubini, Neil Sturchio, and John
Valley. We gratefully acknowledge their contri-
butions during the first two years of Elements. 

Peter C. Burns received a
BSc (honours) in geology
from the University of New
Brunswick in 1988, an MSc
in geology from the Univer-
sity of Western Ontario in
1990, and a PhD in geology
from the University of

Manitoba in 1994. He joined the faculty of the
University of Notre Dame in 1997, and is cur-
rently professor and chair of the Department
of Civil Engineering and Geological Sciences.
Burns has authored or co-authored more than
200 journal papers concerning mineralogy and
solid state chemistry. He has received several
awards. He is the vice president of the Miner-
alogical Association of Canada.

Bice Fubini was educated
at the University of Torino,
Italy, where she is now a full
professor of chemistry in the
Faculty of Pharmacy and
head of the G. Scansetti
Interdepartmental Center for
Studies on Asbestos and other

Toxic Particulates. She introduced a new quan-
titative, physical chemistry approach to under-
standing the toxicity of the mineral particles
and fibers, based on their physicochemical
properties, especially their surface reactivity,
surface free radicals, and surface hydrophilicity.
She has authored over 180 scientific papers and
20 review articles and book chapters, and has
been invited to workshops organized by several
international, European, and American agencies
as an expert on the assessment of fiber and par-
ticle toxicity.

Monica Grady is a professor of planetary and
space science at the Open University. She was
formerly based at the Natural History Museum,
where she curated the UK’s national collection
of meteorites. She graduated from the University
of Durham in 1979, then went on to complete
a PhD on carbon in stony meteorites at Cam-
bridge University in 1982. Since then, she has

built up an international reputation in mete-
oritics, publishing many papers on the carbon
and nitrogen isotope geochemistry of primitive
meteorites, on Martian meteorites, and on
interstellar components of meteorites. 

Alain Manceau received
his PhD in 1984 from the
University of Paris 7. The
same year he joined the
CNRS as a researcher. In
1992 he established the
Environmental Geochem-
istry team in Grenoble, a

component of the Observatory of Earth and
Planetary Sciences. His research interests focus
on the environmental mineralogy and biogeo-
chemistry of trace elements using X-ray tech-
niques. Since the mid-1990s, he has pioneered
the application of synchrotron radiation to
determine the speciation of metal contami-
nants in natural systems. He is also co-lead
principal investigator of the French absorption
spectroscopy beamline in material and envi-
ronmental sciences (FAME) at the European
Synchrotron Radiation Facility (ESRF) in Grenoble.

Neil C. Sturchio is a profes-
sor of geochemistry at the
University of Illinois at
Chicago. He received his
PhD in Earth and planetary
sciences from Washington
University in St. Louis (1983)
and was a staff scientist at

Argonne National Laboratory from 1985 to
2000. His research interests are mainly in the
areas of mineral–fluid interactions and the
application of stable and radioactive isotopes
as tracers of geochemical processes. He does
both experimental and field-based research.
Dr. Sturchio was editor of The Geochemical News
from 1997 to 2001. He currently serves on the
editorial boards of Chemical Geology and Envi-
ronmental Forensics. He has authored or co-
authored over 130 journal articles and book
chapters.

John W. Valley, the Charles
R. Van Hise Professor of
Geology at the University of
Wisconsin–Madison, received
his AB from Dartmouth Col-
lege and PhD from the Uni-
versity of Michigan. He has
pursued new applications

and techniques in stable isotope geochemistry,
and in 2005 installed a multicollector ion micro-
probe for in situ analysis of ultrasmall samples.
His interests in the early Earth and the thermal
and fluid history of mountain belts span 30
years. His more recent research interests range
from diamonds to cancer cells. He was president
of the Mineralogical Society of America in 2006.

In the next issue, we will introduce the current
advisory board, including the new members for
the 2007–2009 term: Tim Drever, Janusz
Janeczek, Hans Keppler, David Lentz, Maggi
Loubser, Eric Oelkers, and Olivier Vidal.
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FROM THE MANAGING EDITOR 

More about Mike
I met Mike Hochella for the first time at the
founding editorial meeting in April 2004. I was
touched by his extraordinary kindness and his
genuine interest in everyone. Mike is one of
the most positive and happy persons I have
ever met. He always sees the diamond hidden
in the rough stone, the good rather than the
bad. I even secretly wondered if he could refuse
a manuscript, so it was a relief when he cut a
whole paragraph of a text I had written for the
From the Editors section and kindly suggested
the rest had to be rewritten (he landed the
rewrite job). I also discovered that Mike is a gifted
writer. To me, his article on nanoparticles is
still the best we have published. He nailed the
level of writing right on. I remember the excite-
ment I felt when, after a quick read of his article,
I understood what was so exciting about
nanoparticles and was able to explain it to others.
I will miss Mike’s cheerful contributions but
hope to rope him into being guest editor for a
thematic issue very soon. 

Mike and Teaching 
It is fitting that we publish this homage to
Mike in the “teaching issue,” a theme very
close to Mike’s heart. When he first introduced
the idea of a thematic issue devoted to teach-

ing, he had to be persuasive. How will people
react to a whole issue on teaching? (It is vitally
important for our disciplines.) What about
readers who do not teach? (We are all teachers
in one way or another.) And the list of ques-
tions went on and on. Mike kept his course,
and we are now very proud to bring you this
special thematic issue. As I worked on it, I dis-
covered that there is an extraordinary wealth
of resources on the Web to help you make the
changes—small or big—toward cooperative
learning. This community is amazingly generous
in sharing the resources it develops. Use them.

Yes, Teaching Matters 
I am a geologist today because of a teacher. He
taught my geology 101 course—a mandatory
class at my school. He was young and passion-
ate about geology; I was dissatisfied with
physics. Within weeks, I had switched to a
major in geology. I never regretted it. 

On Outreach and Public Education
I spent the 1990s working on outreach projects,
and I would probably be happily doing it still
if funding had not dried up. I would like to
relate an anecdote that really brought home to
me how the way we present information can
make a difference. In one of our projects, we
visited over 100 classrooms, from kindergarten
to grade 6. Once I had prepared the outline of

my presentation, I showed it to a teaching spe-
cialist at Laval University. She listened to me
attentively and then told me, “You can choose
to share a lot of content or you can give the
content to the kids.” With her help, I totally
revised my approach and provided a hands-on
workshop. 

In the kindergarten to grade 3 classrooms, I
started the workshop by a short presentation
in which I explained the work of the geologist.
To do this, I chose a child to be the geologist of
the day and dressed him or her in a geologist’s
vest. Initially I had thought I would wear my
field clothes, but the teaching specialist sug-
gested that I could empower the children by
choosing one to be the geologist. Then we dis-
cussed the type of work a geologist might do
through some of the tools he uses. Several chil-
dren then got to pick a rock or a mineral from
my packsack. This was an opportunity to intro-
duce properties of minerals and the difference
between a rock and mineral. As a final activity,
each child was given a bag containing a few
mineral chips and had to match the minerals
with the clues provided (I am metallic gray;
your fingers will feel greasy after you touch
me. I am graphite). And they got to keep
the chips.

Cont’d on page 86

FROM THE EDITORS
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LACK OF FUNDING LEADS
TO DEAD MUSEUMS

Iwas touched by Peter Heaney’s Triple Point
in Elements (2: 327). I am saddened and

upset by the loss of the Levi Smith collection
and, ultimately, the mineral museum. 

I didn’t receive any communication from the
Geoscience Department at Penn State some
years ago informing me that the department
was considering divesting itself of the
collection. Was any attempt even made to
preserve the collection, or was there simply a
decision to jettison it? It is my suspicion that
there would have been a small cohort of
alumni who would have been willing to
contribute money toward preserving the
collection, had there been a plan to do so.

For a museum’s holdings to be a useful
scientific resource, there needs to be ease of
access, and this starts with an accurate and
easily accessible collection inventory. Even in
good museums, the collection inventory is
not always accurate and is usually less than
easily accessible. This defeats the purpose.
Ultimately, a museum is not used as a scientific
resource because its holdings aren’t easily
accessible, and because the museum isn’t used,
it doesn’t deserve funding; without funding, its
holdings can’t be made accessible. Dead museum. 

The funding issue also impacts another way.
Looking at publications dealing with mineral-
ogy, I see that there are relatively few
American authors. NSF doesn’t typically fund
study of minerals the way that, for example,
the Italian research establishment does. If I
don’t have funding to study a mineral from a
museum collection, I won’t use the museum.
Dead museum. So it is not just the museum
funding landscape that is at fault in this
instance; it is also what our research funding
structure considers worthwhile.

Private collections are at even greater risk. I
have something in excess of 10,000 polished
sections and 10,000 thin sections from ore
deposits around the world, accumulated by
my father in the course of his mineralogical
consulting career. I don’t have the time and

resources to preserve and organize the
materials sufficiently to make them into a
package that I can offer to a museum. This
accumulation—not collection—of ore deposit
research material ultimately will be lost
because the resources for making it accessible
and useful simply are not available. I think
my wife is correct in saying that I should
invest my time in the things that I want to do
professionally, rather than in preserving what
my father did professionally. So, ultimately,
with a very heavy heart, I will probably also
dump tens of thousands of samples into a
dumpster, and slices of ore deposit history
will be irretrievably lost.

At least the school board will get some money
from Levi Smith’s gift, and a few affluent
collectors or institutions will get to enjoy
these classic samples.

Dr. Francis Ö. Dudás
Massachusetts Institute of Technology,

Boston, USA

MINERALS UNDER ASSAULT

Congratulations to Peter Heaney on a fine
article; I applaud the inroads he has made

with this topic in the Earth sciences commu-
nity. However, I must say, the article was a bit
depressing. Particularly so in light of many
similar articles in recent issues of Mineral News
(regarding the Philadelphia Academy of
Sciences, which sold an historic and irreplace-
able mineral collection to three dealers; the
collection is now in the process of being
dispersed worldwide) and The Mineralogical
Record (wherein articles and editorials have
given an account of major museums and
universities in England that have deacces-
sioned or removed systematic mineral
collections from public view). It appears that
minerals are under assault everywhere—
apparently if it’s not furry or Cretaceous, it
must not be worthy of curating.

Dan Kile
Littleton, CO

HISTORY AND FATE OF THE
RENSSELAER POLYTECHNIC
INSTITUTE MINERAL COLLECTION 

During the nineteenth and twentieth
centuries, the Rensselaer mineralogical

and geological collections thrived, attracting
visitors and students. After close to 200 years
of geological sampling and preservation of
precious samples (1824–2000), the collections
were discontinued and the material was
dumped, stored in basements, or donated to
other institutions (Friedmann 2007)…

Peter Heaney’s note (Elements 2007, volume 2,
issue 6) on historic American mineral
collections relates to three basic steps: “Step 1:
Starve the beast, Step 2: Carve up the space,
and Step 3: Box the minerals for ‘safekeep-
ing’.” At Rensselaer Polytechnic Institute
(RPI), one step included dumping minerals
collected in the nineteenth and twentieth
century on a university lawn. I spent years
preparing the Accession Records of the 5960
items (as of the 1960s) in the mineral
collection. The main collector was Henry B.
Nason (1831–1895), the de facto curator of
the vast mineral collections of Rensselaer. He
acted as agent for Rensselaer in acquiring
specimens, and with James Hall (1811–1878),
arranged, and labeled them. Nason’s interest
in mineralogy had a profound influence on
the scientific advancement of mineralogy.
Washington A. Roebling (1837–1926) took
Nason’s course at Rensselaer. Inspired by
Nason, he embarked on a study of systematic
mineralogy. Later the Roebling collection was
donated to the National Museum of the
Smithsonian Institution, and his son, John A.
Roebling (1885–1952), gave $150,000 for its
care. Nason’s dedication to RPI was embodied
in the donation of his private collection of
5000 minerals to RPI in 1883.  

The alumni built a special building to house
James Hall’s fossil collection of 2000 speci-
mens, which were recorded by H.B. Nason
(Friedman 2007, Fig. 13). In 1999, part of the
collection was donated to the New York State
Museum in Albany, New York, together with
the mineral collection.

Gerald M. Friedman
Northeastern Science Foundation, Troy, NY 

Friedman GM (2007) History of the Rensselaer
Polytechnic Institute (RPI) geological collections.
Northeastern Geology and Environmental Sciences
29: 34-48
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LETTERS TO THE EDITORS

WE WELCOME LETTERS TO THE EDITORS. WE
RESERVE THE RIGHT TO EDIT THEM FOR CLARITY

AND BREVITY. BY WRITING A LETTER TO THE
EDITORS, YOU GIVE ELEMENTS PERMISSION TO

REPRODUCE IT. SEND LETTERS TO THE MANAGING
EDITOR (TREMBLPI@ETE.INRS.CA).

FROM THE MANAGING EDITOR (cont’d from page 85)

In the grades 4 to 6 classrooms, I showed several large, eye-catching samples to introduce min-
erals, rocks, their properties and use. Questions were asked and answered. Then, the children
worked in teams using a simple flow sheet to identify some minerals handed to them—the
same approach mineralogists use. Classroom response varied a lot. In classrooms where teach-
ers encouraged enquiries, we were deluged by questions from curious kids; in others, kids were
silent and amorphous (guess how the teachers were.) But in short, we were amazed by the
amount of information the children retained. No workshops were exactly the same, as they
were led by the children. The main point I want to make is that, once I was encouraged to
do so, it was relatively simple to change the way I presented the workshops: I did not need
extensive training, just a willingness to experiment and try a new way to do things. 

Pierrette Tremblay
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There is a scene in the movie Jurassic Park

that must send a shudder down the spine of

every reader of this journal. No, not the

moment when a lightning storm disables the

electronic security system and frees the T rex

to enjoy a murderous rampage. It occurs

when John Hammond, the evil genius who

cloned extinct animals to make an amuse-

ment park, first shows his creation to a select

band of incredulous scientists. Ian Malcolm,

the brilliant mathematician who specializes

in chaos theory, reacts in horror as he envisions the tragic cascade that

will inevitably follow this act of hubris. 

“Don’t you see the danger, John, inherent in what you’re
doing here? … You stood on the shoulders of giants to
accomplish something as fast as you could, and before
you knew what you had, you patented it, packaged it,
slapped it on a plastic lunch box, and now you want
to sell it.”

An annoyed Hammond retorts, “You don’t give us our
due credit. Our scientists have done things no one could
ever do before.”

Malcolm scathingly replies, “Your scientists were so pre-
occupied with whether or not they could that they didn’t
stop to think if they should.”

When I first watched Jurassic Park in a movie theater off
Route 1 in central New Jersey, I was taken aback when the
audience spontaneously burst into whistles and sustained
applause when it heard this line. Of course, Michael
Crichton’s career is wildly successful because he so skill-
fully taps into Americans’ love–hate relationship with
scientific innovation. The public adores high-definition
television sets, and ipods, and laptops, but it simultane-
ously rebels against the stream of new discoveries that
require constant assimilation. Scientists are equally confronted with the
need to absorb black-box technologies. But we are bred to be comfort-
able with uncertainty and to embrace the unknown, and so we tend to
react to these changes with a higher ratio of excitement to fear. 

Still, there are some advances that place me uncomfortably back within
that audience in the New Jersey cinema. This issue of Elements, dedi-
cated to education in mineralogy, petrology, and geochemistry, pro-
vides an opportunity to open a forum on an explosive pedagogy that
might lead us to ask whether we should even though we can: teaching
courses using only the worldwide web. 

Any criticism of classes that employ the web as the sole means of
exchanging ideas with students must begin with a large number of con-
cessions. One must acknowledge that web-based instruction has become
extremely versatile with respect to the delivery of course content.
Instructional text can be reinforced using images, animations, audio
files, digital video, and hyperlinks to other websites. Assessments of stu-
dent understanding can be automated through online exams that pro-
vide instantaneous feedback, which itself promotes learning. Most obvi-
ously, the web is universally accessible, and web-based courses can reach
a diversity of students that is infinitely larger than can be touched by
traditional lecture courses. 

It is impossible to teach in Pennsylvania, with its vast rural population,
and not appreciate the power and the generosity of the web as an instru-
ment for higher education. Coal miners in Elk County may have neither
the financial resources nor the time to enroll at the main Penn State
campus, but the miracle of the worldwide web can bring the professor’s
lectern to their nearest computer. Any person who believes that educa-
tion is the most effective means of raising one’s quality of life can only
applaud a technology that connects teachers and students over geo-
graphic, cultural, and economic distances that once proved intractable.
Nobody questions the importance, even the nobility, of a medium that
brings education to those who would otherwise not receive it. 

But let’s be honest. At my university and many others, web-based
courses are not merely offered but are tailored to students who are living
on campus. The rationale for this practice seems uplifting. Internet
courses allow our students to avoid scheduling conflicts, and web
instruction permits them to work at their own pace. And on-campus
students sign up for these courses in droves. Two recently introduced
web courses within my college each garnered nearly 2000 students per
semester. This response in turn has sparked a positive feedback loop of
the kind that the prescient Dr. Malcolm warned against. At Penn State
as at most schools, departments are rewarded for placing large numbers
of students in classroom seats, even when that term is used in its most
figurative sense. Consequently, deans and department heads are

encouraging faculty to develop more web-based courses
that will drive our enrollment numbers to ever-higher
levels.

A professor risks being tagged a pedagogical Luddite if he
or she suggests that we pause before proceeding with this
revolution. Nevertheless, it strikes me that the commu-
nity of Earth scientists is especially burdened with an
obligation to resist this latest wave, because internet-
based instruction is antithetical to almost every insight
that experts in geoscience education have championed
over the last decade. A digital image on a flickering com-
puter screen cannot convey the essence of the actual
object, and a knowledge of mineralogy and petrology can
only be communicated when students are required to
heft, touch, smell, see, in some cases even taste rocks and
minerals using all of their senses. Similarly, electronic text
cannot impart an understanding of processes like mineral
growth and dissolution in the way that the hands-on
doing of them can. 

Web-based courses not only ignore the vital role of expe-
riential learning, they also deny the central presumption

on which universities were founded—that the personal give-and-take
between teacher and student provides an educational bond that is
unique and irreplaceable. Here is a telling comment from a laudatory
review of one of our web-based courses from RateMyProf.com: “Never
saw the guy, he’s like the Wizard of Oz.” Isn’t it an abdication of our
responsibility as teachers when the students reduce us to black boxes
along with their ipods?

At a time when specialists in college education are exhorting professors
to incorporate “active-learning” exercises in classes that are “student
centered,” it is ironic that universities are urging their faculty to develop
courses that terminally separate the student from the kinds of sensory
and personally interactive experiences that we know are the most effec-
tive means of transferring knowledge. I have sampled a number of on-
line courses at several universities, and I would argue that this innova-
tive mode of instruction is not substantively different from that most
ancient form of learning: reading a book. 

What’s the latest by Michael Crichton?

Peter J. Heaney
Penn State University

heaney@geosc.psu.edu

Peter J. Heaney

CAUGHT IN THE WEB
OF VIRTUAL EDUCATION

But let’s be honest.
At my university

and many others,
web-based courses

are not merely
offered but are

tailored to students
who are living
on campus.
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BROECKER AWARDED 2006 
CRAFOORD PRIZE IN GEOSCIENCES

Wallace Broecker, a geochemist at Columbia

University’s Lamont-Doherty Earth Observa-

tory and the Newberry Professor of Earth and

Environmental Sciences at Columbia, was

awarded the Crafoord Prize in Geosciences by

the Royal Swedish Academy of Sciences. The

prize is widely regarded as the geoscience

equivalent of the Nobel Prize. In its citation the

Academy noted Broecker’s “innovative and

pioneering research on the operation of the

global carbon cycle within the ocean–atmos-

phere–biosphere system, and its interaction

with climate.”

Born in Chicago, Broecker received his undergraduate degree in physics
at Columbia College in 1953 and his PhD in geology from Columbia
University in 1958. He joined the Columbia faculty in 1959 and has
remained there to this day.

As a young graduate student at Lamont-Doherty, Broecker was inspired
by the late Maurice W. Ewing, the founding director of the Observatory.
He began his scientific career with a study of the geological and oceano-
graphic applications of radioactive carbon-14. This was the beginning of
a long path of research along which he has made many pioneering dis-
coveries that have had a profound impact on our understanding of the
ocean, and its role in global climate change. His research has been
instrumental in developing the use of a wide range of geochemical trac-
ers to describe the basic biological, chemical, and physical processes that
govern the behavior of carbon dioxide in the oceans and its interactions
with the atmosphere.

In the early 1970s, his chemical model of the ocean unleashed a tide of
progress in oceanography. Next he was a core contributor to our knowl-
edge of the global carbon cycle and the central role of the ocean in that
cycle. When the polar ice cores were analyzed in the early 1980s,
Broecker was a key figure in showing the links between carbon, climate,
and ice ages. Starting in the mid-1980s, he warned about the possibility
of rapid climate change due to shifts in the “conveyer belt” of ocean cur-
rents carrying heat around the globe.

Broecker has played an active role in the environmental policy debate.
He has been a leading voice warning of the potential danger of increased
greenhouse gases in Earth’s atmosphere. He has written articles for the
popular press, testified before Congressional committees, and briefed
officials at the highest levels of government in an effort to bring scien-
tific insights to bear on policy issues.

A prolific researcher, teacher, and author, Broecker has published more
than 400 scientific articles and is the author or coauthor of several text-
books. Among his many awards and citations, Broecker was elected to
the National Academy of Sciences in 1979. He is also a member of the
American Academy of Arts and Sciences and a Fellow of both the Amer-
ican and European Geophysical Unions. In 1996, he was presented with
the National Medal of Science by President Bill Clinton.

For more information about the prize and Broecker’s pioneering
research, visit www.crafoordprize.se 

Adapted from press release at 
www.columbia.edu/cu/news/07/01/crafoord.html

2007 MSA DISTINGUISHED PUBLIC SERVICE MEDAL
TO HUIZING
The 2007 MSA Distinguished Public Service Medalist is Marie Huizing,
managing editor of Rocks & Minerals. The award was presented at the
2007 awards banquet of the Tucson Gem and Mineral Society in Tucson,
AZ, in February 2007. MSA member John Rakovan read the citation and
MSA president Barb Dutrow presented the award in front of an audience
of over 300 people.

The MSA Council awards the Distinguished Public Service Medal to indi-
viduals who have made important contributions to furthering the vital-
ity of the geological sciences, especially in the fields of mineralogy, geo-
chemistry, petrology, and crystallography. Rocks & Minerals is published
by Heldref Publications, but its content and much of the financial sup-
port for its production and marketing comes from the mineral-enthusi-
ast community. Of all the individuals who contribute hard work and
support, Marie Huizing stands out for extraordinary and tireless effort.
Since joining Rocks & Minerals in 1979, Marie has made major changes
and additions to the magazine, which have increased its scientific and
educational quality and strengthened its mission of teaching and out-
reach. Her efforts extend beyond the journal. She travels to many
national and international mineral shows each year to promote the
magazine and a wide range of other mineral publications, events, and
organizations. This is a wonderful honor for Marie, in recognition of her
contribution to the effort that has made Rocks & Minerals what it
is today. 

NEW AGU FELLOWS
The number of new American Geophysical Union fellows elected in any
year is limited to 0.1% of the total membership. From the nominations
submitted to the Volcanogy, Geochemistry and Petrology Division Fel-
lows Committee by AGU, eight were approved by the Union Fellows
Committee for 2007:

Susan Brantley, Pennsylvania State University 

Rodney C. Ewing, University of Michigan, Ann Arbor

Tom H. Heaton, California Institute of Technology

Bernard Marty, CRPG Nancy, France

David D. Pollard, Stanford University

Joseph R. Smyth, University of Colorado, Boulder

Frank S. Spear, Rensselaer Polytechnic Institute

John W. Valley, University of Wisconsin–Madison

FROM LEFT TO RIGHT: John Rakovan, Marie Huizing, and Barb Dutrow 
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Alan P. Boyle is a senior
lecturer of petrology in the
Department of Earth and
Ocean Sciences at Liverpool
University. He has studied
regional metamorphism
and tectonics in the
Scandinavian and Irish

Caledonides and in Saudi Arabia. More
recently, he switched to grain-scale micro-
structural studies of regionally metamor-
phosed silicate and sulfide rocks, using
electron backscatter diffraction as a key
analytical tool to investigate mineral growth
and deformation mechanisms. In parallel with
this, he has been involved in pedagogical
research through some key national UK-based
projects for computer-based learning
(UKESCC) and assessment (TRIADS), and is
currently investigating the affective domain.

Barbara L. Dutrow is
the Adolphe G. Gueymard
Professor in the Depart-
ment of Geology and
Geophysics at Louisiana
State University. She
received her PhD in 1985
from Southern Methodist

University, where she worked on field,
experimental, and theoretical studies of
metapelitic rocks. Subsequently, she received
an Alexander von Humboldt Fellowship. Her
more recent research involves computational
studies of heat and mass transport related to
fluid–rock interactions in the crust. She also
teaches courses that interweave Earth
materials with societal issues. She is the
current president of the Mineralogical
Society of America.

Cathryn A. Manduca is
the director of the Science
Education Resource Center
at Carleton College,
Minnesota, where she is
involved in a variety of
projects that support
improvements in geo-

science and science education. Her work
includes serving as a community leader,
organizing workshops and other activities
for faculty and educators of all types, and
developing web resources that link teaching
resources, pedagogy, and discussion. She is
chair of the AGU Committee on Education
and Human Resources, a past president of the
National Association of Geoscience Teachers,
and the 2004 recipient of AGU’s Excellence
in Geophysical Education Award.

David W. Mogk is a
professor of geology at
Montana State University.
He received a BS degree
from the University of
Michigan and MS and PhD
degrees from the University
of Washington. Over the

past 15 years, he has worked on many aspects
of geoscience education, including advocacy
for an Earth system science approach,
development of instructional digital libraries,
integration of research and education, and
faculty professional development programs.
He was a program director in the Division of
Undergraduate Education of the National
Science Foundation. In 2000, he was recipient
of the American Geophysical Union Excel-
lence in Geophysical Education Award. His
research interests include the evolution of

Archean continental crust, petrologic
processes at mid-crustal levels, spectroscopy
of mineral surfaces, and the search for life
in extreme environments. 

Dexter Perkins is a
professor of geology at the
University of North Dakota.
He received his BS at the
University of Rochester and
PhD from the University of
Michigan (1980). During
the past 30 years, Dexter

has published many articles dealing with
thermodynamics and metamorphic petrology
and has written two textbooks. Many of his
recent publications, however, deal with
science education. Dexter enjoys field work
and especially enjoys taking students into
the field. 

Karl R. Wirth, associate
professor in the Geology
Department at Macalester
College, Minnesota,
received his undergraduate
training in geology at
Beloit College and a PhD
from Cornell University

(1991). His research involves undergraduate
students and utilizes geochemical and
geochronologic tools to investigate magma-
tism associated with continental rifts, oceanic
islands, and Precambrian terranes. Recently,
his scholarship has broadened to include
teaching, learning, and instructional methods.

Meet the Authors
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