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Encounters with the Land

Department of Geology and Geography, Mount Holyoke College,
South Hadley, Massachusetts 01075

October 1992 marks the 500th
anniversary of Christopher Columbus’s
arrival in North America and his “dis-
covery” of a “New World.” Sailing west
in an attempt to find an oceanic route
to the Orient, Columbus encountered
a very old, populated world, whose
peoples had diverse and complex his-
tories and cultures. Although the Amer-
icas had been visited by other trans-
oceanic voyagers, this encounter in
1492 placed the Eastern and Western
hemispheres into permanent contact,
and the cultural consequences of this
contact continue to unfold in the late
20th century.

An exploration of America’s past
reveals that to a great degree the life-
ways of peoples and the history of ex-
ploration and settlement can be viewed
in terms of encounters between land-
scape and culture. The occasion of the
quincentenary presents an appropriate
opportunity to consider the interaction
between humans and the American
landscape, particularly the West. This
photographic essay presents selected
aspects of the links between physical
landscape and cultural landscape and
very different perspectives on the
American West—Native American
landscape and tradition, and connec-
tions between physical setting and the
history and direction of Euro-American
exploration. The perspectives of differ-
ent cultures reflect distinct approaches
to knowing the Earth.

What is meant by “knowing
the Earth”? Geology, as the scientific
discipline that seeks to understand the
Earth, has over the past two centuries
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Patterned rock,
Point Lobos, California.

Desert varnish and cottonwoods, Escalante Canyon, Utah.
“One learns a landscape finally not by knowing the name
or identity of everything in it, but by perceiving relationships
in it”"—Barry H. Lopez.
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Canyon walls, Capitol Reef National Park, Utah.

provided a type of knowledge of Earth
properties, processes, and history based
increasingly on analytic description,
abstraction, and specialization. In A
Sense of the Earth (1971), David Leveson
asked if geology and geologists were
aware of, or capable of, interpreting the
Earth and the nature of Earth-human
relationships—the “geologic experi-
ence”—to society. Rather than being a
complete set of details, our knowledge
of the Earth is informed by inquiry that
extends beyond the confines of special-
ized scientific disciplines to a larger
human experience.

Communicating an understanding
of the history and place of Earth or
landscape in human affairs has com-
monly fallen within the domains of
historians, geographers, and anthropol-
ogists. Geologists can also be a part of
this group and examine the role and
impact of the science in society and the
interdisciplinary nature of relationships
between the Earth and humans in time
and space. There are many connections
beyond traditional boundaries of the
discipline. For example, geologic setting
strongly influences the paths of cul-
tures. Second, great diversity in views
of the Earth—from science to myth—
exists among peoples of the world.
Third, perspectives on landscapes are
shaped by encounters with the land as
well as expectations or preconceptions
based on cultural images of the time.
What did Euro-Americans seek and
what did they see in the western lands?
How was this an impetus for scientific
(geographic and geologic) exploration?
In addition, with regard to the Ameri-
can West, geographic and geological
studies played a significant role in the
historical development of the region.

Encounters continued on p. 216




IN THIS ISSUE

Encounters with the Land ..
Penrose Conference Report ........ 214
|EE Annual Environmental Forum

on Ground Water ................. 215
GSAFUpdate ..........cooeennt 219
Publicity is Good

for the Complexion ............... 219
50-year Fellows Honored ........... 219
Memorial Preprints ................ 219
Congressional Science Fellows

Make a Difference ................ 220
Notes from the Geosphere

Alliance Committee ............... 222
GSA Division News ................ 222
SAGE Remarks .................... 222
1993 GSA Call for Nominations .... 223
Southeastern Section

Preliminary Announcement ........ 227

Cordilleran-Rocky Mountain Sections

Preliminary Announcement ........ 228
Meetings Calendar ................ 230
Forum ........ooiiiiiiiiiiiiin, 232
GSA GeoVentures ................. 232
Bulletin and Geology Contents ..... 234
Classifieds ............covvienaen.. 235
1993 AGI Call for Nominations .... 236
GSA TODAY October
Vol. 2, No. 10 1992

GSA TODAY (ssN 1652-5173) is published
monthly by The Geological Society of America, Inc., with
offices at 3300 Penrose Place, Boulder, Colorado. Mailing
address: P.O. Box 9140, Boulder, CO 80301-9140,
U.S.A. Second-class postage paid at Boulder, Colorado,
and at additional mailing offices. Postmaster: Send
address changes to GSA Today, Membership Services,
P.O. Box 9140, Boulder, CO 80301-9140.

Copyright ® 1992, The Geological Society of America,
Inc. (GSA). All rights reserved. Copyright not claimed on
content prepared wholly by U.S. Government employees
within the scope of their employment. GSA grants per-
mission to individual scientists to make unlimited photo-
copies of the refereed science article(s) in this publication
for noncommercial purposes advancing science or edu-
cation, including classroom use, and permission is
granted to individuals to make photocopies of those sci-
ence articles for other noncommercial, nonprofit pur-
poses upon payment of the appropriate fee ($1.00 per
article plus $0.25 per page) directly to the Copyright
Clearance Center, 27 Congress Street, Salem, Mas-
sachusetts 01970, phone (508) 744-3350 (include title
and ISSN when paying). Permission is granted to individ-
uals to photocopy freely the informational items in this
publication. Written permission is required from GSA for
all other forms of capture or reproduction of any item in
this publication including, but not limited to, all types of
electronic or digital scanning or other digital or manual
transformation of articles or any portion thereof, such as
abstracts, into computer-readable and/or transmittable
form for personal or corporate use, either noncommer-
cial or commercial, for-profit or otherwise. GSA provides
this and other forums for the presentation of diverse
opinions and positions by scientists worldwide, regard-
less of their race, citizenship, gender, religion, or political
viewpoint. Opinions presented in this publication do not
reflect official positions of the Society.

SUBSCRIPTIONS for 1992 calendar year:
Society Members: GSA Today is provided as part of
membership dues. Contact Membership Services at
(800) 472-1988 or (303) 447-2020 for membership
information. Nonmembers & Institutions: $36 for U.S.,
Canada, and Mexico; $46 elsewhere. Contact Subscrip-
tion Services (same phones). Single copies may be
requested from Publication Sales. Claims: For nonreceipt
or for damaged copies, members contact Membership
Services; all others contact Subscription Services. Claims
are honored for one year; please allow sufficient delivery
time for overseas copies.

STAFF

Prepared from contributions from the GSA staff and
membership.
Executive Director: F. Michael Wahi, Ph.D.
Science Editor: Eldridge M. Moores
Department of Geology, University of California,
Davis, CA 95616
Forum Editor: Bruce F. Molnia
U.S. Geological Survey, MS 917, National Center,
Reston, VA 22092
Managing Editor: Faith Rogers
Production & Marketing Manager: James R. Clark
Production Editor and Coordinator: joan E. Manly
Graphics Production: Rochelle R. Blumenstein

ADVERTISING

Classifieds and display: contact Ann Crawford
(303) 447-2020; fax 303-447-1133

Printed with pure soy inks in the U.S.A.

Penrose Conference Report

T

Tectonic Evolution of the Coast Mountains Orogen

A Penrose conference on the “Tec-
tonic Evolution of the Coast Moun-
tains Orogen” was held May 17-22,
1992, in southwestern British Colum-
bia. The conveners were Maria Luisa
Crawford, George Gehrels, and James
Monger. The conference consisted of
two parts. A two-day field trip (led by
Monger and Murray Journeay) focused
on the geology and crustal structure of
the southern Coast Mountains, using
new seismic reflection data. This was
followed by three and a half days of
informal discussions and poster dis-
plays at Bowen Island Lodge, in the
southwestern Coast Mountains.

Most discussions during the con-
ference concerned the nature, age, and
significance of the tectonic boundary
that trends acutely across the Coast
Mountains, from the eastern side at its
south end (lat 49°N) to the western side
north of the British Columbia-Alaska
boundary (lat 54°N). This feature was
examined in light of (1) stratigraphic
and magmatic characteristics of ter-
ranes that can be traced into the Coast
Mountains and are juxtaposed along
the boundary; (2) the structural, strati-
graphic, metamorphic, and magmatic
features associated with their juxtaposi-
tion; and (3) the linkages between for-
mation of the Coast Mountains orogen,
tectonic events elsewhere in the Cor-
dillera, and Mesozoic-Cenozoic plate
reconstructions. The latter suggest that
>13,000 km of lithosphere may have
been subducted beneath western North
America in the last 150 million years.
This subduction may have occurred
close to the present continental margin
and be recorded in the Cretaceous-
Tertiary accretionary complexes (e.g.,
Chugach terrane and equivalents), and
may be partly accommodated and/or
concealed by the complex structures
of the Coast Mountains orogen.

Features of the North Cascades
and contiguous southern Coast Moun-
tains were compared and contrasted.
The origins and emplacement modes
of the Jurassic through Tertiary igneous
rocks that constitute ~80% of the Coast
Mountains were touched upon in
discussions, but did not feature
prominently.

Most conferees agreed on the fol-
lowing aspects of the tectonic boundary.
1. Significant differences in the

Paleozoic and Triassic histories of in-
board (Stikine, Cache Creek, Quesnel,
and Yukon-Tanana) terranes and out-
board (Wrangellia and Alexander) ter-
ranes suggest that they were juxtaposed
after Triassic time.

2. Pre-Triassic metasedimentary and
subordinate metavolcanic rocks of con-
tinental margin affinity extend south-
ward along the east side of the bound-
ary as far south as lat 52°N. These rocks
may correlate with the Yukon-Tanana
terrane and may in part underlie or
grade laterally into the Stikine terrane.

3. Jurassic through Lower Creta-
ceous strata within the eastern part of
the southern Coast Mountains and in
contiguous parts of the Cascade Moun-
tains may record subduction-related
processes leading to accretion of out-
board terranes. No record of Jurassic-
Cretaceous subduction along the
boundary within the Coast Mountains
has been recognized north of 51°N.

4. Early and Middle Jurassic defor-
mation, magmatism, and metamor-
phism occurred in both inboard and
outboard terranes, but the connection

of these features across the boundary
within the Coast Mountains is uncer-
tain. Paleomagnetic data permit juxta-
position of inboard and outboard ter-
ranes at any time between the Late
Triassic and Late Cretaceous.

5. Upper Jurassic and Lower Cre-
taceous basinal clastic rocks crop out
along the length of the tectonic bound-
ary. These strata accumulated on the
eastern margin of outboard terranes
and, in the southern Coast Mountains,
also along the western margin of in-
board terranes. In the south, the mid-
Mesozoic clastic rocks locally appear to
stratigraphically overlie Mississippian
through Middle Jurassic oceanic rocks
(Bridge River terrane); no record of the
latter is recognized north of 51°N.

6. Mid-Cretaceous (100-85 Ma)
contraction of these clastic basins,
accompanied by high-pressure, low-
to medium-temperature regional meta-
morphism, large-scale displacement
along west- and east-vergent thrust
faults, and widespread emplacement
of dioritic through granodioritic plu-
tons with associated contact metamor-
phic aureoles, record accretion of the
outboard Alexander and Wrangellia
terranes.

7. This event was followed by Late
Cretaceous through early Tertiary east-
ward-migrating plutonism across the
boundary, by uplift and erosion of
deep-level metamorphic rocks, and,
in the southern Coast Mountains, by
orogen-parallel deformation.

8. The Coast shear zone, promi-
nent in the northern and central Coast
Mountains but not obvious at their
southern end, is an 800-km-long steeply
dipping to vertical feature with both
normal and reverse slip. This shear
zone was closely associated with the
emplacement of tabular tonalite plu-
tons of latest Cretaceous-Paleocene age.

9. Jurassic through early Tertiary
igneous rocks in and adjacent to the
Coast Mountains probably result
mainly from subduction-related pro-
cesses. During mid-Cretaceous through
early Tertiary time, east-dipping sub-
duction clearly occurred along the
outboard margin of the Alexander and
Wrangellia terranes. The facing direc-
tion of Jurassic and Early Cretaceous
arc-trench systems is uncertain.

10. Anomalous paleomagnetic data
from plutons within the Coast Moun-
tains can be explained by a combina-
tion of northeast-side-up tilting of parts
of the orogen and 500-1000 km of dex-
tral displacement on inboard strike-slip
faults.

Three preconference tectonic
scenarios existed: (1) Mid-Cretaceous
accretion of outboard terranes as the
end product of Jurassic(?) through Early
Cretaceous subduction of an interven-
ing ocean basin. (2) Initial juxtaposi-
tion of inboard and outboard terranes
and formation of pull-apart basins
along dextral transcurrent faults during
Late Jurassic-Early Cretaceous time, fol-
lowed by mid-Cretaceous collapse of
the basins and accretion of outboard
terranes. (3) Pre-Late Jurassic amalga-
mation of inboard and outboard ter-
ranes producing a single large terrane,
which was rifted in Jurassic-Cretaceous
time to form basins; these subsequently
collapsed in mid-Cretaceous time as
the outboard components of the ter-
rane were accreted.

These three scenarios remain
viable alternatives largely because

mid-Cretaceous through early Tertiary
thrusting, metamorphism, and pluton-
ism have obscured the pre-mid-Creta-
ceous relations between inboard and
outboard terranes. Although probable
Jurassic-Cretaceous subduction-related
stratigraphic assemblages have been
recognized in the south (and are defi-
nitely present in along-strike parts of
the North Cascades), these have not
been seen to the north. In scenario
one, northern continuations of these
assemblages may have been tectoni-
cally buried by mid- to Late Cretaceous
thrusts or elevated by such structures
and eroded. In scenario two, pre-Late
Jurassic accretionary complexes may
have been removed from the central
and northern Coast Mountains by Late
Jurassic—Early Cretaceous strike-slip dis-
placements. Such assemblages in the
southern part of the orogen may be
remnants of an outboard subduction
assemblage (e.g., southern extension of
the Chugach terrane) that were trapped
inboard of Wrangellia by sinistral tran-
scurrent faulting. In scenario three, the
subduction-related assemblages may
have been emplaced by strike-slip faults
in the southern Coast Mountains but
were never present farther north.

Finally, although fundamental
tectonic questions remain, the 44 con-
ferees now are familiar with the obser-
vations and ideas of workers from all
parts of the Coast Mountains, and this
cannot but help lead to a better under-
standing of the orogen. It seems to the
conveners that this is the real purpose
of a Penrose conference. B
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IEE Annual Environmental Forum To Address
Issues Related to Ground-water Cleanup vs.
Ground-water Protection

Fred A. Donath, Executive Director, GSA Institute for Environmental Education

Mindful of its charge to promote
the “application of geology to the wise
use of Earth,” the GSA Institute for Envi-
ronmental Education has selected the
subject of ground-water pollution for its
first Annual Environmental Forum, to
be presented Sunday, October 25, at the
GSA Annual Meeting in Cincinnati. IEE
is joined in this effort by the American
Ground Water Trust and the GSA
Hydrogeology Division. The forum is
entitled “Ground-water Cleanup vs.
Ground-water Protection: Where Should
the $$$ Go?” Eight speakers will discuss
various societal, technological, eco-
nomic, and regulatory considerations
relevant to the subject.

In the two decades since Earth Day,
April 22, 1970, the heightened aware-
ness among the public of the extent of
air, water, and land pollution has led to
numerous outcries for environmental
protection. Significant legislation has
been passed, and the technical commu-
nity has taken the lead in efforts to
reverse the effects of years of activities
that led to widespread pollution. But
serious questions remain as to whether
these efforts are adequate, and, if not,
what can be done about it. The debate
is perhaps no more sharply focused
than on ground-water pollution.

Water is arguably our most impor-
tant resource, and wise use of Earth dic-
tates that humans conserve and protect
that resource. Because water is a factor
in many geologic processes and human
activities that involve the solid earth,
earth scientists are intimately familiar
with those factors that influence water
quality and production. In the wide-
ranging debate on ground-water pro-
tection, ranging from sources of con-
tamination such as landfill and mill
tailings to the effectiveness of remedia-
tion technologies, it is essential that
earth scientists be involved.

What constitutes contamination,
what can be done to reduce it, and
what priorities might be set, in consid-
eration of various risk assessments and
economic realities, are among the top-
ics to be addressed directly or indirectly
in the presentations, in questions from
the audience, and in panel discussion.
The forum is intended to inform at-
tendees of various societal, technologic,
economic, and regulatory considera-
tions that need to be addressed in deal-
ing with ground-water contamination
problems and ground-water protection.

Andrew Stone of the American
Ground Water Trust, leadoff speaker
at the forum, points out that ground-
water contamination and the need for
protective measures were clearly recog-
nized in the earliest American colonies,
as exemplified by a 1610 proclamation
by Governor Gage at Jamestown. What
has happened since then largely re-
flects the concentration of people and
activities that creates wastes beyond
the capacity of natural chemical and
biological processes to deal with them.
In addition, the industrial contamina-
tion problem can be related, in part,
to the resource exploitation mentality
that humans should harness nature
and make it serve their needs.

A major concern of the public—
whether contaminated ground water at
industrial and waste disposal sites rep-
resents a significant health threat—will
be addressed by Robert Harris of Envi-
ron Corporation. Harris comments that

the ground-water remediation required
at a site is usually determined by the
cleanup standards for chemical car-
cinogens. Although the question of
acceptable cancer risk levels must be
answered within a policy context, the
commonly used methods of monitor-
ing contamination and of calculating
exposures might be overly protective
and could translate into costly reme-
dies that strain technological feasibility.

Fletcher Driscoll of Geraghty and
Miller emphasizes the demands being
placed on environmental scientists and
engineers, and the need for improving
personnel management and field inves-
tigation practices. He points out that
we cannot wait for miracle innovative
remedial techniques, but must use
proven field techniques and improved
managerial skills to meet the demands
of federal cleanup programs.

The health risks and the techno-
logical capabilities clearly represent key
factors in the debate on ground-water
pollution, but, at the same time, the
high cost of policies to remediate past
contamination or to reduce the likeli-
hood of ground-water contamination
is also recognized. In addressing the
need to set priorities for ground-water
protection efforts, Robert Raucher of
RCG/Hagler, Bailly points out that we
need to know the benefits of alterna-
tive policies for protecting and cleaning
up ground water, and how these bene-
fits compare to the costs. In addition to
health benefits, the benefits of avoided
costs, resource availability, and bequest
values must be considered.

In spite of lessons being learned
about the technical difficulties and
expense associated with the cleanup of
waste sites, the United States still does
not have an adequate hazardous waste
dump site prevention program. More-
over, as Linda Greer of the Natural
Resources Defense Council emphasizes,
the Resource Conservation and Recov-
ery Act (RCRA), designed to prevent the
creation of new Superfund sites, regu-
lates only 12% of the wastes generated
by industry today. Thus, the creation of
Superfund sites is clearly not a problem
of the past; it continues to be a prob-
lem today even though we shouid
know better.

Part of the solution to the problem
undoubtedly lies in the active involve-
ment of state and local government.
Dusty Hall of the City of Dayton, Ohio,
describes the transition from cleanup
to prevention represented by Dayton’s
technically founded multi-jurisdictional
well-field protection program. The
WFPP includes zoning districts that
restrict existing and future hazardous
materials inventories, and it provides
incentives for business-initiated risk-
reduction efforts, ground-water moni-
toring, and enhanced emergency pre-
paredness and response capabilities.

Ultimately, the solution to ground-
water pollution problems must be tied
to the guidance, regulations, and fund-
ing that reflect the ground-water policy
and strategy of the U.S. Environmental
Protection Agency. Alvin Alm, now
with Science Applications Interna-
tional, served as Deputy Administrator
in the EPA during the critical years of
EPA ground-water strategy develop-
ment. Alm will discuss the EPA’s
ground-water policy and strategy,
which since 1984 has emphasized the

building of state ground-water pro-
grams. Recognizing the need for coher-
ent state programs in the context of the
inherent inconsistencies and rigidities
in existing federal ground-water pro-
grams, the EPA introduced in 1991

the concept of Comprehensive State
Ground-Water Protection Programs
(CSGWPPs) that would allow the states
to address their own unique circum-
stances and priorities.

The task before us is enormous,
however. As John Cherry of the Water-
loo Centre for Groundwater Research
points out, the problem of ground-
water contamination is one that has
been developing for many decades.
Most cases of industrial contamination
of ground water owe their primary ori-
gin to chemical releases prior to the
1980s, when the long-term adverse
impacts on ground water were not ade-
quately understood by regulatory agen-
cies and industry, nor by the scientific
community. To restore to drinking-
water standards a typical aquifer
impacted appreciably by chlorinated
industrial organic chemicals is gener-
ally beyond the capabilities, at accept-
able cost, of existing cleanup technolo-
gies. Billions of dollars have been spent
on site cleanups, but a reversal in the
trend of ever-increasing ground-water
contamination has not been achieved.
The challenge now facing government
and industry is how to use these finan-
cial resources to reverse the trend.

The formal presentations by these
speakers will be followed by a panel

discussion and questions from the
audience.

Proposals Solicited for
2nd Annual Environmental
Forum—Boston

The Institute for Environmental
Education, in cooperation with the
GSA Committee on Geology and Public
Policy, is soliciting proposals for the
2nd Annual Environmental Forum, to
be held in conjunction with the 1993
GSA Annual Meeting, in Boston. The
IEE Annual Environmental Forum is
intended to increase awareness among
geoscientists and the public of the role
of geoscience in addressing environ-
mental concerns.

Subjects particularly appropriate
for the Boston forum include envi-
ronmental issues relevant to Boston
Harbor and the Gulf of Maine, energy
needs of New England and the impacts
of energy resource development, or
environmental issues related to dense-
ly populated urban environments.
Although selection of the topic for the
forum will take into consideration the
geologic setting of the meeting place
and environmental issues of particular
interest there, the subject should
have global significance. The speakers
should present public-interest, legal,
regulatory, management, and other
viewpoints, as appropriate, in addition
to the purely scientific.

Proposals should include a brief
summary of the proposed forum sub-
ject, perspectives to be represented
(including possible proponents), and
name(s) of the person(s) who will serve
as organizer(s). Submit no later than
December 15, 1992, to Fred A. Donath,
Executive Director, Institute for En-
vironmental Education, Geological
Society of America, P.O. Box 9140,
Boulder, CO 80301.
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Encounters continued from p. 213

Desert hoodoos at dusk,
Arches National Park, Utah.
“Rocks and rock formations

are prominent in the geogra-
phy of Hopi Country, and in
the mythological interpreta-
tion of the Hopi world....
Where a stranger to Hopi
land will perceive only the
barren starkness, and perhaps
desolateness all around, the
Hopi people see a strength
and beauty that comes from
intimate familiarity with it...."”
—Emory Sekaquaptewa (1981)

Gnarled pine, Bryce Canyon

View through a National Park, Utah.

canyon slot,
Utah.

Masonry cliff ruins, Frijoles
Canyon, Bandelier National
Monument, New Mexico.

Alpine peaks and meltwater, Titcomb Basin, Wind River Range, Wyoming.

Eroded volcanic
landscape, Death Valley
National Monument,
California.

Erosion and the mud-laden Colorado River, Grand Canyon National Park,
Arizona. The desert and canyon country of the Colorado Plateau was a

6 natural laboratory for scientists and explorers like John Wesley Powell who,

v : = . in the late 19th century, developed significant new ideas concerning land-

Early morning fog at Cape Royal, Grand Canyon National Park, Arizona. “The thought grew in my mind that the scape-shaping processes, the importance of geologic time, and land use in
canyons of this region would be a Book of Revelations in the rock-leaved Bible of geology.” —fohn Wesley Powell. arid regions.
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NARRATIVE—
A DIFFERENT LANDSCAPE

The part of the North American
continent that we now call the Ameri-
can West is much more than a region
of distinct physiographic provinces,
and more than a physical record of
the history of westward movement
and expansion. At the end of the
15th century when Columbus landed
in the Caribbean, the West had been
explored, adapted to, and inhabited by
diverse groups of peoples for thousands
of years. The human record of occupa-
tion in the Four Corners region of the
American Southwest (southern Utah
and Colorado, and northern New Mex-
ico and Arizona), for example, is long,
if not continuous over this period
(Martin et al., 1991; Cordell, 1985).
Prehistoric inhabitants of cultural tra-
ditions such as Anasazi and Mogollon
emerged later as Pueblo Indians, who
remain in this area. To survive, or even
flourish at times, in such a marginal
environment with variable climate and
unpredictable water resources required
adaptive change.

The great diversity and distinc-
tiveness of Native American cultures,
lifeways, and environmental perspec-
tives resist distillation into simple gen-
eralizations. It is true, however, that
Indian America has not functioned in
the same ways that Euro-America has,
and cannot be viewed with the same
assumptions (Turner, 1974, 1980; Ber-
gon and Papanikolas, 1978; Matthies-
sen, 1984; Allen, 1986). The Native
American West was (and is) a visionary
and inclusive world in which landscape
was a literal and spiritual home, and
conceptions of the world were not nar-
rowly tied to proof and evidence (Beck
et al,, 1977; Bergon and Papanikolas,
1978; Allen, 1986; Silko, 1986). The
particularities of the land around a
people—the canyons, mountains, and
deserts—were commonly known with
the precision of a mapmaker, as well as
mystic and partner (Bergon and Papa-
nikolas, 1978; Turner, 1980). The peo-
ples’ lifeways tended to erase the dis-
tinction between what was mythical
(spiritual) and what was real; history,
time, and space merged in views of the
world—a world in which, for many, all
beings were part of a living whole, part
of the landscape.

Editor’s Note

The feature article this month,
“Encounters with the Land,” com-
memorates the 500th anniversary
of Columbus'’s landing in North
America. As such, it is a departure
from the usual science article.

Lauret E. Savoy is of African-
American-Native American her-
itage. She received an A.B, in ge-
ology cum laude from Princeton
University in 1981, her M.S. in
earth sciences from the University
of California, Santa Cruz, in 1983,
and her Ph.D. from Syracuse Uni-
versity in 1990. She combines in-
terests in the role of earth science
in American culture (including
visual arts and literature), per-
spectives on the Earth (focusing
on Native American and African-
American), environmental geol-
ogy, sedimentology, and environ-
mental stratigraphy. In addition,
her landscape photography ex-
hibits have been displayed in
several galleries.

~—FE. M. Moores

The land, the sky, and all that is with-
in them—the landscape—includes +*
human beings. Interrelationships in
the Pueblo landscape are complex
and fragile. The unpredictability of
the weather, the aridity and harshness
of much of the terrain in the high
plateau country explain in large part
the relentless attention the ancient
Pueblo people gave the sky and the
earth around them. Survival depend-
ed upon harmony and cooperation
not only among human beings, but
among all things—the animate and
the less animate, since rocks and
mountains were known to move,

to travel occasionally.

—Leslie Marmon Silko
(Laguna Pueblo), 1986, p. 85-86

For many American Indian cul-
tures the land exhibits a sacred order
that forms the basis of ritual, mythol-
ogy, and oral tradition (Lopez, 1988).
Oral narratives and communal ritual
provide a collective, racial memory,
maintaining and transmitting experi-
ence, custom, and world view from
older generations to younger (Turner,
1980; Silko, 1986). Turner (1974)
remarked that such narratives are,
perhaps, as close as others can get to
a sense of the way the natural world
seemed to aboriginal Americans prior
to European contact. In this sense, oral
tradition is an important referential
and historical base.

Landscape or geography plays
central roles in narratives on bound-
aries, and the origin of things, places,
and humans. As such, the land serves
as a map defining physical area and
mythical paths, protection, resource,
way of life, and cultural reminder,
among other things (commonly inef-
fable). Rather than reflecting primitive
or uncomplicated beliefs, oral tradition
is but one record of a people’s organic
relationship with the land, and may
reflect a reality of landscape as vital
as science or history.

Among the many people who sub-
scribe to the belief that four moun-
tains define tribal territory are the
Navajos, all of the Pueblos, the Pima,
and the Yuman tribes of the Gila
River.... But mountains are more,
much more, than boundary markers
defining the tribal boundaries within
which a people lives and carries on
most of its meaningful, purposeful
activities. The Pueblo people, for in-
stance, believe that the four sacred
mountains are pillars which hold up
the sky and which divide the world
into quarters. As such they are im-
bued with a high aura of mystery
and sanctity. And this sacred meaning
transcends all other meanings and
functions. The Apaches, the most
recent mountain dwellers among the
southwestern Indians, believe that
mountains are alive and the homes
of supernaturals called “mountain
people.” They further believe that
mountains are protectors from illness
as well as external enemies, that they
are the source of the power of sha-
mans as well as teachers of songs and
other sacred knowledge to ordinary
humans, and that, finally, mountains
are defenders as well as definers of
tribal territory.

—Alfonso Ortiz
(San Juan Pueblo), 1973, p. 91-92

HISTORY—
CONFRONTATION OF
THE UNKNOWN

Euro-America of the late 1700s
was essentially a narrow strip of land
stretching along the Atlantic seaboard.
To the west beyond the Appalachians
lay the frontier, and the land beyond
it was considered immense, if not infi-
nite, virgin land. In fact, most Euro-
Americans did not know what was west
of the frontier, although explorers like
Coronado (in the 1500s) had ventured
across the continental interior, and set-
tlements dotted the West Coast and the
Southwest (Perrin, 1986). According to

Hector St. John de Crevecoeur in Letters
from an American Farmer (1782), which
was a best-selling account of early
American rural life, “Many ages will
not see the shores of our great lakes
replenished with inland nations, nor
the unknown bounds of North America
entirely peopled. Who can tell how far
it extends?” Even the map of the West
in the first American geography book
(1797) contained mainly blank spaces
or mythical features (Goetzmann,
1982)—truly terra incognita.

The attempt to investigate west-
ern lands and resources through geo-
graphic and geological expeditions was
but one of several major driving forces
behind 19th century exploration and
expansion. With the MacKenzie expe-
dition (across western Canada in
1793), the Louisiana Purchase (1803),
and the Lewis and Clark expedition
(1804-1806), the trans-Mississippi West
became more than a direction, a reced-
ing line of wilderness, or an immense
unknown to Euro-Americans (Bergon
and Papanikolas, 1978). The continen-
tal interior became a distinct region—
immense but with boundaries and
hints of geographic and ecologic
variability.

1989). In this “confrontation of the
unknown” (following Goetzmann,
1966), trans-Mississippi landscapes
assumed almost mythical dimensions,
as perceptions of these lands were based
as much on myth as fact. The vagueness
and uncertainty of the region were pre-
served for decades—the idea of the West
as a wasteland prevailed well into the
1800s. Myths such as the arid plains
beyond the 98th meridian as a Great
American Desert or the yet-to-be-dis-
covered transcontinental waterway,

the old Spanish San Buenaventura
River, died slowly. This mythical river
finally did dry up, in a sense, with geo-
graphic discovery—John C. Fremont’s
expedition, in 1844, mapped the region
between the Sierra Nevada and Wasatch
Mountains (Utah) as a land of interior
drainage, a “Great Basin,” with no out-
lets to the sea (Boorstin, 1965).

What good was this western land
then? Prior to the 19th century, and
essentially beginning with Columbus,
the West's immediate value was judged
in terms of trade routes to the Pacific
and Asia (Bergon and Papanikolas,
1978). The value of opening the west-
ern interior in the 19th century was
ultimately translatable into the promise

Historians have pointed out that while the West was
being discovered by Americans it was also being invented.

In the 1803 acquisition of the
Louisiana Territory from France, the
United States claimed almost 757 mil-
lion acres of what is now the central
and western regions of the country.
The next step was to determine exactly
what was out there. Lewis and Clark’s
mission was, in President Jefferson’s
view, political and economic, as well as
scientific (“literary”) in motive (Goetz-
mann, 1982, 1986). In this first official,
government-sponsored scientific expe-
dition, the Corps of Discovery was to
locate “the most direct and practicable
water communication across this con-
tinent for the purposes of commerce”
by traveling up the Missouri River and
crossing the Rocky Mountains to the
Columbia River basin. Finding a navi-
gable water route to the Pacific (the fa-
bled Northwest Passage or elusive San
Buenaventura River), would enhance
territorial claim, as well as commerce
with Asia and the Native Americans
(Boorstin, 1965; Goetzmann, 1966,
1982, 1986). In addition to studying
the Indians, Lewis and Clark were to
investigate the “soil and face of the
country” by noting the geography
and identifying and collecting natural
resources (including fur-bearing ani-
mals and minerals) that might be of
commercial or scientific value.

As the first major Euro-American
expedition to cross the continent, it es-
tablished a new far western frontier for
the United States, and focused Amer-
ica’s attention on the interior of the
continent beyond the Mississippi and
the exploration of its geography and
resources. Over the next 50 years this
land of vast plains, mountains, and
deserts became known to the nation
primarily through the efforts of expe-
ditions by Pike (1806-1807), Long
(1820), Wilkes (1838-1842), and Fre-
mont (1840s), other mapping recon-
naissances of the Army’s Corps of Topo-
graphical Engineers, and the travels of
individual explorers or mountain men.

Historians have pointed out that
while the West was being discovered
by Americans it was also being invented
(Boorstin, 1965; Goetzmann, 1966,
1986; Turner, 1980; Limerick, 1987,

of individual opportunity and national
expansion and development (Limerick,
1987). Land was commonly viewed by
many in terms of its potential for fur
trade, agriculture, and, significantly,
mineral resources. Mineral discoveries,
including gold in California (1848)
and silver in Nevada (1859), prompted
rapid expansion and westward migra-
tion, and mining essentially put the
Wes{ into the forefront of the nation’s
industrialized economy for a time
(Limerick, 1987).

With the movement of emigrants
in the mid- to late 19th century—and
the “opening” of the West by railroads
to settlement and industry—the coun-
try now required more specific and
accurate information on the mining,
agricultural, ranching, and timber
potential (Viola, 1987). This need
stimulated a new era of systematic,
scientific exploratory surveys in the
West (Goetzmann, 1966, 1982, 1986).
Between 1867 and 1879, the federal
government funded major expeditions
in which assessments of the geology,
geography, and mineral resources of
the trans-Mississippi West were to be
the principal objectives (Boorstin, 1965;
Rabbitt, 1989). These surveys, led by
John Wesley Powell, Clarence King,
Ferdinand V. Hayden, and George M.
Wheeler, covered an immense region
that included the western plains, Rocky
Mountains, Colorado Plateau, Great
Basin, and Sierra Nevada.

Major questions and concerns
about natural processes, geologic time,
and human history emerged in this
latter phase of western exploration,
and represented what historian
William Goetzmann has described as
the “nation’s ‘coming of age’ scientifi-
cally.” Progress in the fields of geology
and physical geography, as well as sim-
ply learning about the western land-
scape, owed much to the explorations
and discoveries of the 19th century
surveys. For example, J. W. Powell,
who explored and named the Colorado
Plateau region, investigated geologic
processes and history of the Southwest,
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ethnography of the Indians, and use

of arid lands. He sought to understand
large-scale landscape-shaping forces
and, with his team of scientists, devel-
oped significant new ideas on the work
of uplift and erosion (and time) and
defined and advanced many basic
principles and terms of geomorphology
and structural geology. Powell’s intense
interest in the relationship of people

to arid lands resulted in A Report Upon
Lands of the Arid Regions of the United
States, which proposed that viable set-
tlement and land use strategies in the
arid West could not follow the practices
of the humid East.

Powell and other explorer scien-
tists also produced literature that cele-
brated the western landscape “on its
own terms” (following Bergon and
Papanikolas, 1978).

Stand at some point on the brink
of the Grand Canyon where you can

overlook the river, and the details of
the structure, the vast labyrinth*of
gorges of which it is composed, are
scarcely noticed; the elements are
lost in the grand effect, and a broad,
deep, flaring gorge of many colors

is seen. But stand down among these
gorges and the landscape seems to be
composed of huge vertical elements
of wonderful form. Above, it is an
open, sunny gorge; below, it is deep
and gloomy. Above, it is a chasm;
below, it is a stairway from gloom

to heaven....

The carving of the Grand Canyon
is the work of rains and rivers. The
vast labyrinth of canyon by which
the plateau region drained by the
Colorado [River] is dissected is also
the work of waters. Every river has
excavated its own gorge and every
creek has excavated its gorge. When
a shower comes in this land, the rills
carve canyons—but a little at each
storm; and though storms are far
apart and the heavens above are
cloudless for most of the days of the
year, still, years are plenty in the ages,
and an intermittent rill called to life
by a shower can do much work in
centuries of centuries....

We think of mountains as form-
ing clouds about their brows, but the
clouds have formed the mountains.
Great continental blocks are upheaved
from beneath the sea by internal geo-
logic forces that fashion the earth.
Then the wandering clouds, the
tempest-bearing clouds, the rainbow-
decked clouds, with mighty power
and with wonderful skKill, carve out
valleys and canyons and fashion hills
and cliffs and mountains. The clouds
are the artists sublime....

The wonders of the Grand Canyon
cannot be adequately represented in
symbols of speech, nor by speech
itself. The resources of the graphic
art are taxed beyond their powers
in attempting to portray its features.
Language and illustration combined
must fail....

—John Wesley Powell,
1895, p. 386-394.

Earth science is an open inquiry
into the workings of nature. As scien-
tists, we must also remember that
geologic and geographic setting of
regions—the physical landscape—has
influenced or controlled patterns of

The Geological Society of e America

Research Grants
Program 1993

he primary role of the Research Grants Program is
to provide partial support for research by graduate
students at universities in the United States,

Canada, Mexico, and Central America. GSA strongly
encourages women, minorities, and persons with disabili-
ties to participate fully in this grants program. Eligibility is
not restricted to GSA members. New application forms are
available each fall in the geology departments of colleges
and universities offering graduate degrees in earth sci-
ences. Forms are mailed annually to GSA Campus Representatives and department sec-
retaries and chairpersons in the United States, Canada, and Mexico. They are also
available upon request from the Research Grants Administrator, Geological Society of
America, P.O. Box 9140, Boulder, Colorado 80301. Please use only the 1993 application
and appraisal forms.

Confidential evaluations from two faculty members are required from candidates for
the M.S. or Ph.D. degree and must accompany applications submitted. PLEASE USE
THE “APPRAISAL OF APPLICANT” FORMS, WHICH ACCOMPANY THE 1993 APPLICA-
TION FORMS. Application forms will not be accepted by facsimile.

The Geological Society of America awarded $315,769 in grants in 1992. The grants
went to 248 students doing research for advanced degrees. The average amount
awarded was $1273. The largest grant was $2500, but there is no predetermined max-
imum amount.

The Committee on Research Grants will meet in March to evaluate applications and
award grants. In April, all applicants for grants will be informed of the committee's
actions by the Executive Director of the Geological Society of America.

ALL APPLICATIONS MUST BE SUBMITTED ON THE 1993 FORMS
AND POSTMARKED BY FEBRUARY 15, 1993

human exploration and settlement,

as well as lifeways of peoples and their
cultural landscapes. Knowledge of the
Earth—the “geologic experience”—can
have varied expressions beyond sys-
tematic scientific analysis. Ideally, a
holistic perception of the Earth might
include an understanding of the gen-
eral concepts of how the natural world
operates, a familiarity with the nature
and methods of scientific inquiry, and
a realization of the importance of earth
science in everyday life and the inter-
disciplinary relationships between the
earth and human existence.
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GSAF UPDATE

Robert L. Fuchs

Sixty Years of Research Grants

An important milestone in GSA
history was passed on March 27, 1992,
when the Committee on Research
Grants concluded its 1992 meeting in
Boulder. The Committee had reviewed
533 proposals and awarded 248 grants
in the total amount of $315,769. More
important from the historical stand-
point is the observation that this was
the 60th time that the annual grant-
making process was successfully
implemented.

Sixty years is essentially a lifetime
(except for field geologists who have
a tendency to expire in their 90s and
beyond) and like any lifetime, that of
the GSA Research Grants program has
had its share of highs, lows, and mem-
orable events. The first grant in 1933
went to R. V. Anderson to study the
geology of the coastal Atlas Mountains
in western Algeria. That year the Soci-
ety awarded $50,000 in total grants.
There were two bleak periods in subse-
quent years when annual grant totals
slipped below the initial level—the
World War II years when the program
reached a low of $20,000 in 1944, and
the eleven years from 1958 through
1968 when the average was $30,000.

Contrast these low periods with
the 1980s and early 1990s when avail-
able funds broke through the $100,000
level in 1985 and have since risen to
last year’s record-setting $315,769.
When the committee gavel came down
after John-Paul Zonneveld’s grant to
study Eocene vertebrate assemblages
in the Green River Basin, he became
the 5086th recipient of a GSA grant,
and the cumulative 60-year total
reached $4.6 million.

For many geologists, a GSA stu-
dent research grant was the first finan-
cial nudge onto a career path that led
to scientific discovery, satisfying life
work, and recognition as one of a select

group possessing an understanding of
Earth’s complexities. The careers of 22
Penrose medalists, 10 Day medalists,
two Donath medalists, and 19 GSA
presidents included a research grant
from GSA in the formative years.

The first GSA research grants
were paid out of Penrose endowment
income. In contrast, 1992’s funding
originated from a variety of sources,
of which the Penrose Endowment
amounted to just 48%. Additional
monies were supplied by NSF, the GSA
Foundation, and four GSA Divisions.
The Foundation has been carrying a
greater role in the financing of research
grants through its GEOSTAR, unre-
stricted, and several designated funds.

GSA was fortunate to receive fund-
ing for the Research Grants program
from the National Science Founda-
tion—$300,000 over three years. This
has allowed a much-needed increase in
average grant size, and the number of
rejections each year has been reduced.
Two-thirds of this money has been
used, and GSA and the Foundation
must look to new funding by 1994
if the number and dollar amount of
awards are to be maintained at current
levels. Contributions to GEOSTAR are
important to the continued success
of the program.

Please use the accompanying
coupon for this purpose. Also, should
you wish to consider some form of
planned gift for Research Grants that
would augment the endowment, such
as a bequest, trust, annuity, or the
Pooled Income Fund, please call us at
(303) 447-2020 or write the Foundation
office at GSA headquarters. Better still,
visit the Foundation booth, #670, in
the exhibit area in Cincinnati, view
the research grants display, and talk to
one of the trustees or staff about your
gift. W

443-8489, and let us know what’s new.

Publicity is Good for the Complexion

...The complexion of geology, that is—using Webster's definition of “a com-
plex of attitudes and inclinations.” The public’s attitude toward science is dictated
by what it reads and hears in the popular media, and you can help in that regard.

GSA is dedicated to furthering the science of geology, and part of that effort
is public information. All too often in preparing GSA press releases, a call to the
public information officer at the geologist’s institution is met with the grateful
reply, “Thank you so much for letting us know what's going on here-—those
scientists never tell us what they’re doing!”

Your public information officer would be happy to publicize your endeavors,
if you would only let them know about what you are doing. Publicity can range
from on-campus and alumni publications to newspaper articles or TV/radio inter-
views, to articles in publications such as Science or Science News.

Likewise, GSA's public information staff would like to know if you are working
on something newsworthy. Feel free to stop in at the News Room in the Cincin-
nati Convention Center at the 1992 Annual Meeting, or call Sandra Rush at (303)
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GEOSTAR for research grants.

PLEASE PRINT

Name

O Enclosed please find my gift in the amount of $ to

O Please advise me as to the types of planned gifts that | could con-
sider that would support research grants.

GSA Foundation
3300 Penrose Place
P.O. Box 9140
Boulder, CO 80301
(303) 447-2020

Address

City/State/ZIP

Phone

[~ e e e

Donors to the Foundation, July 1992

Century Challenge
Thomas M. Berg

Engineering Geology Division Award Fund
Richard E. Gray*

Alan L. O’Neill*

Robertson Geotechnical, Inc.

James E. Slosson*

Wilfred Peak

Lynn A. Yehle

History of Geology Award
Clifford M. Nelson*

Hydrogeology Division Award Fund
Phil E. LaMoreaux*

(in memory of S. W. Lohman)
Stuart L. Schoff*

GEOSTAR

Biggs Excellence in Earth Education Fund
Charles and Hazel Hammer

Donald T. and Sharon K. Wirth

Lawrence Wu*

Building Expansion
Dorothy M. Palmer

Allan V. Cox Student Scholarship Award
L. W. Funkhouser*

Richard G. Gordon*

Clyde Wahrhaftig*

John T. Dillion Alaska Schelarship Award
Joel D. Blum*
Robert A. Larson

J. Hoover Mackin Award
Richard F. Madole*

Minority
Clyde Wahrhaftig*

Penrose Conferences
Virginia Museum of Natural History*

Research

W. G. Ernst*
Charles A. Kittner
Neil Lundberg

SAGE
John Rockaway
Chris Sagebiel

Unrestricted

G. Arthur Cooper*

Wayne Froehlich

Nicholas M. Ratcliffe

Shirley A. Rawson

Santa Fe Pacific Minerals Corporation*
Craig L. Sprinkle

James B. Stevens

Donald E. White*

*Second Century Club (gifts of $100 or more).

GSA 50-Year Fellows Honored

GSA annually honors those individuals who have attained their 50th year of
membership in the Society. Each of the 50-year members listed below, all of
whom are GSA Fellows, will receive a specially designed lapel pin and a certificate

of recognition.

This list of 50-year Fellows includes all current members who joined the Soci-

ety in 1943.

Chalmer L. Cooper
Sarasota, Florida

Louis C. Conant
Cupertino, California

Edward C. Dapples
Sun City, Arizona

H. Garland Hershey
Iowa City, lowa

Shailer S. Philbrick
Ithaca, New York

James A. Noble
Spearfish, South Dakota

Manuel Tello-B.
Caracas, Venezuela

Memorial Preprints

Ira S. Allison
Lehi F, Hintze

Richard Lee Armstrong
Randall R. Parrish

Garth Merrill Crosby
Thomas E. Gillingham

John T. Hack
W. R. Osterkamp, C. R. Hupp

John W. Harshbarger
Eugene S. Simpson,
Errol L. Montgomery

The following memorial preprints are now available, free of charge, by writing to GSA, P.O. Box 9140, Boulder, CO 80301.

John W. Hosterman

Sam H. Patterson

Francis A. Kohout
Frederick W. Meyer, Howard Klein

John Franklin Lance

John W. Anthony

André Laurin
Claude Drouin

Burton Hampton Marliave
Robert T. Bean

Harry J. Werner
Robert B. Lieber
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Congressional Science Fellows Make a Difference

Sandra Rush, GSA Public Information Consultant

As it approaches its twentieth year, the Congres-
sional Science and Engineering Fellows Program has
gained a level of respect on Capitol Hill that tran-
scends political partisanship. Through this program,
administered by the AAAS and supported by GSA and
other scientific organizations, Fellows serve on the
staffs of senators, representatives, and congressional
committees as science or engineering resources. Fel-
lows have an opportunity to make significant public
service contributions, and they also obtain first-hand
experience in the legislative and political processes.

A total of 25 to 30 Fellows are chosen each year
to participate in the program. Each of about 20 par-
ticipating organizations selects and sponsors an early-
or mid-career scientist to be a Fellow. GSA has spon-
sored one Fellow per year since 1986, jointly with the
U.S. Geological Survey. In recent years, members of
Congress have requested about five times this many
Fellows to be assigned to their staffs or committees,
and the recommendation has been made to increase
the number of Congressional Science Fellows to
at least 50 by the year 2000.

At the end of an intensive two-week orientation
program organized by AAAS, Fellows interview with
more than ten offices. They typically receive offers
from several offices and then choose which among
these they wish to work with—demand far exceeds

Where Are They Now?

Jennifer Hess (1986-1987, Subcommittee on
Hazardous Wastes and Toxic Substances, Senate
Committee on Environment and Public Works) is
currently a full-time mother to two young children.
She is on leave from the Senate Committee on
Environment and Public Works.

James E. Evans (1987-1988, Office of Congress-
man Michael E. Lowry) is an assistant professor in
the Department of Geology at Bowling Green State
University in Ohio. He has introduced a new course
on science and public policy into the department’s
curriculum.

Elizabeth M. Robinson (1988-1989, Office of
Congressman Richard Gephardt) is an analyst at
the Congressional Office of Technology Assessment.
She has worked on a variety of reports in the broad
areas of science, technology, and environmental

policy.

Daniel R. Sarewitz (1989-1990, Office of
Congressman George E. Brown, Jr.) is a science
consultant on the staff of the House Committee on
Science, Space, and Technology. He advises Rep.
George Brown, chairman of the House Science
Committee, on a broad range of science and
technology policy issues.

Craig M. Schiffries (1990-1991, Subcommittee
on Technology and the Law, Senate Committee on
the Judiciary) is coordinator of the Government
Affairs Program at the American Geological Insti-
tute. He works on a broad range of legisiation that
has significant geoscience components, including
the National Geologic Mapping Act and funding for
geoscience programs administered by the federal
government. He recently testified before the Senate
Appropriations Committee in support of the Nat-
ional Science Foundation budget.

Kenneth B. Taylor (1991-1992) is currently serv-
ing in the office of U.S. Senator Harry Reid (D-NV).
He has followed issues concerning nuclear waste
and licensing, future and alternative uses for the
Nevada Test Site, earthquake hazard mitigation in
Nevada, and appropriations for the Departments
of Interior and Energy.

Margaret Goud Collins (1992-1993) started
her term as a GSA Congressional Science Fellow
on September 1, 1992.

supply in this case. The orientation program includes
briefings by key federal agencies, public interest
groups, the National Academy of Sciences, the World
Bank, lobbyists, and academics, among others. Thus,
Fellows start their assignments with more than a
basic knowledge of the legislative process and work-
ing environment on the Hill. During the year, Fellows
are invited to attend a series of seminars, usually two
per month, which provide additional exposure to
issues currently before the Congress, public interest
groups, and other ideas and people.

What Does a Fellow Do?

Fellows generally work as regular staff members,
performing every type of task normally asked of the
permanent staff, whether they are in individual
offices or with committees. In many cases, Con-
gressional Science Fellows are like human reference
books—actually encyclopedias—to the people with
whom they work. Any question, situation, or legis-
lation related to science—any science—goes to the
Fellow, who is expected to explain the situation in
terms that can be readily understood, and then per-
haps to research it and come up with a recommen-
dation dictated not by lobbyists or special interest
groups, but by pure scientific reasoning.

The sources of the information upon which Fel-
lows base their input are varied. Fellows have access
to information before its publication. In addition,
much information is shared with staffers (and Fel-
lows) on the Hill in briefings by scientists from
NASA, NOAA, EPA, and other government organiza-
tions, as well as constituents knowledgable in a spe-
cific area.

In addition to issues related to their particular
earth science interests, GSA-sponsored Fellows work
on many other science-related areas. For example, Jim
Evans worked on space and forestry issues as well as
Indian water rights issues, although his background is
in sedimentology. Craig Schiffries, with a background

HANY

Jennifer Hess

James Evans

in the geological sciences, worked in the area of com-
puter viruses, semiconductors, and patents. On the
other hand, Daniel Sarewitz, whose previous research
was in tectonics, came to the office of Congressman
George E. Brown, Jr., of California, just four days
before the Loma Prieta earthquake occurred. Earth-
quake policy thus occupied much of his time as a
Fellow, and he was involved in legislation to estab-
lish a federal earthquake insurance program.

For a hearing of the Committee on Environ-
ment and Public Works on global warming and
stratospheric ozone depletion, Jennifer Hess was
tasked with establishing the goals and agenda of the
hearing, identifying and contacting witnesses, writ-
ing the background memo for the staff, and prepar-
ing opening statements and questions for the sena-
tors at the hearing. This level of involvement is not
unusual for Congressional Science Fellows.

Seeing a bill through to completion is like
running a marathon that you have trained for exten-
sively. The “training” may take months rather than
years, but they both involve intensity and sometimes
frustration; and finally there is the exhilaration as the
bill is passed into law—crossing the finish line at last!
This “finish” is not accomplished easily, nor too
often. Of the more than 10,000 bills introduced into

Congress each session, only a few hundred become
law. Schiffries, in his year as a Fellow, was fortunate
enough to have a bill on semiconductors, for which
he gave substantial input, passed into law.
Incidentally, Schiffries, whose year as a Fellow
was the historical year that saw the Gulf War, the fall
of the Iron Curtain, and the Clarence Thomas hear-
ings, is sometimes recognized on the streets (“Don’t
I know you from somewhere?”) because he staffed
the Thomas hearings and was seen on national
TV seated directly behind the Senate Judiciary
Committee.
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Elizabeth Robinson

Daniel Sarewitz

How Important Is the Program?

Elizabeth Robinson observes that “Congress
needs scientists on an immediate day-to-day level to
simply sort through the good and bad technical anal-
yses that are used to substantiate legislation.” Having
an independent source of technical people to perform
appraisal and analysis is essential to a congressional
office. According to current Fellow Ken Taylor, “The
more compact and understandable you can make
your inforrpation, the higher a value the members
of Congress as well as others will place on your infor-
mation. Having accurate and relevant information
is important, but having someone with a technical
background to quickly analyze new information is
essential.”

Evans asserts, “Many of the issues facing Con-
gress today cut across the traditional boundaries of
various scientific disciplines, and require an interdis-
ciplinary approach to their solutions. Our congres-
sional representatives require accurate, concise,
current, and unbiased information in order to vote
intelligently on these issues.” Taylor adds, “Fellows
offer unbiased technical analysis. We brief the mem-
ber so that a very busy person is informed about the
issues; we draft questions that reach to the heart of
the matter during a hearing; and we help forge the
compromises needed on the technical issues that are
so often a part of controversial pieces of legislation.”

How important are the insights of the Science
Fellows to the work of Congress? Just ask Jennifer

“The program serves to improve
the science literacy of policy-
makers and the political literacy
of the scientific community.”

Hess, who was called for information on the Clean
Air Act, in which she had an integral role, while she
was in labor in the hospital, to provide vital informa-
tion because her area of expertise happened to be

on the floor at that time. Hess had spent hours and
hours during her pregnancy, sometimes into the early
morning, behind closed doors working on the Clean
Air Bill, in a hot and stuffy room 224 in the Capitol.
After giving birth, as she was coming out of the anes-
thesia, she heard the hospital attendant say that she
was being transferred to—you guessed it—room 224
in the hospital!
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Who Benefits From the Program?

Fellows generally agree that their own impact
on Congress is probably less than the impact the ex-
perience has had on them. The program provides the
Fellows with a much better understanding of the leg-
islative process, has developed their leadership poten-
tial, and has expanded their horizons. Schiffries stated
it succinctly when he said that the program serves to
improve the science literacy of policymakers and the
political literacy of the scientific community.

According to Sarewitz: “The Fellowship program

serves both the scientific and legislative communities.

On the one hand, the Fellows offer their expertise to
Congress, and are thus a much-needed technical re-
source. Conversely, the Fellows gain insight into the
legislative process, and especially into the manner in
which scientific considerations influence (or don’t
influence) the formulation of public policy.”

Sarewitz helped in “technology transfer” between

Congress and the scientific community when he as-
sisted Rep. George Brown in holding a congressional
field hearing on earthquake hazards at GSA’s annual
meeting in 1991. Beth Robinson recruited Rep. Gep-
hardt to speak on global climate change at a meeting
of the American Geophysical Union. Congress and
the science community both can benefit from such
interactions.

So far, nearly one-third of all Fellows have pur-
sued careers in public policy after completing Fellow-
ships. All five former GSA Fellows have remained
active in one way or another in public policy—three
are working within the government in Washington,
and Schiffries is coordinator of the Government Af-
fairs Program at the American Geological Institute.
Evans, who is at Bowling Green State University
in Ohio, actually accepted his job in Ohio before
becoming a Fellow. He was granted a “pre-employ-
ment sabbatical” for one year, and has added a course
on science and public policy to the Bowling Green
curriculum.

All former Fellows enthusiastically support the
Fellowship program. As Hess states, “We as Fellows
have the opportunity to ... bring scientific concerns
to the House and Senate floors.... There is a place for
scientists on the Hill, and I would strongly encourage
others to apply for future Congressional Science Fel-
lowships.” Sarewitz adds, “As a group, [the Fellows]
make a difference, and this difference benefits the
scientific community at large, as well as the general
public.”

Craig Schiffries

Kenneth Taylor

How Can the Scientific Community
Become Involved in Legislation?

Members of Congress take very seriously the cor-
respondence they receive from the public, especially
their own constituents. All of the GSA Fellows agree
that one theme to be emphasized is “Get Involved.”
They enthusiastically endorse the Congressional Sci-
ence Fellowship program, and they also stress that
the scientific community should get involved in
public policy as well. For one thing, funding for geo-
science research depends on informing Congress of
the importance of such research. Tying it to lives and
dollars saved is one way; for example, the decision to
evacuate the U.S. bases in the Philippines at the time
of the impending Mt. Pinatubo eruption. But cases
should also be made for geoscience research that is
not necessarily tied to disasters.

An example of scientists making a difference
in policy culminated in the passage of the National
Geologic Mapping Act of 1992, with its importance
to exploration for and development of mineral,

energy, and water resources; screening and charac-
terizing sites for waste disposal; land use evaluation;
planning for environmental protection; and design
and construction of infrastructure requirements;
among many other applied and basic earth science
investigations.

Sarewitz wants to reverse the “political naiveté
that characterizes many scientists [and] cripples their
ability to have any major impact on science policy.”

Margaret
Goud Collins

He asserts that most Members of Congress don’t
“wait around to hear from scientists before making
decisions that affect scientists.”

Evans found there are relatively few scientifically
trained personnel working for Congress or its con-
gressional agencies. No Members of Congress are
earth scientists. He says, “As a general policy, it may
be wise for interested earth scientists to make general
contacts with the staff of committees that have juris-
diction over areas of particular interest. These general
contacts might include visiting and talking to staffers
on the Hill, sending them briefing papers or back-

ground information, or other activities. The goal of
these activities is to make the necessary contacts so
that, when important issues arise, the earth scientists
are consulted.”

Robinson urges, “As the technical basis of many
issues becomes more complex, scientists can make
a larger contribution in the legislative arena. From
what I have seen on the Hill, I would encourage
more scientists to get involved with the issues that
they know about, to whatever degree that they wish.
Congress is one of the most open institutions to out-
side influences. And it is our job to make sure that
they are being influenced by the best information
possible.”

How Do I Apply for a Fellowship?

A prospective Fellow must demonstrate excep-
tional competence in some area of science or engi-
neering as well as be cognizant of many matters in
nonscientific areas. The candidate should be sensitive
to political and social issues, and have a strong inter-
est and some experience in applying his or her
knowledge toward the solution of societal problems.

Application information for the GSA-sponsored
Congressional Science Fellowship is available from
GSA Heaquarters, P.O. Box 9140, Boulder, CO 80301.

Being a Congressional Fellow is not for every-
body. But for those who possess the A-E-1-O-U qual-
ities—ability to be a self-starter, enthusiasm, intelli-
gence and integrity, open-mindedness, and
understandability—this can be a most rewarding
experience. B

Since 1986, the GSA Congressional Science Fellowship has
been jointly funded by GSA and by a grant from the U.S. Geologi-
cal Survey.

The views and conclusions contained in this article are those
of the author and should not be interpreted as necessarily repre-
senting the official policies, either expressed or implied, of the
U.S. Government.

Meet the Congressional Science Fellow in Cincinnati

Kenneth B. Taylor, 1991-1992 Fellow, will report on his experiences on the Hill at the 1992 GSA
Annual Meeting in Cincinnati. You can find out more about the program and ask questions at
the open session sponsored by the GSA Geology and Public Policy Committee. This open session
will be on Wednesday, October 28, 12:15-1:15 p.m. in Room 208, Cincinnati Convention Cen-

ter.
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The Geological Society of America is accepting
applications for the 1993-1994 Congressional
Science Fellowship. The Fellow selected will spend a
year (September 1993-August 1994) in the office
of an individual member of Congress or a congres-
sional committee for the purpose of contributing
scientific and technical expertise to public policy
issues and gaining first-hand experience with the
legislative process. The American Association for
the Advancement of Science conducts an orienta-
tion program to assist the Fellow seeking a congres-
sional staff position in which he or she can work on
major legislative issues.

Criteria

The program is open to highly qualified earth
scientists in early or mid-career. Candidates should
have exceptional competence in some area of the

DEADLINE FOR RECEIPT OF ALL APPLICATION MATERIALS IS FEBRUARY 15, 1993

earth sciences, cognizance of a broad range of mat-
ters outside the Fellow’s particular area, and a
strong interest in working on a range of public pol-
icy problems.

Award

The GSA Congressional Science Fellowship car-
ries with it a $38,000 stipend, and limited health
insurance, relocation, and travel allowances.

To Apply

Procedures for application and detailed
requirements are available in the geology depart-
ments of most colleges and universities in the
United States or upon request from: Executive
Director, Geological Society of America, P.O. Box
9140, Boulder, CO 80301.
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Notes from the Geosphere Alliance Committee

W. S. Fyfe

Department of Geology, University of Western Ontario, London, Ontario N6A 5B7, Canada

As GSA President E-an Zen indi-
cated in his report in the September
issue of GSA Today, following the GSA
meeting in San Diego a small commit-
tee was established to seek ways “to
advance the application of geology to
the wise use of Earth.” No small task for
our small group! However, we are well
aware that we have many friends across
the world with the same problems on
their minds. The earth sciences are at a
critical time in their development. The
other day, [ was watching a TV docu-
mentary produced by geologists, and,
as usual, it focused on past events—
extinctions, evolution, etc., etc. Qur

public image is that of scientists who
are obsessed by what happened mil-
lions of years ago. But, as the Rio
Earth Summit demonstrated so clearly,
humankind is now worried about the
near future, about its very survival in
the next decades and centuries. These
valid concerns present us with a new
challenge that we cannot ignore. We
do know a lot about Earth, and Earth
processes, and this knowledge must be
made available in a realistic format for
all those involved in planning sustain-
able development. When I look at so
many of our undergraduate programs,
I worry when I notice that 90% of the

GSA Division News

tributions to the geological sciences.

Coal Geology Division

Engineering Geology Division

Hydrogeology Division

Paul F. Hoffman, Best Paper Award

Divisions will be recognizing the following individuals at the 1992
Annual Meeting in Cincinnati for their service to the Division and/or con-

Aureal T. Cross, Distinguished Service Award
Samuel A. Friedman, Distinguished Service Award
Frank E. Kottlowski, Distinguished Service Award

James E. Slosson, Distinguished Practice Award
John W. Williams, Meritorious Service Award
Roy ]. Shlemon, Richard H. Jahns Distinguished Lecturer

Eugene S. Simpson, Distinguished Service Award
Phyllis M. Garman, Distinguished Service Award
Robert N. Farvolden, Distinguished Service Award
Donald I. Siegel, Birdsall Distinguished Lecturer

Quaternary Geology and Geomorphology Division
Herbert E. Wright, r., Distinguished Career Award

Structural Geology and Tectonics Division

For a listing of other award recipients to be honored at the Cincinnati
meeting, see page 145 of the July 1992 issue of GSA Today. &

SAGE REMARKS

Edward E. “Dr. Ed” Geary, Educational Programs Coordinator

Shake Up Your Students at Cincinnati

For the first time, at the 1992 An-
nual Meeting in Cincinnati, GSA will
host a multitude of education work-
shops for both scientists and precollege
teachers. Monday morning (October
26) activity workshops will include a
visit to the red planet, a look at Earth’s
mineral resources, and demonstrations
of Earth’s internal forces. Come learn
the “Wave Dance” and shake up your
students this semester. For those of you
interested in slightly more mundane
matters, (e.g., how to obtain funding
for your education programs), there
will also be two grant-writing sessions
on Monday morning. All workshops
will be held at the Cincinnati Museum
of Natural History. Following the work-
shops you will have the opportunity to
tour the museum, eat lunch,* and lis-

ten to eminent paleontologist and sci-
entific philosopher Stephen J. Gould,
before heading back to the convention
center for an afternoon of stimulating
science.

The Monday morning education
activities will begin at 8:00 am at the
museum. So eat early, and join your
colleagues and local earth science
teachers for a morning of educational
fun and discovery. For additional
information on these and other edu-
cation activities, please contact me
at the Geological Society of America,
P.O. Box 9140, Boulder, CO 80301,
phone (303) 447-2020. @

*Please note, the activity and grant-
writing workshops are free, but lunch is
$10 for precollege teachers, and $18 for
other GSA members.

courses seem to be just the same as
when I was a student in the 1940s.

As so well expressed in their article
in GSA Today (May 1992), Cordani,
Mclaren, Silver, Skinner, and Wolman
stress that the problems on this planet
today are related to the growth of
human population and the technolo-
gies that have supported this growth.
Thus, our great tasks are to describe the
interactions with the total life-support
systems of Earth, describe the changes,
and develop new systems, so that we
can look to the future with optimism
for all species that live on Earth.

Among the problems our small
groups discussed were the following.

1. We need to greatly improve
communications with our fellow citi-
zens and, particularly, political, social,
and economic leaders. It was stressed
that we must form true working part-
nerships, at local and global levels.

We must not present the results of our
work after the fact, but include such
people in the planning and execution
of the work, from start to finish.

2. Many of us involved in high
levels of planning will not see much
of the next century, when human pop-
ulation will reach 10 billion. We must
form a better partnership with those
who will be here in 2020-2050. 1t is the
children who are putting pressure on
their parents to show some respect for
Earth. For this reason, at the 1992 GSA
Annual Meeting, in Cincinnati, we will
see a forum, “Our Common Future:
The Concerns of Earth Science Stu-
dents.” I very much hope that our
senior academics will encourage their
students to participate, and will even
provide a little support.

3. We are concerned with the lack
of the required effort by geoscience
communities in facing some obvious
world problems. Included are global
water resources, global soil erosion,
impacts of land-use change, and the
state of the essential global mineral
supply, including minerals related to
food production. In all such cases, it is
urgent that we form true partnerships,
local and global. We will be considering
actions related to such problems in our
future work. We must work to produce
the technologies and systems for pre-
vention, and not just remediation, of
environmental problems. Given 100
million more humans each year, there
will be changes in the use of Earth.

4. Programs like the IGBP still
do not pay sufficient attention to solid
earth influences on the biosphere. Per-
haps the recent Pinatubo event reminds
us that local geofluctuations can have
global impact, and that such events will
have massive consequences as more of
the world’s population lives at the limit
of its food and water supply.

5. We stressed the need for an
improved effort to integrate interac-
tions between all national and inter-
national geoscience organizations. For
example, I would be willing to bet that
most North American geologists don't
know much about IUGS, EUG, and oth-
ers. We must work to form more effec-
tive partnerships across the world.

6. Finally, we all agreed that we
must pay more attention to science
(particularly geoscience) education at
all levels in our schools and communi-
ties. As E-an Zen stresses, GSA is moving
on this issue, but we must be sure that
there is quality control on what goes

out to schools, public forums, etc. In
addition, we must be sure that we
address the future, not just fossils.

King and Schneider recently pub-
lished their thought-provoking report,
The First Global Revolution (Simon and
Schuster, 1991). The report discusses
many aspects of global problems, but,
for me, one feature especially requires
our consideration. King and Schneider
quote Jay Forrester on systems: “In any
complex system, attack—however ap-
parently intelligent—on a single ele-
ment or symptom generally leads to a
deterioration of the system as a whole.”
Perhaps this summarizes their message.
Given the state of Earth, the reasons
behind the Earth Summit, we must
admit the failure of our systems.

In 1991, the Alfred Wegener Foun-
dation organized an international fair
and congress, Geotechnica. The atten-
dance by about 30,000 scientists and
citizens was remarkable. In 1993, they
will hold the second such gathering.
The themes of the conference and dis-
plays will include the following.

Environmentally conscious utilization
of resources is the basic challenge if
humankind is to stay supplied with the
necessary raw materials from the poten-
tials of the lithosphere, the pedosphere,
the hydrosphere, and the atmosphere
today and tomorrow. In this, the sub-
ject matters of geosciences and geo-
economics bear great responsibility.

Acquisition of information forms the
solid basis for the assessment of conser-
vationist and environmentally compati-
ble use of all resources from mineral ran
materials through energy supply to agri-
cultural utilization. The prognostics for
the closed-system “earth” demands
accurate acquisition and processing.

Sanitizing and landscaping are
among the pressing tasks of our times
and form an imperative commitment
now that the environmental damage
caused by the extensive utilization of all
our earthly resources has become appar-
ent. Geosciences and geotechnics pro-
vide new concepts to control waste,
waste dumps, and pollution.

Preventive action and environmental
protection measures require a profound
knowledge of the interactions between
earth, ground water, surface waters, and
the atmosphere. At the forefront of ef-
forts are the development of methods
and techniques for environmental pro-
tection and thus for the conservation
of a planet worth living on.

Environmental politics and acceptance
of them are essential. To cope with envi-
ronmental problems, rapid and targeted
actions are necessary. This requires a
stronger impetus and suitable structures
in politics, society, and communica-
tions. To define the concepts, binding
legal standards yet also freedom for
competent action must be created.

In a general way, the Wegener
Foundation priorities summarize many
of the future demands on our science. If
earth sciences are to make their needed
contribution to the future planning of
developments on this planet, we must
leave our cocoons and work with the
entire spectrum of humanity. We have,
or can develop, the needed tools for
global watch, and we must move to
form the needed global partnerships
and to provide the necessary knowledge
and systems for future development.
The Earth Summit is over—let’s get
to work. B
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Call for Nominations for 1993 "
Young Scientist Award (Donath Medal)

The Young Scientist Award was
established in 1988 to be awarded to a
young scientist (35 or younger during
the year in which the award is to be
presented) for outstanding achievement
in contributing to geologic knowledge
through original research that marks a
major advance in the earth sciences.
The award, consisting of a gold medal
called the Donath Medal and a cash
prize of $10,000, was endowed by Dr.
and Mirs. Fred A. Donath.

For the year 1993, only those
candidates born on or after Jan-
uary 1, 1958, are eligible for con-
sideration. In choosing candidates
for the Young Scientist Award, scientific

ADDRESS:

Date:

1.

Name of person making the nomination:

Address:

achievement and age will be the sole
criteria. Nominations for the 1993
award must include

* biographical information,

*a summary of the candidate’s
scientific contributions to geology
(200 words or less),

* a selected bibliography (no more
than 10 titles),

e supporting letters from five scientists.

Nominations for the 1993 Young
Scientist Award must be received at
GSA headquarters by February 1,
1993. Use the form below for submit-
ting the name of a candidate for the
Young Scientist Award. B

Call for Nominations for 1993
GSA Distinguished Service Award

The GSA Distinguished Service
Award was established by Council in
1988 to recognize individuals for their
exceptional service to the Society. GSA
Members, Fellows, Student Associates,
or, in exceptional circumstances, GSA
employees may be nominated for con-
sideration. Any GSA member or em-
ployee may make a nomination for
the award. Awardees will be selected
by the Executive Committee, and all
selections must be ratified by the Coun-
cil. Awards may be made annually, or
less frequently, at the discretion of
Council. This award will be presented
during the Annual Meeting of the Soci-
ety. Letters of nomination and any

supporting

information should be

addressed to Executive Director,

Geological

Society of America,

P.O. Box 9140, Boulder, CO 80301. m

Deadline for nominations
for 1993 is March 1, 1993.

Recipients to date:

1988

THE GEOLOGICAL SOCIETY OF AMERICA

Nomination for 1993 Young Scientist Award (Donath Medal)

NAME OF CANDIDATE:

REQUIRED INFORMATION (Please attach)

BIOGRAPHICAL INFORMATION
Provide in a format similar to that found in American Men and Women of Science, Who’s Who in America.
(For the year 1993, only those candidates born on or after January 1, 1958, are eligible for consideration.)

SELECTED BIBLIOGRAPHY
No more than 10 titles.

LETTERS OF SUPPORT
Nominations for the Donath Medal MUST BE SUPPORTED by
attached to this nomination form or may be sent to the Executive Director separately.

SUMMARY OF SCIENTIFIC CONTRIBUTIONS TO GEOLOGY
Not more than 200 words.

Date of birth:

signed letters from five (5) scientists. The letters may be

Campbell Craddock
Robert D. Hatcher, Jr.
Eldridge M. Moores
William A. Thomas
William B. Heroy, Jr.
Dorothy M. Palmer
A. R. (Pete) Palmer

Signature:

Letters of support will be submitted by:

2.

-
<
a
w
=
=
<<
<
O
2l
Q
<
=
<
=
D
-
<
—
O
n
o
P
o
>
90
o
=2

RETURN TO:

Executive Director

The Geological Society of America
P.O. Box 9140

Boulder, CO 80301

(303) 447-2020

DEADLINE: Please return this form to headquarters by February 1, 1993.

——-————————————_—————————————————————————-————————————J
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GSA’s Publications Catalog

Free!

BOOKS ¢ SPECIAL PRODUCTS ¢ MAPS

Warehouse inventory clearance

continues — great bargains

REQUEST YOUR COPY TODAY
GSA Marketing

1-800-472-1988

P.O. Box 9140 e Boulder, CO 80301 e (303) 447-2020 e fax 303-447-1133

Call for Nominations for
1993 Penrose and Day Medals and

Honorary Fellows

Nominations for GSA's Penrose
and Day Medals and for Honorary
Fellowships of the Society are due at
headquarters by February 1, 1993.
Members and Fellows of the Society
are encouraged to participate in this
important process by nominating
candidates for these high honors.

Penrose Medal

The Penrose Medal was established
in 1927 by R.A.F. Penrose, Jr., to be
awarded in recognition of eminent
research in pure geology, for outstand-
ing original contributions or achieve-
ments that mark a major advance in
the science of geology. The award is
made only at the discretion of the

A Classic. . . |

J. PEDLOSKY, Woods Hole Oceanographic
Institute, MA ‘

GEOPHYSICAL FLUID
DYNAMICS |

Second Edition

“...this is an indispensable book for any-
one seriously interested in GFD and we |
are fortunate to have it” — PAGEOPH ‘

“...as a source book for the researcher at
any stage of his career, the second edition
of this masterly work is to be warmly |
welcomed.” — BULLETIN AMER.
METEROLOGICAL SOC. ‘
“Geophysical Fluid Dynamics is an
excellent reference for acousticians con-
cerned with the complex dynamics of
ocean flows." —J. ACOUST. SOC. AM.

The second edition of the widely ac- |
claimed Geophysical Fluid Dynamics

by Joseph Pedlosky offers the reader a
high-level, unified treatment of the theory
of the dynamics of large-scale motions of
the oceans and atmosphere. Revised and
updated, and now in its third printing, it
includes new or expanded discussions of
the fundamentals of geostrophic turbu-
lence, the theory of wave-mean flow
interactions, thermocline theory, and finite
amplitude barocline instability.

1987/710 PP./SOFTCOVER $49.95
ISBN 0-387-96387-1
(SPRINGER STUDY EDITION})

E.G. RHODES, Landmark Graphics Corp.,
Houston, TX and T. MOSLOW, University of
Alberta, Edmonton, Canada

MARINE CLASTIC RESERVOIRS

Examples and Analogues

Marine Clastic Reservoirs provides an
integrated perspective to sandstone reser-
voir description and analysis. It combines
analog-oriented methods from sequence
stratigraphy with rigorous stratigraphic
and sedimentological descriptions of cores
and outcrops to develop a process-based
analysis of sandstone facies. Divided into
three sections, the book describes the
specific use of sequence stratigraphy to
catalog, identify, and predict marine clastic
reservoir facies. It then examines the
importance of rigorous sedimentological
and geomorphic descriptions and concludes
with a review of marine depositional envi-
ronments from deltaic systems to deep-sea
fans to illustrate these improved descriptive
and analytical techniques.

1992/APPROX. 400 PP./274 ILLUS./HARDCOVER
$98.00/1SBN 0-387-977880
(FRONTIERS IN SEDIMENTARY GEOLOGY)

SPRINGER FOR GEOLOGY

0.L. COLOMBO, Goddard Space Flight Center,
Greenbelt {ed.)

FROM MARS TO GREENLAND:
CHARTING GRAVITY WITH
SPACE AND AIRBORNE
INSTRUMENTS

Fields, Tides, Methods, Results

This book offers a comprehensive picture

of today’s use of spacecraft and aircraft for
mapping of the gravity fields of the planets
and the earth. Space methods primarily
reveal the global picture - aircraft are used
for high-resolution local surveys. The

latest methods and results are presented

by an intermational group of authors, many
of today’s leading experts in the subject.
These experts present the reader with the |
state-of-the-art in space and aerial gravity
surveys, including the all-important use of
interferometric Global Positioning System
(GPS) navigation.

1992/APPROX. 342 PP./170 ILLUS./SOFTCOVER
$59.00/ISBN 0-387-97857-7

(INTERNATIONAL ASSOCIATION OF GEODESY
SYMPOSIA, VOLUME 110)

P. HOFMANN-WELLENHOF, H. LICHTENEGGER,
both University of Technology, Austnia and
J. COLLINS, GPS Services Inc., Rockville (eds.)

GLOBAL POSITIONING SYSTEM

Theory and Practice |

This comprehensive book shows how the
Global Positioning System (GPS) works.
The use of GPS for precise measurements, ‘
such as surveying, is treated, as well as
navigation and attitude determination. |
The basic mathematical models for vari-
ous modes of GPS operations and a de-
tailed explanation of the practical use of
GPS are developed. Additionally, the text
shows why and how the kinematic mode
differs from the static mode and exempli-
fies types of projects where different
measurement modes are used. Explana-
tions of proper project planning, execu-
tion, data reduction, and coordinate |
computation are provided for novice |
GPS users.

1992/APPROX. 400 PP./HARDCOVER $59.00 |
ISBN 0-387-82364-6

0

%

Py

Springe; Verlag

NEESWERYSRONREK

G. EINSELE, Universitat Tubingen, Germany

SEDIMENTARY BASINS

Evolution, Facies and Sediment Budget

Both qualitative and quantitative aspects
of basin analysis in the contexts of plate
tectonics and sedimentary geology are
addressed in Sedimentary Basins. Large-
scale processes, facies models, vertical
sequences, lateral facies associations,
and the evolution of various basin types
are stressed, rather than small-scale
sedimentary, biological or petrographical
characteristics. This concise text is
supplemented by many composite,
conceptual illustrations arranged mostly
as flow diagrams to allow the reader a
quick overview of individual processes
in sedimentary basins.

1992/639 PP./270 ILLUS./HARDCOVER $69.00
ISBN 0-387-54743-6

= = — ==

SPRINGERE

i

|
Three Easy Ways to Order:

Call Toll Free 1-800-SPRINGER (NJ call
201-348-4033) or FAX 201-348-4505. Please
mention S744 when ordering by phone.
Write to Springer-Verlag New York, Inc.,
| Attn: H. Miller, Dept. 5744, 175 Fifth
Avenue, New York, NY 10010.
| Visit your local scientific bookstore or urge
your librarian to order for your department.
Payment can be made by check, pur-
chase order, or credit card. Please enclose
J $2.50 for shipping ($1.00 additional books)
& add appropriate sales tax if you reside
I in NY, NJ, MA, VT, CA, or PA. Canadian
residents please add 7% GST.
Remember...your 30-day return
privilege is always guaranteed!
| 10/92 REFERENCE #: S744
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Council. Nominees are selected by the
Council, may or may not be members
of the Society, and may be from any
nation. Penrose’s sole objective in
making the gift was to encourage ori-
ginal work in purely scientific geology.
Scientific achievements should be
considered rather than contribu-
tions in teaching, administration,
or service. Mid-career scientists who
have already made exceptional
contributions should be given full
consideration for the award.

Day Medal

The Day Medal was established in
1948 by Arthur L. Day to be awarded
annually, or less frequently, at the dis-
cretion of the Council, for outstanding
distinction in contributing to geologic
knowledge through the application of
physics and chemistry to the solution
of geologic problems. Day’s intent was
to recognize outstanding achievement
and inspire further effort, rather than
reward a distinguished career. Scien-
tific achievements should be
considered rather than contribu-
tions in teaching, administra-
tion, and service.

Honorary Fellows

Geologists who have distinguished
themselves in geological investigations
or in notable service to the Society
may be elected as Honorary Fellows.
In practice, nearly all candidates have
lived and worked outside of North
America. The most noteworthy excep-
tions were astronauts.

Most Honorary Fellows have been
elected toward the evenings of their
careers, after lifetimes of outstanding
and internationally recognized contri-
butions to the science.

How To Nominate

To ensure thorough consideration
by the respective committees, please
submit for each candidate a brief bio-
graphical sketch, such as used in Amer-
ican Men and Women of Science and
Who's Who in America, a summary of
the candidate’s scientific contributions
to geology that qualify the individual
for the award, and a selected bibliogra-
phy of no more than 20 titles.

A nomination for any one of these
three awards MUST BE SUPPORTED by
signed letters from each of five (5) GSA
Fellows or Members. The letters may
be attached to this form or may be
sent to the Executive Director sepa-
rately. For Honorary Fellow nomina-
tions, please verify degrees received, pub-
lications, positions held, etc. The names
of unsuccessful candidates proposed to
the Council by the respective commit-
tees will remain for consideration by
those committees for three years.

FOR THOSE STILL UNDER CONSIDER-
ATION, IT IS RECOMMENDED THAT
AN UPDATED LETTER OF RENOMINA-
TION BE SENT TO THE EXECUTIVE
DIRECTOR.

The deadline for receipt of nomi-
nations at the office of the Executive
Director is February 1, 1993.

Please use the form at right for
submitting the name of a candidate for
any one of the awards.

Recipients of the awards to date
are listed on p. 226. &
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About the Honorary Fellow Program

Below you will find a form to be
used in nominating candidates for
Honorary Fellowship in the Geological
Society of America. Each year this
honor is bestowed on those individuals
who have lived and worked outside of
North America and have distinguished
themselves in geological investigations
or in notable service to the Society.
Under exceptional circumstances,
North Americans have been named
Honorary Fellows. This amendment to
the bylaws was made in 1969 when the
Apollo II astronauts who first walked

ADDRESS:

Date:

1.

Name of person making the nomination:

Address:

on the moon—Neil Armstrong, Edwin
A. Aldrin, Jr., and Michael Collins—
were elected.

The program was established by
the GSA Council in 1909, and since
then, except during a few war years,
one or more Honorary Fellows have
been elected annually. Most Honorary
Fellows have been elected after many
years of outstanding and internation-
ally recognized contributions to the
science. At present there are 57 living
geologists who have received this
honor.

THE GEOLOGICAL SOCIETY OF AMERICA
Nomination for Penrose Medal, Day Medal, or Honorary Fellowship

The Council of the Society encour-
ages the membership to submit names
of qualified candidates for this honor.
In preparing a nomination, it is imper-
ative that the original research and sci-
entific advances of the candidate be
stressed. All supporting data, especially
degrees received, publications, posi-
tions, etc., should also be verified by
the nominator. Use the form below for
nominating a candidate for Honorary
Fellowship. B

(please circle one)

NAME OF CANDIDATE:

REQUIRED INFORMATION (Please attach)

BIOGRAPHICAL INFORMATION
Suggested sources: American Men and Women of Science

Who's Who in America

Telephone:

GSA Service Record (obtainable from headquarters)

Other

SELECTED BIBLIOGRAPHY
No more than 10 titles.

LETTERS OF SUPPORT

SUMMARY OF SCIENTIFIC CONTRIBUTIONS TO GEOLOGY
Not more than 200 words.

For a complete listing
of past recipients of the
Penrose Medal, Day Medal,
Young Scientist Award
(Donath Medal), and
Honorary Fellowship,
please see p. 226.

bers. The letters may be attached to this form or may be sent to the Executive Director separately. Supporting letters must
discuss the original research and scientific advances of the candidates. Plese also verify all other supporting data.

Letters of support will be submitted by:

Signature:

2.
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RETURN TO:

Executive Director

The Geological Society of America
P.O. Box 9140

Boulder, CO 80301

(303) 447-2020
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Nominations for any one of these three awards MUST BE SUPPORTED by signed letters from five (5) GSA Fellows or Mem- :
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DEADLINE: Please return this form to headquarters by February 1, 1993. |
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Help Direct GSA’s Future

The GSA Committee on Nominations requests your help in compiling
a list of GSA members qualified for service as officers and councilors of the
Society. The committee requests that each nomination be accompanied by
basic data and a description of the qualifications of the individual for the
position recommended (vice-president, treasurer, councilor).

Nominations for 1994 officers and councilors must be received at GSA
headquarters no later than FEBRUARY 15, 1993.

Please send nominations and back-up material to Administrative Depart-
ment, Geological Society of America, P.O. Box 9140, Boulder, CO 80301.

b

GSA Medalists and
Honorary Fellows

Richard A.F. Penrose, Jr., Medalists

1927 Thomas Chrowder Chamberlin
1928 Jakob Johannes Sederholm
1929 No award given

1949
1950
1951
1952
1953
1954
1955
1956
1957

1930 Francois Alfred Antoine Lacroix
1931 William Morris Davis

1932 Edward Oscar Ulrich

1933 Waldemar Lindgren

1934 Charles Schuchert

1935 Reginald Aldworth Daly

1936 Arthur Philemon Coleman
1937 No award given 1959
1960
1961
1962
1963
1964
1965
1966
1967

1938 Andrew Cowper Lawson
1939 William Berryman Scott

1940 Nelson Horatio Darton

1941 Norman Levi Bowen

1942 Charles Kenneth Leith

1943 No award given

1944 Bailey Willis

1945 Felix Andries Vening-Meinesz

Wendell P. Woodring
Morley Evans Wilson
Pentti Eskola

George Gaylord Simpson
Esper S. Larsen, Jr.

Arthur Francis Buddington
Maurice Gignoux

Arthur Holmes

Bruno Sander

1958 James Gilluly

Adolf Knopf

Walter Herman Bucher
Philip Henry Kuenen
Alfred Sherwood Romer
William Walden Rubey
Donnel Foster Hewett
Philip Burke King
Harry H. Hess

Herbert Harold Read

1968 ]. Tuzo Wilson

1946 T. Wayland Vaughan
1947 Arthur Louis Day 1969
1948 Hans Cloos 1970

Francis Birch
Ralph Alger Bagnold

Arthur L. Day Medalists

1948 George W. Morey 1963
1949 William Maurice Ewing
1950 Francis Birch

1951 Martin J. Buerger

1952 Sterling Hendricks
1953 John F. Schairer

1954 Marion King Hubbert
1955 Earl Ingerson

1956 Alfred O. C. Nier

1965
1966
1967
1968
1969
1970
1971

1957 Hugo Benioff 1972
1958 John Verhoogen 1973
1959 Sir Edward C. Bullard 1974
1960 Konrad B. Krauskopf 1975
1961 Willard F. Libby 1976
1962 Hatten Schuyler Yoder 1977

Keith Edward Bullen

1964 James Burleigh Thompson, Jr.

Walter H. Munk
Robert M. Garrels
O. Frank Tuttle
Frederick J. Vine
Harold C. Urey
Gerald ]. Wasserburg
Hans P. Eugster
Frank Press
David T. Griggs
A. E. Ringwood
Allan Cox

Hans Ramberg
Akiho Miyashiro

1971 Marshall Kay

1972 Wilmot H. Bradley
1973 M. King Hubbert
1974 William Maurice Ewing
1975 Francis J. Pettijohn
1976 Preston Cloud

1977 Robert P. Sharp

1978 Robert M. Garrels
1979 J Harlen Bretz

1980 Hollis D. Hedberg
1981 John Rodgers

1982 Aaron C. Waters
1983 G. Arthur Cooper
1984 Donald E. White
1985 Rudolf Trumpy

1986 Laurence L. Sloss
1987 Marland P. Billings
1988 Robert S. Dietz

1989 Warren Bell Hamilton
1990 Norman D. Newell
1991 William R. Dickinson
1992 john Frederick Dewey

1978 Samuel Epstein

1979 Walter M. Elsasser
1980 Henry G. Thode
1981 Donald L. Turcotte
1982 Eugene M. Shoemaker
1983 Harmon Craig

1984 Wallace S. Broecker
1985 Freeman Gilbert
1986 E-an Zen

1987 Don L. Anderson
1988 Claude J. Allegre
1989 Dan McKenzie

1990 William S. Fyfe

1991 lan Carmichael
1992 Susan Werner Kieffer

Young Scientist Award (Donath Medalists)

1989 Mark Cloos
1990 Leigh Handy Royden

1991

Honorary Fellows

Brian Philip Wernicke

Neil Armstrong David Headley Green Jean Piveteau

Jean A. Aubouin Dorothy Hill Isabella Premoli-Silva
Krzysztof Ludwik Birkenmajer ~ Kenneth J. Hsii Desmond A. Pretorius
Roland Brinkmann Jiqing Huang B. P. Radhakrishna

S. Warren Carey Valdar Jaanusson

Maria Bianca Cita Emilie Jager
Michael Collins Thsan Ketin
William Compston Teiichi Kobayashi
Douglas Saxon Coombs Hans Laubscher

Gabriel Dengo Henno Martin
Kingsley C. Dunham
Stanislaw Dzulynski German K. Miiller
Hans Fuchtbauer
William S. Fyfe

Augusto Gansser

Leo Y. Picard
Wallace S. Pitcher

Michael W. McElhinny

Mervyn Silas Paterson

Hans Ramberg

John G. Ramsay

Alfred Rittmann
Alexander B. Ronov
Rupert W. R. Rutland
Rushdi Said

Hitoshi Sakai

Mircea Sandulescu
Harrison Hagan Schmitt
Eugen Seibold

See page 223 and 225 for 1993 nomination forms.

1992 John Peter Grotzinger

Ahti J. Simonen

Boris Sergeevich Sokolov
Richard L. Stanton

John Sutton

Rashid A. Khan Tahirkheli
Bernard P. Tissot

Livio Trevisan

Rudolf Trimpy
Guangzhi Tu

Harry B. Whittington
Alwyn Williams

Yang Zun-yi

Quido Zaruba

ESSENTIAL GEOLOGY FROM CAMBRIDGE

Weather Cycles
Real or Imaginary?

William James Burroughs
1992 192 pp.
38178-9 Hardcover $39.95

An Agenda of Science
for Environment and
Development into the
21st Century

Edited by J. C. I. Dooge,
Gordon Goodman,

J. W. M. La Riviere,

Julia Marton-Lefevre,

and Timothy O’Riordan
1992 339 pp

43174-3 Hardcover $85.00
43761X  Paper $34.95

Planet Earth
Cosmology, Geology,
and the Evolution of Life
and the Environment

Cesare Emiliani

1992 744 pp.

40123-2 Hardcover $100.00
40949-7 Paper $34.95

Microbial Control
of Pollution

Edited by J. C. Fry,

G. M. Gadd, R. A.
Herbert,

C. W. Jones and

I. A. Watson-Craik
1992 355 pp.
42078-4 Hardcover $110.00

Atmospheric
Boundary Layer

J. R. Garratt

Cambridge Atmospberic and
Space Science Series 4

1992 334 pp.

38052-9 Hardcover $79.95

Exploration of the
Solar System by
Infrared Remote
Sensing

R. A. Hanel, B. J. Conrath,

and R. E. Samuelson
Cambridge Planetary Science
Series 7

1992 474 pp.

32699-0 Hardcover $125.00

The Solar-Terrestrial
Environment

An Introduction to
Geospace—the Science

of the Terrestrial Upper
Atmosphere, lonosphere,
and Magnetosphere

J. K. Hargreaves
Cambridge Atmospberic and
Space Science Series 5

1992 434 pp.

32748-2 Hardcover $79.95

Climate Change 1992
Edited by

John T. Houghton
1992 212 pp.
438292 Paper $19.95

Available in bookstores or from

CAMBRIDGE

UNIVERSITY PRESS

The Ecology of
Recently-Deglaciated
Terrain

A Geoecological Approach to
Glacier Forelands

John A. Matthews

Cambridge Studies in Ecology
1992 403 pp.
36109-5 Hardcover $120.00

Confronting Climate
Change: Risks,
Implications and
Responses

Edited by

Irving M. Mintzer
1992 396 pp.

420911 Hardcover $80.00
42109-8 Paper $34.95

Classification,
Evolution, and the
Nature of Biology

Alec L. Panchen
1992 413 pp.

30582-9 Hardcover $80.00
31578-6 Paper $34.95

An Introduction to
Mineral Sciences

Andrew Putnis

1992 450 pp.

41922-0 Hardcover about $100.00
42947-1 Paper about $44.95

Now in paperback...
Dinosaur Systematics
Approaches and Perspectives
Edited by

Kenneth Carpenter

and Philip J. Currie
334 pp. 43810-1
Paper $29.95

. The BIRPS Atlas

Deep Seismic Reflection
Profiles around the British Isles
Edited by

Simon L. Klemperer

and Richard Hobbs
1992 128 pp.
41828-3 Hardcover $150.00

Fossil Horses
Systematics, Paleobiology,
and Evolution of the
Family Equidae

Bruce J. MacFadden

1992 300 pp.
34041-1 Hardcover $59.95

Understanding

the Earth

Edited by Geoff Brown,
Chris Hawkesworth, and

Chris Wilson

1992 450 pp.

37020-5 Hardcover $135.00
42740-1 Paper $44.95

Teleconnections
Linking Worldwide
Climate Anomalies
M. Glantz, R. Katz, and

N. Nicholls
1991 545 pp.
364752 Hardcover $59.95

40 W. 20th St., NY, NY 10011-4211
Call toll-free 800-872-7423
MasterCard/VISA accepted.

Prices subject to change.
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Preliminary Announcement and Call for Papers

i

SOUTHEASTERN SECTION, GSA
42nd Annual Meeting

Tallahassee, Florida
April 1-2, 1993

The Southeastern Section of the Geological Society of America will meet in the
Florida State Conference Center next to the campus of Florida State Univer-
sity in Tallahassee. The meeting will be hosted by the Department of Geology,
Florida State University, in cooperation with the Florida Geological Survey.

CALL FOR PAPERS

Papers are invited for oral presen-
tations, poster sessions, symposia, and
theme sessions. Papers dealing with all
aspects of the southeastern region of
the United States and the Caribbean
are especially encouraged, although
papers of general geological interest
are welcome. All oral technical ses-
sions, symposia, and theme sessions
will allow 15 minutes for presentation
and 5 minutes for discussion of each
paper. Poster sessions will be set up for
4 hours; authors will be present to dis-
cuss the papers for a minimum of 2
hours. Conveners of symposia and
theme sessions, together with the pro-
gram committee, are responsible for
determining the format of their ses-
sions. Abstracts not accepted for sym-
posia or theme sessions will be consid-
ered for regular technical sessions.

ABSTRACTS

Abstracts must be submitted cam-
era-ready on official 1993 GSA abstract
forms according to instructions on the
forms. Forms are available from Ab-
stracts Coordinator, Geological Society
of America, P.O. Box 9140, Boulder,
CO 80301, (303) 447-8850.

ABSTRACTS MUST BE RECEIVED
BY DECEMBER 7, 1992

An original and five copies of
all volunteered and invited abstracts
should be sent to David Furbish,
Department of Geology, B-160, Flor-
ida State University, Tallahassee,
FL 32306-3026, (904) 644-5892.
Authors who think their paper might
be suitable for inclusion in a sympo-
sium or theme session should send an
extra copy of the abstract to the appro-
priate convener. Likewise, an extra
copy of an invited abstract should be
sent to the appropriate symposium
convener. Abstracts will be reviewed for
substantive content, format, and origi-
nality. Only one volunteered paper
may be presented by each individual,
although an individual may present
additional papers invited for symposia,
and may also be a co-author of papers
presented by others.

SYMPOSIA

The following symposia have been
organized. Those interested in partici-
pating are encouraged to contact indi-
vidual symposium conveners for more
information.

1. Episodic Sea-Level Change
During the Quaternary: Evidence
from the Southeastern U.S.
Joseph E. Donoghue, Department of
Geology, B-160, Florida State Univer-
sity, Tallahassee, FL 32306-3026,
(904) 644-5860; Richard A. Davis,
Department of Geology, University
of South Florida, Tampa, FL 33620,
(813) 974-2236.

2. George DeVore Symposium on
Geochemistry. Roy Odom, Depart-

ment of Geology, B-160, Florida State
University, Tallahassee, FL 32306-3026,
(904) 644-3788.

3. Public Policy Issues in the
Geological Sciences. Walter Schmidt,
Florida Geological Survey, Gunter
Building, 903 W. Tennessee St., Talla-
hassee, FL 32304-7700, (904) 488-4191.
4. Character and Origin of Pre-
Cretaceous Rocks Beneath the
Southeast Coastal Plain. Jon
Arthur, Florida Geological Survey,
Gunter Building, 903 W. Tennessee

St., Tallahassee, FL 32304-7700,

(904) 488-9380; Paul Mueller, Depart-
ment of Geology, 1112 Turlington Hall,
University of Florida, Gainesville,

FL 32611-2036, (904) 392-6595.

S. Ground-Water Hydraulics and
Transport in Complex Hydrogeo-
logic Settings of the Southeast.
John Vecchioli, U.S. Geological Survey,
227 N. Bronough St., Suite 3015, Talla-
hassee, FL 32301, (904) 681-7620; Mor-
ris Maslia, ATSDR, 1600 Clifton Road,
Bldg. 31, MS-E32, Atlanta, GA 30333,
(404) 639-0674.

6. 10th Coastal Sedimentology
Symposium: Beach Ridges. William
Tanner, Department of Geology, B-160,
Florida State University, Tallahassee,

FL 32306-3026, (904) 644-3208.

7. Southeastern Mineral Deposits
and Resources. P. Geoffrey Feiss,
Department of Geology, CB 3315,
Mitchell Hall, University of North
Carolina, Chapel Hill, NC 27599-3315,
(919) 966-4516; C. Michael Lesher,
Department of Geology, University of
Alabama, Tuscaloosa, AL 35487-0338,
(205) 348-5095.

8. Evolution of the Florida
Platform. Douglas L. Smith, Depart-
ment of Geology, 1112 Turlington
Hall, University of Florida, Gainesville,
FL 32611-2036, (904) 392-6766;

Paul A. Mueller, Department of Geol-
ogy, 1112 Turlington Hall, University
of Florida, Gainesville, FL 32611-2036,
(904) 392-6595.

9. Extensional Tectonics in the
Southern Appalachians. Mark Stel-
tenpohl, Department of Geology, 210
Petrie Hall, Auburn University, Auburn,
AL 36849-5305, (205) 844-4282; Har-
mon Maher, Department of Geology,
University of Nebraska at Omaha,
Omaha, NE 68182, (402) 554-2662.

10. Design of Well Networks in
Ground-Water Supply Studies

of the Southeast. Richard Spruill,
Department of Geology, University of
North Carolina at Greenville, Green-
ville, NC 27858, (919) 757-6016.

11. Neoproterozoic to Middle Pale-
ozoic Clastic Sedimentation and
Stratigraphy in the Southern
Appalachian Orogen. Loren A.
Raymond, Department of Geology,
Appalachian State University, Boone,
NC 28608, (704) 262-3049; Fred Webb,
Jr., Department of Geology, Appala-
chian State University, Boone,

NC 28608, (704) 262-3049.

12. Geologic Mapping and Public
Needs. Steven Schamel, Earth Sciences
& Resources Institute, University of
South Carolina, Columbia, SC 29208,
(803) 777-6484; Donald C. Haney, Ken-
tucky Geological Survey, University of
Kentucky, Lexington, KY 40506-0059,
(606) 257-3758.

13. Tempo and Mode of Evolution
in the Fossil Record. Anthony
Arnold, Department of Geology,

B-160, Florida State University, Talla-
hassee, FL 32306-3026, (904) 644-4228;
Michael L. McKinney, Department of
Geological Sciences, University of Ten-
nessee, Knoxville, TN 37996-1410,
(615) 974-6359.

Special Symposium

A special symposium, The Geology
of the Southeastern U.S.: An Overview,
will be convened. This symposium is
designed to appeal to laypersons and
earth science educators at the middle-
and high-school levels, as well as spe-
cialists in geology. We seek broad-
based, dynamic talks that provide
overviews of all aspects of the geologi-
cal sciences. For information, contact
James Cowart, Department of Geology,
B-160, Florida State University, Talla-
hassee, FL 32306-3026, (904) 644-5784.

THEME SESSIONS

Theme sessions are similar to sym-
posia in their focus on specific topics,
but each is an open forum where all
papers are volunteered (whereas sym-
posia include invited papers). Individ-
uals interested in convening a theme
session should contact David Furbish,
Department of Geology, B-160, Florida
State University, Tallahassee,

FL 32306-3026, (904) 644-5892.

1. Hydrogeology of the Southeast.
Dick Johnston, 4311 9th St., East
Beach, Saint Simons Island, GA 31522,
(912) 638-6224.

2. Geologic Considerations in
Delineating and Remediating
Contaminants in Ground Water.
Charles W. Welby, Department of
Marine, Earth and Atmospheric Sci-
ences, Box 8208, North Carolina State
University, Raleigh, NC 27695-8208,
(919) 515-7158.

3. Biostratigraphy and Geochro-
nology of Florida: An Integrated
Approach. Lynn Wingard, U.S. Geo-
logical Survey, MS 970, Branch of Pale-
ontology and Stratigraphy, Reston, VA
22092, (703) 648-5352.

POSTER SESSIONS

Four half-days of poster sessions
will be convened. Please indicate your
preference for a poster session on the
GSA abstract form if you wish to pre-
sent a paper in this effective format.

Special Poster Session

Council on Undergraduate Re-
search Special Poster Session of Under-
graduate Research. Undergraduate stu-
dents are encouraged to submit papers
regarding their senior thesis or similar
independent-study projects. Abstracts
should be submitted on official 1993
GSA forms. For information, contact:
William A. Ranson, Department of
Geology, Furman University, Green-
ville, SC 29613, (803) 294-3364.

FIELD TRIPS

Premeeting and postmeeting field
trips are planned. For details, contact
the field trip leader indicated by an
asterisk (*) or William Parker, Chair,
Field Trip Committee, Department of
Geology, B-160, Florida State Univer-
sity, Tallahassee, FL 32306-3026, (904)
644-1568, parker@geomag.gly.fsu.edu.

Premeeting

1. K-T Boundary in Alabama. Two
days. Ernest Mancini* and Berry Tew,
Alabama Geologic Survey, 420 Hack-
berry Lane, Tuscaloosa, AL 35486,
(205) 349-2852.

2. Florida Phosphate Deposits.
Two days. Tom Scott*, Florida Geologic
Survey, 903 W. Tennessee St., Tallahas-
see, FL 32304-7700, (904) 488-9380.

Postmeeting

1. Late Eocene and Early Oligo-
cene Carbonate Facies and Pale-
oenvironments of the Eastern
Gulf Coastal Plain. Jon Bryan*,
Antarctic Research Facility, B-160,
Florida State University, Tallahassee,
FL 32306-3026, (904) 644-2407.

2. Quaternary Sedimentation
along the Northeastern Gulf
Coast. One day. William Tanner*,
Department of Geology, B-160,
Florida State University, Tallahassee,
FL 32306-3026, (904) 644-3208.

3. Modern Fluvial Processes in a
Sand-Bedded Meandering Stream:
Flow Structure, Sediment Trans-
port, Bed Forms, and Bend
Migration. One day. David Furbish*,
Stephen Thorne and Valerie Croup,
Department of Geology, B-160,
Florida State University, Tallahassee,
FL 32306-3026, (904) 644-5892.

4. Karst Features of Northern
Florida. One day. Frank Rupert*,
Florida Geologic Survey, 903 W. Ten-
nessee St., Tallahassee, FL 32304-7700,
(904) 488-9380.

5. Coastal Geology of the Florida
Panhandle—An Introduction for
Undergraduates and Science
Teachers. One day. William Parker*,
Department of Geology, B-160,
Florida State University, Tallahassee,
FL 32306-3026, (904) 644-1568.

6. Hydrogeology of the Western
Santa Fe River Basin. One day.
Katherine Kelly Ellins*, Department
of Geology, 1112 Turlington Hall,
University of Florida, Gainesville,

FL 32611-2231 (904) 392-6219.

7. Pliocene-Pleistocene Sediments
of South Florida. Two days. Edward
Petuch*, Department of Geology,
Florida Atlantic University, Boca Raton,
FL 33431-3310, (407) 367-3727.

SHORT COURSES
Premeeting

1. Kriging Techniques and Appli-
cations. One day (March 31). William
Parker, Department of Geology, B-160,
Florida State University, Tallahassee,

FL 32306-3026, (904) 644-1568.

2. Technical Aspects of Environ-
mental Site Assessments and In-
dustrial Compliance Audits. One
day (March 31). Thomas Missimer,
Missimer and Associates, Inc., Route 8,
Box 625-D, 428 Pine Island Road, Cape
Coral, FL 33991, (813) 574-1919.

3. Workshop on Antarctic Glacial-
Marine and Biogenic Sedimenta-
tion. Two days (March 30-31). John
Anderson (Rice University), Amy Lev-
enter (Ohio State University), Scott Ish-
man (U.S. Geological Survey). Contact
Jonathan R. Bryan, Curatorial Director,
Antarctic Marine Geology Research
Facility, Department of Geology, B-160,
Florida State University, Tallahassee,

FL 32306-3026, (904) 644-2407.

PROJECTION EQUIPMENT

All slides must be 2" x 2" and fit
a standard 35 mm carousel tray. Please
bring your own loaded carousel trays.

Southeastern Meeting
continued on p. 228
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Two 35 mm slide projectors and screens
will be available for each oral technical
session.

EXHIBITS

Exhibit booths for business, educa-
tional, and governmental institutions
will be available at the Florida State
Conference Center. The exhibit area
will be open all day Thursday and Fri-
day. For further information and space
reservation, contact Sherwood Wise,
Department of Geology, B-160,

Florida State University, Tallahassee,
FL 32306-3026, (904) 644-6265.

SOCIAL EVENT

A welcoming reception will be
held on the evening of Wednesday,
March 31, at a location to be disclosed
in the final announcement.

TRAVEL TO TALLAHASSEE

Tallahassee is next to Interstate
10 in the eastern corner of the Florida
Panhandle, an hour from Gulif Coast
resort beaches and 6 hours from Atlan-
ta. Meeting hotels are 2 miles south of
the interstate and 4 blocks from the
Florida State Conference Center. The
Tallahassee regional airport south of
the city is serviced by Delta, US Air,
American Eagle, ASA, and Conair.
Ground transportation to the down-
town area is available. Amtrak service
to Tallahassee is scheduled to be
restored by spring 1993.

STUDENT ASSISTANCE

A limited amount of support for
travel expenses of students presenting
papers at the meeting is available from
the Southeastern Section. For informa-
tion, contact: Michael J. Neilson,
Department of Geology, University of
Alabama, Birmingham, AL 35294,
(205) 934-5102.

SPECIAL PROGRAM FOR
UNDERGRADUATES AND
SCIENCE EDUCATION
TEACHERS

A special program is being orga-
nized for undergraduate students and
science education teachers, and will in-
clude an undergraduate research poster
session (see poster sessions), and a post-
meeting coastal field trip (see field trip
list).

REGISTRATION

Free registration will be offered
with early registration to precollege
earth science teachers. A reduced regis-
tration fee is available to students. One-
day registration is available for those
unable to attend the full meeting. Field
trip and short course attendees must
register for the meeting.

HOUSING

A large block of rooms has been
reserved for meeting participants in

hotels in the downtown area a few
blocks from the Florida State Confer-
ence Center. For conference planning
purposes, it is important that you re-
serve your room well in advance of the
meeting.

ADDITIONAL
INFORMATION

More detailed information con-
cerning fees and registration, hotel
accommodations, field trips, and other
activities will appear in the January
1993 issue of GSA Today and as part of
the GSA Southeastern Section Abstracts
with Programs for 1993. Symposia,
theme sessions, and field trips listed
in this announcement are tentative;
additional suggestions are appreciated.
Inquiries or suggestions should be
directed to: James Tull, Meeting
Chair, Department of Geology, B-160,
Florida State University, Tallahassee,
FL 32306-3026, (904) 644-1448. m

Preliminary Announcement and Call for Papers

CORDILLERAN AND
ROCKY MOUNTAIN SECTIONS, GSA

Joint Meeting

Reno, Nevada
May 19-21, 1993

T he Cordilleran and Rocky Mountain Sections of the Geological Society of
America will have a joint meeting, together with the Pacific Coast and Rocky
Mountain Sections of the Paleontological Society of America, at the Reno Hilton
in Reno. The meeting is being hosted by the Department of Geological Sciences,
University of Nevada, Reno, and the Department of Geosciences, Boise State

University.

ENVIRONMENT

The meeting will be held at the
Reno Hilton (formerly Bally’s Grand
Hotel) on Second Street in Reno. The
meeting site is centrally located with
easy access to numerous restaurants, a
variety of lodging options, and various
casinos and resorts. Reno is located in
the Truckee Meadows, a fertile Basin-
and-Range valley situated between
the Carson Range, a spur off the Sierra
Nevada, on the west and the Virginia
Range to the east. The weather in mid-
May should be warm and springlike,
with average daily temperatures in the
upper 70s and overnight lows in the
40s. The area receives an average of
about one inch of rain during the
month of May. Travel to Reno is easy;
Interstate 80 passes east-west through
Reno and Sparks, just north of the
Reno Hilton, and U.S. 395 runs north-
south, immediately adjacent to the
hotel. The Reno-Cannon International
Airport is serviced by America West,
American, Delta, Northwest, Reno Air,
Southwest, United, and USAir airlines.

CALL FOR PAPERS

Papers are invited for presenta-
tion in oral technical sessions, sym-
posia, theme sessions, and poster ses-
sions. Papers dealing with all aspects
of the Cordilleran and Rocky Mountain
regions of North America, as well as
those of general geologic interest, will
be considered for presentation and dis-
cussion. Technical sessions will allow

12 minutes for presentation and 3 min-
utes for discussion. Symposia may
allow equivalent or longer times for
presentation at the option of the con-
veners and symposium coordinators.

FIELD TRIPS

Both premeeting and postmeet-
ing field trips are planned. For details,
contact the respective field trip leaders.
General questions should be addressed
to Jim Trexler or Mary Lahren, Field
Trip Coordinators, Department of Geo-
logical Sciences, University of Nevada,
Reno, NV 89557, (702) 784-1504, and
(702) 784-6610, fax 702-784-1766,
or Claude Spinosa, Department of
Geosciences, Boise State University,
Boise, ID 83725, (208) 385-1581, fax
208-385-4061. Preregistration forms
will be available in the Final Announce-
ment in the February 1993 issue of
GSA Today.

Premeeting

1. Cenozoic Tectonics and Basin
Evolution in the Northern East
Humboldt Wood Hills Metamor-
phic Complex, Northeastern
Nevada. May 16-18. Arthur W. Snoke
and Karl Mueller, Department of Geol-
ogy, University of Wyoming, Laramie,
WY 82071, (307) 766-5457.

2. Volcanic-Plutonic Magma
Systems in the Colorado River
Extensional Corridor. May 15-18.
Rodney V. Metcalf and Eugene 1. Smith,
Department of Geosciences, University

of Nevada, Las Vegas, NV 89154,

(702) 739-3262, fax 702-597-4064;
and James Mills.

3. Tectonics of the Central Nevada
Thrust Belt. May 15-18. John M.
Bartley, Department of Geology and
Geophysics, University of Utah, Salt
Lake City, UT 84112, (801) 581-7937,
fax 801-581-7065, Wanda Taylor, Jim
Schmidt, and Joan Fryxell.

4. Exposed Cross Sections of Tilted
Paleozoic and Mesozoic Volcano-
Plutonic Systems in the Northern
Sierra Terrane: Implications

for Arc Evolution. May 16-18.
Richard E. Hanson, Department of
Geology, Texas Christian University,
Fort Worth, TX 76129, (817) 921-7270;
Gary H. Girty, David S. Harwood,
Richard A. Schweickert, and Jeff
Templeton.

5. Jurassic to Cretaceous Trans-
pressional Deformation of the
Mesozoic Marine Province of

the Northwestern Great Basin.
May 16-18. John S. Oldow and Joseph
Satterfield, Department of Geology
and Geophysics, Rice University,
Houston, TX 77251, (713) 285-4067,
fax 713-285-5214; and Norman J.
Silberling.

6. Three-Dimensional Aspects of
the Neogene Strain Field, Nevada-
Utah-Arizona Tricorner Area.
May 16-18. R. E. Anderson, U.S.
Geological Survey, Branch of Geologic
Risk Assessment, MS 966, Denver
Federal Center, Denver, CO 80225,
(303) 236-1584; and R. G. Bochannon.
7. The Ordovician Vinina and
Valmy Formations of the Roberts
Mountains Allochthon and Co-
eval Strata of the Autochthon.
May 15-18. Stanley C. Finney,
Department of Geological Sciences,
California State University, Long
Beach, CA 90840, (310) 494-8637,
(310) 498-4809; and Raul Madrid.

Day and Half-Day Trips
During Meeting

a. Geology of the Reno Area for
High School Teachers. May 21.
Patricia Cashman, Department of Geo-
logical Sciences, University of Nevada,
Reno, NV 89557, (702) 784-6924,

fax 702-784-1766; Tom Lugaski, and
Becky Purkey.

b. Virginia City History, Mining,
and Geology. May 19. Don Hudson,
Reno, NV, (702) 358-4903.

c. Lake Tahoe Geology. May 20.
Joseph C. Lintz, Department of Geo-
logical Sciences, University of Nevada,
Reno, NV 89557, (702) 784-6994,

fax 702-784-1766.

d. Magma Mingling and Fractur-
ing at Donner Pass, Northern
Sierra Nevada. May 20. Richard
Schultz and M. J. Hibbard, Department
of Geological Sciences, University of Ne-
vada, Reno, NV 89557, (702) 784-4318
or 784-6970, fax 702-784-1766.

Postmeeting

8. Oligocene-Miocene Caldera
Complexes, Associated Ash-Flow
Sheets, and Tectonics in the

'Southeastern Great Basin.

May 22-24. Myron Best and Eric
Christiansen, Department of Geology,
Brigham Young University, Provo,

UT 84602, (801) 378-3918; Alan Deino,
Sherman Gromme, Lyle Phillips, Pete
Rowley, Bob Scott, and Anne Harding.
9. Phamnerozoic Tectonics of the
Eastern Sierra Nevada—Saddlebag
Lake and Ritter Range Pendants.
May 22-24. Richard A. Schweickert and
Mary M. Lahren, Department of Geo-
logical Sciences, University of Nevada,
Reno, NV 89557, (702) 784-6901 or
784-6610, fax 702-784-1766.

10. Neogene Tectonism from the
Southwestern Nevada Volcanic
Field to the White Mountains,
California. May 22-23. Edwin H.
McKee, U.S. Geological Survey, Branch
of Western Mineral Resources, 345 Mid-
dlefield Road, Menlo Park, CA 94025,
(415) 329-5477, fax 415-329-5490;
Donald C. Noble, Marith Reheis, and
Steven 1. Weiss.

11. Lower Mesozoic Tectono-
sequences from the Southwestern
Colorado Plateau to the Eastern
Mojave Desert and Inyo Moun-
tains: Implications for the Devel-
opment of the Late Paleozoic and
Early Mesozoic Cratonal Margin.
May 22-24. John Marzolf, Department
of Geology, Southern Illinois University,
Carbondale, IL 62901, (618) 453-3351,
fax 618-453-7393; George C. Dunne,
Paul Stone, and Zeke Snow.

12. Neotectonics of the Walker
Lane: Pyramid Lake to Tonopah.
May 22-23. James C. Yount, U.S.
Geological Survey, Mackay School

Cordilleran-Rocky Mountain
Meeting continued on p. 229
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of Mines, University of Nevada,

Reno, NV 89557, (702) 784-5565,

fax 702-784-5079; John Bell, Craig
DePolo, and Alan Ramelli.

13. Tertiary Structural Develop-
ment of the Central Walker Lane.
May 22-23. John H. Dilles, Department
of Geology, Oregon State University,
Corvallis, OR 97331, (503) 737-1245,
fax 503-737-1200; Richard F. Hardy-
man, and Steve Craig (tentative).

14. Papoose Flat Pluton, Emplace-
ment and Effects. May 22-24,

R. D. Law, Department of Geological
Sciences, Virginia Polytechnic Insti-
tute, Blacksburg, VA 24061-0420,

(703) 231-6521, fax 703-231-3386;

Art Sylvester, and Clem Nelson.

15. Cenozoic Extension, Panamint
Range to Nopah Range, Death
Valley, California. May 22-24.

Brian P. Wernicke, Division of Geolog-
ical and Planetary Science, California
Institute of Technology, Pasadena,

CA 91125, (818) 356-6123.

SYMPOSIA

The following symposia will in-
clude both invited papers and selected
volunteered papers. Prospective authors
are encouraged to contact the respec-
tive conveners. General questions
should be addressed to Don Noble,
Symposium Coordinator, Department
of Geological Sciences, University of
Nevada, Reno, Nevada, 89557,

(702) 784-6928, fax 702-784-1766.

1. Stratigraphic Paleobiology:
Analyzing Significant Biotic
Trends in the Phanerozoic.

Mary Droser, Department of Earth
Sciences, University of California,
Riverside, CA 92521, (714) 787-3797,
fax 714-787-4324; and Claude Spinosa.
2. Basin and Range Seismic
Hazard. James Brune, Seismology
Laboratory, Mackay School of Mines,
University of Nevada, Reno, NV 89557,
(702) 784-49735, fax 702-784-1766;
and John Anderson.

3. Influence of Magmatic and
Tectonic Processes on the Forma-
tion of Hydrothermal Mineral
Deposits (sponsored jointly by

the Geological Society of Nevada).
Donald C. Noble, Department of Geo-
logical Sciences, University of Nevada,
Reno, NV 89557, (702) 784-6928,

fax 702-784-1766; and Eric Seedorff.
4. Tectonic Evolution of Northern
California—Cape Mendocino to
the Basin and Range. David S.
Harwood, U.S. Geological Survey,

345 Middlefield Road, MS 975, Menlo
Park, CA 94025, (415) 329-4932,

fax 415-329-4936.

5. Reconstruction of pre-Cenozoic
Sedimentary Basins, Western
Colorado Plateau Across the
Great Basin. John E. Marzolf,
Department of Geology, Southern Illi-
nois University, Carbondale, IL 62901,
(618) 453-3351, fax 618-453-7393.

6. Cenozoic Magmatism in the
Colorado River Extensional
Corridor and Adjacent Areas.
Rodney V. Metcalf, Department of
Geosciences, University of Nevada,

Las Vegas, NV 89154, (702) 739-3262,
fax 702-597-4064; Eugene 1. Smith,
and James Mills.

7. Mesozoic Evolution of Nevada
and Environs. John M. Bartley,
Department of Geology and Geo-
physics, University of Utah, Salt

Lake City, UT 84112, (801) 581-7937,
fax 801-581-7065.

8. Neogene Tectonism from the
Southwestern Nevada Volcanic
Field to the White Mountains,
California. Edwin H. McKee, U.S.

Geological Survey, Branch of Western
Mineral Resources, 345 Middlefigld
Road, Menlo Park, CA 94025,

(415) 329-5477, fax 415-329-5490;
Donald C. Noble, Marith Reheis, and
Steven I. Weiss.

9. Origin and Timing of Cenozoic
Normal and Strike-Slip Faulting
in the Walker Lane and Adjacent
Areas, Western Nevada. John H.
Dilles, Department of Geology, Oregon
State University, Corvallis, OR 97331,
(503) 737-1245, fax 503-737-1200;
David A. John, and John S. Oldow.

10. Cenozoic Crustal Extension
North of Snake River Plain.

David R. Lageson, Department of Earth
Sciences, Montana State University,
Bozeman, MT 59717, (406) 994-3331,
fax 406-994-6923; and David Rodgers.
11. Latest Pleistocene and
Holocene Surface Faulting, Basin
and Range Province. Craig DePolo,
Nevada Bureau of Mines and Geology,
University of Nevada, Reno, NV 89557,
(702) 784-6691; and Alan Ramelli.

12. Magmatic Constraints on Ba-
sin and Range Evolution. Allen F.
Glazner, Department of Geology,
CB#3315, University of North Carolina,
Chapel Hill, NC 27599, (919) 962-0689,
fax 919-966-4519; Drew S. Coleman,
and William P. Leeman.

13. Stratigraphy of the Roberts
Mountains Allochthon. Stanley C.
Finney, Department of Geological Sci-
ences, California State University, Long
Beach, CA 90840, (310) 494-8637, fax
310-498-4809.

14. Reconstructing the Structural
History of Basin and Range
Extension Using Sedimentology
and Stratigraphy. Kathi Beratan,
Department of Geology and Planetary
Science, University of Pittsburgh, Pitts-
burgh, PA 15620, (412) 624-1408,

fax 412-624-3914; and James Schmitt.
15. Constraints on Relative
Motion between Mesozoic
Batholiths and Cratonic North
America in Cenozoic Time. Brian P.
Wernicke, Division of Geological and
Planetary Science, California Institute
of Technology, Pasadena, CA 91125,
(818) 356-6123.

16. The Neogene of West-Central
Nevada. James R. Firby, Department
of Geological Sciences, University

of Nevada, Reno, NV 89557,

(702) 784-6696, fax 702-784-1766;

and Howard E. Schorn.

17. Geology Division of the Coun-
cil on Undergraduate Research
Poster Session for Undergraduate
Research. To showcase undergraduate
student research on any subject. Indi-
cate CUR on abstract form.

ABSTRACTS

Abstracts are limited to about 250
words and must be submitted camera-
ready on official 1993 GSA abstract
forms, available from the Abstracts
Coordinator, Geological Society of
America, P.O. Box 9140, Boulder, CO
80301, (303) 447-8850.

ABSTRACTS DEADLINE:
JANUARY 26, 1993

An original and five copies are
required for each abstract. Authors of
symposium papers should send their
abstracts directly to the appropriate
convener (see lists above). Other
abstracts should be sent directly to
R. A. Schweickert, Department of
Geological Sciences, Mackay School
of Mines, University of Nevada, Reno,
Nevada, 89557-0138, (702) 784-6901,
fax 702-784-1766.

Abstracts will be reviewed for infor-
mation content and format, appropri-
ate geographic coverage (Cordilleran
and Rocky Mountain regions), and

originality. Only one volunteered paper
may be presented by each individual,
although a person may also co-author
papers presented by others and may
present additional papers invited for
symposia.

PROJECTION EQUIPMENT

All slides must be 2" x 2" and fit
standard 35 mm carousel trays. Two
projectors and two screens will be
available for all oral sessions. Overhead
projectors will 1ot be available. Please
bring loaded carousel trays, if possible.

POSTER SESSIONS

Poster sessions will be located adja-
cent to the exhibit area. If you wish to
take advantage of this highly effective
means of communication, please indi-
cate your preference for a poster session
on the GSA abstract form.

EXHIBITS

Exhibits will be located in the
Goldwyn Ballroom. The cost of exhibits
will be $300 for commercial exhibitors
and $150 for educational and nonprofit
institutions. For further information
and space reservations, please contact
Richard Schultz, Exhibits Coordinator,
Department of Geological Sciences,
University of Nevada, Reno, NV 89557,
(702) 784-4318, fax 702-784-1766.

STUDENT SUPPORT

The GSA Cordilleran and Rocky
Mountain Sections have funds avail-
able for grants to support GSA Student
Associates of the respective sections
who are presenting papers at the meet-
ing. Students are strongly encouraged
to apply for these grants, and we anti-
cipate that most students who qualify
will be funded to some degree. Cordil-
leran Section Student Associates should
send applications to Cordilleran
Section Secretary Bruce A. Blackerby,
Department of Geology, California
State University, Fresno, CA 93740,
(209) 278-2955 (direct) or 278-3086
(department). Rocky Mountain Section
Student Associates should send applica-
tions to Rocky Mountain Section Secre-
tary Kenneth E. Kolm, Department of
Geology and Geological Engineering,
Colorado School of Mines, Golden,

CO 80401, (303) 273-3800. Applica-
tions should include certification that
the student is presenting a paper and is
a GSA Student Associate of the Cordil-
leran Section or the Rocky Mountain
Section. All letters must be received by
March 15, 1993.

SPECIAL EVENTS

After-hours events will include a
no-host welcoming party for all regis-
trants on Wednesday evening, May 19,
in the Exhibits Area of the Goldwyn
Ballroom. The annual luncheon for the
Pacific Coast Section of the Paleonto-
logical Society of America will be held
Thursday at noon.

GUEST PROGRAM

A dinner cruise on Lake Tahoe
on the M.S. Dixie, a historical tour of
Virginia City, and a scenic tour of Lake
Tahoe, with lunch, will be offered if
there is sufficient interest.

ACCOMMODATIONS

A block of rooms at the Reno
Hilton, site of the meeting, has been
reserved for attendees. A special re-
duced rate of $75 has been arranged.
A variety of less expensive housing
options is also available within one
mile of the meeting site. Specific infor-
mation and reservation forms will be

provided in the February 1993 issue
of GSA Today.

DETAILED INFORMATION

Information concerning registra-
tion, accommodations, and activities
will appear in the February 1993 issue
of GSA Today and as part of the Cor-
dilleran-Rocky Mountain Section
Abstracts with Programs for 1993. Pre-
liminary questions and suggestions
should be addressed to the meeting
co-chairmen: Richard A. Schweickert,
Department of Geological Sciences,
University of Nevada, Reno, NV 89557,
(702) 784-6901, fax 702-784-1766; or
Walter S. Snyder, Department of
Geosciences, Boise State University,
Boise, ID 83725, (208) 385-3645,
fax 208-385-4061. W

CORRECTION

The abstract deadline for the
Northeastern Section
Meeting,

March 22-24, 1993 in
Burlington, Vermont, is

November 24, 1992,

\
Short-Course Series

Geographic Information
Systems (GIS) in
. Ground-Water Modeling

November 2-6, 1992

Instructors:
Drs. K. Turner and K. Kolm
(Colorado School of Mines)

This course will enable participants
to experience the entire process of
developing the conceptual and
numerical models for an existing
hydrogeological system using a
Geographical Information System
in combination with the three-di-
mensional flow model MODFLOW.

For more information
contact the IGWMC.

IQYWC

Institute for Ground-Water
Research and Education
Colorado School of Mines
Golden, Colorado 80401-1887
Phone: (303) 273-3103

FAX: (303) 273-3278

ing center

international ground water model

.
-
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Cincinnati, Ohio
Cincinnati Convention Center
October 26-29

General co-chairmen: Raphael Unrug and J. Barry Maynard
See August GSA Today for housing, registration, and transportation information.
See September GSA Today for technical program information.

For general information: GSA Meetings Department, P.O. Box 9140, Boulder, CO
80301; (303) 447-2020.

H 1993

GSA Annual Meeting C‘
Boston, Massachusetts

Hynes Convention Center

October 25-28 B

Chairman: James W. Skehan, S. J., Boston College

For information call the GSA Meetings Department, (303) 447-2020.
Call for Field Trip Proposals: Please contact the Field Trip Chairmen listed below.

John T. Cheney

Dept. of Geology
Ambherst College
Ambherst, MA 01002
(413) 542-2233 (Dept.)

J. Christopher Hepburn

Dept. of Geology and Geophysics
Boston College

Chestnut Hill, MA 02193

(617) 552-3640 (Dept.)

Call for Short Course Proposals

Have you thought about giving a short course? The GSA Committee
on Short Courses invites those interested in proposing a GSA sponsored
or cosponsored short course to contact GSA headquarters for proposal
guidelines.

Short courses may be conducted in conjunction with all GSA annual
or section meetings, but we are particularly interested in identifying short
courses to be offered during the 1993 Annual Meeting in Boston or the
1994 Annual Meeting in Seattle.

Proposals for the Boston meeting must be received by December 1,
1992, Selection of courses will be made by February 1, 1993, leaving eight
months for preparing course manuals and making arrangements.

For proposal guidelines or information contact: Edna A. Collis, Short
Course Coordinator, GSA headquarters, 1-800-472-1988,

B FUTURE

Boston ..........iiiiiiiiiienn October 25-28 ..., 1993
Seattle .......... ... October 24-27 ... ..o 1994
NewOrleans .................. November 6-9 .................c... 1995
Denver ......covevinrnenneanns October 28-31 ...........civvnn.. 1996

For general information on technical program participation (1993 or beyond)
contact: Sue Beggs, Meetings Manager, GSA headquarters.

l GSA SECTION MEETINGS

South-Central Section, Texas Christian University, Fort Worth, Texas,
March 15-16, 1993. John A. Breyer, Department of Geology, Room 207, Sid
Richardson Building, Corner of Bowie and Cockrell, Texas Christian University,
Ft. Worth, TX 76129-0001, (817) 921-7270. Abstract Deadline: November 20, 1992

Northeastern Section, Sheraton Inn Conference Center, Burlington,
Vermont, March 22-24, 1993. Barry L. Doolan or Rolfe S. Stanley, Department
of Geology, Perkins Geology Hall, University of Vermont, Burlington,

VT 05405-0122, (802) 656-0247. Abstract Deadline: November 24, 1992

North-Central Section, University of Missouri, Rolla, Missouri, March
29-30, 1993. Richard D. Hagni, Department of Geology & Geophysics, Univer-
sity of Missouri- Rolla, Rolla, MO 65401-0249, (314) 341-4616. Abstract Deadline:
December 2, 1992

Southeastern Section, Florida State Conference Center, Tallahassee,
Florida, April 1-2, 1993. James F. Tull, Department of Geology, Florida State
University, Tallahassee, FL 32306-3029, (904) 644-5892. Abstract Deadline: Decem-
ber 7, 1992

Cordilleran and Rocky Mountain Sections, Reno Hilton (formerly
Bally’s Hotel), Reno, Nevada, May 19-21, 1993. Richard A. Schweickert,
Department of Geological Sciences, Mackay School of Mines, University of
Nevada-Reno, Reno, NV 89557-0138, (702) 784-6050; or Walter S. Snyder, Depart-
ment of Geosciences, Boise State University, Boise, ID 83725, (208) 385-3645, fax
208-385-4061. Abstract Deadline: January 26, 1993

GSA Penrose Conferences

October 1992

Fluid-Volcano Interactions, Octo-
ber 4-9, 1992, Warm Springs, Oregon.
Information: Steve Ingebritsen, U.S.
Geological Survey, MS 439, 345 Middle-
field Road, Menlo Park, CA 94025,
(415) 329-4422, fax 415-329-4463;
Bruce Christenson, Geothermal Research
Centre, Private Bag 2000, Taupo, New
Zealand; Craig Forster, Dept. of Geology
and Geophysics, University of Utah,

719 W.C. Browning Building, Salt

Lake City, UT 84112; Grant Heiken, Los
Alamos National Laboratory, MS-D462,
Los Alamos, NM 87545; Craig Manning,
Dept. of Earth and Space Sciences, Uni-
versity of California, 405 Hilgard Avenue,
Los Angeles, CA 90024.

Late Precambrian Tectonics and
the Dawn of the Phanerozoic, Octo-
ber 18-23, 1992, Death Valley, Califor-
nia. Information: lan W.D. Dalziel, Insti-
tute for Geophysics, University of Texas,
Austin, TX 78759-8345, (512) 471-6156,
fax 512-471-8844; Andrew H. Knoll, The
Botanical Museum, Harvard University,
Cambridge, MA 02138, (617) 495-9306
(on sabbatical in Cambridge, UK);
Eldridge M. Moores, Dept. of Geology,
University of California, Davis, CA
95616, (916) 752-0352 or 752-0350,
fax 916-752-0951.

February 1993

B Continental Tectonics and Mag-
matism of the Jurassic North Ameri-
can Cordillera, February 27-March 4,
1993, Havasu City, Arizona. Information:
Dave Miller, (415) 329-4923, and Dick
Tosdal, (415) 329-5423, U.S. Geological
Survey, 345 Middlefield Road, Menlo
Park, CA 94025; or Bob Anderson,

(604) 666-2693, Geological Survey

of Canada, 100 West Pender Street,
Vancouver, BC V6B 1R8, Canada.

1992 Meetings

October

Pennsylvania Geologists 57th
Annual Field Conference, Geology

of the Upper Allegheny River Region in
Warren County, Northwestern Pennsyl-
vania, October 1-3, 1992, Warren, Penn-
sylvania. Information: Field Conference of
PA Geologists, P.O. Box 1124, Harrisburg,
PA 17108-1124, (717) 787-2379.

Association of Engineering Geolo-
gists Annual Meeting, October 2-9,
1992, Long Beach, California. Infor-
mation: John W. Byer, 444 “A” East
Broadway, Glendale, CA 91205,

(818) 549-9959, fax 818-242-2442.

#@ Risk Assessment/Management
Issues in the Environmental
Planning of Mines Conference,
October 5-7, 1992, St. Louis, Missouri.
Information: Meetings Department, SME,
P.O. Box 625002, Littleton, CO 80162,
(303) 973-9550, fax 303-979-3461.

H National Association of Black
Geologists and Geophysicists 11th
Annual Conference, October 8-10,
1992, New Orleans, Louisiana. Informa-
tion: Patricia M. Hall, 1992 Conference
Chairperson, P.O. Box 50879, New
Orleans, LA 70150-0879.

SEPM Midcontinent Section Annual
Meeting, Paleosols, Paleoweathering
Surfaces and Sequence Boundaries,
October 9-11, 1992, Knoxville, Ten-
nessee. Information: Steven G. Driese,
Dept. of Geological Sciences, University

of Tennessee, Knoxville, TN 37996-1410,
(615) 974-2366, fax 615-974-2368.

B Northwest Petroleum Association
Annual Symposium, New Exploration
Concepts & Opportunities for the Pacific
Northwest, October 11-13, 1992,
Lincoln City, Oregon. Information: Robert
Deacon, Wright/Deacon Associates,

19 N.W. 5th Ave., Suite 208, Portland,
OR 97205, (503) 227-5102.

Energy, Environment and Techno-
logical Innovation 2nd International
Congress, October 12-16, 1992, Rome,
Italy. Information: Secretaria CPA:
Comisién de Promocién Académica,
Facultad de Ingenieria, Universidad
Central de Venezuela, Edif. Decanato,
Caracas 1050, Venezuela, phone
58-2-6627538/7612, fax 58-2-6627327.

Seismological Society of America
Eastern Section Annual Meeting,
October 14-16, 1992, Richmond,
Virginia. Information: John Filson or
Henry Spall, U.S. Geological Survey,
904 National Center, Reston, VA 22092,
(703) 648-6078.

American Institute of Hydrology
Conference, Interdisciplinary
Approaches in Hydrology and Hydro-
geology, October 17-22, 1992, Portland,
Oregon. Information: AlH, 3416 Univer-
sity Ave. S.E., Minneapolis, MN
55414-3328, (612) 379-1030.

B Disaster Management 3rd Na-
tional Conference, October 20-23,
1992, Hamilton, Ontario, Canada.
Information: NCDM ‘92, Regional
Municipality of Hamilton-Wentworth,
119 King St. West, P.O. Box 2911,
Hamilton, Ontario L8N 3V9, Canada,
(416) 546-3911, fax 416-546-2340

' Gulf Coast Association of Geological

Societies and Gulf Coast Section of
SEPM Joint Annual Convention,
October 21-23, 1992, |ackson, Missis-
sippi. Information: Cragin Knox, GCAGS
Convention 1992, P.O. Box 2474, Jack-
son, Mississippi 39225-2474.

Geological Society of America
Annual Meeting, October 26-29,
1992, Cincinnati, Ohio. Information:
GSA, Meetings Dept., P.O. Box 9140,
Boulder, CO 80301, (303) 447-2020,
fax 303-447-1133.

Geological Association of New
Jersey 9th Annual Meeting and
Field Trip, October 30-31, 1992,
New Brunswick, New Jersey. Informa-
tion: Howard Parish, Jersey City State
College, 2039 Kennedy Blvd., Jersey
City, Nj 07305, (201) 200-3164,

fax 201-200-2298.

November

28th Annual Conference and Sym-
posia: Managing Water Resources
During Global Change, November 1-
5, 1992, Reno, Nevada. Information: Ray-
mond Herrmann, NPS, WR-CPSU, WRD,
Colorado State University, Ft. Collins, CO
80523, (303) 491-7825.

Clay Minerals Society and Soil
Science Society of America Joint
Meeting, November 1-6, 1992,
Minneapolis, Minnesota. information:
Jerry Bigham, Dept. of Agronomy, Ohio
State University, Columbus, OH 43210,
(614) 292-2001.

14th New Zealand Geothermal
Workshop, November 4-6, 1992,
Auckland, New Zealand. Information:
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14th New Zealand Geothermal Work-
shop, University of Auckland, Private
Bag 92019, Auckland, New Zealand,
fax 64-9-373-7419.

B Geology and Ground Water of
the Savannah River Site Vicinity,
South Carolina and Georgia,
November 13-15, 1992, Augusta, Geor-
gia. Information: Wallace Fallaw, Depart-
ment of Geology, Furman University,
Greenville, SC 29613, (803) 294-3361,
fax 803-294-3001; Van Price, Westing-
house Savannah River Company, Building
735-A, Aiken, SC 29808, (803) 725-2035,
fax 803-725-3272.

N International Gas Research
Conference, November 16-19, 1992,
Orlando, Florida. Information: 1992
International Gas Research Conference,
c/o Gas Research Institute, 8600 West
Bryn Mawr Ave., Chicago, IL 60631,
(312) 399-8300, Telex 253812 or
503802, fax 312-399-8170.

Eastern Oil Shale Symposium,
November 18-20, 1992, Lexington,
Kentucky. Information: Geaunita H.
Caylor, Coordinator, University of
Kentucky/OISTL, 643 Maxwelton
Court, Lexington, KY 40506-0350,
(606) 257-2820, fax 606-258-1049.

Geological Society of New Zealand
and New Zealand Geophysical
Society Joint Annual Conference,
November 23-27, 1992, Christchurch,
New Zealand. Information: David Shelley,
Dept. of Geology, University of Canter-
bury, Christchurch 1, New Zealand,
phone 64-3-667-001, fax 64-3-642-769.

December

B Industrial-Minerals Development
in Oklahoma Workshop, December
1-2, 1992, Norman, Oklahoma. Informa-
tion: Kenneth S. Johnson, Oklahoma Geo-
logical Survey, University of Oklahoma,
100 East Boyd, Rm. N-131, Norman,

0K 73019, (405) 325-3031.

IGCP Project 274 Annual Meeting,
Coastal Evolution in the Quaternary,
December 7-15, 1992, Wellington,
New Zealand. Information: Alan Hull,
DSIR Geology & Geophysics, P.O. Box
30-368, Lower Hutt, New Zealand,
+64(4) 569-9059, fax +64(4) 566-6168,
E-mail: srinagh@lhn.geo.dsir.govt.NZ.

1993 Meetings

January

M Results of Drilling in Western
Pacific Active Margins and Marginal
Basins, January 18-21, 1993, Monterey,
California. Information: Brian Taylor,
University of Hawaii, 2525 Correa Rd.,
Honolulu, HI 96822, (808) 956-6649,

fax 808-956-2538, E-mail: taylor@-
elepaio.soest.hawaii.edu.

B Quantifying Sedimentary Geo-
chemical Processes, January 26-27,
1993, London, England. Information:
Christine A. Johnson, Scientific Meetings
Secretary, 6 Carlton House Terrace, Lon-
don SW1Y 5AG, phone 071-839 5561,
fax 071-930-2170, telex 917876.

February

Geologic Remote Sensing, 9th
Thematic Conference, Exploration,
Environment, and Engineering, Febru-
ary 8-11, 1993, Pasadena, California.
Information: ERIM/Thematic Conferences,
Nancy J. Wallman, P.O. Box 134001, Ann
Arbor, M1 48113-4001, (313) 994-1200,
ext. 3234, fax 313-994-5123.

8 Earthquake Engineering Research
Institute 45th Annual Meeting,
February 11-13, 1993, Seattle, Wash-
ington. Information: EERI, 499 14th St.,
Suite 320, Oakland, CA 94612-1902,
(510) 451-0905, fax 510-451-5411.

N Society for Mining, Metallurgy,
and Exploration 1993 Annual
Meeting, February 15-18, 1993, Reno,
Nevada. Information: Meetings Depart-
ment, SME, P.O. Box 625002, Littleton,
CO 80162, (303) 973-3461.

March

GSA South-Central Section Meeting,
March 15-16, 1993, Fort Worth, Texas.
Information: John Breyer, Dept. of
Geology, Texas Christian University,

Fort Worth, TX 76129, (817) 921-7270.

B Michigan Geological Survey
Division Symposium, Michigan:

Its Geology and Geologic Resources,
March 18-19, 1993, East Lansing,
Michigan. Information: Carol L. Skillings,
Dept. of Natural Resources, Geological
Survey Division, Box 30028, Lansing,

MI 48909-7258, (517) 334-6976.

GSA Northeastern Section Meeting,
March 22-24, 1993, Burlington, Ver-
mont. Information: Barry L. Doolan or
Rolfe S. Stanley, Department of Geology,
University of Vermont, Burlington, VT
05405-0122, (802) 656-0247.

Fluvial-Dominated Deltaic Reser-
voirs in the Southern Midcontinent,
March 23-24, 1993, Norman, Oklahoma.
Information: Kenneth S. Johnson, Okla-
homa Geological Survey, University of
Oklahoma, 100 East Boyd, Rm. N-131,
Norman, OK 73019, (405) 325-3031.

GSA North-Central Section Meeting,
March 29-30, 1993, Rolla, Missouri. Infor-
mation: Richard Hagni, Dept. of Geology
and Geophysics, University of Missouri,
Rolla, MO 65401, (314) 341-4616.

April

GSA Southeastern Section Meeting,
Aprit 1-2, 1993, Tallahassee, Florida.
Information: James Tull, Dept. of Geol-
ogy, Florida State University, Tallahassee,
FL 32306, (904) 644-1448.

B Computer Simulated Mineral
Exploration 22nd Workshop,

April 1-30, 1993, Fontainebleau, France.
Information: L. Zanone, Ecole des Mines
de Paris, CGGM-IGM, 35, rue Saint-
Honoré, 77305 Fontainebleau Cédex,
France, phone (33 1) 64 69 49 30,

telex 694 736 F, fax (33 1) 64 69 47 01.

Remote Sensing and Global Environ-
mental Change 25th international
Symposium, April 4-8, 1993, Graz, Aus-
tria. Information: Dorothy M. Humphrey,
ERIM, P.O. Box 134001, Ann Arbor, Mi
48113-4001, (313) 994-1200, ext. 2290,
fax 313-994-5123.

& Mantle Composition, Structure,
and Processes Workshop , April 4-8,
1993, Soda Springs, California. Informa-
tion: Jane E. Nielson, U.S. Geological Sur-
vey, MS 975, 345 Middlefield Rd., Menlo
Park, CA 94025, (415) 329-4948, fax
415-329-4936; or B. Carter Hearn, Jr.,
U.S. Geological Survey, 959 National
Center, Reston, VA 22092,

(703) 648-6768, fax 703-648-6789.

B Mechanisms of Deformation
and Failure in Rocks and Ceramics,
April 12-16, 1993, San Francisco,
California. Information: Joanne Fredrich,
TerraTek, Inc., University Research Park,

420 Wakara Way, Salt Lake City,

UT 84108, (801) 584-2487,

fax 801-584-2432. (Abstract deadline:
November 15, 1992.)

Integrated Methods in Exploration
and Discovery, April 17-20, 1993,
Denver, Colorado. Information: SEG
Conference ‘93, P.O. Box 571, Golden,
CO 80402.

Canadian Quaternary Association,
April 17-21, 1993, Victoria, British
Columbia, Canada. Information: Environ-
mental Geology Section, BC Geological
Survey Branch, 553 Superior Street, Victo-
ria, British Columbia, V8V 1X4, Canada,
(604) 387-6249, fax 604-356-8153.

H Operationalization of Remote
Sensing International Symposium,
April 19-23, 1993, Enschede, The
Netherlands. Information: J. L. van
Genderen, ITC, P.O. Box 6, 7500 AA
Enschede, The Netherlands, phone
31-53-874 254, fax 31-53-874 436,
telex 44525 itc nl.

Geoscience Education and Training
International Conference, April 21-
25, 1993, Southampton, England. Infor-
mation: Dorrik A.V. Stow or Esther John-
son, Dept. of Geology, University of
Southampton, Southampton, SO9 5NH,
England, phone 0703-593049, fax
0703-593052, telex: 47662 SOTONU G.

May

B GEOTECHNICA 1993, International
Trade Fair and Congress for Geo-
sciences and Technology, May 5-8,
1993, Cologne, Germany. Information:
KéInMesse, Messe- und Ausstellungs-
Ges.m.b.H. KdIn, Messeplatz 1,

Postfach 21 07 60, W-5000 KéIn 21,
Germany, phone (0)2 21/821-0,

fax (0)2 21/821-25 74, telex
8 873 426 mua d.

B USA/CIS Second joint Conference
on Environmental Hydrology and
Hydrogeology, Industrial and Agricul-
tural Impacts on the Hydrologic Environ-
ment, May 15-21, 1993, Arlington,
Virginia. Information: American Institute
of Hydrology, 3416 University Ave. S.E.,
Minneapolis, MN 55414-3328, (612)
379-1030, fax 612-379-0169.

GSA Cordilleran-Rocky Mountain
Section Meeting, May 19-21, 1993,
Reno, Nevada. information: Richard A.
Schweickert, Department of Geological
Sciences, University of Nevada, Reno, NV
89557-0138, (702) 784-6050; or Walter
Snyder, Department of Geosciences,
Boise State University, Boise, ID 83725,
(208) 385-3645, fax 208-385-4061

International Basin Tectonics and
Hyrdrocarbon Accumulation Confer-
ence, May 25-June 15, 1993, Nanjing,
People’s Republic of China. Information:
David Howell, U.S. Geological Survey,
345 Middlefield Road, MS 902, Menlo
Park, CA 94025, (415) 354-5430,

fax 415-354-3224.

INQUA Commiission on Formation
and Properties of Glaclal Deposits
Field Conference and GIS Workshop,
Work Groups on Glacial Tectonics and
Mapping Glacial Deposits, mid-May,
1993, Regina, Saskatchewan, Canada.
Information: D. ). Sauchyn, Dept. of
Geography, University of Regina, Regina,
Saskatchewan, $4S 0A2 Canada,

(306) 585-4030, fax 306-585-4815;

or ). S. Aber, Earth Science, Emporia
State University, Emporia, KS 66801,

Meetings continued on p. 235

four themes of the meeting:

Hills.

The
Malvern International Conference on

Geological and Landscape Conservation

sponsored by the
Joint Nature Conservation Committee of the United Kingdom

Great Malvern UK, 17-24 July, 1993

The Malvern Conference, the first of its kind, will
centre upon the need to conserve the geological and geo-
morphological riches of the Earth. Lectures, discussion and
poster sessions, exhibitions and a choice of field trips in
England and Wales will be carefully designed to reflect the

sustainable development

landscape conservation

local community initiatives

site conservation and public awareness

A central objective is that conference will agree the
basis for an international convention to conserve the
world’s most outstanding sites and landscapes.

The conference aims to gather geologists and geomor-
phologists, conservationists, land managers, developers and
representatives of the voluntary sector from all over the
world. They will meet in an informal atmosphere set in the
scenic and geologically-significant landscape of the Malvern

For further information please contact
Margaret Phillips, The Company, St. John’s Innovation Centre
Cowley Road, Cambridge, CB4 4WS, UK.
Tel: +44 (0) 223-421124, fax: +44 (0) 223-421158.
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FORUM

Bruce F. Molnia

Forum is a regular feature of GSA Today in which many sides of an issue or question of
interest to the geological community are explored. Each Forum presentation consists
of an informative, neutral introduction to the month'’s topic followed by two or more
opposing views concerning the Forum topic. Selection of future Forum topics and par-
ticipants is the responsibility of the Forum Editor. Suggestions for future Forum topics
are welcome and should be sent to: Bruce F. Molnia, Forum Editor, U.S. Geological
Survey, 917 National Center, Reston, VA 22092, (703) 648-4120, fax 703-648-4227.

ISSUE: Geoscience Literature:
Preserving the Geologic Record

Several years ago, when the film
“Slow Fires: On the Preservation of the
Human Record” aired on public televi-
sion, public awareness of the problem
of brittle and decaying books and
journals in our libraries was greatly
increased. (“Slow Fires” will be shown
in the Science Theatre during the 1992
GSA Annual Meeting in Cincinnati.)
The literature of the earth sciences is
not immune from disintegration. In
fact, due to the nature of the format
of the materials and the ways in which
they must be used, publications that
hold the record of geological research
are at particular risk. In this FORUM
provided by the Geoscience Informa-
tion Society (GIS), light is shed on the
problem and some possible solutions.
At the 1992 GSA Annual Meeting, GIS
will sponsor a symposium entitled
“Preserving Earth Science Imagery.”

In addition, the GIS Exhibit Committee
will sponsor a special exhibit displaying
the results of a project that derives a
digital database from microfilm of a
major history publication.

PERSPECTIVE 1: Introduc-
tion and Background
Connie Wick, Harvard College Library,
Cambridge, Massachusetts

The record of research and inquiry
in the earth sciences is preserved or
archived in several ways. For instance,
as sophisticated systems for gathering
large amounts of geoscience data are
developed, such as those from Earth-
observing systems, it is vital to develop
ways in which to archive the data. It is
essential that these archival electronic
media be usable for future generations
of scientists. Another way preservation
affects the geosciences is the increasing
need to preserve areas of classical out-
crop which have been decimated by
too many geologists’ hammers.

Those who work with the paper
collections of the geological research
record are aware of the analogies
for the world of print. For while the
printed journal, the map, and the book
have served the researcher well until

Paper of the postindustrial world,
on which most of this research record
is printed, carries within it the seeds of
its own destruction. Acid is attacking
the structure of the paper by breaking
the bonds of the cellulose fibers. Earlier
papers, those used in publications prior
to the 1850s, do not have the same
problems. Those researchers who utilize
these older materials can attest that the
papers, though worn, are generally
pliable and strong.

With later volumes, starting with
the mid- to late 19th century geological
surveys and continuing on through
much of the foreign survey-published
literature of today, the emergence of
wood pulp as the cheaper alternative
to cotton or linen-based paper is the
source of the problem. Although ini-
tially strong, the compounds in the
pulp-based paper, notably lignin and
acidic alum-rosin sizing, react over
time to discolor and decompose the
paper.

Use of geoscience collections indi-
cates that many parts of the older liter-
ature retain their usefulness and are
widely cited. Though some analysis
and interpretation may have become
invalidated by subsequent research,
older works often continue to serve as
a source of geologic information. One
such example is the extent to which
older theses and dissertations in the
earth sciences continue to be cited in
newer works. In no other scientific dis-
cipline does the major indexing source,
even in its electronic form, cover the
literature back to the year 1785! Such
is the coverage from the American Geo-
logical Institute’s GEOREF databases for
North American geology.

For years librarians in the geo-
sciences have been forced to preside
over the decay of library collections.
Though our attention has been brought
inexorably to the “slow fires” that burn,
there has been a paucity of viable alter-
natives to remedy the situation. For
some time black-and-white microfilm
has been the archival alternative for
storing published information in a form

Paper of the postindustrial world, on which most of this
research record is printed, carries within it the seeds of its

own destruction.

now, it is also true that these media are
fragile and may not serve much longer.

Anyone who has opened a journal
and unfolded a map only to have it
tear apart has seen the problem first-
hand. But, quite reasonably, the re-
searcher has other things to think of
at the moment than that torn paper,
which is symptomatic of the virtual
mass destruction of the written record
of geologic research.

that is highly stable. However, while
microfilm is a useful storage tool for
long, unillustrated text blocks, it is un-
satisfactory for the earth sciences. Few
publications in geology and related
fields have been reissued in microfor-
mat. The primary reason is that the
abundance of oversize color illustra-
tions, most notably the geologic maps,
do not lend themselves to preservation
by this means. In the meantime, much
of the literature housed in the collec-

— GSA GEOVENTURES

The 1992 GeoVentures offered a variety of field-based programs—something
for everyone. Participant ages ranged from 23 to 70. Geologists and their friends
provided an interesting mix of backgrounds.

Grand Canyon (GeoTrip) April 25-May 3, 1992
Leaders: Frederick Bachhuber, Stanley Beus, Ivo Lucchitta, Richard Young

The popular Grand Canyon trip was accompanied
by a field crew from the NOVA television series
produced by WGBH Boston. The one-hour program on
the geology of the Canyon airs on Tuesday, October 27,
at 8:00 p.m. EST—during the Cincinnati Annual
Meeting. Check your local program listing.

Geology of the Southwestern San Juan
Mountains (GeoHostel) June 27-July 2, 1992
Leaders: Gregory Holden, Kenneth Kolm

“It is difficult for me to describe how much I enjoyed the Durango GeoHostel:
‘Sensory overload’ was a term several of us used. We had a wonderful group, and

excellent leaders.”

—Kathryn Gauthier (our youngest participant, age 23), Burlington, New Jersey

“When we first read about the GeoHostel in Durango, [we] were a bit appre-
hensive, given our age (70) and physical condition. Would the altitude be a prob-
lem? None of our fears were realized. The GeoHostel was outstanding because it
had a plan that could be adapted to a variety of people and circumstances, and it
was managed by leaders whose talents were more than equal to the task.”

—Paul and Katherine Crosby, St. George, Utah

Galapagos Islands (GeoTrip) July 5-15, 1992

Leader: William Wise

“This was one of the most wonderful trips I have ever been on. The combina-
tion of excellent accommodations ... and the many hikes among fascinating
plants and animals ... was pretty close to my idea of paradise.”

—Cynthia Buchwald, Northfield, Minnesota

tions of geoscience libraries continues
on its way to becoming unusable.

In other scholarly fields, the micro-
film alternative has proved a successful,
if less than convenient, alternative to
the decay of acidic materials. For in-
stance, the National Endowment for
the Humanities, through its brittle
books program, has funded the micro-
filming of the almost one-half million
volumes in various humanities
disciplines.

Eventually, nearly three million
volumes will be preserved through
these efforts. Although the project
has been a boon to researchers in the
humanities, the fact is that there are
more than 120 million brittle or endan-
gered volumes in research libraries in
the United States, and not all of them
can be saved.

How then can we ensure that vital
research publications in the earth sci-
ences are saved in a manner that is
archival, yet readily accessible to re-
searchers of the future? Librarians who
oversee collections and the users of
those collections must have a dialogue
on these issues, and together set priori-
ties for what can be saved and how best
to save it. The good news is that there
may be some new technologies and
capabilities that can effectively meet
the needs of the geoscience literature;
although black-and-white microfilm
will be viable only for that very small
segment of the literature without color
and oversize materials, there is now

archival-quality color microfilm that
can preserve materials for many years.

However, this alone does not
ensure efficient access for the geoscien-
tists of the future. One possible method
is to preserve this film in a central
repository, and to deliver it, “just in
time,” in digital or scanned form, per-
haps as paper output. Such resource
sharing may help to solve the problem
of immense cost and the fact that no
geoscience library can afford to pre-
serve all the literature within its own
collection. One possible model is that
earth sciences libraries could contribute
to such a “virtual library” according to
the particular strengths of their current
and retrospective literature collections.

Even so, it is unlikely that all pub-
lished earth science materials will ever
be captured on color film or digitized.
Some general materials, including stan-
dard and classical texts and treatises,
will continue to be of considerable
interest and heavily used in many dif-
ferent collections. A technology is now
under development which can effec-
tively arrest the degradation of acidic
paper and add an alkaline buffer to
guard against further disintegration.
While not an answer for books or maps
that are already brittle, this technology,
known as mass deacidification, may
prove to be of great use in preserving
that segment of the geoscience litera-
ture which is simply best suited to use
in its original form. In addition to

Forum continued on p. 233
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Geology and Natural History of Eastern
California (GeoHostel) July 25-30, 1992
Leaders: Bruce Blackerby, Gary Ernst, Steven Lipshie,

Clemens Nelson

“We went on more field trips than the schedule indicated, because we
had a very cohesive professional group. We spent all our free time on field
trips—which was good for this group with these leaders.”

—Carel Otte, La Cariada, California

“By far the best trip/seminar that I have had.”
—Reginald Muskett, College Park, Maryland

1993 GeoVentures—Plans in Progress

—Programs in place to date—

Santa Fe, New Mexico GeoHostel, June 5-11

Durango GeoHostel at Molas Pass. Photo by Sue Beggs.

Leader: Don Wolberg, New Mexico Bureau of Mines
Estimated Member Cost: $430

Yellowstone/Beartooth, Wyoming GeoHostel, July 17-23
Leaders: Greg Holden, Ken Kolm, Colorado School of Mines
Estimated Member Cost: $430

Iceland GeoTrip, August 1-15
Leaders: Haraldur Sigurdsson, University of Rhode Island
Haukur Johannesson, Iceland Geological Survey
Estimated Member Land Cost: $2650

More programs will be announced in November and December.

Forum continued from p. 232

monographs, older maps that are not
yet brittle may be ideally suited to this
treatment. It appears that the cost of
this process, in terms of time and
money, may be equivalent to that
which libraries currently spend on

the routine binding of materials.

Most of the work lies ahead, but
it is clear that preservation of the pub-
lished record of geological research will
require more than one approach. It is
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the determination of the mix of the
various approaches that we face in the
upcoming years. The support of earth
science researchers is vital in these
matters. We must aggressively seek
solutions and the financial means to
implement them. The need to salvage
deteriorating library materials com-
petes with many other needs perceived
as more urgent and visible. But those
who depend on library materials in the
course of research must be aware that
along with the decision to obtain a

/
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John M., 1903, Report of the State Paleontologist 1902, New York State Museum Bulletin, v. 69,
p. 851-1311.) Photo courtesy of the Commission on Preservation and Access. Originally pub-
lished in “Preserving the lllustrated Text,” Report of the Joint Task Force on Text and Image,

April 1992.

costly journal subscription comes the
responsibility to maintain and provide
access to it. If we do not do this, then
at some point in the not-so-distant
future, the researcher opening a vol-
ume and unfolding a geologic map
may well be the last person who uses
that map.

The next time you encounter the
problem, instead of trying to retape, re-
fold, or ignore it, bring it to the atten-
tion of the administrator in charge of
the collection. Find out what is being
done about the problem that this
symptom represents. Find out how you
can help, for your concern is vital to
preservation of the geologic record in
written form.

PERSPECTIVE 2:
Preservation Strategies
Susan Klimley, Lamont-Doherty
Geological Observatory Library,
Palisades, New York

It would be hard for any educated
person to be unaware in the past few
years of the rising concern over the
deterioration of library books. Most
geologists, working in a discipline
where the older literature continues to
be useful, have had personal experience
with books and journals that were seri-
ously in need of repair. Some geologists
have brought these materials to the
attention of their librarians. But except
for an admonishment not to make the
problem worse by taping the pages

back together, those librarians probably
had little to offer in the way of remedy.

In fact, the geology literature is a
problematic area for preservation. The
unique characteristics of the geologic
literature are so common in geology
that it is easy to forget how unusual
they are. Color and oversized illustra-
tions, mainly maps, are found in many
geological publications. These two
traits are characteristic of maps in gen-
eral; but maps used by other disciplines
tend to be sheet maps, stored in sepa-
rate map collections, flat and unfolded.
In geology, sheet map collections have
been important, but the maps have
also been seen as an important auxil-
iary to text. Maps have often been
folded up and put into the backs of
journals and books. This problem has
made it impossible to care for the liter-
ature using the techniques that have
been successful in just about every
other area of knowledge. As a result,
our geology libraries are in an ad-
vanced state of deterioration, with
librarians sitting on the sidelines wait-
ing for an acceptable way of saving at
least part of the literature.

The color and oversize images so
common in the geological literature
have not been successfully captured by
the black and white microfilming tech-
niques standard in preservation efforts.
Geology librarians have held back on
participating in projects using black
and white microfilm and have not pur-
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chased the few materials available, feel-
ing that the color encoding of data on
maps and in charts was an essential
part of the information conveyed in
the literature.

The technique of photographing
oversize materials by taking a series of
small overlapping photographs was also
considered an unacceptable method of
preservation. The GIS librarians were
active for many years in trying to get
University Microfilm International, the
major distributor of geology disserta-
tions on microfilm, to improve their
copies of dissertations.

Meanwhile, the availability of a
growing variety of computer equip-
ment and the advent of computer
modeling and visualization in geology
resulted in a resurgence in the use of
color in published research. It was
inevitable for librarians and geologists
to speculate that digitization offered a
more logical solution to the preserva-
tion problem in geology.

Technological developments in
the last two years may be instrumental
in the search for a solution to geology
preservation problems. The lack of a
color film that would meet archival
standards was a major stumbling block
in preservation of geology materials. In
1991, the Commission on Preservation
and Access initiated a test of newly
available Cibachrome film, which was
developed in Germany. Preliminary
results indicated that the emulsion on
the film will last as long as its film base,

and this film is likely to be acknowl-
edged as archivally sound. =

In addition, experimentation with
digitization as a preservation technique
has started on several fronts. Microfilm
master copies continue to be an impor-
tant component of the preservation
process, either as a high quality image
from which the microform is derived
or as a spinoff from the digital stream.
Magnetic products have a life expect-
ancy far less than has been tradition-
ally acceptable to librarians accustomed
to the 500-year stability of microfilm.
A greater emphasis was placed on the
importance and expense of the initial
image capture, allowing digital capture
at the same time as photographic
preservation.

In 1989, the Commission on
Preservation and Access conducted a
seminar on the preservation of schol-
arly resources in art history which re-
sulted in a recommendation to study
the special problems posed by the
preservation of text and images. In
1990, the Joint Task Force on Text and
Image was established with representa-
tives from art history, architecture, and
history, as well as representatives from
medical science and geology. Consul-
tants from geography and botany pro-
vided additional input on the impor-
tance of images to these fields. As part
of the funding of the Joint Task Force,
a pilot project was undertaken. Twenty-
eight numbers of the New York State
Museum Bulletin (1905-1908) will be
microfilmed in black and white, micro-

fiched on color Cibachrome, and also
digitized and put on a compact disc.

The selection of the New York State
Museum Bulletin as a test case was a re-
sult of the commission’s intent to have
images from a wide variety of fields.
The selected numbers include entomol-
ogy, anthropology, botany, and other
fields. The importance of this title for
the geology community cannot be
underestimated, because 12 numbers
are classic geology titles.

Images include photographs of
geologic sites, thin sections, and speci-
mens; examples of lithographs of pale-
ontological specimens common in the
19th century; sketch maps, engraved
maps, and even a seismograph record.
There are 19 page-size and 36 oversize
color images, mostly geologic maps
and charts.

The microfilm and digital prod-
ucts from this pilot project will be ex-
hibited at the GIS booth at the 1992
GSA Annual Meeting in Cincinnati. It
is very important that geologists exam-
ine the products of the pilot project at
this time. It remains to be seen whether
the microform or digital products will
be an acceptable solution for preserv-
ing geological work. Both microfilm
and digital alternatives have disadvan-
tages. Obtaining a color printed prod-
uct is as difficult as obtaining a color
photocopy. Although the oversize
maps will be captured on full-frame
fiche or digitized as a whole rather
than photographed in sections, it is
unclear whether a microfilm reader or
monitor will allow the geologist to see

the entire map at one viewing. Both
viewers will allow the reader to scan
over the map, but this represents a sub-
stantial change from the way geologists
currently view maps.

Also, for the first time, there will
be comparative information on the
cost of preservation: black and white,
color microfilm, and digital. Some dif-
ficult decisions will have to be made.
The volume of literature that needs to
be saved and the money available to
undertake preservation means that not
all of the geological literature is going
to be preserved. Preserving color will
cost much more than black and white
preservation, even in a digital world.
Geologists and geology librarians will
be required to make some hard deci-
sions. Is color so essential that we are
willing to preserve less in order to have
what is saved done in color? Can a
strong case be made to agencies provid-
ing preservation funding that the infor-
mation contained in the color encod-
ing is so essential that a much higher
cost per page preserved is justified?

Geology librarians have bided their
time for too long, hoping for a good
solution to the complex problems of
saving the geological literature. But
time is running out. Visit the GIS booth
in Cincinnati and evaluate the alterna-
tives. Talk to the staff at the booth;
then talk to your librarian. If the geo-
logical literature is to continue to be a
foundation for present-day research, we
must take action now to save it for the
future. B
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Situations Wanted

CARBONATE GEOLOGIST/PETROLOGIST. M.S.,
12 years experience in surface and subsurface geol-
ogy in the petroleum and coal industries. Strong in
computer applications, field and lab work, electric log
interpretation and analysis. Desires challenging
industrial or government position in carbonate geol-
ogy or a related field. Send inquires to: 10113 Kirk
Dr., Yukon, OK 73099.

Positions Open

ENVIRONMENTAL EARTH SCIENTIST

UNIVERSITY OF WESTERN ONTARIO
The Department of Geology invites applications for a
tenure-track faculty position at the assistant profes-
sor level, beginning preferably January 1, 1993, but
may be deferred up to 6 months for the appropriate
applicant. We seek a candidate with expertise in one
or more of the following: hydrogeology/hydrogeo-
chemistry, aqueous organic geochemistry, biogeo-
chemistry. The candidate must have completed a
Ph.D. prior to appointment, demonstrate the ability to
develop a successful research program, and have a
strong interest in undergraduate and graduate teach-
ing. The appointee will be expected to develop an
undergraduate course in hydrogeology and offer
senior and graduate courses in his/her area of inter-
est.

Opportunities for collaborative research include:
mine waste remediation, environmental isotope geo-
chemistry, geo-microbiology, clay mineralogy, acid
rain and soil acidification, Quaternary studies, and
coal.

Applicants should submit a curriculum vitae, brief
statement of research and teaching interests, and
names of at least three referees to: A. C. Lenz,
Chair, Department of Geology, University of Western
Ontario, London, Ontario, Canada N6A 5B7. Applica-
tion deadline date: October 30, 1992.

Positions are subject to budget approval. In accor-
dance with Canadian Immigration requirements, this
advertisement is directed to Canadian Citizens and
Permanent Residents of Canada. The University of
Western Ontario is committed to employment equity,
welcomes diversity in the workplace, and encour-
ages applications from all qualified individuals includ-
ing women, members of visible minorities, aboriginal
persons, and persons with disabilities.

BRYN MAWR COLLEGE
Junior Appointment in Sedimentary
Geology/Environmental Geology

Applications are requested for a full-time non—tenure-
track position (with possibility of conversion to tenure-
track), starting in the Fall of 1993. Areas of expertise
sought are clastic sedimentary rocks and one or more
of: geomorphology, neotectonics, remote sensing,
hydrogeology, and oceanography. Candidates must
be committed to excellence in undergraduate and
graduate teaching, be actively engaged in research,
and demonstrate the ability to involve students in that
research. Preference will be given to individuals who
are interested in developing interdisciplinary work in
environmental studies and establishing collaboration
with departments of Anthropology, Classical and Near
Eastern Archeology and Growth and Structure of
Cities. A Ph.D. and demonstrated teaching ability are
required. Send a letter of application, a statement of
teaching and research goals, curriculum vitae, copies
of recent research papers, and three letters of refer-
ence to: Chairman, Department of Geology, Bryn
Mawr College, Bryn Mawr, PA 19010. Applications
accepted until Dec. 1, 1992, or until a suitable appli-
cant is found. Interviews will be conducted at the GSA
meeting in Cincinnati. Bryn Mawr College is an equal
opportunity/affirmative action employer. The College
wishes particularly to encourage applications from
individuals interested in joining a multicultural and
international academic community.

HYDROGEOLOGY/WRIGHT STATE UNIVERSITY
The Department of Geological Sciences invites appli-
cations for a tenure-track faculty position at the
assistant professor level starting September 1993.
Ph.D. or equivalent is required at the time of appoint-
ment. The successful candidate will join a 13-mem-
ber faculty in a department with strong M.S. pro-
grams in hydrogeology and applied geophysics (52
grad. students — 39 hydrogeology), and will con-
tribute to the development of a Ph.D. program.

He/she will teach and develop externally funded
research in areas that complement departmental
strengths in hydrogeochemistry, hydrological model-
ing, and applied field studies. A background in trans-
port and fate of organics, soil physics, GIS, or ground
water management is desirable.

Related departmental facilities/equipment, sup-
ported by 2 technicians, include a hydrogeochemistry
laboratory with AA, IC, a stable isotope processing
lab, state of the art computing facilities, X-ray spec-
trographic and fluorescence equip., microprobe, soil
mech. equip., ground penetrating radar and resistiv-
ity systems, truck-mounted drill rigs, truck-mounted
seismic reflection systems, 17 field vehicles, an
experimental watershed and a wetlands field area
both w/dedicated pumping, observation, and monitor
wells. Opportunities exist for interaction with several
departments including the Center for Ground Water
Management.

Inquiries are welcome; the Department will have a
booth in the Exhibition Hall at the G.S.A. Annual
Meeting in Cincinnati (50 miles south of W.S.U. cam-
pus). Applicants are requested to send their curricu-
lum vitae, transcripts, a statement of research and
teaching interests, and names and addresses of
three references by December 31, 1992, to Dr.
Robert W. Ritzi, Department of Geological Sciences,
Wright State University, Dayton, OH 45435, (51 3)
873-3455. Wright State University is an equal oppor-
tunity/affirmative action employer.

Services & Supplies

LEATHER FIELD CASES. Free brochure, SHERER
CUSTOM SADDLES, INC., P.O. Box 385, Dept. GN,
Franktown, CO 80116.

BUSINESS OPPORTUNITY: Profitable Engineer-
ing/Geology and Surveying business for sale. Estab-
lished, respected. $150,000. Located in growing CA
Sacramento valley area. W. Jaycox, broker; (707)
935-2258, P.O. Box 1293, Sonoma, CA 95476.

Opportunities for Students

Student Travel Grants. The GSA Foundation will
award matching grants to each of the six GSA Sec-
tions to assist students wishing to travel to GSA Sec-
tion and Annual meetings. For applications contact
individual Section secretaries. For Section informa-
tion contact GSA (1-800-472-1988).

PhD Research/Sedimentary Geochemistry/Univ.
of South Florida. Graduate research assistantships
available ($12,000/yr for a minimum of 3 yrs) in the
Dept. of Marine Science at USF to work on the burial
diagenesis of the Miocene Monterey Formation, Cali-
fornia. Research topics include: Alteration of volcanic
ash, and the influence of clay mineral reactions on
silica transformations, dolomitization, and the matu-
ration of organic matter/oil generation. Complete
geochemical lab with state-of-the-art Scintag XDS
2000 X-Ray Diffractometer, computers, and
SEM/TEM facilities.

Please send CV to Dr. J. S. Compton, Dept. of
Marine Science - USF, St. Petersburg, FL 33701.
813-893-9158 (813-893-9189 FAX) E-mail: Comp-
ton@marine.usf.edu or Compton @ cfrvm.bitnet.

JOI/USSAC Ocean Drilling Fellowships. JOI/U.S.
Science Advisory Committee is seeking doctoral can-
didates of unusual promise and ability who are
enrolled in U.S. institutions to conduct research com-
patible with that of the Ocean Drilling Program. Both
two-year and one-year fellowships are available. The
award is $20,000 per year to be used for stipend,
tuition, benefits, research costs and incidental travel,
if any. Applicants are encouraged to propose innova-
tive and imaginative projects. Research may be
directed toward the objectives of a specific leg or to
broader themes.

Applications are available from the JOI office and
should be submitted according to the following
schedule: Shorebased Research (regardless of leg)
12/1/92.

For more information and to receive an applica-
tion packet, contact: JOWUSSAC Ocean Drilling Fel-
lowship Program, Joint Oceanographic Institutions,
Inc., 1755 Massachusetts Ave., NW, Suite 800,
Washington, DC 20036-2102 (Andrea Leader: 202-
232-3900).

GEOLOGIST

Woodward-Clyde, a growing
international, environmental,
geotechnical and waste
management consulting firm, has
an opening for a geologist in its
Houston office. Successful
candidate will have a BS or MS in
geology or civil engineering; two to
six years experience providing
geological support on

CERCLA /RCRA sites. Experience
should include drilling, sampling
and monitoring activities.
Woodward-Clyde offers excellent
growth opportunities, competitive
salaries and flexible benefits
programs for our employees. Please
send resume and salary history to:

&a
A4

Woodward-Clyde

Offices Attn: Employment Manager

vaor | | Position: J-066

: 4582 S. Ulster St., Suite 600

Denver, CO 80237-2637

More

thaneo | EOE/M/F[H/V

worldwide | No phone calls or agencies, please.
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(316) 341-5981, fax 316-341-5997.
(Abstract deadline: February 1, 1993.)

June

H Global Aspects of Coral Reefs:
Health, Hazards, and History,

June 7-10, 1993, Coral Gables, Florida.
Information: Global Reef Meeting, Uni-
versity of Miami/RSMAS, 4600 Ricken-
backer Causeway, Miami, FL 33149-1 098,
fax 305-361-4632.

Geology and Confinement of Toxic
Wastes International Symposium,
June 8-11, 1993, Montpellier, France.
Information: Michel Barrés, BRGM—
Département “Environnement,” BP 6009,
45060 Orieans Cedex, France, phone
33-38 64 34 14, fax 33-38 64 30 13,
Telex BRGM 780 258 F.

Rock Mechanics 34th U.S. Sym-
posium, June 27-30, 1993, Madison,
Wisconsin. Information: Bezalel C.
Haimson, Dept. of Materials Science and
Engineering, 1509 University Avenue,
Madison, W1 53706, (608) 265-3021,
fax 608-262-8353, E-Mail: haimson-
@macc.wisc.edu.

H NATO Advanced Study Institute
on Feldspars and Their Reactions,
June 29-July 10, 1993, Edinburgh, Scot-
land. Information: lan Parsons, Dept. of
Geology & Geophysics, University of
Edinburgh, Edinburgh, EH9 3jW, UK,
fax 44-31-668-3184.

July

Fluvial Sedimentology 5th Interna-
tional Conference, July 5-9, 1993,
Brisbane, Australia. Information: Con-
tinuing Professional Education, The Uni-
versity of Queensland, Queensland 4072,
Australia, phone +61-7-365 7100,

fax +61-7-365 7099, telex UNIVQLD
AA40315.

B Geological and Landscape Con-
servation International Conference,

July 17-24, 1993, Great Malvern, United
Kingdom. Information: D. O'Halloran,
JNCC, City Road, Peterborough,

PET 1JY, UK, phone 0733-62626,

fax 0733-893 971.

B Clays Control the Environment—
10th International Clay Conference,
July 18-23, 1993, Adelaide, Australia.
Information: Conference Secretariat,
Elliservice Convention Management,

P.O. Box 753, Norwood, SA 5067,
Australia, phone +61.8.332.4068,

fax +61.8.364.1968.

August

Intraplate Volcanism International
Workshop, The Polynesian Plume
Province, August 1993, Tahiti, French
Polynesia. Information: Workshop Tahiti
1993 Organization Committee, H.G.
Barsczus, Centre Géologique et
Géophysique, Case 060, Université

de Montpellier I, 34095 Montpellier
Cedex 5, France, phone 33-67-634-983,
fax 33-67-523-908.

Geochemistry of the Earth Surface
3rd International Symposium,
August 1-6, 1993, University Park,
Pennsylvania. Information: Lee Kump,
Dept. of Geosciences, Pennsylvania State
University, 210 Deike Bldg., University
Park, PA 16802, (814) 863-1274,

fax 814-865-3191.

B Belt Symposium Ill: Field Confer-
ence on New Geologic Perspectives of
the Middle Proterozoic Belt-Purcell Basin,
August 14-21, 1993, Whitefish, Mon-
tana. Information: Belt Symposium il
¢/o Western Experience, Inc., 4881
Evening Sun Lane, Colorado Springs,
CO 80917.

Mine Design International Congress,
Mining into the 21st Century, August 23—
26, 1993, Kingston, Ontario, Canada. In-
formation: Peter Scott, Public Relations,
ICMD/Relations publiques, CICM, Depart-
ment of Mining Engineering/Départe-
ment de génie minier, Queen’s Univer-

sity/Université Queen’s, Kingston, Ontario,
Canada K7L 3N6, (613) 545-2212,
fax 613-545-6597.

September

B Coal Science 7th International
Conference, September 12-18, 1993,
Ban(f, Alberta, Canada. Information:
David Brown, (403) 450-5200.

N Fractography, Geological Society
of London Thematic Meeting,
September 13-14, 1993, London, United
Kingdom. Information: M. S. Ameen,
GeoScience Limited, Silwood Park, Buck-
hurst Road, Ascot SL5 7QW, UK, phone
0344 872220, fax 0344 872438.

B WORLDTech |, International
Congress on Mining Development,
September 15-17, 1993, Philadelphia,
Pennsylvania. Information: Meetings
Department, SME, P.O. Box 625002,
Littleton, CO 80162, (303) 973-9550,
fax 303-979-3461.

Andean Geodynamics 2nd Interna-
tional Symposium, September 21-23,
1993, Oxford, England. Information:

P. Soler, ISAG 93, ORSTOM, CS1, 213 rue
Lafayette, 75480 Paris Cedex 10, France,
fax 33-1 48 03 08 29. (Abstract deadline:
April 1, 1993.)

B Global Boundary Events (Interdisci-
plinary Conference of IGCP Project 293,
Geochemical Marker Events in the Phan-
erozoic), September 27-29, 1993, Kielce,
Poland. Information: Barbara Studencka,
Muzeum Ziemi PAN, Al. Na Skarpie
20/26, 00-488 Warszawa, Poland, phone
(4822) 217 391, fax (4822) 297-497; or
Helmut H.J. Geldsetzer, Geological Survey
of Canada, 3303 33rd St. N.W.,, Calgary,
Alberta T2L 2A7, Canada, phone

(403) 292-7155, fax 403-292-5377.

Send notices of meetings of general inter-
est, in format above, to Editor, GSA Today,
P.O. Box 9140, Boulder, CO 80301.
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Call for Nominations
1993 National Awards
(Deadline: March 31, 1993)

Each year AGl makes nominations on behalf of its
member societies for the four national awards that are
briefly described below. GSA members have been invited
to participate by recommending possible candidates.

Those who wish to make nominations are urged
to do so by sending BACKGROUND INFORMATION or
RESUMES of their candidates BY MARCH 31, 1993, to
the AGI Nominating Committee, 4220 King St., Alexandria,
VA 22302-1507; (703) 379-2480; fax 703-379-7563. A
roster of nominations will be prepared for final selections by
the Member Society Council at its meeting in June 1993.

William T. Pecora Award

The Pecora Award, sponsored jointly by NASA and
the Department of the Interior, is presented annually in
recognition of outstanding contributions of individuals or
groups toward the understanding of Earth by means of
remote sensing.

The award recognizes contributions of those in the
scientific and technical community as well as those in-
volved in the practical application of remote sensing. Con-
sideration will be given to sustained or single contributions
of major importance to the art or science of the under-
standing of Earth through observations made from space.

Additional information may be obtained from the
William T. Pecora Award Committee, Office of Personnel,
Dept. of the Interior, MS-5203, MIB, Washington,

DC 20240, Attention: Ann Meroney, (202) 208-5284.

National Medal of Science

The medal is awarded by the President to individuals
“deserving of special recognition by reason of their out-
standing contributions to knowledge in the physical, bio-
logical, mathematical, engineering, or social and behav-
ioral sciences.”

There are now many younger American scientists and
engineers who may be reaching a point where their contri-
butions are worthy of recognition. The committee is giving
increasing attention to these individuals as well as to those
outstanding women and minority scientists who deserve
recognition.

Additional information may be obtained by contact-
ing the Secretariat Office, President’s Committee on the
National Medal of Science, NSF, 1800 G Street, NW,
Washington, DC 20550, Attention: Susan E. Fannoney,
(202) 357-7512.

Vannevar Bush Award

The Vannevar Bush Award is presented from time to
time to a person who, through public service activities in
science and technology, has made an outstanding contri-
bution toward the welfare of mankind and the Nation.

The award is given to a senior statesman of science
and technology and complements the NSF’s Alan T. Water-
man Award, which is given to a promising young scientist.
The two awards are designed to encourage individuals to
seek the highest levels of achievement in science, engi-
neering, and service to humanity.

The nomination should be accompanied by a
complete biography and a brief citation summarizing the
nominee’s scientific or technological contributions to our
national welfare in promotion of the progress of science.

Additional information may be obtained from the
Vannevar Bush Award Committee, National Science Board,
1800 G Street, NW, Washington, DC 20550, Attention:
Susan E. Fannoney, (202) 357-7512.

Alan T. Waterman Award

The Waterman Award is presented annually by the
NSF and National Science Board to an outstanding young
researcher in any field of science or engineering supported
by NSF.

Candidates must be U.S. citizens or permanent resi-
dents and must be 35 years of age or younger, OR not
more than five years beyond receipt of the Ph.D. degree
by December 31 of the year in which nominated.

Candidates should have completed sufficient scientific
or engineering research to have demonstrated, through
personal accomplishments, outstanding capability and
exceptional promise for significant future achievement.

Additional information may be obtained by contact-
ing the Executive Secretary, Alan T. Waterman Award
Committee, NSF, 1800 G Street, NW, Washington,

DC 20550, Attention: Susan E. Fannoney, (202) 357-7512.

Remember: BACKGROUND INFORMATION or
RESUMES of nominated candidates should be sent BY
MARCH 31, 1993, to the AGI NOMINATING COMMITTEE,
4220 KING ST, ALEXANDRIA, VA 22302-1507,

(703) 379-2480, fax 703-379-7563. 1
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For Technical Program Information see the September issue of GSA Today.
For Registration and Housing Information see the August issue of GSA Today.

For more information contact GSA Meetings Department
(303) 447-2020
P.O. Box 9140, Boulder, CO 80301

See you in Cincinnati!
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