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ABSTRACT

From the inception of the Deep
Sea Drilling Program (DSDP) through
to the present investigations by the
Ocean Drilling Program (ODP), under-
standing the processes of generation
and aging of the oceanic crust and
upper mantle has been a primary
objective. Time, technology, and
logistics have somewhat restricted
the success of these investigations,
and it has been necessary until now
to rely heavily upon the ophiolite
model of ocean crust to provide infor-
mation on crust-building processes.
However, we now realize that many
ophiolites, particularly the best ex-
posed and studied, were not gener-
ated at major ocean-basin spreading
centers but above subducting oceanic
plates at convergent margins. In this
article, the degree to which ophiolites
can help us understand the first order
processes of crustal accretion and
spreading is reviewed, and a strategy
for investigating the lower ocean
crust and upper mantle through deep
drilling is outlined. This strategy was
first tested on Leg 118 in the Indian
Ocean, where excellent recovery of
gabbroic rocks gave us a preliminary
look at in situ layer 3. It was also the
focus of drilling on Leg 147 in the
Pacific Ocean at Hess Deep in late
1992.

INTRODUCTION

Sixty percent of the present surface
of Earth was created at ocean ridges, as
magmas generated within the mantle
cool to form ocean crust. Over the past
two decades, increasingly detailed geo-
logical and geophysical investigations
of spreading centers, together with
field mapping and drilling of a few
well-preserved ophiolite complexes,
have led to a basic conceptual model
for the complex interrelated magmatic,
tectonic, and hydrothermal processes
involved in the formation of oceanic
crust.

The processes whereby ocean crust
is created, modified, and destroyed
have fundamental implications for
the chemical and thermal evolution
of the mantle, the buffering of seawater
chemistry, and the generation of conti-
nental crust. The chemistry and miner-
alogy of the mantle are influenced by
the removal of magmas beneath spread-
ing ridges. Hydrothermal fluxing at the
ocean ridges and lower temperature
reactions between basement and sea-
water in older ocean crust control
many aspects of seawater composition.
Altered crustal rocks play a major part
in the nature of volcanism at conver-
gent plate margins, and the net fluxes
at these margins have significantly in-
fluenced both mantle chemistry and

the composition of the continental
crust.

Large areas of the sea floor can
now be imaged accurately with swath-
mapping tools, which have already
revealed how the floor of the major
ocean basins is segmented. MacDonald
(1991) has remarked on how the seg-
mentation is apparent on a variety of
scales. First-order segments, usually
bounded by transform faults, are gen-
erally hundreds of kilometres long and
persist for periods of the order of mil-
lions of years. They may be subdivided
into second-order and even third- and
fourth-order segments that become
increasingly more transient. Such
observations indicate a very orderly
spatial and temporal pattern to most
sea-floor-building processes, including
magmatism, tectonism, hydrothermal
activity, and later alteration.

ORIGIN OF OCEANIC CRUST

The oceanic crust of the major
ocean basins is formed at oceanic
spreading centers. These centers are
expressed as the ocean-ridge system,
below which the asthenosphere rises
to fill the gap between separating tec-
tonic plates. The ocean crust formed in
this manner and in this environment
has historically been the best studied.
However, ocean crust is also formed
in marginal basins, peripheral to the
major oceans. Although such crust
and the processes that formed it are less
well studied, we do know that these are
somewhat different from those in the
major ocean basins. Indeed, it is clear
that the production of ocean crust in
general is quite variable from one tec-
tonic environment to another and
can be produced at spreading rates
that may vary by an order of magni-
tude. Thus, although the development
of a general model of the processes that
form and alter ocean lithosphere is one
priority, in the long term, wide sam-
pling of the observed variability will
be required to truly understand the role
that ocean crust plays in geochemical
cycling.

Our present ideas of the stratigra-
phy of the ocean crust come mostly
from the study of ophiolite complexes,
which are fragments of ancient ocean
lithosphere. However, for “in situ”
ocean crust only a seismic stratigraphy
is available, and the seismic data sug-
gest a uniform, worldwide structure.
The correlation between typical ophio-
lite stratigraphy and the seismic model
of the ocean crust has been tested at
only one location in the oceans, be-
cause only one hole (DSDP 504B) has
successfully drilled oceanic layer 2B
(Becker, Sakai, et al., 1989). Drilling at
DSDP Hole 504B has confirmed part
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Ocean Drilling Project Hard-rock
guide base, used for drilling on
bare-rock exposures such as at the
mid-oceanic ridge, being readied
for deployment on the JOIDES
Resolution. Bare-rock sites lack
the sediment cover of other holes
which is used as a guide to hold
the drill string and bit steady as it
begins drilling into the hard rock.
The hard-rock guide base is first
placed firmly on the rock surface,
and then the drill is guided to the
rock by the conical structure.

SEDIMENT
FRACTURED BASALT

MASSIVE BASALT WITH DIKES

DIKES WITH MASSIVE BASALT

METAGABBRO AND GABBRO
WITH POCKETS OF PLAGIOGRANITE
AND PROTRUSIONS OF SERPENTINITE

GABBRO AND METAGABBRO WITH
SERPENTINITE PROTRUSIONS AND
POCKETS OF CUMULATE UTRAMAFIC
ROCK

SERPENTINIZED ULTRAMAFIC ROCK
HARZBURGITE AND LHERZOLITE

ANOMALOUS MANTLE
(CLOSE TO RIDGE AXIS)

Figure 1. The correlation between seismic stratigraphy of the upper oceanic lithosphere
and lithologies observed in ophiolites. L = layer deduced from seismology.
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Drilling continued from p. 53 applied. The best example of this comes
from the Cyprus Crustal Study Project
of the International Crustal Research
Drilling Group (see papers in Malpas
et al., 1990), which investigated the
Troodos ophiolite.

The Troodos ophiolite is now
believed to have formed at spreading
axes in a suprasubduction-zone envi-
ronment resulting from the conver-
gence of the African and Eurasian
plates in the Late Cretaceous. Three

of the ophiolite analogue in the form
of a pillow-lava carapace overlying a
sheeted dike unit (Fig. 1). The correla-
tion of deeper structures of the oceanic
crust with that perceived for ophiolites
has yet to be verified by deep drilling.
However, the problem of correla-
tion is more profound than this! Recent
detailed mapping and drilling programs
in several well-exposed ophiolites have
shown that the classic layered stratigra-  major suites of volcanic rocks are recog-
phy developed by Penrose Conference nized on Troodos, all of which display
attendees in 1972 cannot be universally = geochemical characteristics thought
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Figure 2. Geochemical stratigraphy of lavas from the Troodos ophiolite, Cyprus. Suite A consists
of depleted lavas of island-arc tholeiitic affinity, suite B lavas are more depleted “boninitic” lavas,
and suite C is the most depleted Arakapas Fault Zone lavas.

to be related to development from

the mantle wedge immediately above

a subducting oceanic plate. The rocks
show varied degrees of depletion in
certain trace elements and preferred
enrichment in others, suggesting deri-
vation from a source from which earlier
melts had been removed but which had
undergone selective addition from flu-
ids emanating from the subducting slab
(Fig. 2). The massive sulfide bodies so
characteristic of the Troodos pillow-
lava sequence are the products of high-
temperature hydrothermal solutions
that vented on the sea floor along the
flanks of axial grabens. Except in the
narrow subvertical zones beneath these
ore bodies, the Troodos lavas have
undergone only low-temperature inter-
action with seawater. Secondary min-
eral assemblages consist chiefly of clay
minerals, zeolites, and carbonates and
appear to have been controlled largely
by variations in permeability, lithology,
water/rock ratios, and proximity to in-
trusions. It is the presence of fresh glass
throughout the extrusive sequence that
has provided an ideal opportunity to
study the primary compositional data.
This strongly suggests, by comparison
with basalt compositions in the present
west Pacific, that the ophiolite was pro-
duced in a convergent plate margin set-
ting by sea-floor spreading above a sub-
duction zone (Fig. 3). Similar findings
apply to most other major ophiolites,
which raises the questions, If ophiolites
are from environments of formation
that are different from modern major
ocean ridges, are they sufficient ana-
logues of normal ocean crust, and are
the processes that produced the rocks
similar in both cases? We must weigh
the fact that information we have
obtained from ophiolites is still
clouded with uncertainty regarding

the influence of postformation events,
including obduction.

Mamonia (micro) Continent

Troodos Ophiolite

i

Ocean Island [
Volcanics

Spreading

Suprasubduction

Figure 3. A model de-

picting the suprasubduc-
tion origin of the Troodos
ophiolite, Cyprus.

Figure 4. Location of Holes 5048 and 7358 with respect to the world ocean-ridge system.
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INVESTIGATIONS OF
THE OCEANIC CRUST BY
DEEP SEA DRILLING

In situ igneous ocean crust has
been drilled in a great many DSDP and
ODP holes. However, in all but a few,
the penetration is restricted to the
upper few hundred metres of basaltic
flows. Two of the more important sites
that have been drilled deeper are Hole
504B in the eastern equatorial Pacific
Ocean and Hole 735B in the Indian
Ocean (Fig. 4).

Hole 504B is the deepest hole into
igneous ocean crust. After six legs of
drilling (DSDP Legs 69, 70, and 83 and
ODP Legs 111, 137, and 139), a total
penetration of 2000.4 m below the sea
floor has been attained (Fig. 5). One
of the initial reasons for drilling on
the flanks of the Costa Rica Rift was to
examine an area where the ocean crust
appears to have reached conductive
equilibrium with the young cooling
lithosphere, about 5-6 m.y. old.

As of December 1992, Hole 504B
extended through 274.5 m of sediment
and 1725.9 m into basement. This
includes 571.5 m of pillow lavas and
minor sheet flows, underlain by a
209 m transition zone of breccia,
pillow lava, thin flows, and dikes, and
845.4 m of sheeted dikes. The mineral-
ogy and chemistry of the dikes in the
deeper section are nearly identical to
those of the overlying lavas and imply
crystallization from a magma produced
by partial melting of a slightly depleted
mantle source. The paucity of glassy,
chilled margins deeper in the section
and the increase in coarser grain sizes
at the bottom of the hole suggest that
the sheeted-dike-gabbro boundary lies
not far beneath the depth drilled, if the
ophiolite model is to be believed. The
lower dike section in Hole 504B has
been altered as a result of interaction
with seawater, and the secondary min-
eralogy is consistent with the changes
that take place toward the base of the
sheeted-dike complex in several ophi-
olites. Many of the lithologic units
described from the core at this level
contain a variety of gabbroic “clots”
that are visible in hand specimen as
well as in thin section. Some of these
clots contain up to 20% Fe-Ti oxide
minerals and are interpreted to be crys-
tallized pockets of trapped Fe-Ti-rich
magma. Accompanied by changes in
physical properties, including a marked
increase in density, these lithologies
may herald the transition between
layers 2 and 3.

A vertical seismic profile experi-
ment conducted in Hole 504B during
Leg 111 records a weak reflector at
depths of 1660 to 1860 m beneath sea
floor (mbsf). This reflector had earlier
been interpreted as the seismic layer
2-3 boundary. However, drilling on
Leg 140 penetrated this depth interval,
and the reflector is clearly not the
transition from dikes to gabbros at
Site 504B. It is more likely that the

of the section by troctolites and troc-
tolitic gabbros. Numerous crosscutting
microgabbros represent melts that.ni-
grated through the olivine gabbro prior
to its complete solidification. Textural
and mineralogical variations in the
gabbro section are consistent with its
formation in the mush zone that might
have surrounded a small crustal magma
chamber. The southwest Indian Ridge
is spreading at the rate of 0.8 cm/yr,
comparable to the slow-spreading
Mid-Atlantic Ridge. It is predicted that,
where present, the magma chambers
underlying such ridges are very small,
perhaps less than 2 km wide. Genera-
tion of the plutonic rocks sampled at
Hole 735B in a small magma chamber
might explain their poor layering, lim-
ited mixing of magma types, and con-
siderable fractionation. The 735B sec-
tion has probably sampled the upper
parts of oceanic layer 3, although there
is no absolute way to ascertain this.
Thus, one fundamental problem that
remains to be addressed by ocean drill-
ing is the nature of the lowermost
oceanic crust.

MAGMA CHAMBER
MODELS

Crustal accretion by magmatic
means requires the presence of a
molten zone or magma chamber(s)

beneath the spreading axis. In such
chambers the magmas undergo a vari-
ety of differentiation processes before
their eruption onto the sea floor. In
this way, Earth’s temperature is con-
trolled, because the magmas provide
the energy source driving the hydro-
thermal circulation that cools the crust.
One outcome of ophiolite research
in the past decade is that we can now
determine some constraints on the
physical nature of the magma cham-
bers that formed these complexes. For
example, results from the Cy-4 core of
the Cyprus Crustal Study Project show
that the layered rocks of this part of the
plutonic complex were not produced
in a single, large, well-mixed magma
body, but from a series of poorly mixed
magma pulses injected into a chamber.
Additional field evidence demonstrates
that this was only one of many inde-
pendent chambers from which the
crust was formed (Fig. 7). This may
indeed be the case for the Troodos
ophiolite, but studies of other com-
plexes have resulted in a variety of
magma-chamber models. In most of
these, the magma chamber is viewed
as a relatively large molten body that
undergoes periodical replenishment,
fractionation, emplacement higher
in the crustal structure, and eventual
eruption. These models seem appealing

in that they might be applied to “in
situ” ocean crust to explain the rela-
tively simple stratigraphy inferred from
seismic studies. However, it is now ap-
parent that they do not fit the most
recent findings from the ocean basins,
where geophysical results limit the
potential size of crustal magma cham-
bers to volumetrically small bodies.

For example, seismic data indicate that
the crustal magma chamber along the
northern part of the East Pacific Rise is
less than 1 to 2 km wide and no more
than a few hundred metres thick (Sin-
ton and Detrick, 1992). This melt zone
is probably surrounded by a mush
zone of significantly greater magnitude
which is presumably bordered by some
form of “cracking front,” where cooler
solid material is intruded by the melt.
Similarly sized bodies likely exist along
the southern East Pacific Rise, but at
shallower depths below the sea floor.
No comparable geophysical data have
been collected for the Mid-Atlantic
Ridge despite a large number of seismic
experiments. Results from seismic re-
flection and refraction experiments and
microearthquake and teleseismic stud-
ies appear to rule out the possibility of
a large-scale magma chamber, although
small, localized bodies could be present.
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Drilling continued from p. 55

If models gleaned from ophiolite stud-
ies are compared, it seems as if those
that propose small and ephemeral
magma chambers are closest to present
ocean-ridge reality (Fig. 8). One impor-
tant feature of these models is that the
older parts of the crust undergo high-
temperature deformation during lateral
translation. This explains the observa-
tions that many ophiolitic—and indeed
oceanic—gabbros tend to be strongly
deformed. Clearly, the deformation
process initially takes effect while they
are still crystal mushes but continues to
well below the solidus and results in
much of the observed “layering” in
these rocks. The deformation process
appears linked to the laminar-flow pro-
cess that deforms the immediately
underlying mantle lithologies observed
in complete ophiolite sequences.

WHY DRILL
OCEANIC CRUST AND
UPPER MANTLE?

Although the ophiolite analogy
has been successful in giving us a first-
order picture of the ocean crust and
upper mantle, there are problems in-
herent in carrying it too far. The main
one seems to be that, when detailed
geology is investigated, there are clearly
different models for different ophio-
lites. Ophiolites also only provide us
with ancient sections of the lithosphere
that preserve a confusion of sequential
processes, including those associated
with obduction and postobduction
events.
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Without ocean drilling, it is un-
likely that we will ever be able to deter-
mine the average composition of the
ocean lithosphere or fully understand
the processes that have led to its evolu-
tion. So, what is the best way to tackle
this problem? A consensus arising from
the JOI/USSAC workshop “Drilling
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the Oceanic Lower Crust and Mantle”
(Dick, 1989) describes the following
strategy encompassing both long-term
and short-term objectives:

1. Progress should be made on
drilling a complete crustal
section, to the layer 2-3
boundary in the first instance.

2. A drilling priority is to pene-
trate the transition zones
between oceanic layers—
most particularly, the Moho.

3. Obtaining long, uninterrupted
sections of the plutonic part
of the oceanic crust is of
paramount importance.

4. Attempts should be made to core
a deep hole in the upper mantle.

The short-term objective is to drill

as far as the layer 2-3 boundary, and
this appears well within reach in Hole
504B, perhaps on ODP Leg 148. Even-
tually it will be necessary to drill total
crustal sections in order to compare
crustal structure with seismically de-
fined layers, to determine bulk (altered)
compositions, and to infer the compo-
sition of unaltered oceanic crust. In
the near future, through programs of
offset drilling of those parts of the deep
ocean crust that are now found close to
or exposed on the sea floor, more data
will be made available. This drilling of
offset partial sections is a strategy sim-
ilar to that employed by the Cyprus
Crustal Study Project to sample the
complete stratigraphy of the Troodos
ophiolite through a series of drill holes
rather than through one deep and ex-
tremely expensive penetration. It was
employed during Leg 147 at Hess Deep
in the equatorial Pacific in late 1992.
At Hess Deep, East Pacific Rise
lower crust generated about 1.2 Ma has
been exposed by the westward propa-
gation of the Costa Rica Rift. A long-
term program will sample a crustal
section from the lavas down to shallow
mantle produced at the fast-spreading
ridge by drilling a series of holes within
the various tectonic blocks that expose
different crustal and mantle levels. A
major target, drilling through the layer
3-mantle boundary, the petrologic
Moho, has been one of the longest
sought after objectives of deep-sea
drilling, and a major aim of the litho-

sphere community, who wish to char-
acterize the nature of the Mohorovidi¢
discontinuity and to determine the
petrologic and structural transition
from crust to underlying residual
mantle. During Leg 147, this horizon
was penetrated in a series of holes that
recovered dunites, harzburgites, troc-
tolites, and gabbros. This drilling em-
phasized the fact that any successful
attempt to address the dynamics of
crust-mantle relations requires the
recovery of oriented, continuous core
td establish a kinematic framework.
The definition of meso- and micro-
scale structures in these rocks will aid
in the understanding of the rheological
laws that operate at these depths. Mea-
surement of other physical properties,
particularly those that produce acoustic
impedance, is also a priority, but it will
have to be made at pressures equivalent
to their place of origin—i.e., in proper-
ly equipped high-pressure laboratories.
Another long-term objective is
to understand the interaction of fluids
and rock in, and close to, areas of crust-
al accretion. Seawater clearly circulates
within the upper parts of the oceanic
crust, and ophiolites indicate the like-
lihood of considerably deeper circula-
tion. The emplacement of magma as a
heat source beneath spreading centers
provides potential for fluid flow and
chemical reaction; indeed, the distri-
bution and interaction of fluid and
magma must control the cooling sur-
face of magma chambers. In addition,
the vigor of circulation affects the size
and depth of magma emplacement.
Seawater is modified by continuous
reaction with ocean crust, circulates
through regions of differing physical
and chemical potential, and precipi-
tates secondary minerals in cracks and
fractures. This affects the circulation
patterns as permeability is reduced and
results in a complex interdependency
of magmatic and fluid-flow processes.
Although the analysis of vent
fluids at active hydrothermal sites has
elucidated much of the impact of these
processes on the character of the shal-
low ocean crust, much less is known
about high-temperature fluid-rock
interactions in the deeper crust and
upper mantle, particularly at the actual
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Penrose Conference Scheduled

From the Inside and the Outside:
Interdisciplinary Perspectives on
the History of the Earth Sciences

San Diego, March 19-21, 1994

The goal of this conference is to
bring together people who write on the
history of the earth sciences to discuss
key methodological issues arising out
of the different approaches taken in
this field. A basic premise of the confer-
ence is that a deep schism separates the
“insider” and “outsider” perspectives
in the history of the earth sciences.

The scientist-historian finds it difficult
to comprehend how anyone who is not
an earth scientist can grasp the history
of the discipline without mastering it,
or understand the internal dynamics

of earth science research without tak-
ing part in it. Conversely, the historian
of science is inclined to believe that sci-
entists lack an appropriately historical
outlook and have not learned how to
frame historical questions or use his-

torical materials. Scholars in other
fields (e.g., sociology, philosophy) are
also critical of earth scientists’ efforts
at humanistic interpretation of their
own discipline.

Although there is some recognition
of basic common interests between “in-
siders” and “outsiders,” most observers
realize that these constitute two rather
distinct communities. The earth scien-
tist-historians write primarily for other
scientists, using the language and ana-
lytical forms of the sciences, and prefer
to publish in scientific journals. Histo-
rians, sociologists, and philosophers
use assumptions, methods, and termi-
nology that may be unfamiliar to scien-
tists, and they usually publish in their
own professional journals. These divi-
sions, while perhaps unavoidable, are

currently deeper in the writing of his-
tory of the earth sciences than in the
writing of the history of physics or of
biology. This “insider-outsider” dichot-
omy is ironic, given that one of the
primary purposes of historical investi-
gation is precisely to bridge this gap.
One authoritative restatement of this
purpose, the National Academy of Sci-
ences publication “On Being a Scientist”
(1989), called for renewed attention to
historical examination of science as a
way of integrating social and personal
values with the scientific process.

This Penrose Conference aims
to assemble “insiders” and “outsiders”
for robust and candid exchange on
central issues in advancing historical
understanding of the earth sciences.
Emphasis will be on such issues as
the purposes, methods, and analytical
processes of research and presentation
in the history of the earth sciences,
with participants from both sides gain-
ing insight and appreciation of view-
points other than their own. Prospec-
tive participants should include, of
course, not only persons already en-
gaged in research in the history of the
earth sciences, but also others thinking
of entering the field. Thus, graduate
students and persons with recent
Ph.D.s in the earth sciences or in his-

tory, sociology, philosophy, or other
disciplines are particularly invited to
apply (some financial support may

be available to defray expenses). If you
would like to attend, please contact
one of the co-conveners and indicate
your particular area of interest in the
history of the earth sciences. If you
have relevant work in progress, please
briefly state its nature and scope.

Application Deadline:
November 1, 1993.

Co-conveners:
Léo F. Laporte
Earth Sciences Dept.
Univ. of California
Santa Cruz, CA 95064
(408) 459-2248, fax 408-459-3074
E-mail: laporte@cats.ucsc.edu
Naomi Oreskes
Earth Sciences Dept.
Dartmouth College
Hanover, NH 03755
(603) 646-1420, fax 603-646-3922
E-mail: naomi.oreskes@mac.dart-
mouth.edu
Kenneth L. Taylor
History of Science Dept.
Univ. of Oklahoma
Norman, OK 73019-0315
(405) 325-2213, fax 405-325-2363
E-mail: aa0214@uokmvsa.bitnet l

Drilling continued from p. 56

margins of magma bodies. One highly
visible and challenging target to drill

is the “cracking front” that presumably
immediately surrounds an advancing
magma body. Only by drilling in-situ
crust at the spreading axis can the
important processes that occur at this
interface be investigated while they
operate. Ophiolites don't help us here!

THE TECHNOLOGICAL
CHALLENGE

Deep-sea drilling has proven to
date to be a most successful combina-
tion of science and engineering disci-
plines. In planning a science program
involving deep-crustal drilling, it is
clear that there must be concomitant
engineering developments. If full
crustal penetration to the mantle is
to be achieved, a drill string at least
11.5 km long will be required. The drill
string now on the JOIDES Resolution is
only long enough to reach layer 3 in
comparatively young crust, but not
much more. In addition, although the
diamond coring system under develop-
ment is unlikely to aid significantly in
the drilling of holes to the mantle, it
will be of inestimable value in drilling
young, fractured and unconsolidated
volcanic rocks at ridge crests. We know
from our experience at Hole 735B that
conventional rotary coring is very ef-
fective in older layer 3 gabbros. Thus,
it seems likely that a targeted hole to
the mantle is best sited in older and
altered crust where the available tech-
nology needs the least modification to
be successful. Lengthening of the core-
retrieval wire will be necessary, and
reentry cones will have to be sturdy
enough to withstand up to 100 re-
entries. However, these are not major
modifications to equipment, in light of
the scientific objectives and potential
results. The major concern is the time
that will be required to accomplish
such drilling and how it might be ac-
commodated into a global drilling pro-
gram; for example, it is estimated that
approximately seven 60-day legs would
be required to successfully drill one
rotary-cored hole to mantle—more
than one year of drilling (Natland et al.,

1989). It is in this light that the geolog-
ical community must ask, Will such a
hole be worth it scientifically? Of
course, the answer must be weighed
against other lithosphere targets for the
future. Although the offset partial sec-
tion strategy provides a means of di-
rectly coring plutonic and ultramafic
rocks and providing information as to
their drillability as well as immediate
geologic and geophysical data, to date
there has been a clear message from the
lithosphere community that the con-
cept of full crustal penetration should
be pursued as a long-term objective and
that engineering development to allow
such drilling must be supported. The
immensity of the task may necessitate
drilling under different conditions than
now exist in the Ocean Drilling Pro-
gram—i.e., with a fully dedicated alter-
nate platform to the Resolution, but
there can be no doubt that the poten-
tial results from this deep lithosphere
drilling will prove a major landmark in
our understanding of Earth systems.

REFERENCES CITED

Becker, K., Sakai, H., et al., 1989, Proceedings
of the Ocean Drilling Program, scientific results,
Volume 111: College Station, Texas, Ocean
Drilling Program.

Dick, H.J.B., prefacer, 1989, Drilling the oceanic
lower crust and mantle (JOI/USSAC Workshop
report): Woods Hole Oceanographic Institution
Report WHOI-89-39, 115 p.

MacDonald, K. C., 1991, Introduction: Mid-ocean
ridges: The quest for order: Oceanus, v. 34, no. 4,
p. 9-10.

Malpas, J. 1987, Crustal accretionary processes in
the Troodos Ophiolite, Cyprus; evidence from
field mapping and deep crustal drilling, in Malpas,
J., et al., Ophiolites: Oceanic crustal analogues.
(Proceedings of the symposium “Troodos 1987"):
Nicosia, Cyprus, Ministry of Agriculture and Natu-
ral Resources, p. 65-74.

Natland, J. H., et al., 1989, Deep drilling in the
ocean crust and upper mantle: Past commitments,
present prospects, future planning, in Drilling the
oceanic lower crust and mantle (JOI/USSAC Work-
shop report): Woods Hole Oceanographic Institu-
tion Report WHOI-89-39.

Sinton, J. M. and Detrick, R. S., 1992, Mid-ocean
ridge magma chambers: Journal of Geophysical
Research, v. 97, p. 197-216.

Von Herzen, R. P., Robinson, P. T, et al., 1991,
Proceedings of the Ocean Drilling Program, scien-
tific results, Volume 118: College Station, Texas,
Ocean Drilling Program.

Manuscript received September 7, 1992; revision
received December 7, 1992; accepted December 12,
1992 m

Planning Conferences/Workshops
for the Margins Research Initiative

sponsored by
National Science Foundation, Washington, DC

development is needed.

Margin Sedimentation and the Stratigraphic Record
May 24, 1993

Thompson Conference Center
University of Texas at Austin

Convenor
ROGER FLOOD
SUNY Stony Brook, Stony Brook, NY 11794
Phone (516) 632-6971

Magmatism and Mass Fluxes at Margins
May 9-11, 1993
Thompson Conference Center
University of Texas at Austin

Convenor
BiLL LEEMAN
Rice University, Houston, TX 77251
Phone (713) 527-4892

The purpose of the Conferences/Workshops is to bring together scientists from a wide
range of disciplines to discuss research progress in their fields as they relate to problems
associated with the initiation, evolution and destruction of continental margins.

These meetings will also provide a forum in which researchers can assess
future directions for research on continental margins and identify critical areas where

Limited travel funds are available to support attendance. Those wishing to
attend should send letters of interest by March 12, 1993 to John C. Mutter, Chairman,
Margins Steering Committee, Lamont-Doherty Earth Observatory, Palisades, NY 10964,
Attention: Hilary jones (or Internet: jem@lament.ldgo.edu or hilary@lamont.ldgo.edu).

Correction:

this error may have caused.

The phone number for the Geological Society of London was incor-
rectly published on the ad appearing in the January issue of G5A Today.
The correct number is (0225) 445046. We regret any inconvenience
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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
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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 Pricing

The cost of acquiring geoscience
literature in the United States has risen
substantially during the past 20 years:
journal prices for libraries have more
than doubled since 1987, and book
prices have increased more than 50%.
The rate of increase exceeds both the
basic inflation rate, as measured by the
U.S. Consumer Price Index, and library
funding during this period. Simply put,
the price of geoscience books and jour-
nals has been rising much faster than
the ability of libraries to purchase them.
This situation is not unique to the geo-
sciences, but reflects general trends in
scientific publishing. Such substantial
increases in publication costs are at-
tributed to several factors: changes in
dollar valuation against key European
currencies; basic inflation; cost of tech-
nological change in the publishing
industry; growth in publication size,
especially of journals; consolidation of
scientific publishing; demand for great-
er profit or operating margins; smaller
journal circulation; smaller press runs
for books; and geographical price dif-
ferentiation by publishers.

This Forum provides data on
geoscience literature prices and dollar
value during the period 1987 through
1992 and presents perspectives from
a commercial publisher, a society pub-
lisher, geoscientists, and libraries. The
Forum was put together by members
of the Collection Development Issues
Committee of the Geoscience Informa-
tion Society; the authors are responsi-
ble for all views expressed.

PERSPECTIVE I: An
Introduction to Geoscience
Literature Pricing

Michael Noga, Geology/Geophysics
Library, UCLA, Los Angeles and

Steve Hiller, Science Libraries, University
of Washington, Seattle (Chair, Collection
Development Issues Cominittee, Geo-
science Information Society)

Pricing data were analyzed for
books for the period 1987 to 1992 and
for journals for the period 1987 to 1993.
The periods of time covered are not

Forum Editor’s Note: This, the first
half of a two-part Forum, contains
the academic library community’s
perspective on the geoscience liter-
ature pricing issue. The issue of
April GSA Today completes this in-
depth look at this controversial
topic and presents five addition-
ally stimulating perspectives.

entirely comparable, because journal
pricing data cover a calendar year
whereas book pricing data are drawn
from fiscal year information. Prices for
1993 journal subscriptions are included;
this tends to overstate price increases
for journals during this period as com-
pared to books, which have been priced
only through June 1992.

Geoscience Journal Prices. The
pricing history for 178 titles represent-
ing a core collection of geoscience jour-
nals in the UCLA Geology/Geophysics
Library was evaluated. These titles do
not compose a comprehensive list, but
one that is representative of a large geo-
science library (Table 1). Prices increased
an average of 117% between 1987 and
1993; the cost of foreign titles rose 50%
more than U.S. titles. The average price
of a foreign commercial title in 1993 is
$864, an increase of more than 150%
over the seven-year period (Fig. 1). The
largest percentage increase for foreign
publications occurred between 1992
and 1993 (Fig. 2).

No single factor accounts for these
substantial price rises. Certainly many
journals have increased in size and fre-
quency to accommodate the growing
onslaught of papers, yet there is no
consistent connection with the magni-
tude of the price change. For example,
the price of both Computers and Geosci-
ences and Physics of the Earth and Plane-
tary Interiors tripled between 1987 and
1991, but the number of pages in the
former more than doubled, whereas
the latter saw a slight decrease. Simi-
larly, among scholarly societies, the
price of the Journal of Geophysical Re-

TABLE 1. GEOSCIENCE JOURNAL PRICES 1987-1993

Average price (U.S. dollars) Change

Type of publisher* 1987 1988 1989 1990 1991 1992 1993 (%)
Commercial (52) 291 340 369 429 533 557 721

Uus. (12) 122 127 144 150 200 208 246 103

Foreign (40) 341 404 436 513 633 662 864 153
Society (98) 139 156 166 182 215 241 265

U.S. (46) 140 160 169 192 214 246 255 83

Foreign (52) 138 152 163 173 216 237 273 98
Othert (28) 106 123 129 141 151 169 188

us.(11) 35 36 37 39 M 45 45 30

Foreign (17) 151 179 189 207 222 249 280 85
Total U.S. (69) 121 137 146 162 186 210 223 84
Total foreign (109) 215 249 267 303 370 395 491 129
Total (178) 178 204 219 248 298 322 386 117

* Number of journals in parentheses.

T Includes government, university, and institution publishers.
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Figure 1. Average journal price, 1987-1993.
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Figure 2. Journal price changes, 1987-1993; 1987 = 100.

TABLE 2. AVERAGE PRICES (U.S. DOLLARS)
FOR GEQSCIENCE BOOKS 1986-1987 TO 1991-1992

u.s. U.K. Europe Al Published in U.S.
(%)
1986-1987 40.49 58.38 75.14 54.54 44.5
1987-1988 48.13 73.49 83.24 65.69 41.2
1988-1989 43.03 82.71 93.72 68.61 42.8
1989-1990 58.04 87.64 98.70 78.97 42.0
1990-1991 57.65 87.05 117.46 83.11 M.
1991-1992 53.12 98.11 122.99 83.63 45.7
Change (%) 31.2 68.1 63.7 53.3 43.5
U.S. CPI 27.8%

search (JGR) rose 81% with a 49% in-
crease in the number of pages, while
the price of the GSA Bulletin went up
67%, with only a 15% increase in con-
tent. There is, however, a clear differ-
ence in price between journals pub-
lished by U.S. societies and those by
foreign companies, even when journal
size is considered. In 1991, annual
subscriptions to JGR, the GSA Bulletin,
and the AAPG Bulletin cost less than
10 cents per page, whereas foreign
commercial publications generally
cost 30 to 80 cents per page (Table 2).
Geoscience Book Prices. The
average price of a geoscience book in-
creased 53.3% during the period July
1986 through June 1992. However, the
rate of increase is substantially different
for items published in the United States
and those published in Europe. The
average price of a geoscience publica-
tion in the United States and Canada
increased only 31.2% during this period
(only slightly higher than the U.S. rate
of inflation), whereas the increase in
the average price of foreign books ex-
ceeded 65%. Pricing information was
taken from 2013 trade books published
by commercial, society, and institu-
tional publishers, covering the earth
and atmospheric sciences which were
part of the Blackwell North America
Approval Program from July 1986
through June 1992. Although the ap-
proval program covers a wide variety
of publications, it does not include
most government publications and

small-press books. U.S.-published books
accounted for 43.5% of the total, with
the remainder evenly split between
United Kingdom and European pub-
lishers. Nearly all European items were
commercially published, many of them
in series (Fig. 3).

The average price of a geoscience
book is now more than $83, and in
such fields as mineralogy, petrology,
geophysics, geochemistry, structural
geology, and stratigraphic geology,
it exceeds $100, putting many books
beyond the reach of both individuals
and libraries. Nevertheless, the rate of
increase for books is substantially less
than for serials. One contributing fac-
tor to higher prices has been smaller
press runs for scholarly monographs.
University presses that once published
2000 copies now have press runs as
low as 500.

Foreign Currency Value per
U.S. Dollar 1987-1992. The declin-
ing value of the U.S. dollar is often
cited as a major factor for price in-
creases of European publications.
Although the value of the dollar fell
sharply against the currencies of those
countries most involved in scientific
publication (Germany, Netherlands,
U.K.) between 1985 and 1987, it has
been relatively stable since that time,
with annual fluctuations of up to
10% per year. The average value of
the Dutch guilder and German mark
were about 10% higher in 1992 than
in 1987; the 1992 value of the British
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pound changed little from the 1987
value. While some price increases

can be attributed to changes in dollar
value, especially for German and Dutch
publications, it has not been the most
significant factor, as Figure 4 shows.

PERSPECTIVE II: Pricing—
the Libraries’ Perspective
Steve Hiller, Science Libraries, University
of Washington, Seattle

Libraries have been hit hard by a
combination of rising prices and reces-
sionary budgets during the past five
years. While most libraries have shifted
a larger proportion of their budget to
fund literature acquisition, especially
serials, it hasn’t been enough. Nearly
all libraries have canceled a significant
number of serial titles, while book
budgets remain generally flat.

Each summer during the past
six or seven years, libraries have raised
a collective shudder when publishers,
especially foreign publishers, set journal
prices for the coming year. The summer
of 1992 was the worst in many years.
The dollar had sunk to near-historic
lows against some European currencies,
and the average price of European com-
mercial journals rose by 30%. The re-
cession of the past few years has meant
that annual budget increases have been
small at best, and institutions in the
most economically depressed regions
have had actual declines. The largest
North American academic research li-
braries, members of the Association of
Research Libraries (ARL) raised expendi-
tures for serials by 70% from 1985-1986
through 1990-1991, approximately
50% greater than the increase for other
expenditures. As Figure 5 shows, even
this increase wasn’t sufficient, because
the average cost of serial titles held by
these libraries increased by 72%. The
average cost of books during this period
rose 47%, but library expenditures rose
by only 25% (Fig. 5). The net result:
the number of serial titles purchased
declined by 2%, and 15% fewer books
were bought. The proportion of money
spent on serials compared to books in-
creased from 55.3% in 1985~ 1986 to
63.3% in 1990-1991. Budgets at many
institutions maintained pace with price
increases for several years, but the cu-
mulative impact of annual increases
greater than 10% and recessionary
budgets has meant a substantial loss
of purchasing power. Many libraries
find they are spending a larger pro-
portion of their budgets on a relatively
small number of European commercial
publications.

The situation in geoscience libraries
has followed a similar pattern. Journal
subscriptions have been canceled at all
major academic research libraries. Dur-
ing the past five years more than 30
libraries have reported canceling 1750
subscriptions to geoscience journals.
This figure does not include cancellation
of second or multiple copies of a title at

a single institution. These are the very
libraries that other libraries and geosci-
entists depend on for material that can-
not be found in local collections. Thus,
journal cancellations at one library may
affect geoscientists everywhere. Initial
cancellations tend to focus on expensive
translation journals and long-running
European geologic titles. These are high-
cost and relatively low use items and
tend to cover such subjects as petrole-
um, coal and energy geology, paleontol-
ogy, and physical geography, although
these varied according to programs at
each institution.

However, recent cancellation
projects have begun to cut into main-
line English-language journals. At some
institutions, the fat is long gone, and
there’s little left but bones. During the
past two years, the University of Kansas
has canceled earth science serial titles
equivalent to ¥4 of the serials budget.
Cuts of that magnitude concentrated
on expensive European publications.
The University of Illinois at Urbana-
Champaign canceled more than 150
titles during the past year. At the Uni-
versity of Washington, the budget for
science serials doubled between 1987
and 1992, but average annual increases
of 12% were insufficient to cover price
rises. During a 15-month period in
1991-1992, three cancellations took
place—more than $10,000 in geo-
science titles.

While the problems at academic
libraries have been the most dramatic,
because their budgets are much larger,
almost all types of libraries have been
affected. The Geological Survey of
Canada canceled nearly 60 titles in
1992, and the U.S. Geological Survey
has canceled several titles and in many
instances holds just one copy to serve
all of its branch libraries. Economic
troubles in the oil industry have forced
many petroleum libraries to reduce
significantly on-site journal holdings.

At the same time, budgets for the
purchase of books have remained flat
or declined. It is much easier for libraries
not to buy a book than to cancel a
journal. At the California Institute of
Technology Geology Library, a compar-
atively well funded collection, expen-
ditures for geoscience books increased
by 13.4% and serials by 88.9% between
1985-1986 and 1991-1992. A book
budget that was “generous” seven years
ago is barely adequate today. Even the
significant increase in serials funding
was not sufficient to prevent an 8% cut
in the serials budget last year. The pro-
portion of the geology materials budget
spent on books at the University of Illi-
nois now hovers at a little more than
10%, half the percentage of three years
ago. Libraries increasingly report diffi-
culties acquiring such items as guide-
books, proceedings, and other types
of books due to insufficient funding.
Some institutions report that the prac-
tice of feeding serial price increases and
starving book purchases works against
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Figure 3. Book prices in dollars, 1986-1987 to 1991-1992.
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Figure 4. Foreign currency units per dollar, 1987-1992.
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undergraduate students, who can more
readily understand and relate to review
information contained in books. An-
other problem: many titles that libraries
used to receive free on exchange or at
low cost from government geological
surveys are no longer free, or have
become more expensive.

Are these canceled serial titles
being missed, or are they marginal titles
whose demise is unlamented, except
by some publishers? Libraries have re-
instated few of the titles canceled dur-
ing the past five years, although many
continue to purchase, albeit selectively,
new serial titles. At the University of
Iowa, a program was instituted in 1989
which provides the table of contents
for nine canceled journals to geology
library users, who can request articles
delivered at no cost to them. Only 10
to 15 articles a year are requested under
this program; the average annual cost is
$300 (including the table of contents),
a drop in the bucket compared to the
$10,000 annual savings from cancella-
tion. The University of Utah canceled
36 geoscience titles last year and will
employ a table of contents~-document
delivery service for some of these titles,
similar to the lowa program. A growing
number of institutions are providing
electronic access to commercially pro-
duced table of contents services and

facilitating fast delivery of articles to
users, regardless of whether the journal
is housed locally. Fortunately, most
large libraries have not yet had to face
the prospect of canceling core titles,
but if the trends of double-digit price
increases for European titles and insuf-
ficient budgets continue, this unwel-
come prospect will soon be reached
by many collections.

Librarians have also initiated
more sophisticated ways of evaluating
material in the collection. For example,
journal use studies were conducted for
the years 1988-1989 at Stanford and
UCLA. These studies counted how
often a journal was used, determined
the journals in which faculty published,
and noted which journals were cited
in graduate student theses (Stanford
only). The study revealed that English-
language journals published by soci-
eties received the greatest use and were
the most cited. Indeed, the ten most
frequently cited journals were all pub-
lished by scholarly societies. Other
studies have combined use with cost
to come up with a “value” index for
titles. Some libraries are working to-
gether to ensure that at least one insti-
tution purchases a title that can be used
by others. For example, University of

Forum continued on p. 60
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1993 GSA
Committees

and Representatives

Committees are the key to GSA’s accomplishments in promoting the science
of geology. Committee members and representatives contribute their expertise
and experience to all areas of GSA endeavor. Listed here are those currently serv-
ing the Society and the science as committee members and as GSA representatives

to other scientific groups.

Executive Committee

Robert D. Hatcher, Jr.—President and
Chair; William R. Dickinson—Vice-
President; E-an Zen—Past President;
David E. Dunn—Treasurer; John M.
Sharp, Jr—Council Member-at-Large

Audit Committee

John M. Sharp, Jr—Chair, 1991-1993;
Genevieve Atwood, 1992-1994;
Anthony J. Naldrett, 1993-1995;
Anthony Reso, 1993-1995; Paul A.
Bailly, 1992-1994; Ex officio: David E.
Dunn—Treasurer

Committee on Committees
Gordon P. Eaton—Chair; Richard H.
Groshong, jr.; Mary J. Kraus; Richard J.
Moiola; Stephen G. Wells; David M.
Cruden

Committee on

Continuing Education

Maria Luisa B. Crawford—Chair, 1991-
1993; Richard G. Craig, 1991-1993;
Samue) B. Upchurch, 1991-1993;
Carolyn G. Olson, 1993-1995; Laura E
Serpa, 1993-1995

Committee on the

Arthur L. Day Medal Award
Gordon P. Eaton—Chair, 1993; Don-
ald H. Lindsley, 1991-1993; Judith A.
McKenzie, 1991-1993; Richard M. Mit-
terer, 1992-1994; Walter D. Mooney,
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1995; J. Dungan Smith, 1993-1995

Committee on Education

David A. Stephenson—Chair, 1992-
1994; JoAnn P. Mulvany, 1991-1993;
Elisabeth C. Schwarzman, 1991-1993;
Linda Knight, 1992-1994; Frank
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ard, 1993-1995; Robert A. Matthews,
1993-1995; Section representatives:
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William D. Nesse (Rocky Mountain);
Marian Smith (North-Central); Larry G.
Enochs (South-Central); Arthur M.
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Wagner (Southeastern); Ex officio:
William R. Dickinson—Vice-President;
Conferees: Edward E. Geary—Coordi-
nator for Educational Programs; Laure
Wallace—USGS Educational Coordinator

Committee on

Geology and Public Policy

David L. Gross—Chair, 1991-1993;
Bruce B. Hanshaw, 1991-1993;
Thomas M. Usselman, 1991-1993;
Donald C. Haney, 1992-1994; Carroll
Ann Hodges, 1992-1994; John (Jack) C.
Schmidt, 1992-1994; Gail M. Ashley,
1993-1995; Emery T. Cleaves, 1993—
1995; George H. Shaw, 1993-1995;
Past Congressional Science Fellows:
Daniel R. Sarewitz, 1991-1993; Craig
M. Schiffries, 1992-1994; Kenneth B.
Taylor, 1993-1995; Ex officio: Section
representatives: (Cordilleran Represen-
tative to be named); John C. (Jack)
Schmidt (Rocky Mountain); David L.
Gross (North-Central); John A. Breyer

(South-Central); Robert H. Fakundiny
(Northeastern); Walter Schmidt (South-
eastern); Council/Committee Liaison:
E-an Zen—~Past President
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Richard W. Allmendinger—Chair,
1992-1994; Robin Brett, 1991-1993;
Martin A. Schuepbach, 1991-1993;
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Burbank, 1993-1995; Pinar Oya Yilmaz,
1993-1995

Committee on Investments

Carel Otte—Chair, 1993-1995;

Samuel S. Adams, 1992-1994; Brian J.
Skinner, 1992-1994; John E. Kilkenny,
1993- 1995; Anthony Reso, 1993-1995;
Ex officio: David E. Dunn—Treasurer;
Robert L. Fuchs—President, GSA
Foundation

Committee on Membership
Martin L. Stout—Chair, 1991-1993;
Daniel A. Textoris, 1991-1993;
Charles B. Sclar, 1992-1994;

Edmund G. Wermund, Jr., 1992-1994;
Jo Laird, 1993-1995; Hugh H. Mills,
1993-1995
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A. Wesley Ward, Jr.—Chair, 1989-1994;
David A. Lopez, 1980—; Ravindra P.
Sinha, 1989—; Diana F. (Elder) Anderson,
1990-; Jane E. Nielson, 1991—; Martha
N. Garcia, 1993-1995; Claudia 1. Mora,
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Mark S. Ghiorso—1994 JTPC Chair;
Laura F. Serpa—1995 JTPC Chair (term
begins at the summer 1993 JTPC meet-
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Sharp, Jr., 1991-1993; Karen L.
Prestegaard, 1992-1994; Mark Cloos,
1993-1995; Ex officio: F. Michael
Wahl—Executive Director; Sue S.
Beggs—Meetings Manager; Edward E.
Geary—Coordinator for Educational
Programs

Committee on Publications
Robert H. Dott, Jr—Chair, 1993-1994;
Fernando Ortega-Gutiérrez, 1992-1994;
James W. Horton, Jr., 1993-1995;
Morris W. Leighton, 1993-1995;

John E. Costa—Editor, Bulletin;

Arthur G. Sylvester—Editor, Bulletin;
David M. Fountain—Editor, Geology;
Henry T. Mullins—Editor, Geology;
Richard A. Hoppin—Editor, Memoirs
and Special Papers; David Schleicher—
Editor, Maps and Charts; Bruce E
Molnia—Forum Editor, GSA Today;
Eldridge M. Moores—Science Editor,
GSA Today; Richard Arnold Davis—
Chair, Treatise on Invertebrate Paleon-
tology Advisory Committee; Conferee:
F. Michael Wahl—Executive Director

Committee on Research Grants
Howard W. Day—Chair, 1991-1993;
Molly Fritz Miller, 1991-1993; Peter C.
Patton, 1993; Raymond V. Ingersoll,
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California libraries are coordinating
purchases of conference proceedings
and expensive translation journals
in this manner.

Libraries face the unusual prospect
of facilitating expanded access to the
literature while at the same time reduc-
ing the number of titles acquired. Many
academic and agency libraries now
subscribe to GeoRef on CD-ROM (a com-
prehensive database of the geoscience
literature produced by the American
Geological Institute), and users are
able to search directly. User frustration
occurs when they take their compre-
hensive list of citations and try to find
material in their library. The substantial
rise in interlibrary loan statistics (47%
in a six-year period, as shown in Fig. 6)
is probably due as much to improve-
ments in computerized access to liter-
ature as it is to the purchase of fewer
books or journals.

No one denies that there is a
problem and it is growing worse as the
gap between prices and library funding
widens. While it is difficult (and some-
times foolhardy) to predict the future,
I believe that the following steps will
be necessary to bring this situation
under control.

1. Libraries will undertake more
sophisticated analyses of collection use
and tie these studies to cost. Costs will
include not only the price of the item,
but also processing costs (acquisition,
cataloging, binding) and the space
necessary to house material.

2. Libraries will continue to cancel
journals and add books on the basis
of institutional need and resources.
Librarians will work closely with geo-
scientists to evaluate existing holdings
and analyze how they fit into the
research and instructional processes.

3. The traditional research library
philosophy of building comprehensive
on-site collections will change. Research
libraries will continue to maintain col-
lections of core material but will rely
on other sources for just-in-time deliv-
ery of more specialized or peripheral
material. Vendors and publishers will
continue to develop delivery systems
that address this need, and library
consortiums will share specialized
items between institutions.

4. Electronic access to and delivery
of information will continue to expand
as more material is available in digital
format and networks provide the capa-
bility of delivering information, includ-
ing graphics, quickly and inexpensively.
More specialized information may be
“published” only in electronic format.
Electronic access to the literature will
be fast and easy, and there will be sev-
eral convenient options for informa-
tion delivery.

5. The “publish or perish” syn-
drome must be changed or the system
of scholarly communication as now
constituted will collapse. There are too
many manuscripts chasing too many
publications at too high a cost. A Gresh-
am’s law of scientific publishing is at
work which threatens the viability of
scientific communication. Librarians

and geoscientists must work together
to ensure that information is provided
to the widest possible audience at the
lowest cost. This will undoubtedly mean

the demise of some journals and the
emergence of new forms, predomi-
nantly electronic, to disseminate
knowledge in the field. B
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Figure 6. Supply and demand in ARL libraries, 1985-1986 to 1990-1991. Copyright 1992,
Association of Research Libraries. This graph compares growth in numbers of users with changes

in on-site resources and resource sharing.
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GEOLOGICAL SOCIETY OF AMERICA

MEDALS AND AWARDS

FOR 1992

Presentation of the

PENROSE MEDAL

to
JOHN FREDERICK DEWEY

Citation by
WALTER C. PITMAN III

When the hypothesis of sea-floor
spreading was proposed, it was sug-
gested that continental accretion and moun-
tain building took place at the convergent plate
boundaries. But the problem of relating the various
compiex geologic observations and data to the con-
vergence process was unresolved and appeared to
be monumental. John Dewey has been one of the pri-
mary movers in placing the problem of these geologic
processes on a firm rational basis within the framework of
plate tectonics. The variety, scope, and importance of his
work in this regard are amply illustrated by the breadth of
his publications.

His earliest work on the subject included papers deal-
ing with the problem of converting an Atlantic-type margin
to an Andean margin; the general problem of mountain
building as related to the Wilson cycle; and relating the
formation of the Appalachians and Caledonides to the
convergence of the circum-Atlantic continents. The most
important contribution of these papers was in developing
a methodology that, in defining criteria or critical geologic
indicators, would enable the unraveling of the history of
a mountain belt within a plate-tectonic framework. This
methodology was applied by Dewey and others, in a
series of papers, to the deformation belt that lies between
the African, Arabian, and Indian plates and Eurasia. In this
work the importance of microplates at convergent bound-
aries and back-arc basins formed during the convergence
process was realized. Dewey has recognized the impor-
tance of understanding plate phenomena that occur at
nonconverging plate boundaries, such as rifting, the
complexities of transform faulting, and hot-spot activity
as manifestations that may eventually be swept up into
mountain belts and are therefore key to understanding
tectonic processes. He has made important contributions
to our understanding of the processes of ophiolite obduc-
tion. He and his colleagues recognized three necessary
conditions for ophiolite obduction: first, that the continental
edge must have been thinned and, second, depressed,
and third, that the ophiolite must be young. These criteria
were recognized by Dewey and his colleagues in their
study of the Bay of Islands complex and have been
applied to mountain belts, both ancient and modern,
first in recognizing that these are suture zones and then
in unraveling the geologic history.

By any standard John Dewey must be recognized
as one of the most imaginative, productive, and important
geologists of our time. His ideas constitute some of the
most significant contributions to the modern revolution
that has taken place in the geological sciences.

= Response by
JOHN FREDERICK DEWEY

To be named Penrose Medalist by the Geological
Society of America is the highest accolade that a field-
based generalist can receive, and | am overwhelmed. |
am particularly pleased to receive the Medal during E-an
Zen's presidency, to have closely followed Bill Dickinson
and Warren Hamiiton in the award, and to have my close
friend and deeply respected scientific colleague, Walter
Pitman, as my citationist. The United States has had a
major, perhaps critical, influence in my geological life. In
1964, Art Boucot invited me to join a small team remap-
ping the Arisaig area of Nova Scotia, and that summer
| also joined Marshall Kay in Newfoundland. To a young
field structural geologist working in the Caledonides of
western Ireland, this was a superb opportunity to broaden
my interests to a regional tectonic scale. During the next
few years, Bob Jastrow’s Goddard Conference, Marshall
Kay’s Gander Conference, the Halifax Geological Associ-
ation of Canada meeting and a developing field program
in Newfoundland convinced me that continuity existed
from the Appalachian to the Caledonian orogen and,
moreover, that one cannot understand the particular
(small-scale) without the analysis, synthesis, and compi-
lation of the general (large-scale), and vice versa. Conse-
quently, | jumped at Chuck Drake’s offer of a sabbatical
leave at Lamont in 1967, which | spent putting together a
synthesis of the Appalachian-Caledonian orogen. This
was the critical year in which the mobilist ideas of Hess,
Dietz, and Tuzo Wilson were pulled together with the
seismicity work of Sykes and others, and the magnetic
anomaly work of Pitman and others into a coherent theory
of plate tectonics; the plate-tectonic “converting” vision
forced me to the view that tectonic geology can be ex-
plained only in a plate-tectonic framework. Bill Dickinson’s
1969 Asilomar Penrose Conference brought together a
number of geologists, including Warren Hamilton and
Clark Burchfiel, who were developing similar ideas and
methodologies. This was a truly wonderful, mind-blowing
conference at which people stayed up all night arguing,
forging many strong friendships, and at which Tanya
Atwater showed us the rigorous quantitative kinematics
of plate-boundary evolution as a basis for understanding
the early geologic evolution of whole mountain belts. Now,
the pull of the United States was becoming inexorably
stronger, and | found myself unable to refuse Jack Bird's

offer to join an expanding group at SUNY—AIlbany,
where | spent 12 happy and productive years of geological
excitement with superb colleagues and graduate students.

These were the heady days of almost exclusively
responsive-mode academic science. Since then, an anti-
intellectual and dangerous shift toward the dirigiste mode
has developed in which scientific bureaucrats aided and
abetted by some scientists are designing large research
programs, abstracting substantial quantities of cash into,
and inviting research proposals in, these programs. The
notion that prognoses and sensible decisions can be
made not only about which areas are important but,
worse, which are likely to generate significant results, is
banal. There is only one proper way to dispense cash to
basic academic research, and that is for unsolicited pro-
posals to be peer reviewed by the best scientists purely
on the basis of intellectual excellence. In this way, the
random walk of basic science is preserved by the best
young researchers deciding what they wish to do, not
what bureaucrats and older scientists tell them to do. Our
whole system should be geared toward trusting and sup-
porting clever young people with their own ideas rather
than in designing projects that constrain and shackle
them.

Closely allied with this problem is the corrosive
“need” for funding agencies to constantly redefine goals
and missions, inevitably distorting basic research to
applied goals and the marketplace. When will bureaucrats
recognize that basic research cannot be directed and
that the small proportion of research that leads to break-
throughs, paradigm changes, and results of great societal
and economic importance cannot be predicted.

Another increasing tension in geology has been the
progressive relegation of field geology to a diminishing
role of the euphemism “data collection” and as “ground
truth” for remote sensing and modeling. Numerical model-
ing and laboratory experiment are very important ingredi-
ents in geology, but the truth resides, ultimately, in the
field; the problem is how to recognize and extract it. As
Francis Pettijohn said, “nothing is as sobering as an out-
crop.” Geology is a massively complex eclectic and lat-
eral-thinking science and needs everything including
speculation, numerical modeling, experiment, meticulous
field work and mapping and, above all, thinking at all
scales from the crystal lattice to the whole Earth. We must
let our minds wander away from conventional wisdom and
constantly renew our thinking. Paradigmatic fashion in
science is a useful framework upon which to hang our
research, but beware closing our minds to unconventional
notions, especially the catastrophic nature of the geologic
record at all scales from the K-T boundary event to ice
and rock avalanches and Andean erosion. Tragically,
fashion and respectability are transient and fickle; the K-T
boundary has polarized not only into true believers and
opponents but into Chixcolub as a touchstone of respect-
ability. By all means, let us expand our minds into the
remotest concepts, but let us not believe in ultimate truths
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and proofs in science any more than in the arts; things
either work or don't work, and are not right or wrong.
Another problem from which we suffer increasingly is
the literature explosion, part of which is a genuine neces-
sity of rapidly advancing data and ideas of science and
the increasing number of people engaged in scientific
research. Unfortunately, a very large part results from
intense competition in which there is much careless redis-
covery of the wheel (commonly in elliptical or rectangular
form) because of declining standards of scholarship in
knowing and citing the literature. The problem is com-
pounded and encouraged by the absurd proliferation of
scientific journals over the past 20 years. Increasing num-

bers in the science have led also to various forms of out-
crop vandalism, partly by hordes of uncontrolled students
and partly in the name of research where classic outcrops
with their weathering patinas have been destroyed (for
example, multiple drilling of the K-T boundary in Woodside
Creek, New Zealand) or completely removed.

Lest all this sound too negative, we are at a wonder-
fully exciting period in geological research (as we always
are) in which quantitative and logical rigor is developing
with a new appreciation and methodology in process-
oriented, question-asking field work. If we respect ali the
traditional and modern intellectual inputs into modern
geology, treat the field environment with care, and engage

in a rigorous scholarly and honest approach to the litera-
ture and communication with fellow workers, geology will
continue to grow and flower.

My life as a tectonic geologist has allowed me to
travel widely, to see a great deal of superb geology, to get
to know a lot of fine geologists, and to make many lifetime
friends, especially in the United States. To have been
recognized for the rewarding life that | have lived is faintly
embarrassing but | am profoundly honored and deeply
touched to have been awarded the Penrose Medal of
the Society for which and for whose members | have
such affection and gratitude. | thank you all very much.

Presentation of the

DAY MEDAL

Citation by
EUGENE M.
SHOEMAKER

Few scientists have as wide a
range of interests, and none in geology
have addressed with rigorous authority any more
diverse set of topics than Sue Kieffer, superb experi-
mentalist, field observer, theoretician, and teacher.

For openers, Sue solved the riddle of the forma-
tion of coesite in the Coconino Sandstone at Meteor
Crater, Arizona. She developed a well-calibrated quanti-
tative X-ray diffraction technique to determine the amount
of coesite formed at different shock stages, demonstrated
that the coesite occurs chiefly in collapsed pores, devel-
oped theoretical models that describe the shock propa-
gation and the collapse of the pores, and concluded that
coesite crystallizes from hot, sixfold coordinated silica pro-
duced by shock jetting from the pore walls. She then ap-
plied these results to a more general understanding of
shock melting and shock lithification of porous regoliths.

As Sue worked on shock metamorphism, she had to
worry about heat capacities. This led her off on the trail of
lattice vibrations and Raman spectra, resulting in a series
of five classic papers that, among other things, showed
how to calculate isotopic fractionation factors from more
basic physical observations. She extended the formula-
tions of heat capacities to include both the acoustic and
spectral data, and she derived values for complex silicates
that closely match the best calorimetric measurements.

A unifying theme of her later work has combined
thermodynamics with fluid dynamics. Basically, Sue wants
to know why and how fluids erupt—here on Earth or on
lo or Triton, 30 astronomical units away. There is a risk in
pursuing this game. She helped Monitor Mount St. Helens
from a site where, only days later, a USGS colleague was
blown away in the blast. While carrying out an exquisite
series of observations of Old Faithful Geyser, she slipped
and broke her ankle, thus ending a career as an outstand-
ing marathon runner. Out of all this has come a truly basic
understanding of the theory of geysers and violent vol-
canic eruptions.

When active volcanic plumes were discovered on
the Jovian satellite lo by Voyager 1 in 1979, and SOz gas
was detected in one of the plumes, Kieffer promptly con-
structed the temperature-entropy phase diagram for SO2.
Such a diagram provides an elegant technique for tracing
the thermodynamic path of a volatile fluid as it travels up a
volcanic vent; she found that the observed heights of the
plumes could readily be accounted for if they were driven
by expansion of SO gas from shallow reservoirs on lo.
She then proceeded to a complete physical theory of
violent gaseous volcanism, with application to plumes
driven by both SO; and sulfur gas.

to
SUSAN WERNER KIEFFER

Now you wouldn't think that there is
a connection between shock metamor-
phism and the flow of a river, but there is. Sue

noticed that the equations stemming from conservation of
mass, momentum, and energy for flow across a shock
front are very similar to the equations for the flow of a
river through a hydraulic jump.

In 1969, a catastrophic flood produced a debris fan
at the mouth of Crystal Creek in the Grand Canyon, con-
verting Crystal Rapid to the most difficult and dangerous
rapid on the lower Colorado River. In the summer of 1983,
discharge from Glen Canyon Dam was allowed to go as
high as 96,000 cfs, and an enormous standing wave, up
to 6 m high, formed at the foot of the steepest declivity at
Crystal Rapid. Sue, an experienced “river rat,” decided to
investigate. She concluded that the giant wave had been
formed by a hydraulic jump, and she carried out a thor-
ough field and theoretical study, mapping the channel at
Crystal Rapid at low flow and tracing the flow lines at vari-
ous discharges. From this work, she established the equi-
librium configuration of the channel for various discharges.
By systematic study of many other rapids, she estimated
a prehistoric peak flood discharge on the river of about
400,000 cfs. She found that the constrictions in the chan-
nels of each rapid were remarkably uniform and that this
uniformity must be due to the capacity of the river to con-
tour its own channel during episodes of supercritical flow.

Kieffer has an uncanny knack for solving the physics
of interesting problems in geology and then developing
applications of considerable generality. With deep insight
in both geology and physics, she is the modern-day equiv-
alent of G. K. Gilbert. Incidentally, while running rivers, she
also plays the flute. Arthur L. Day would be proud of her.

Response by
SUSAN WERNER KIEFFER

| would like to use this occasion of my acceptance
of the Day Medal to offer a thought about interdisciplinary
work—past, present, and future.

The medal was established by Arthur L. Day in 1948.
He was 79 years old, and clearly remembered the difficul-
ties that he had experienced decades earlier in bringing

the subjects of physical chemistry and seismology into
traditional geology; he had also struggled to establish his
philosophy that the field could be used as a large-scale
laboratory (see, for example, R. B. Sosman’s memorial to
Arthur Louis Day; GSA Bulletin, 1964, v. 75, p. 147-156).
With the establishment of the medal, Day’s intent was to
foster and to recognize interdisciplinary efforts in the
future.

Today, some 40 years later, | think that Day would
be pleased with the progress we have made. Physics,
mathematics, and chemistry are integral parts of our sci-
ence. Our subdisciplines of seismology, geophysics, geo-
chemistry, and planetary sciences clearly are established
across older disciplinary boundaries. But, | believe that we
have just started on the process of expanding the frontiers
of geology, and that we have new interdisciplinary bound-
aries yet to explore.

We are going to tackle increasingly complex system
problems on Planet Earth in the next decade. That sci-
ence which we casually refer to simply as “geology” has
the potential to be the most relevant, opportunistic, and
intellectually aggressive of ail of the sciences as our Civi-
lization moves from the 20th century exploitation of the
Earth to a 21st century of conservation. | would like to
see us welcome, embrace, and aggressively pursue fluid
dynamics, biology, nonlinear dynamics, and computer
systems sciences. | think that we have only begun to see
the boundaries between our own relatively young subdis-
ciplines of geochemistry and geophysics being explored.
Societies like GSA can, and must, be a part of the ongo-
ing metamorphosis of geology. We can maintain our
strong traditional role by having meetings that are a forum
for researchers, teachers, and students from many differ-
ent fields and careers to meet and explore new ideas. We
can—uwith other science and educational societies—have
a new political voice. And we can greatly expand our in-
volvement in education in many ways. In all of these activ
ities, | hope we will work to push back the frontiers of inter
disciplinary research and interdisciplinary teaching, and tc
pull down the barriers that separate seemingly disparate
sciences. There really is a remarkable unity in studies of
the Earth and its processes.

| deeply appreciate being a member of the scientific
community, and in particular, of the geologic community.
Sometimes the institutional, budgetary, or controversial
events that get prominence obscure the fact that we are
generally a supportive and generous community of schol-
ars and friends. | thank all of you friends, teachers, and
colleagues very much—not only for the honor of the Day
Medal, but for the way we have shared our lives and our
work.
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Presentation of the

YOUNG SCIENTIST AWARD (DONATH MEDAL)
to
JOHN PETER GROTZINGER

CTHED
DONATH
o ¥ ViEDAI

Citation by
PAUL E HOFFMAN

In the current renaissance in
sedimentary geology, John Grotzinger
has emerged as the master of the Pre-
cambrian. In 40 months of field work on several
continents, he has shown how carbonate platforms
evolved over two billion years of Earth history, de-
monstrated the interplay of tectonics and eustasy
in the development of passive-margin and foreland
basins, and decisively reinterpreted both the Thelon and
Wopmay orogens of the Canadian shield.

This 35-year-old’s career in earth science began
in 1979 when, at the height of the oil boom, he chose to
spend a summer working, without pay, in the mosquito-
infested barren lands of the northwestern Canadian
shield. A Philadelphia native, he had graduated from
Hobart College in natural science and lacrosse. The late
Preston Cloud saw his potential and encouraged him to
try the Geological Survey of Canada as a sort of scientific
“boot-camp.” Hooked, he proceeded to the University of
Montana at Missoula, where he did a Master’s thesis
under Don Winston on Mesoproterozoic carbonates in the
Belt basin. His Doctoral thesis under Fred Read and Ken
Eriksson at Virginia Tech was supported by the Canadian
Survey, and it established the Rocknest platform of the
Wopmay orogen as a paradigm for Paleoproterozoic car-
bonates. His intensive analysis of small-scale cycles and
their lateral variation across the rimmed platform indicated
a eustatic control suggestive of Milankovitch orbital forc-
ing. Comparisons with Neoproterozoic, Mesoproterozoic,
and Archean carbonate platforms led to his discovery
of changes that he related to evolution in atmospheric
and seawater chemistry.

As a postdoc at the Lamont-Doherty Geological
Observatory working on contract to the Canadian Survey,
he recognized and elucidated a foreland basin correlative
with the Rocknest platform. The foreland basin interpreta-
tion contributed to the realization that the Thelon orogen
represents a continent-continent collision, not merely an
intraplate reactivation structure. Grotzinger then joined the
faculty at the Massachusetts Institute of Technology and,
following up an observation of the late Rein Tirrul, he and
Sam Bowring dated zircons in far-traveled volcanic ash
falls in the foreland basins of the Thelon and Wopmay
orogens. They obtained accurate and precise ages for ini-
tial collision events in both orogens, and resolved a funda-
mental tectonic dilemma in the plate tectonic interpretation
of Wopmay orogen. From stratigraphic data, Grotzinger
and 1990 Donath Medalist Leigh Royden estimated a
flexural rigidity for the Slave craton lithosphere two billion
years ago. By this time, Grotzinger had demonstrated that
the stratigraphic architecture of Precambrian carbonates
and clastics was strongly influenced by relative sea level
fluctuations operating on time scales ranging from 105 to
107 years and distances greatly exceeding the flexural
wavelength of the lithosphere.

From the outset, Grotzinger exhibited extraordinary
powers of observation and an intense natural curiosity. He

personified the best in field geology,
eagerly incorporating insights from geo-

physics, geochemistry, and geobiology, from
theory and forward modeling, but believing (to paraphrase
Ken Hsu) that geology is ultimately not about what should
have happened but what actually did happen. He discov-
ered early on to tackle general problems, doing so with
poise and passion. Yet for all his fire and intensity, he is
fondly admired for his sensitivity to the needs of others,
born perhaps of personal knowledge that even the
proverbial bed of roses has thorns.

On a personal note, | want to thank you, John, for
rekindling my own interest in sedimentary geology and
for suggesting the fantastic Kaoko belt of Namibia as
my next field area.

Response by
JOHN PETER GROTZINGER

President Zen, Dr. and Mrs. Donath, ladies and gen-
tlemen, it is an honor for me to be chosen as the recipient
of this award. As established by previous medalists, this
ceremony presents an opportunity to publicly thank those
people who have contributed to my development as an
earth scientist. | wish to thank several people in particular.

As an undergraduate at Hobart College | was first
introduced to the excitement of research by William
Ahrnsbrak and Donald Woodrow. The two enthusiastically
guided my first research project involving a study of the
diffusion of chloride through Quaternary sediments at
the bottom of Lake Seneca in upstate New York.

From there | proceeded to the University of Montana
for a master’s degree under the direction of Don Winston.
Don taught me how to study sedimentary rocks and de-
veloped my appreciation for the often spectacular pre-
servation of Precambrian sediments.

My doctoral research was completed at Virginia Tech
under the supervision of Ken Eriksson and Fred Read. |
thank Ken for insights into the realm of clastic sedimentol-
ogy and Precambrian sedimentation. Ken’s broad-based
research program demonstrated the need for a thorough
knowledge of earth science outside of sedimentology and
stratigraphy. | thank Fred for training me in the methods of
carbonate sedimentology and for providing unlimited sup-
port and a fun and productive working environment. | also
thank Fred for the opportunity to work with him in develop-
ing the first numerical model for carbonate cyclicity. This
experience was responsible for my deciding to accept an
institutional postdoctorat fellowship at Lamont-Doherty

Geological Observatory. Virginia Tech also had many
excellent graduate students, and | am indebted to Steve
Dorobek, Charles Harris, Isabel Montanez, and Ed
Simpson for many interesting discussions and debates.

At Lamont | had an extensive collaboration with
Gerard Bond, Nick Christie-Blick, and Michelle Kominz,
all of whom stimulated me to think about lithosphere-scale
modeling. There | developed the idea to examine the ge-
ometry of Precambrian foreland basins as a way to deter-
mine the thermal structure of the continents at that time.
Also, we worked together on assessing the potential for
applying the concepts of sequence stratigraphy to non-
fossiliferous Precambrian strata.

Since 1988 | have been a professor at MIT, and this
has been a great experience because of interactions with
many of the faculty there, including Clark Burchfiel, Sam
Bowring, Kip Hodges, Wiki Royden, and John Southard.
John and | have taught sedimentary geology together, and
I have mapped with Kip and Clark. | have written papers
with Sam on the tectonics of the Wopmay orogen and
with Wiki on the elastic strength of Proterozoic continental
lithosphere. | thank them all for their inspiration, enthusi-
asm, support, and criticism. | also thank our chairman,
Tom Jordan, for strengthening our department in continen-
tal geology and continuing to promote harmonious collab-
orations among geology, geophysics, and geochemistry.
Tom has been a very strong supporter of field geology
at MIT, and at this time we now offer four separate field
courses.

Since my graduation from Hobart Coliege | have had
a long and prosperous relationship with the Geological
Survey of Canada supported primarily through the efforts
of John McGlynn, the former Director of the Precambrian
Division, and Paul Hoffman. Thirteen years ago Paul in-
troduced me to regional mapping. His approach featured
1:50,000 observations collected at a 1:250,000 pace, in
which we averaged about 15 miles per day, on foot, with
the longest days marked by 25-mile traverses. Somehow
I survived. Paul has had a great impact on my develop-
ment as an earth scientist. He has acted as a mentor,
enthusiast, devoted analyst of the Precambrian, and
unflagging critic.

Moving along to familial relationships, | thank my
parents, Paul and Mary Grotzinger, for showing me the
value of intellectual flexibility and integrity, and the impor-
tance in considering all options. However, | am especially
pleased to publicly thank my wife Donna, whose support
and generosity are hard to fathom. She has tolerated field
seasons spanning from 3 to 5 months per year for 8 years
now, as well as late nights and lost weekends spent
planning lectures and labs, grading exams, and writing
research papers. In addition to her own career as an
environmental engineer, she continues to support my
endeavors, as well as those of my students, and recog-
nizes the simple fact that aspiring field geologists can only
be trained in the field. There are no shortcuts for this.

In closing, | thank you, President Zen, for this honor,
which | humbly accept.
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Prgsentation of the

GSA DISTINGUISHED SERVICE AWARD
to
ALLISON R. (PETE) PALMER

Citation by
E-AN ZEN

GSA's Distinguished Service Award is given to
acknowledge especially significant contributions to the
Society and to the profession. This year, the Council
presents the award to Pete Palmer.

Pete was a distinguished paleontoiogist and stratig-
rapher with the U.S. Geological Survey, specializing in the
Cambrian. He then joined the faculty at the State Univer-
sity of New York at Stony Brook before coming to GSA.
The profession will remember his accomplishments as the
coordinator for GSA's Decade of North American Geology
project. Pete was immersed in all phases of fund raising
and the planning, preparation, production, and publication
of the DNAG volumes, charts, and maps, that summarize
comprehensively our understanding of North American

geology, and that stand as magnificent signposts to geo-
logical research. In the process, he performed the miracle
of persuading nearly 2000 people to produce the manu-
scripts they had promised, and of meticulously editing
their contributions. It's hard to imagine that any other per-
son could combine the broad and keen scholarship, the

editorial acumen, and the perseverance, persuasiveness,
zest, and good humor Pete did to bring the DNAG dream
to reality.

Pete was instrumental also in setting up the basis
for GSA's entry into K—12 earth science education. From
1986 until his formal retirement from GSA a year ago, he
was the part-time Education Coordinator for the Society.
During this period, Pete established contacts with many
other science organizations for future collaboration; he
helped set the philosophical tone of what GSA should do,
and he got our flagship effort, the Partners for Excellence
program, off to a good start. The earth science education
community, like the research community, benefited from
Pete's skill and irrepressible enthusiasm.

Pete, | am privileged to represent the GSA in giving
you this token of your colleagues’ appreciation, respect,
and affection, the GSA Distinguished Service Award for
1992.

Presentation of the

ARCHAEOLOGICAL GEOLOGY DIVISION AWARD

to
FEKRI A.HASSAN

Citation by
C. REID FERRING

On behalf of the Archaeological Geology Division, it
is a pleasure and honor to present our Division Award to
Fekri Hassan. The purpose of the Archaeological Geology
Division Award is to formally recognize successful integra-
tion of geology and archaeology. Fekri's accomplishments
in the arena of geoarchaeology are prodigious, and we
are all proud of his success. Fekri's achievements have
exemplified the aspirations of our Division. At the same
time, his stature in the field of archaeology has enhanced
the consideration and impact of geoarchaeology by many
archaeologists, a goal that many of our members hold as
one of our highest and most challenging.

| have enjoyed a friendship with Fekri for two
decades, yet in this respect | am one of many. Fekri's wit
and easy hospitality have always drawn friends and stu-
dents to him. These friendships are inevitably intertwined
with respect for Fekri’s scientific philosophy and his pro-
gressively innovative ideas concerning the evolutionary
dynamics of prehistoric cultures and their ecosystems.

The phenotype of his philosophy is a remarkabie
array of contributions to archaeology and geology. While
awards such as this are typically made to register the
printed evidence of productive contributions, | think that
in Fekri's case, the award could easily have been made in
recognition of the intellectual software behind the publica-
tions. For, over the past 20 years, Fekri has transcended
geoarchaeology as interdisciplinary empiricism. Rather,
he has incorporated geoarchaeological methods and con-
cepts into his frequently bold and always challenging anal-
yses of prehistoric cultural systems and the means by
which we perceive them.

Fekri's education and training have clearly guided
but not constrained his career. His bachelor’s and mas-
ter's degrees are in geology and chemistry from Ain
Shams University in Cairo. After completing his Ph.D. in
anthropology at Southern Methodist University, he began
the geoarchaeological research in Egypt and adjacent
regions that he vigorously continues today.

Fekri's research has remarkable topical and method-
ological breadth. The scale of his applications of geology
to archaeology spans ceramic provenance to geoclimatic
models of landscape change and human settiement pat-

terns. His interest in palecenvironmental reconstruction
vis-a-vis culture change dynamics has been a mainstream
focus for his research. These studies began with his work
on the Late Paleolithic in the Nile Valiey in the 1970s,
continued with his exemplary studies of Capsian Escar-
gotieres, and then mushroomed into a long-term focus

on the emergence of agriculture and civilization in Egypt.

In these endeavors, there are few aspects of the
archaeological record that have escaped his scrutiny. He
has made significant contributions to archaeometry via
analysis of radiocarbon ages and chronologies as these
pertain to patterns of predynastic culture change. His geo-
logic and paleoenvironmental investigations are meticu-
lous; these are exemplified by his studies of playas in the
Egyptian Sahara, where he has integrated data on cli-
mate, hydrography, and site formation into models of
human adaptive responses. This work has been expanded
more recently by analysis of global climatic changes and
their biophysical impacts on landscapes and human
populations.

Fekri's impact and stature as a spokesperson for
interdisciplinary research is clearly evident in his activities
in the profession. He is editor for two journals and writes
numerous reviews for other journals. He has dedicated
significant efforts on behalf of the Committee of the
Egyptian Antiquities and the Ministry of Culture.

Fekri's contributions to our Division are greatly appre-
ciated. He served on many committees prior to entering
the “executive track” in 1987. | especially remember the
symposium he and Bill Farrand organized in 1987, when
they brought some of the leading paleoanthropologists
and archaeometrists to the GSA forum to provide a stim-
ulating discussion of early hominid biocultural evolution.
This form of exchange between disciplines is really one

of the signal aspects of Fekri's contributions to our Divi-
sion’s goals. He has written numerous synthetic review
articles for jaurnals and books, and he is a frequent
speaker on behalf of gecarchaeology at symposia and
as a guest lecturer.

His broad research interests, his fluency in archaeo-
logical concepts, and his innovative and thorough appli-
cations of geology to archaeology readily explain his
achievements, on the one hand, and the attention he
gains from archaeologists, on the other. Bertrand Russell
said: “All the raw material of our knowledge consists of
mental events in the lives of separate people.” With our
award, we recognize the unique energy that Fekri has
brought to bear on archaeology, geology, and the methods
of science. We are fortunate that his communicative skills
have allowed and encouraged so many others to share
in his experiences and gain insight into his perceptions.

Response by
FEKRI A. HASSAN

| am most honored by the Archaeological Geology
Award inasmuch as it is an expression of my modest
efforts in a field that | regard as one of the most exciting
and fruitful domains of inquiry.

| find archaeological geology exciting because it
opens up the door to the arena of human interaction with
the earth. Although technically, we often define archaeo-
logical geology or geoarchaeology in terms of the appli-
cations of geological techniques and know-how to ar-
chaeological issues, the broader and deeper view of
archaeological geology concerns the dynamic interac-
tions between humankind and the earth from the moment
human footprints were left in the volcanic ash of Africa
to the recent archaeological past of nations and empires.
From this perspective, | view archaeological geology not
as a handmaid to archaeology, but as a field in its own
right that promises to give us profound insights into our
current ecological dilemma.

Gravitating toward archaeological geology was an
outcome of my initial training in geology in Egypt. In the
eternal shadow of the Pyramids of Giza, | worked on the
stratigraphy and petrography of Eocene limestones. | was
fortunate subsequently to work closely with Professor
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Rushdi Said, who impressed me not just by his encyclo-
pedic knowledge of geology, but also by the breadth of his
intellectual pursuits, and his engaging personality. When |
met Professor Said, he had been collaborating with Pro-
fessor Fred Wendorf of SMU on the prehistory and Qua-
ternary geology of Egypt. One morning, | found myself in
a tent in Upper Egypt in the field camp of Professor Wen-
dorf. It was an experience that changed my life. In camp
were Bahay Issawi, Vance Haynes, Achilles Gautier, and
Romauld Schild, a team of stars in geoarchaeology.
| could not have had a better initiation.

A year later, | was in Dallas to study prehistoric
archaeology. There, in the Institute for Earth and Man,
| found myself in an environment where geology and pre-
historic archaeology were the constituents of the air filling
the corridors. It was a great learning experience to be in
the company of Claude Albritton, Vance Haynes, and Jim
Brooks. Fred Wendorf's work in Egypt exemplifying and
nurturing the close coilaboration between the earth sci-
ences and archaeology allowed me to continue to dream
of geology as | studied for my degree in archaeology.
The dream was also sustained by the stimulating work of
Karl W. Butzer on Egyptian geoarchaeology, and his gen-
eral treatment of prehistoric geography and ecology which
set the stage for the possibilities of archaeological geology.

When the opportunity arose of establishing a labora-
tory of geoarchaeology at Washington State University,
following in the footsteps of the late R. Fryxell, | was at
home in a department led by R. Daugherty, that recog-
nized the key role of human interaction with earth in shap-
ing the destiny of humankind. Working with students in my
courses on Quaternary sediments and stratigraphy and
geoarchaeology, | became keenly aware of many issues
that face archaeologists in the field. Within the department
of anthropology, my colleagues made me aware of the
pulse of archaeology and the place of the human past
in anthropology.

Equally important in shaping my geoarchaeological
research is the collaborative research with Ralph Solecki,

T. R. Hays, Don Henry, Robert Wenke, David Lubell,
Michae! Hoffman, and Barbara Barich. | was also suffi-
ciently fortunate to leadimy own expeditions to pursue my
lifelong interest in the origins of agriculture and civilization.

| began working in the Western Desert of Egypt
searching for evidence of the earliest food producers in
the areas surrounding Siwa and Baharia oases. Geoar-
chaeological research involved reconstructing paleocli-
mate, developing a radiocarbon chronology, and examin-
ing the geodynamics of subsistence and settlement during
the Holocene. Currently, work in Farafra Oasis, in collabo-
ration with B. Barich and M. Mahmoud, extends geoar-
chaeological investigations to developing models of site
formation in eroded playas, the hydrography of ephemeral
lakes, and the implications of water resources for settle-
ment and subsistence.

Along the Nile, my research in the Predynastic sites
in the Nagada region provided opportunities to develop
modets of site formation using microarchaeological and
microstratigraphic techniques, provenance studies, and
geoekistics. The study of Holocene Nile floods proved
to be usefu! in clarifying the role of Nile ecology in the
rise of Egyptian civilization.

There are perhaps three issues that have emerged
from geoarchaeological investigations that may be worth
emphasizing. The first concerns the way we develop
geoarchaeological models of people in the archaeological
past. The second concerns the implications of geoarchae-
ological research for understanding the geologic past. The
third concerns the implications of research for our current
environmental crisis and the future of our relationship with
the earth. It seems to me that it is essential to investigate
the relationship between people and environment with a
consideration of how people gain and retain knowledge of
earth processes that impact their lives. It is perhaps the
disparity between the human scale and the varied scales
of geological processes that occasionally triggers crises
and discontinuities. One cannot ignore the role of culture
in shaping people’s views of the earth.

Geoarchaeological information, by focusing on the
dynamics of surficial earth processes within tight spatial
and temporal controls, provides a wonderful opportunity
to develop models for understanding the remote geologi-
cal past. Data on desert erosion, the tempo of paleocli-
matic fluctuations, and rates of riverine aggradations are
a few examples of what we have gained from geoarchae-
ological research in Egypt.

The insights gained from geoarchaeological research
on how our predecessors had dealt with the earth and on
the outcome of their actions are undoubtedly crucial for
understanding the history of the precarious links between
environment and civilization. With the prospects of global
warming, excessive soil erosion, droughts, catastrophic
flooding, and the gravity of geological hazards ina
crowded world of urban-dwellers, it behooves us to high-
light our contributions to the understanding of the dynam-
ics of human interactions with the earth. In this regard,
| will also make a special appeal on the environmental
hazards that now endanger the archaeological legacy of
humankind. Humbte scatter of lithic debris and spectacu-
lar temples and pyramids are threatened by pollutants and
geological hazards resulting from economic and urban
development projects. My recent work on the Great
Sphinx of Giza and the Pyramids of Giza is a first step
for me in addressing this critical situation.

| am heartened by the growth and development of
archaeological geology as a viable and thriving interdisci-
plinary endeavor. Recalling the excitement of the meeting
on geology in archaeology in Dallas in 1973, when the
idea for this Division was born, | realize how far we have
come as a society of minds dedicated to a better under-
standing of our place on this planet. I trust that a new gen-
eration of geoarchaeologists will carry the mission of this
Division much further than we may have dreamed, and it
is to those young scholars who now must lead us into the
21st century that my work, recognized by this award, is
dedicated. | hope that their true reward, as mine was,
will be the thrill of being at a new frontier.

Presentation of the

GILBERT H. CADY AWARD

to
TOM L. PHILLIPS

Citation by
WILLIAM A. DIMICHELE

The Gilbert H. Cady Award is presented to Tom L.
Phillips for his pioneering studies of the plant-composition
of Pennsylvanian-aged coals. Through the development
of innovative techniques in sampling, analysis, and data
retrieval, Dr. Phillips has quantitatively studied coal balls
from over 50 coals in North America, Europe, North Africa,
and China, a body of work that constitutes one of the most
important paleobotanical contributions to science in the
last quarter century. Using palynology and macrofossils,
he and collaborators recognized and documented major
changes in the botanical composition of coal, the most
prominent resulting from a major extinction near the Mid-
die-Late Pennsylvanian boundary. In a search for causal
mechanisms he was instrumental in reawakening interest
in climate as a major variable in the equation of Pennsyl-
vanian coal abundance and guality. Through his collabo-
rations, which have brought together paleobotanists,
palynologists, coal petrographers, sedimentologists,
and geochemists, Dr. Phillips raised the study of coal to
an exceptionally high levet of integration and resolution.

Tom Phillips has contributed to both botany and
geology throughout his career. In addition to coal, he has
studied the morphology and evoiution of ferns, the paleo-
ecology and life-history biology of arborescent lycopsids,
and the stratigraphic distribution of coal-swamp plants.
His definitive paleoecological work combines a distinctly
quantitative approach to the study of peat-forming ecosys-
tems with detailed study of individual species ecologies.

During his tenure at the University of lllinois, Tom
Phillips has trained students in plant morphology, palynol-
ogy, paleoecology, and coal petrography, and his enthusi-
asm as a teacher has inspired numerous undergraduates.
Through his direction and vision the paleobotanical facili-
ties at the University of lllinois have become among the
best in the world.

Tom Phillips has been and continues to be a de-
manding task-master for himself, his colleagues, and
his students. His achievements reflect a strong sense of
responsibility and hard work, logic and yet the willingness
to entertain the improbable if not seemingly impossible,
and an irrepressibly positive, can-do attitude. He has
served the coal geology community by relentlessly pur-
suing an understanding of the structure and function of
Pennsylvanian peat-forming plant communities and the
relationships between plants and qualities of the derived
coal. Through the highest levels of scholarship, unabated
enthusiasm for primary data collection and analysis, and
broad vision, Tom Phillips has been central to the growth
and health of coal geology.

Response by
TOM L. PHILLIPS

Thank you, Tim Cross, and thank you, Bill DiMichele!

This is a very special occasion for me and | am de-
lighted to be a recipient of the Gilbert H. Cady Award.
Shocked, surprised, and reflective also describe my
feelings about such recognition of team efforts.

In fact, | was so surprised that | checked the ad-
dress on the envelope to make sure that it was correctly

addressed. | noted that GSA headquarters had deftly
altered the name of my home department with the inser-
tion of an “e” to make it Pianet Biology—a splendid name
considering the increasing scope of studies in paleobiol-
ogy and coal geology! This recognition of a team effort
has caused me to refiect on all the help, encouragement
and cooperation over the years and how very much | have
enjoyed and continue to appreciate the joint efforts with
colleagues in North America as well as in Europe. Most
important, | am delighted that there was a Gilbert H. Cady,
whose memory and influences are honored by this award.
The tradition that Dr. Cady established and that has been
passed along to all of us is extremely meaningful to me.

| want to especially acknowledge the extended
collaboration with Henry N. Andrews, Russel A. Peppers,
Aureal T. Cross, William A. DiMichele and all my former
students.

What the Cady Award means to me is interwoven
with joint efforts developed with colleagues of the lilinois
Geological Survey: first with Matthew J. Avcin (later at the
lowa Survey) and, subsequently with Hermann W. Pfeffer-
korn, Russel A. Peppers, Philip J. DeMaris, W. John Nel-
son, Richard Harvey, and Debbie Gaines. Debbie Gaines
managed the computer programs and data for years.
Such collaborative research with the lllinois Survey was
made possible by the sustained encouragement and sup-
port by an outstanding succession of Coal Section heads,
M. E. Hopkins, Harold Gluskoter and Heinz Damberger,
who have continued to help all these years in the best
tradition of Dr. Cady.

Two earlier heads of the Coal Division, Gilbert Cady
and Jack Simon, may well be considered “godfathers”
of coal-ball-based research in the lllinois Basin. It was
Dr. Cady who discovered the first coal balls in the lllinois
Basin and who encouraged James M. Schopf in study of
them as a basis for the botanical constitution of coal as
well as the plant sources of spores. It was James M.
Schopf who went on to become known as the “coal-ball
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man” by many, as much for his direct contributions as
for his generous help and encouragement of colleagues.
It was Jack Simon, as Chief of the lllinois Survey, who
generously helped us get the coal-ball studies launched.

There was prolonged difficulty in obtaining support
for what we were trying to do because it was so inter-
disciplinarian in nature—seeking the interrelationships of
Pennsylvanian coal-swamp vegetation to coal origins with
a reference base from coal-ball concretions. The most fre-
quent, massive, and concentrated occurrences of anatomi-
cally preserved and identifiable vascular plant deposits in
the entire geologic column occur in Pennsylvanian (Upper
Carboniferous) coal deposits of North America and
Europe, as coal balls in the Euramerican tropical belt.

It was also a logistic challenge whereby tons of coal balls
had to be located and collected and the botanical constitu-
ents identified and quantified. In retrospect, | can appreci-
ate the skepticism and doubt, and | all the more appreciate
the help of the lllinois Survey. | recall my initial hesitance
to go and see Jack Simon, the Survey Chief. Robert M.
Kosanke, a long-time friend of coal geologists and a cher-
ished friend from his Urbana days, encouraged me to ask
Jack Simon for help. Jack not only helped but had the kind-
est way of conveying it. He said something to the effect
that what | was doing was needed and that the Survey
ought to be willing to help. In turn, he asked me to see

M. E. Hopkins about how many thousands of computer
cards needed to be punched. “Hoppy,” as he was known
affectionately, was extremely kind and tolerant of my
uncertainty about tens versus hundreds of thousands of
computer cards—but | am getting way ahead of the story,
as it involves the lllinois Geological Survey and a number
of previous Cady Award recipients. What | want to convey
at this point is that for years | have walked down the halls
of the Natural Resources Building, which partially houses
the lllinois Geological Survey, and felt more at home and
in touch with valued colleagues than anywhere else. | have
splendid colleagues in both the Plant Biology and Geology
departments, and | think my feelings about the lliinois
Survey reflect something special about the people and

the Cady tradition they represent.

One of the key turning points in quantitative aspects
of coal-ball studies developed from a three-way series
of projects that led to several brief associations with Dr.
Cady. | emphasize brief—one was memorable in my fail-
ure to answer Dr. Cady’s questions about coal-ball origins;
the other was memorable because of his help. The three
projects underway at the time were the stratigraphic ex-
amination of coal-ball contents from all available sources
with Matthew J. Avcin, assembling the history of paleob-
otany in the lllinois Basin with Hermann Pfefferkorn and
Russel Peppers, and creation of computer programs with
Barry Kunz and Daniel Mickish in the Physics Depart-
ment. Barry and Dan developed the initial computer pro-
grams for the quantification of the botanical constituents
of coal balls, and they were my first co-authors on the
subject. Matt Avcin, a student of conodonts, came to my
lab at the suggestion of Charles Collinson to complement
his training in palynology. This developed into a life-long
friendship that arose from sharing the stratigraphic search
of coal-swamp vegetational patterns in coal-ball deposits.
Matt and his wife, Penney, helped with every aspect of the
research and made it a delightful team effort in the discov-
ery of the extinction of lepidodendrids near the Middle-
Upper Pennsylvanian boundary. The history project with
Hermann and Russ was mostly the outgrowth of Her-
mann’s wanting to know the history of paleobotanical
studies in the lllinois Basin.

It was in connection with the history of coal-ball
studies and perhaps missed opportunities of discovery
that brought me to Bill Smith’s office at the lllinois Survey.
Bill had discovered several old reports that may have con-
cerned massive occurrences of coal balls. Some were in
the Colchester Coal, which has been one of the most elu-
sive major coal deposits to yield such data. In briefly ex-
cusing himself to run down another inquiry, Bill introduced
me to Dr. Cady with “Tommy is interested in coal-ball oc-
currences.” Whereupon | was subjected to the most pene-
trating questions about coal-ball origins and all but with-
ered at the clear lack of receptivity of what little | had to
offer. Dr. Cady persisted, to the point, with his hearing aid
turned toward me, that | clearly realized he was not buying
any of what | was saying, nor was he letting me go. As
best | can recall from that encounter, | finally tried to get
off the hook by admitting we did not understand the
origins of coal balls where they occurred so massively
(Springfield and Herrin coals). If you have ever flunked an
oral exam, you would empathize with my feelings. On the
other hand, you would realize how such an encounter
primes the pump to find out more about coal-ball origins.
The studies of the lllinois Survey represented especially
by DeMaris, Bauer, Cahill, and Damberger, much later,
have elevated the level of inquiry to what might have
answered some of Dr. Cady’s questions.

As the stratigraphic patterns of Pennsylvanian coal-
swamp vegetation reached a semiquantitative threshold,
both Matt and Hermann urged me to give a seminar at the
Survey and, in turn, request access to the Survey coal-ball
collection. The Survey collection went back to A.C. Noé's
time. Although the collections were not as massive as
what Wilson N. Stewart and his students had collected at
the University, they were stratigraphically extensive and
diverse. The collections included the Nashville coal balls
(Herrin Coal) that Jim Schopf had first quantified by differ-
ent techniques from our own. We needed greater cover-
age as well as means to compare quantitative results
by different methodologies.

Noontime seminars at the lllinois Survey are held
on Fridays in 101 Natural Resources Building. | remem-
ber that just before the start of the seminar a secretary
pointed out that Dr. Cady was in attendance and that
was unusual in view of his health. Dr. Cady sat directly
beneath the light switches for the room and much to
my chagrin, he seemed to doze when the slides on the
screen allowed one to see him in the course of the talk.
| do not know how | felt about that—a mixture of disap-
pointment and relief, considering our previous encounter.
1 did not address coal-ball origins.

When | finished and the lights came on, the first
question was from Dr. Cady, as to why there were no plots
for Nashville, lllinois (Herrin Coal). | admitted that we did
not have access to the Survey coal-ball collections. After
the seminar, Dr. Cady, in the presence of Jack Simon,
M.E. Hopkins, and myself, said the magic words, “This
young man needs to study the Survey collection.” On
Monday morning we loaded up the Survey collection of
coal balls to expand our data base by 2000 specimens
and numerous localities and stratigraphic occurrences.
Qut of this came a potential test of the absence of lepido-
dendrids in the Upper Pennsylvanian—at a hard-to-find
hole in the ground. It was during flood stage of the Wa-
bash, and we tramped across pigpens, with the owner’s
permission. In the intermittent rain, Russ Peppers, Ken-
neth Cope, and | spent considerable time messing around
a hopeless situation of trying to find coal balls in a drowned
pit, surrounded by trees more than 40 years old and a
flush grass cover. The rumples in the grass cover around
the pit attracted my attention as well as frustration, and |
recall how futile the trip to Palestine, lllinois, seemed to
me. All of us have been on field trips with such elements
of discouragement! However, one kick at the rumples of
grass revealed coal balls of the Bristol Hill Coal, generat-
ing a yell to my colleagues scattered elsewhere about the
pit. Our first additional test of the “extinction hypothesis”
held as well as the predicted dominance by Psaronius.
Within weeks, Hermann Pfefferkom, with Roger Nance’s
help, came in bearing coal balls from the Friendsville
Coal; tree ferns were dominant, and there were no
lepidodendrids in the Upper Pennsylvanian.

We were as sure as we could be at the time that a
major extinction event had occurred somewhere near the
Middle-Upper Pennsylvanian boundary, but it was really
Russel Pepper's work that clearly delineated where and
confirmed our interpretations based on coal-ball data.
Russ had missed my Survey seminar but had called the
next week and asked if | would like to see what the stra-
tigraphic pattern of dispersed coal spores looked like.
Several months later he had plotted such a chart. That
stratigraphic chart was the centerpiece of our paper in
Science. This was an exciting time for us, and while we
felt that we had “discovered” the extinction of lepidoden-
drids in North America, previous contributions clearly
pointed to the same patterns—especially David White's
observations, the studies by Marcia Winslow, and indeed,
the work of Robert M. Kosanke, Russ’s graduate advisor
at the University of illinois. Bob Kosanke had pioneered
the basin-wide biostratigraphic correlations of coal de-
posits and had, in effect, in earlier papers established the
diminution patterns of the key Lycospora microspores.

In 1972, when Hermann, Russ, and | were assem-
bling the Development of Paleobotany in the lllinois
Basin, Jim Schopf provided the most detailed set of recol-
lections about the history, as well as some philosophical
gems that | have never forgotten. He wrote, “It seemed to
me that coal geology, in general, was the reasonable field
of economic interest for someone who was in paleobotany
and it has always seemed strange to me that so few
paleobotanists have had more than a very generalized
acquaintance with coal.” There have been numerous
exceptions recognized by the Cady Award—especially
James M. Schopf, William Spackman, Aureal T. Cross,
and Robert M. Kosanke. All of these colleagues have
been extremely influential in what our team has tried to
do. John C. Ferm, the 1991 recipient, also has an interest
in paleobotany, and his kind help has been deeply
appreciated in our field work in Ohio.

In the 1972 letter from Jim Schopf, he recalled from
his observations of the Herrin coal-ball constituents at

Nashville, Hiinois, “l was greatly interested in the paleo-
ecology of the deposit, but it was a problem that | never
was able to work through to a general conclusion. It
seems to me that this is still a very important objective
because coal-ball assemblages stand a better chance

of characterizing the coal measures peat swamp environ-
ment than almost any other source of information.” | con-
sidered that view an enormous source of encouragement,
and as many of you know, Jim Schopf was our strongest
supporter in the development of such studies.

| need to back up to earlier times to acknowledge
the helping start from teachers. As a senior at the Univer-
sity of Tennessee | was fortunate to have had Robert E.
McLaughlin as a teacher in many courses, including my
first paleobotany course. “Mac,” as he was affectionately
known to us, introduced me to coal balls and, along with
Harry Klepser and Aaron J. Sharp, directed me to gradu-
ate studies with Henry N. Andrews at Washington Univer-
sity in St. Louis. One of the most important kinds of advice
a senior can receive from teachers is where to go for
graduate studies—more especially, the best mentor. | was
fortunate to receive such advice. Henry Andrews was one
of the American pioneers in coal-ball studies, along with
James M. Schopf and Aureal T. Cross, among others.
Henry is a quiet-spoken scientist with enormous energy
and enthusiasm for explorations of many kinds. As my
advisor he kindly gave me much latitude in developing my
own interests. It was Henry Andrews who acquainted me
with large-scale coal-ball collecting, starting with a bull-
dozer, and encouraged my Euramerican-wide evolution-
ary studies of Botryopteris ferns. Henry shared with me
his research interests and field explorations, especially
in the Devonian of West Virginia and the high Arctic from
the 1960s to near the time of his retirement in 1975.

It was through Henry that | first met James M. Schop:
at the USGS Coal Geology Laboratory at Columbus,
Ohio, where | worked in the summer of 1959. Jim was
a rigorous supervisor, and it was only in retrospect that |
came to recognize the Cady influence in this outstanding
researcher. On the other hand, one anecdote told by
Robert M. Kosanke about Jim being confronted by Dr.
Cady upon arrival at work at the Hllinois Survey at about
10 a.m., conveyed an important understanding on Jim's
part. When Jim first called Washington University to offer
me the summer employment, the well-informed Botany
Department secretary said something to the effect, “Oh,
he never shows up until after 10 a.m.!” Nevertheless, Jim
called back. Jim worked very long hours, as did |, but |
was never late to work in his lab! That brief experience
with Jim Schopf led to a sustained association in later
years, marked by much correspondence and invaluable
advice and encouragement.

When [ joined the Botany Department at the Univer-
sity of llinois in 1961, there was a vigorous paleobotanica
program led by Wilson N. Stewart and two of his former
doctoral students, Theodore Delevoryas and Robert M.
Kosanke. Bob taught palynology and directed graduate
theses in addition to his full-time Illinois Survey work. |
quickly learned about the Schopf influence on Stewart's
development of coal-ball studies, and eventually of the
long friendships among Schopf, Kosanke, Simon, and
Cross.

My first direct connection with the Geology Depart-
ment was with John M. Dennison (a former student of
Aureal Cross), with whom | shared teaching interests and
field work in West Virginia. John and | decided to sit in on
Harold R. Wanless’s Pennsylvanian stratigraphy course—
the last time it was offered. That experience had a lasting
impression on me, and indeed, | felt relieved not to have
to take the final exam! However, it was a key introduction
that proved vital as we tried 1o track the approximate cor-
relations of Pennsylvanian coals later. Here { should men-
tion the importance of able graduate students. We would
never have gotten into the correlations and compilations
of bituminous coal resources had it not been for Philip J.
DeMaris and John Shepard. It was all motivated by their
interests to test geologic indicators of relative wetness
and other factors permitting such coal deposits. We had
an enormous amount of help from Robert M. Kosanke,
Russel A. Peppers, Hermann W. Pfefferkorn, William H .
Gillespie, and others. The starting baseline was Wanless™
stratigraphic chart. Teachers make an enormous differ-
ence in what each of us ultimately undertakes!

Because of early interests in plant evolution and my
paleobotanical pursuit of Botryopteris ferns in the Penn-
sylvanian Period, | came to realize that the paleoecology
of the coal swamps had to be tackled. Stratigraphic pat-
terns of changing Botryopteris species were associated
with certain events or environmental perturbations affect-
ing the coal-swamp vegetation as a whole. This led to our
team efforts to delineate the approximate times and kinds
of changes as well as to look for causal mechanisms. It
was during this time that | came to be associated with the
Coal Division of the Geological Society of America. From
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the outset | was impressed by the openness and wel-
coming encouragement of coal geologists to our efforts.
This was accentuated when Peter H. Given and Arthur D.
Cohen invited several of us from Urbana to participate in
the 1974 symposium “Interdisciplinary Studies of Peat
and Coal” at Miami (jointly sponsored by the Organic Geo-
chemistry Division of the Geochemical Society). This sym-
posium was the first opportunity for us to share our begin-
ning studies, and | really appreciated the encouragement
from so many people. However, the highlight of those
meetings was clearly the field trip to the Okefenokee

and Everglades led by Bill Spackman, Russ Dutcher, and
the Penn State navy. This was truly an inspirational expe-
rience and an opportunity to meet many people for the
first time.

Eleven years ago here in Cincinnati, Norman C.
Hester and James C. Cobb organized a division sympo-
sium, “Origin of Coal,” and invited Russ Peppers and me
to participate. That invitation was an impetus to getting
our thoughts before you on climatic control and, in turn,
led C. Blaine Cecil and me to organize another sympo-
sium, “Paleoclimatic Controls on Coal Resources of the
Pennsylvanian System of North America” at the 1983
meetings in Indianapolis. It was dedicated to James M.
Schopf. Since then the role of paleoclimate in our thinking
about Pennsylvanian coal swamps has become increas-

ingly important, in large part thanks to the work of Blaine
Cecil and his colleagues and to Fred Ziegler and his col-
leagues. The role of ptant paleoecology in the iate Car-
boniferous tropics has expanded, especially through the
contributions of Robert Gastaldo, Hermann Pfefferkorn,
Andrew Scott, and their respective students. These grow-
ing contributions, including many more than | have men-
tioned, were nowhere more evident than at the recent
Wolfville, Nova Scotia, meetings organized by John Cal-
der and Martin Gibling. The symposium was entitled “The
Euramerican Coal Province: Controls on Tropical Peat
Accumulation in the Late Paleozoic.” It was a worthy suc-
cessor to the Crystal Cliffs conferences. 1 was delighted
to meet Peter A. Hacquebard there for the first time.

It is also important to refer to the Coal Division's
1992 program here in Cincinnati, “Physical and Chemical
Responses to Allocyclic Processes in Carboniferous Coal-
bearing Strata,” organized by Blaine Cecil and Cortland
Eble, as well as their field trip, and the session on “Biotic
Responses to Allocyclic Processes in Coal-bearing Strata.”
It is evident in the scope of upper Carboniferous recon-
structional studies of earth history that the activities of the
Coal Division, as exemplified by these symposia and field
trips, have helped coal geology become a focusing disci-
pline for many related studies. We are after the “big pic-
ture” as well as its many small “windows”! As a conse-

quence, there has never been a better time to be all-
inclusive in encouraging young people from allied
fields to join us.

In closing, | wish to return to an appreciative note on
the roles of geological surveys, particularly at a time when
budget cuts have been extremely severe in my home
state of lllinois. Our research has been dependent on the
cooperation of the geological surveys over the years, as |
have emphasized with the lllinois Survey. it has extended
to many others, and | want to acknowledge especially the
help and collaboration of Matthew J. Avcin and Robert
Ravn during their times at the lowa Survey, Samuel A.
Friedman at the Oklahoma Survey, Donald L. Eggert and
Harold C. Hutchison at the Indiana Survey, and many at
the Kentucky Survey, especially Allen Williamson, David
Williams, Donald R. Chesnut, and Cortland F. Eble. There
are many research programs at universities that simply
would never get off the ground were it not for the impor-
tant role of our state surveys and, of course, the USGS.
Ours is a case in point.

Much of the heritage and tradition of Dr. Cady has
been passed along through the geological surveys. | feel
that | am doubly fortunate to have received such help and
encouragement as well as the recognition conveyed by
this award. Thank you!

Presentation of the

E. B. BURWELL, JR., AWARD
to
GEORGE ALFRED KIERSCH

Citation by
ELLIS L. KRINITZSKY

The E. B. Burwell, Jr., award serves two purposes.
It is a memorial to E. B. Burwell, a leader in the practice
of modern engineering geology and first chief geologist for
the U.S. Army Corps of Engineers, the largest engineering
organization in the world; and it recognizes a published
work that has enhanced our knowledge and advanced
our profession. To maintain great distinction in these cate-
gories, an award recipient is eligible from anywhere in the
world and does not need to be a member of this Society.

For 1992, the recipient of this honor is Professor
George A. Kiersch. He has distinguished himself as an
educator, a researcher, and a practitioner. In these few
moments that are allotted to me, | cannot do justice to
the breadth of his contributions, but let me state some
of the most salient.

In academia, George Kiersch led the way in expand-
ing geology beyond its traditional paths into those that
have given geology its importance in engineering, expio-
ration, and control of the environment. As a consultant,
he was an advisor for nearly 200 projects in the United
States and around the world, and he was involved in
nearly 100 legal cases, including issues before the World
Court. Also, he has written 350 papers and reports and
five books, was editor for eight other books, and has
served in many useful capacities in eight professional
societies. This wealth of involvement came together in
the work for which we are honoring him: The Heritage
of Engineering Geology, The First Hundred Years. This
is a symposium volume that scans the state-of-the-art and
which Professor Kiersch conceived, directed, and edited.
The work contains 25 important reviews. Five bear
Professor Kiersch’'s name.

This book is much more than its fitle tells us. itis a
history of engineering geology and of its leaders, and it
is a detailed summary of the state-of-the-art in its many
aspects.

Engineering Geology interacts with many other fields.
As a consequence, it is subject to encroachments by non-
geologists. Civil engineers, soil mechanics specialists,
hydraulic engineers, even seismologists, are apt to claim
expertise at the expense of engineering geologists. They
do so only with disadvantage to their projects, because
the engineering geologist is better prepared for those
tasks. A book such as this amply shows what constitutes
the engineering geologist's domain.

Professor Kiersch's book surveys the relevance to
engineering of geological processes, gives a comprehen-
sive survey of the methods used to accomplish geological
investigations, and discusses failures, litigation, and the
geologist's responsibilities. There are instructive discus-
sions of surface and ground water, sea coasts, slopes,
subsidence, faults, earthquakes, rebound from unloading,
permafrost, construction materials, and siting. The state
of the art is here, as well as extensive collections of useful
experience.

This book is a credit to the many experienced profes-
sionals who contributed their knowledge, but the greatest
credit rests with George Kiersch, who not only added
much to the content of the book but aiso performed a
valuable service to the profession by bringing together
this superb group of reviews. This is a book that every
engineering geologist can read with pride in his profes-
sion, and that users of engineering geology can read
with an appreciation of its worth.

On behalf of the Geological Society of America and
the Engineering Geology Division, | take pleasure in pre-
senting the Burwell Award to George A. Kiersch. He has
amply and deservedly earned this honor.

Response by
GEORGE ALFRED KIERSCH

Thank you Ellis, for the very generous and kind
citation and career comments; it has been a half-century
of stimulating and rewarding activities.

Colleagues, friends, and guests, 1am honored and
accept with humility the Edward B. Burwell, Jr., Memorial
Award of 1992. To all those responsible—my gratitude
and appreciative thanks for this recognition, which has
been made possible by the strong support of and past

guidance from many professionals and by the positive
assistance of my family, especially my wife, Jane.

Thirty-four experienced geoscience professionals
participated in the preparation of the final 25 chapters in
the Heritage volume. Additional chapters were planned on
topics relevant td Environmental/Engineering Geology
theory and practice, such as geologists and public policy,
urban geology, military geology, radioactive waste dis-
posal, computer technology and exploration techniques,
weathering phenomena—weak rock and soil, and karst
terrains. Regrettably, the contributors were unable to
complete GSA-quality manuscripts and graphics. Anyone
who has edited a broad-based volume is aware of the
challenges.

Heritage is not a textbook per se with an intended
smooth flow between chapters. Rather, the volume is a
historical review of the changes in “engineering geology
practice” through time, especially the past 100 years.
Furthermore, where it is relevant, the authors note how
the efforts of geologists for engineering works have con-
tributed to our advances in knowledge and techniques
of the geosciences.

On this occasion, | believe a short critique is appro-
priate on our chosen field of Environmental/Engineering
Geology as reviewed in the Heritage volume. Many criti-
cal issues and concems have emerged since the 1970s
that affect practitioners and academics alike, and more
are ahead. These issues will invariably impact on the
Division's future and on geoscientists in general, so this
seems an ideal place and time to mention several of them.

1. Foremost among concerns is the strongly
organized thrust by elements of the engineering profes-
sion to reshape and redefine the broad discipline of engi-
neering geology. The dominantly geoscience-oriented
practice (60% to 80% geology related) has long been
considered a branch of technical geology along with
mining, petroleum, groundwater and hydrology, and the
younger environmental-related practices. Today, the geo-
science-oriented practice of engineering geology is being
slowly and systematically propelled into an engineering-
oriented discipline and practice, a trend that should be
derailed and reversed. The engineer’s plan-of-action is
supported by both geoengineering programs, (one or
more curriculum options in geological engineering) and
geotechnical engineering training for civil and environ-
mental engineers at many institutions.

The geological specialist on the team of technical
experts provides an inherently different philosophical
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approach to the geology-related needs and reactions set
in motion by the construction and operation of engineered
works from that of an engineering-oriented specialist. Most
importantly, the geoscience expert furnishes a multiple-
hypothesis approach to each anticipated reaction or prob-
lem, supported by field observations and substantive data
on the effects of processes or events. The underlying
cause or origin of the difficulties consequently becomes
the basis for selecting and designing the most suitable
solution. The geoscience approach thus moves from
simple and logical concepts to complex ones, with insight
and guidance from the recent past—a key to the future.

The engineering-oriented approach to such prob-
lems usually strives for the safest and most economical
solution and, unlike the engineering geologist, may not
consider and/or emphasize the underlying geology-related
cause(s). Instead, a typical engineering approach will as-
sume a specific likely cause or causes based on similar
case histories and from this database analyze the likely
effect on a design or the constructed works. Many failures
and difficulties associated with operating engineered
works have occurred because of the engineer’s inade-
quate database for mitigating the geology-related prob-
lems. A few such cases are noted in the Heritage volume.

2. A second concern relates to the abundance—
sometimes the preponderance—of nongeological practi-
tioners within the broad field of Environmental/Engineering
Geology—specifically the large number of engineers with
the limited academic training of “geology for engineers
only.” This introduction to the principles of geological
science is customarily offered as a single course at the
stronger civil and environmental engineering institutions
around the world. While some geotechnical engineers
in the United States may take an additional course or
courses in geoscience, this is not common in most foreign
institutions, as in Central and South America, Pacific-Asia,
Africa, and some European countries. Many geotechnical
engineers in North America and foreign countries with this
limited geological training, termed “Band-aid knowledge”
by W. J. Mead, a professor at MIT in the 1930s—1950s,
become involved with important geological decisions
affecting engineered works. Evidence of their inadequate
scientific background for evaluating risks are represented
by many failures and/or controversial designs of past
works worldwide. “Geology for engineers” training, initially
called “engineering geology” at many institutions in North
America beginning in the early 1900s, has been renamed
and correctly focused at most institutions in the United
States since the 1950s. Regrettably, however, this same
correction and redefinition of engineering geology practice
has not been accepted by many foreign practitioners, and
to them “geology for engineers” implies professional train-
ing. This misnomer has become a basis for serious mis-
understandings within the international community. Par-
ticularly relevant is the belief of Dr. Karl Terzaghi (1963),
called the father of soil mechanics techniques, that every
soils specialist should be half geologist—a combination,
he acknowledged with disappointment, that had not been
followed by his successors. Soil specialists accepted the
European terminology during the 1960s and renamed
themselves geotechnical engineers; usually, they have a
very minimal geological background, except in Canada
and several schools in the United States where the training
is broader (The Heritage of Engineering Geology, p. 79).

3. A third concern relates to the organized thrust by
the International Association of Engineering Geologists
(IAEG) to redefine the discipline of engineering geology.
They have endorsed a change from the established geo-
science-oriented and related practice, and they define
engineering geology as “a science devoted to the study
and solution of engineering and environmental problems
... that are related to geology ..." (IAEG Council meeting,
1992). How can a specialized scientific discipline founded
on the principles, techniques, and know-how of the geo-
logical sciences suddenly become a new science closely
oriented to engineering? IAEG originally proposed a re-
definition as an “engineering science.” (Many other areas
besides civil engineering are served by engineering geol-
ogy practitioners, among them applied sciences, contami-
nant hydrogeology, counseling, land-used planning, litiga-
tion, hazards mitigation, geological risks, and resource
development.)

Consistent with IAEG’s thrust for redefining our field
of practice are actions of the International Union of Geo-
logical Sciences (IUGS) at its council meetings in 1992.
IUGS accepted the application of the International Society
of Soil Mechanics and Foundation Engineers (ISSMFE)
and appointed that organization a member of its council.
The ISSMFE's affiliate in the United States is the Associa-
tion of Engineering Firms Practicing in the Geosciences
(ASFE).

A collateral concern relates to the U.S. National
Committee on Rock Mechanics and the ISRM worldwide;
both have drastically reduced the input of geosciences to

the testing and interpretation of rock stress data. What
many of us called “structural geology with numbers”

back in the 1940s—1950s has evolved primarily into the
mechanical testing and statistical analysis of data. While

| was serving the Division as its representative to USNC—
Rock Mechanics, 1980-1986, a replacement for the retir-
ing executive secretary of USNC—RM was appointed.
The geotechnical engineer selected had no training in the
elements of geology, yet the committee’s functions were
related to geology. Today, technical sessions commonly
offer papers on “geology for rock mechanics"—a long,
long way from where we started back in the mid-1940s,
with Underground Explosion Test Program (UETP) re-
search, and later William Judd’s 1963 conference, “State
of Stress in Earth’s Crust.” Will future design engineers
be limited to a classification of the rock type, along with

a compilation of related statistical test data from which to
select the rock parameters—in lieu of a field investigation
by an experienced geologist to ascertain the physical
characteristics, geological history, and deformation events
that affected the rock mass and are very likely crucial to
the assessment of geological risk?

4. The engineer must assume risk from natural- and
human-induced hazards or a project-wide calculated risk
when designing engineered works in complex geological
environs. These common uncertainties can be substan-
tially reduced, with the insight and guidance from mature,
field-experienced geoscience practitioners.

Unfortunately for all concerned, many engineers
support the myth that only a calculated mathematical
analysis including finite element and computer language
constitutes an engineering or applied-science solution for
a problem. When confronted by this attitude, a geological
practitioner lacks the opportunity or incentives to apply the
best rationale to problems that cannot be solved by stan-
dard calculations. There is overwhelming evidence that
geological decisions based on experience and mature
judgment are the logical and best approach to the uncer-
tainty associated with a site and its environs, and not an
engineering calculation per se.

5. An adjunct to the engineer’s calculation myth is
a growing acceptance of “hired-gun” and “oriented-expert”
witnesses to introduce “junk science” in geologically re-
lated litigation. Unconventional and untested “theories”
are advocated to explain a geological process, event, or
feature; invariably, a “twist” or biased testimony favorable
to the client’s legal position is included. Facts, science,
and judgment are not of equal importance to the “junk
science” advocate, who is usually a person with minimal
geological experience. They can be destroyed by a tough,
in-depth cross examination by an opposing attorney with
the assistance of a knowledgeable geological expert.

Because every earth structure is constructed in or
of a geologic medium, the overwhelming influence of the
geosciences on engineered works and human activities
cannot be dismissed from our thinking. Practice never
becomes routine and dull; case histories and formulas
alone cannot provide the quality of insights needed.

The best source is the field-experienced geoscientist.

6. Far from being least important, my last group of
concerns relates to education, academic staffs, and train-
ing for Environmental/Engineering Geology professionals.
None of us can expect to be a specialist in all the sub-
branches or disciplines of geosciences and technology
relevant to engineering geology practice. Yet it is impera-
tive that we become a specialist in some area(s) and deal
with these categories ourselves, but know of more spe-
cialized colleagues for the other areas. As the technical
assessor of the earth’s near-surface environs and dwelling
place for human activities and engineered works, we have
a singular responsibility to investigate all pertinent aspects
and to communicate the database in an understandable
manner for all humankind. To accomplish this, more
attention and focused effort must be given to a number
of interrelated issues.

Educate students for careers, not just for the first job
or the initial few years of practice. There are major differ-
ences in the long-range potential and capabilities of geo-
logical training as offered today. The typical geological
engineering major with a generalized geological back-
ground (some 20% of coursework), is exceptionally well
versed in exploration techniques, standards of practice,
report writing, and the systematic actions and regulatory
compliances surrounding modern practice. Too often,
however, lack of an in-depth understanding of specialized
geoscience principles and techniques becomes a handi-
cap with time and increased responsibility; the typical geo-
logical engineer becomes unable to provide the needed
insight and meaningful evaluation of processes and geo-
logic events so critical to the interpretation of an increas-
ingly sophisticated database. Lacking these abilities, the
geological engineer logically shifts to administration, qual-
ity-control, and a less scientifically oriented practice. Many
examples demonstrate this “ceiling” on the thought pro-

cess and interpretation of observed data, a ceiling that
has affected project actions and has even led to failures.
However, geological engineering can be an excellent
background for advanced-level training in the geosciences
and Environmental/Engineering Geology practice, as
many prominent practitioners can attest.

Obviously, all geoscience-oriented practitioners are
not wholly qualified for any critical task in the broad field of
practice. However, experience has clearly shown that the
mature geoscientist with natural abilities is more likely to
be capable of both locating and interpreting the specific
geologic data required for project purposes. The ad-
vanced level of geological training invariably strengthens
a geoscience practitioner’s capability for unraveling the
complex geological issues, and for becoming a field
leader. A strong orientation toward field observations,
combined with mapping skills, documentation, and ability
to interpret the data are stand-out attributes.

Although practice requires a broad knowledge of
other disciplines it is a team player effort with other spe-
cialists. Engineering geology is not a hybrid profession
(both engineering and geology), as some suggest, any
more than a physician using sophisticated engineering
and geology-like techniques to examine your heart action
or body is an engineering medico. All specialists today
must utilize a similar broad-based approach.

Faculties should include major professors offering
departmental Environmental/Engineering Geology op-
tions. One—and preferably two—of the courses required
in curricula for an undergraduate geoscience degree
should be offered. In the past, the major professor(s)
invariably taught one or more courses such as physical
geology, structural geology, sedimentary geology, petrol-
ogy, geomorphology, field geology, and more recently
seismology, physical properties of Earth, and other geo-
physical and hydrological subjects critical to engineering
geology practice.

If a “critical mass” of three or four specialists is
available to serve the broad-based engineering geology
option, each participant should be anchored to at least
one core-curriculum course. This interdepartmental
dependence invariably contributes to a positive attitude
toward the Environmental/Engineering Geology courses
and options, at both undergraduate and advanced levels.

Some environmental/engineering geologists feel that
they are too technically sophisticated to teach a building-
block course in the undergraduate program. Balderdash—
the neophyte geologist’s attitude is largely molded in the
early years of training, and major faculty should participate
in that training. Departments with engineering geology
options should reexamine teaching assignments and, if
needed, insist that the engineering geology specialists
teach one or more fundamental core courses. Too often,
such specialists teach a series of horizontal courses,
Engineering Geology 1, 2, 3, Advanced Engineering
Geology, efc.

A myth supported by some academics claims that the
student chooses a school or program because the faculty
specialists in Environmental/Engineering Geology are reg-
istered and licensed or certified. This is a self-serving atti-
tude at some schools and not a valid factor. Regardless of
a license or registration, caliber of the geoscience course-
work and training is demonstrably more important as a
background for the critical decisions in practice.

The discipline’s designation as engineering geology
has persisted since 1874, when Professor F. V. Hochstet-
ter of Technische Hochschule, Vienna, first used the term
in a lecture. The misidentification of our practice as “engi-
neering” over the intervening years has been both unfortu-
nate and, often, misleading. As has been accomplished
by other main branches of applied geosciences, engineer-
ing geology should improve on the discipline’s name and
thereby gain an improved acceptance throughout the geo-
science community. For example, ground-water geologists
accomplished this by renaming the discipline “hydrogeol-
ogy,” and mining geology became “mineral geochemistry”
and “exploration.” The term “environmental” implying the
natural hazards of physical geology processes basic to
engineering geology practice is yet another illustration
of terminology that sparkles.

In the 1920s, Professor Stini in Europe designated
the engineering geology discipline as “construction geol-
ogy,” but few in the United States had accepted this ter-
minology by the 1960s. In 1962, in an attempt to refocus
the meaning of engineering geology practice and return
it o its scientific basis, | suggested the name “physico-
geology,” which eliminates certain misconceptions sur-
rounding the adjective “engineering.” Aithough our col-
leagues understand the misconceptions, the public and
many geoscientists do not—a major part of our dilemma.
In the 30 years since, few have expressed a liking for
“physico-geology” or the more recent suggestion of
“geotechnical geology.”

68

GSA TODAY, March 1993



Engineering Geology Division activities should
redirect and increase the awareness of the geoscience
community to the full meaning and scope of engineering
geology practice—a dominantly geoscience-oriented dis-
cipline. Related actions should include the participation
of the emerging practitioners who teach the engineering
geology courses at more than 60 schools in the United

States and four in Canada, and the large group of experi-
enced practitioners in government, state, and local agen-
cies, private firms, and industry. Division activities must
serve the emerging new subdisciplines and elements
of modern engineering geology practice.

Everyone recognizes that engineering geology
practice of the future will be notably different and more

complex than that of past practitioners and specialists.
This Division of GSA represents the dominant geologi-
cally oriented group of engineering geologists in the world
and is ideally positioned to be the leader in the transitions
ahead.

Again, my thanks for the Burwell Award and for the
privilege of sharing my views.

Presentation of the

GEORGE P. WOOLLARD AWARD

to
ROB VAN DER VOO

Citation by
JOHN W. GEISSMAN

Itis with sincere pleasure that | read the citation,
on behalf of the Geophysics Division, to our 1992 George
Woollard awardee, Rob Van der Voo, professor of Geo-
logical Sciences at the University of Michigan. The award
is presented in recognition of outstanding contributions to
the geological sciences through applications of the princi-
ples and techniques of geophysics. The Division chose
an exceptionally qualified and most appropriate recipient!
Rob Van der Voo's numerous accomplishments, in part
working with a broad spectrum of colleagues and stu-
dents, have led to important advances in the field of pa-
leomagnetism and these in turn have substantially influ-
enced many aspects of recent to current research in the
geological sciences.

Rob received his Ph.D. from the University of Utrecht
in 1969. A summer position with Shell Oil first brought him
to the United States in 1968, and he returned when Michi-
gan was most fortunate to lure him to the department in
1970, where he has been ever since. A Fellow of the Geo-
logical Society of America and the American Geophysical
Union, and, until July 1992, president of the Geomag-
netism and Paleomagnetism Section of AGU, he has
authored or co-authored over 150 scientific contributions.

Considering the army of students and colleagues
who have studied under and worked with Rob, | am in-
deed fortunate to be presenting this citation. Please permit
me to briefly expound on my history with our 1992 Wool-
lard awardee. He may not remember this, but | first met
Rob over half my life ago. In the spring of 1971, while a
visiting professor at Michigan, he was a “guest” lecturer
for Professor Frank Rhodes’s Historical Geology course.
Filling in for Frank Rhodes (now president of Cornell Uni-
versity) is “a tough act to follow,” so to speak, yet his 50-
minute discussion of the paleomagnetic evidence for the
rotation of the Iberian Peninsula, the subject of his disser-
tation work, captivated me and my many colleagues and
generated a lively discussion at the end of the period.
Years passed before | became more closely acquainted
with Rob. He was engrossed in assembling a quality labo-
ratory in paleomagnetism at Michigan, one of the first ana-
lytical laboratories in the department at that time, working
with some most capable graduate students, notably Row-
land French, Donna Jurdy, and Tom Crough. In the sum-
mer of 1973, Rob taught part of Michigan's Field Geology
course, at Camp Davis, in northwest Wyoming. Here he,
Jack Dorr, Ken Grubbs, and Tom Crough planned the
essence of the famous paleomagnetic study of impinge-
ment-related vertical axis rotations in the Wyoming over-
thrust belt. Realizing that some of the sampling needed
to be done in rather remote areas, Rob and Jack sent me
and Jack Kostowny, another field-course student, on a
so-called “advanced project,” about which we were very
happy, until we realized that we were headed for a most
rugged part of the Hoback Range, with no trails to guide
our way and simply a spot on the map where good out-
crops of the appropriate age Triassic strata were located,
in the middie of a cliff of several hundred meters of relief!

The next year | was the TA for the field course.
Toward the end of the summer, an unusual set of circum-
stances, not the least of which involved scheming by Rob
and Michigan’s economic geologist Bill Kelly with numer-
ous Anaconda geologists in Butte, Montana, launched
my graduate work in paleomagnetism, first at Butte, then
Yerington, Nevada. Over this time period, | appreciated
the tremendous level of freedom Rob allowed in numer-

Ous research pursuits, from studying the magnetism of
single, oriented feldspar grains, to, with Doyle Watts, a
Ph.D. student studying the paleomagnetism of lower Pale-
0zoic sedimentary rocks in North America, designing and
launching numerous intricate helium balloons out the win-
dow of the paleomagnetism laboratory on the fourth fioor
of the C. C. Little Building.

In the summer of 1980, | was fortunate to be able
to accept a teaching position in structural geology and tec-
tonics at the Colorado School of Mines. At that time, | was
Rob’s second student in paleomagnetism, Donna Jurdy
being the first, to accept an academic position. | sensed
that he was very happy about it. My experiences over the
next year prompted me to recall, on numerous occasions,
the comment Mark Twain made concerning his father—
how amazed he was that the "old man” would have
learned so very much over the short period of time
that Twain was gone on each of his many “adventures”

Early in his tenure at Michigan, Rob began to tackle
what has proved to be a most complicated subject—the
Paleozoic paleomagnetism of North America. What impli-
cations this work would have! Two decades later, major
portions of the apparent polar wander path of North
America are now far better, albeit still not completely,
understood, thanks largely to Rob and many associated
students working in the Michigan laboratory, including
Rowland French, Doyle Watts, Chad McCabe, Doug
Eimore, Rex Johnson, Mike Jackson, Roberto Molina,
and Joe Meert. From these endeavors came further con-
firmation that the late Paleozoic was a time of widespread
remagnetization. Rather than gloom and attending disap-
pointment, new research pursuits have blossomed! The
association between remagnetization, diagenetic changes
in sedimentary rocks, and relations to fluid-migration and
tectonic activity continues to be a major topic of study, in
the Michigan laboratory and elsewhere. Fortunately, not
all Paleozoic rocks have been remagnetized, as several
carefully documented studies have shown. With an in-
creasingly robust paleomagnetic data base of primary
magnetizations of Paleozoic age, Rob and colleagues
have turned their attention, more and more, to recon-
structing lapetus in the Paleozoic, thus placing major con-
straints on the history of the Appalachian orogenic belt.

His most recent endeavors have focused on compila-
tions and critical assessments of the global paleomagnetic
data base for the Phanerozoic. Efforts with Mike McEthinny
and Jo Lock came to fruition last year with the appear-
ance of the first edition of the computer-based Global
Paleomagnetic Database. Several major summary arti-
cles, dealing in particular with Phanerozoic reconstruc-
tions of the Atlantic-bordering continents, have appeared
over the past few years. Finally, his book The Paleomag-
netism of the Atlantis, Tethys, and lapetus Oceans will
soon be released by Cambridge University Press.

We should not overlook that many of the endeavors
described above were taking place while another side of

Rob—his deep devotion to the workings of the Depart-
ment of Geological Sciences at Michigan—was shining
through. He was chair of the department from 1981 to
1988. As if that was not enough, after returning from a
one-year sabbatical in Spain, where he wrote most of
his new book, he accepted the chair for another term
(or terms??7?).

Perhaps the mark of an outstanding advisor, as well
as an exceptional individual, is that you continue to remain
friends as well as professional colleagues and that he or
she remains someone you can learn from as well as share
your discoveries and/or concerns with, long after a thesis
or dissertation is finished. Rob Van der Voo, | am proud
and elated, on behalf of the Geological Society of America,
to present you with the 1992 George P. Woollard award.

Response by
ROB VAN DER VOO

Thank you, John, for your flattering citation. It is a
great honor to be the recipient of the George P. Woollard
Award and | thank the Geological Society of America
and its Geophysics Division for this recognition.

| do remember the 1971 lecture that John referred
to, but not that he was there, although soon afterward he
made his undergraduate presence felt. What | found most
remarkable about student reaction to my discourse on the
rotation of the Iberian Peninsula was the enthusiasm and
interest shown by the Michigan students. Having arrived
fresh from Europe, | was not used to this. | also remember
one student coming up afterward and telling me that “the
lecture was very clear and interesting, but what was
magnetism anyway?”

She had not heard of it before!

The two decades since that time have been char-
acterized for me by many delightful interactions with stu-
dents, graduate and undergraduate alike, and even some
high-school students, and of course also by interactions
with postdoctoral fellows and faculty colleagues. These
interactions and subsequent co-authorships have been
enormously gratifying. It is safe to say that | would not
be here without them; the energy, vitality, ability, skills,
responsiveness, curiosity, drive, ambitions, and integrity
of my many student and postdoctoral co-workers have
made my career what it is. Invisibly but indispensably and
vicariously, they share this honor today with me. And, of
course, John is one of the premier representatives of this
illustrious group.

I'had the good fortune of being a geology student
from 1958 through 1969, which was a most exciting time.
My principal professors in geology, Martin Rutten and
Rein van Bemmelen, were open-minded about continental
drift in the 1950s. They had invited Warren Carey to pre-
sent a lecture at Utrecht, and | was simply fascinated.
The opening of the Bay of Biscay story, to this day, gets
my heart racing faster than even a good Verdi opera.
While working on Spanish rocks, | had a chance to col-
lect in, or work on rocks from, a variety of other circum-
Mediterranean locales which led to a coherent paleomag-
netic picture of the western apex of the Tethys Ocean by
the time my thesis was done. After going to Michigan and
a brief escapade in seismology, | decided that pre-Meso-
zoic tectonics was the upcoming thing, and in retrospect
I'think this was correct. Theoretical, mathematical, and
geometrical aspects of geomagnetism or paleomagnetism
have kept me engaged as well, and true polar wander is
still a subject that fascinates me.
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The nice thing about the Woollard award is that it
exists! By that | mean that there is annual recognition of
the fact that geophysics and geology are intimately con-
nected. | have always been grateful for this interdisciplin-
ary tradition that is so strong in the United States, and
| have benefited tremendously from it. Some European
countries and Canada have traditions by which geophys-
ics is more closely allied with physics; this liaison has its
own reward, but | wouid not for one moment have been
happy in such a tradition. The contented marriage of
geology and geophysics is most evident in the field of
tectonics, which has been and still is one of the driving
forces for much paleomagnetic research.

| would also like to comment on the remarkable op-
portunities that exist in this continent for someone who
desires success h teaching and research. The structure
of our universities, the traditions of scholarship, the fund-
ing opportunities from federal and industry sources, the
strength of the scientific societies, and the opportunities for
fertile collaboration with colleagues from the same or differ-
ent institutions all conspire to provide an environment that
is unsurpassed in the world. Competitive yet collaborative,
complicated but fair, democratic yet relatively unbureau-
cratic, the system works well for those who are willing to
invest much time and energy to solve the problems of edu-
cation and to further the quest for knowledge. The most re-
cent announcements of a shift in direction of the National

Science Foundation toward more applied research and
technology transfer could pose a serious threat o this
system, but this is not the occasion to start crying wolf.

Let me end by thanking those anonymous colleagues
who nominated me, my colleagues at Michigan and eise-
where who have encouraged me, and my former students
who have energized me, even though they are too numer-
ous to be mentioned individually by name. My role models
deserve special mention—as unlikely as these senior sci-
entists may think of themselves as such. Allan Cox, Neil
Opdyke, Martin Rutten, Ted Irving, lke Smith, Bill Kelly,
and Henry Pollack: you made a difference at one point
in time or another. | thank all of you.

Presentation of the

HISTORY OF GEOLOGY DIVISION AWARD

Citation by
ELLIS L. YOCHELSON

Citationist and awardee have in common the same
middle initial. This is a relatively slight base on which to
build a professional relationship, let alone a friendship.
Accordingly, it came as a bit of a shock to me to be asked
to bask in Michele’s limelight. One surprising aspect of her
choice is that | am a man. If there is one person in the field
of history of geology who is outspoken about women’s
rights, it is Michele Aldrich. Her outspokenness, however,
is a shout for proper recognition of the accomplishments of
female geologists (and females in other fields of science).
It is emphatically not grounded in the proposition that a
woman scientist is automatically important simply because
she is a woman. Michele does not suffer fools gladiy—to
drag out a real chestnut—regardless of their sex. Notwith-
standing that, again regardiess of the gender involved, if
one is a beginner in the field of history of science and has
a sincere interest in the subject, Michele will spend time
and an effort to steer a tyro—to drag out a good Scrabble
word and attach it to a chestnut—in the proper direction.

Michele Aldrich’s roots go back to Seattle, Washing-
ton—she claims that her name is spelled with one “I" be-
cause her family had planned on a boy—but she spent her
teen-age years in the San Francisco Bay area. Thus, it is
understandable that her university of choice was at Berke-
ley, from which institution she received a B.A. in Geology
28 years ago; at the time, her emphasis was on geochem-
istry. Like so many Californians, she headed east, but her
goal was not yet Washington, D.C. Rather, it was the uni-
versity of Texas at Austin. Mark Aldrich, who had met her
at Berkeley, and has since made a name in economics
and economic history, also moved to Texas. They have
celebrated 27 years of matrimony and have logged thou-
sands of miles in their classic commuting marriage.

Geology in the strict sense was not for the new grad-
uate, but history of science, with emphasis on the Earth,
was. A decade after Berkeley, Dr. Aldrich came newly
minted—t.d.0.a.r.c.—out of the academic mill. William H.
Goetzmann, of western exploration fame, was her princi-
pal advisor, but her thesis subject, the early years of the
New York State Geological Survey, was one for which she
had to develop her own ideas and insights with minimum
guidance. In later years, Professor Goetzmann, who ought
to be a good judge of how his own graduate student met
his expectation, wrote about Michele: “She ranks as one
of this or any other generation’s outstanding researchers,
and over the years she has set a new standard for schol-
arly friendship” (Looking Far North: The Harriman
Expedition to Alaska, by William H. Goetzmann and
Kay Sloan, Viking Press, New York, 1982).

Like so many Texans, Dr. Aldrich now headed for
Washington, D.C., and spent a year as an assistant editor
with the Joseph Henry Papers, located in the Arts & In-
dustries Building of the Smithsonian Institution. Washing-
ton was not a totally new area, for among her many posi-
tions while in graduate school, she had been a research
assistant with the Geological Survey on the national atlas
project and, later, with the Smithsonian Institution Archives.
Like so many graduates, regardless of their excellent
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qualifications, Michele faced a difficult employment market
and spent the next two years in temporary positions at a
variety of libraries, searching for letters of Aaron Burr and
unpublished material on women in America, a wide spec-
trum, but Michele covers well all parts of a wide spectrum.

Three years after graduate school, Dr. Aldrich con-
nected permanently with the American Association for the
Advancement of Science. For six years, she was project
director of Women in Science. She then moved on to being
AAAS archivist and had two years exclusively for doing
what she does exceptionally weil. The organization recog-
nized talent and loaded on the additional position of man-
ager of computer services. For the past two years, Michele
Aldrich has been Director of Information Services for AAAS.

By now, one may properly ask what this catalogue
has to do with a citation. One fundamental reason for an
award is a recognition of hard work. For five years, Michele
Aldrich was in charge of publicity for the History of Science
Society, which was as long a term as she has been secre-
tary-treasurer of the Forum for History of Science in Amer-
ica. From 1982 onward, the editor of the GSA History of
Geology Division newsletter has been the same M. L.
Aldrich. For even longer, she has been the AAAS staff
liaison with Section L, History of Science, with the Pacific
Division of AAAS. Along the way, Dr. Aldrich has also been
president of the History of Earth Sciences Society. None
of the manifold offices she has held was honorific.

That is nice, but lots of people work hard in this world,
and they are not rewarded or given awards. The reason
for her selection by this Division is that Michele Aldrich is
an outstanding historian of geology. She has investigated
people, from William Barton Rogers on the East Coast to
John B. Trask on the West Coast. She has investigated
ideas, from the refationship of railroads to geology to the
transfer of the concept of Gondwanaland from the zoo-
logical literature to the geological. She has considered
science policy from the time of James Hall to that of
Harry Truman. As noted, this is a wide spectrum.

Michele has not published quite so much as some
of her academic colleagues. She does have three vol-
umes of reports for AAAS and a volume of The Joseph
Henry Papers in her portfolio. Those who read Earth Sci-
ences History will note frequent articles by her, as well as
an issue of volume 4 on “Plate Tectonics and Biogeogra-
phy,” coedited with her colleague Alan Leviton. Her other
papers have appeared in a variety of journals.

There is another aspect to Michele Aldrich’s career,
and it is that of critic. If one is presenting a paper, and she
is in the audience, the facts presented had better be cor-

rect. One can argue interpretations and conclusions, but
facts are facts. in his comparison of science to building a
wall, Vannevar Bush placed considerable emphasis on
the importance of those who make certain that each stone
is properly emplaced and that the wall is straight and true.
We are all better off for her concern about proper histori-
ography in the subject we all enjoy. If my facts are correct,
it is thus appropriate that | present the awardee for 1992,
Dr. Michele L. Aldrich.

Response of
MICHELE L. ALDRICH

Thank you, Ellis. | appreciate your citation and the
presentation of this award from the Geological Society
of America. Getting to this honor was not a straight road.
Like many other high school students of the 1950s, | was
encouraged by teachers to go into science as a patriotic
response to the Sputnik crisis, and at first was unaware
of the humanities as an option. During the early 1960s at
Berkeley, geology seemed like a perfect major for a stu-
dent generally interested in science because it required
taking all the other sciences. The University of California
at that time prevented its students from early specializa-
tion—four courses were mandated in the social sciences
and four courses in the humanities, and history courses
could be used for both categories. A blessing for me,
because | hated geology.

During the four years | majored in geology, | got the
impression that this was a highly competitive discipline
where one worked in isolation. History at Berkeley in
those years was the opposite, and when | enrolled in
graduate school at the University of Texas at Austin, 1
found the geology department there was more like history
than Berkeley geology. Those graduate years, and histori-
cal study of geology since then, have persuaded me that
the Berkeley image of the science was anomalous. After
the student rebellions of the 60s and 70s, Berkeley too
changed, and the geology department of today seems
more collegial and more welcoming of undergraduates.
But my skepticism about the practice of geology in certain
times, places, and circumstances remains, and in investi-
gating such topics as the history of women in geology, it
has served me well.

In the late 1960s, the history of American science had
its problems. Historians of science regarded early Ameri-
can work as colonial; whatever American scientists did of
merit was derivative from European science, and whatever
American scientists did that was novel or unique was of
less value than European innovations. Some American
historians without scientific training biundered in their judg-
ment of American science, such as George Daniels’s con-
temptuous putdown of “Baconianism.” William Goetzmann
at the University of Texas taught his graduate students to
put American science in its national context, as had al-
ready been done by scholars of American literature, and
material culture. He also sent us off to introduce ourselves
to the practitioners in our field, and they in turn sent us on
to others. Before | left graduate school | had met George
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White and Ellis Yochelson, and they made sure | visited
Cecil Schneer and Claude Albritton.

I took six years to write my dissertation (| was known
as “chapter-a-year Aldrich” back in Texas). | had moved to
New England because Mark had a teaching job at Smith,
and | became involved in the women’s movement there.
This activism led me to an abiding interest in the history
of women in geology. Several other scholars are now also
working on this topic, in which lots of important questions
remain. Women appear in early American geology as
scientific illustrators: did this indirect entry through socially
acceptable “women’s work” speed or retard the eventual
integration of women into professional, research-oriented
geological science? Was the American experience
unique—were women as geological collectors more im-
portant in England than in the United States? How does
the experience of women in American geology compare
to that of minority ethnic groups seeking entry to the field?

To geologists, | seem to be a historian, and to histori-
ans, a geologist. | once unfolded an AAPG highway map
of the South at a conference on antebellum science as part
of my commentary on a paper, and the other participants

treated this as deviant documentation ... not quite fair to the
author whose paper | critiqued. Historians of science look to
other historians, not to'écientists, for validation of their work.
As Mott Greene remarked, they generalize from the history
of chemistry, physics, or biology to all of science; if geology
doesn't fit the model, it is set aside as an anomaly.

For eight years | have tried to bring historical meth-
ods of research and analysis to geologists through the
History of Geology Division. The people most receptive
to my message had already heard it elsewhere, from his-
torical colleagues at their university or through reading. |
despair of the others, and ask that if they will not learn his-
tory, they at least apply the same canons of evidence and
argument that they use in geology. It is asking little to
avoid generalizing from a sample of one, which some
geologists have done in extrapolating from a biographical
study of one scientist to his or her entire era. It is asking
littie to check the secondary literature before proclaiming
that one has discovered that Darwin was a geologist.
These are mistakes the authors would not make as
scientists ... or do | presume too much?

While there is much to grumble about in the history
of science as practiced today by historians or scientists,
some of the old questions have been set aside. Scholars
are no longer preoccupied with whether American science
was better or worse than, ahead of or behind, science
elsewhere at any given time. The question itself became
unimportant, regardless of the answer. This is not to say
geology’s internationalism puts its practice above national-
istic concerns; that would be naive and counter to many
historical examples to the contrary, as any recent writer
on Murchison can attest.

Despite my complaints, the study of the history of
geology has been personally very rewarding. The vision
I had of geology from my undergraduate training has
changed not only from watching modern geologists in
other settings like Texas, but also from historical examples
such as the New York Survey, where highly fractious and
strong-willed individuals studied and fought to achieve a
synthesis and understanding of their natural world. In this
regard, the history of geology mirrors the practice of sci-
ence and of history in their best senses. It is an endeavor
of great instruction and defight.

Presentation of the

O. E. MEINZER AWARD
to
CRAIG M. BETHKE

Citation by
CHRISTOPHER E. NEUZIL

Ladies and gentlemen, members of the Division,
and guests, | am very pleased to have the opportunity to
acquaint you with the winner of the 1992 Meinzer award,
Craig Bethke. No doubt many of you are already familiar
with his work. What I will attempt to do here is to put
Craig's work in perspective and explain why it is signifi-
cant. Before doing that, though, it is appropriate to say
a few words about Craig himself.

In the jargon of psychologists, Craig was “imprinted”
with geological thinking at an early age. His dad, Phil
Bethke, is a well known economic geologist at the USGS.
Indeed, Phil is not present because he is presiding over
the Society of Economic Geologists luncheon in a nearby
room.

Craig apparently acquired Phil's enthusiasm for geol-
ogy, because he majored in earth sciences at Dartmouth.
While an undergraduate, he got his hands dirty doing
grunt work in a mine in Silverton, Colorado. We know,
therefore, that Craig has come in contact with real rocks
at least once in his career. Although he enjoyed working
in the mine very much, he has, as far as | know, stayed
away from similar situations since then. During and after
his undergraduate studies, he worked with Hu Barnes at
Penn State and also had positions at Exxon and Arco.
The latter assignments gave him insight into the perspec-
tive of petroleum geologists, an insight that later aliowed
him to exert an important influence in that sphere.

Craig next headed for the University of lilinois. Pat
Domenico, an earlier winner of the Meinzer Award, was
then at Iflinois, but left about the time Craig arrived. Craig
stayed, however, and in a largely self-guided fashion com-
pleted his Ph.D. in 1985. His thesis concerned the role of
fluid transport in the creation of Mississippi Valley-type
ores. Before Craig completed his degree, Illinois hired him
as a lecturer, and on completing his Ph.D. he became an
assistant professor. This rapid and unconventional prog-
ress set the stage for succeeding achievements. In short
order he was named Presidential Young Investigator
(1986) and received the Lindgren Award from the Society
of Economic Geologists (1987). More recently, he was a
visiting professor at the Ecole des Mines in France (1991),
and last August was made a full professor at lllinois.

As | stated earlier, | want to briefly describe Craig's
work and explain why he is an excellent choice for the
Meinzer Award. Perhaps the thing that impresses me
most about Craig’s work is that while making important
contributions to the science of hydrogeology, he also
demonstrated its broad implications for understanding
geologic processes, and did this for a wide cross section
of scientists. His work has gained the attention of re-

searchers in disciplines that before had not paid all
that much attention to hydrogeology.

In a 1985 paper on the lllinois Basin, Craig analyzed
flow in compacting sediments. As most of you know,
hydrogeologists have tended to approach this type of
problem with tools derived from soil and rock mechanics,
describing compaction in classical terms, using quantities
like compressibility. Craig chose instead to cast the prob-
lem in a different way, approaching it in terms of porosity
loss with depth. These approaches are essentially equiva-
lent, but Craig’s conceptual framework greatly enhanced
the acceptance of his ideas by the petroleum community.
That's because petroleum geologists are much more com-
fortable with the concept of porosity loss, which is what
one can detect by logging deep boreholes, than with the
more hydrogeological concepts of effective stress and
compressibility. | might add that the numerical simulator
Craig wrote for this work, known as BASIN2, continues
to be very widely used in petroleum exploration.

In 1986, Craig published a significant paper derived
from his Ph.D. research. This work also explored compac-
tion of the lllinois Basin, but in this case examined it as a
mechanism for transporting the heat and chemical mass
that created MVT ores. Craig concluded that compaction
was insufficient but that topographically driven flow was
a viable mechanism for the necessary rates of transport.
This paper attracted a great deal of attention among eco-
nomic geologists and, | would argue, significantly influ-
enced their thinking.

We come now to two more recent papers, which are
the basis of the award we are recognizing today. In the
first, with co-authors Harrison, Upson, and Altaner, Craig
described the simulation of fiuid flow in evolving basins
using high-speed parallel-vector computing. One of the
applications it described was a new analysis of the devel-
opment of geopressure in the Gulf Coast, which is a prob-
lem of long-standing interest to hydrogeologists. The re-
sults showcased the superb computing capabilities Craig
has developed for his research and presented an excel-
lent overview of the importance of basin hydrologic pro-
cesses. Significantly, it was able to reach an exceptionally

broad scientific audience because it appeared as a full-
length article in the journal Science. In the second paper,
published in Geologische Rundschau, Craig provides a
very nicely organized synthesis of flow in basins, summa-
rizes the current state of knowledge, and enumerates
many of the most significant problems remaining in this
area. This paper presents a very insightful synthesis of
many aspects of the problem, especially petroleum migra-
tion, regional properties, and diagenesis.

This brief outline only touches on Craig's work, which
also encompasses dreas such as geochemistry and clay
mineralogy. However, | think you will agree with me that
today’s recognition is well deserved. Ladies and gentle-
men, | present the winner of the 1992 O. E. Meinzer
Award, Craig Bethke.

Response by
CRAIG M. BETHKE

Thank you, Chris, for your gracious words. | accept
with great honor the Meinzer Award for 1992. At Hydro-
geology Division luncheons over the past decade, | have
watched the authors of papers that as a graduate student
| read again and again stand in my position today. | must
admit to being in awe. Fortunately, | have my family to
put things in perspective.

When my wife Abby told her mother that | had
received an award, my mother-in-law asked what it was
and how | won it. Abby explained that it was a silver bowt
and that | won it by working hard. My mother-in-law asked
whether, if | worked really hard, | would get punch glasses
to go with it. My father-in-law was disturbed to find out that
I would pass on the bowl to a new awardee next year. He
thought | should ask if they might not retire it if | won it
three years in a row.

The difficulty in accepting an award such as this is
that the credit is really due to a long fist of students, em-
ployees, colieagues, and collaborators who have gone out
of their way to offer assistance and, against all odds, keep
me on the right track. | have not always made it easy for
these people. Asked what is it like to be my student, Tom
Corbet once said, “Well, he’s not easy to understand, but
he’s hard to work with.”

I cannot possibly thank all of these people today, but
there are several that | would like to mention. Two profes-
sors taught classes that changed my life. When | was an
undergraduate at Dartmouth, Bob Reynolds introduced
me to theoretical geochemistry and mineralogy. Working
with him my senior year to calculate X-ray diffraction pat-
terns of disordered crystallites, | learned of the powers
and limitations of numerical modeling. Turgay Ertekin, a
professor of mineral engineering at Penn State, taught a
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course sequence on fluid flow and numerical modeling so
thorough and exacting that | still refer to my course notes
in preference to any published text.

My interest in numerical modeling had started earlier.
When as an undergraduate | had run out of tuition money,
Hu Barnes hired me as a laboratory assistant at Penn
State. | was supposed to run the mass spectrometer, but
thanks to a failure of the faculty to supervise me carefuily
enough, | became involved with computing. Working with
punch cards, and with much help, | wrote my first com-
puter program, SOLUPLOT, which calculates redox-pH
diagrams. | still remember carrying my program in a long
cardboard box to the mainframe in the computer center
each time | wanted to run it. If | had dropped the box and
scattered the cards, all would have been lost. Today
SOLUPLQOT runs easily on computers found in stores
that sell refrigerators and ranges.

After | graduated, Bob Pottorf hired me at Exxon Pro-
duction Research as a summer employee. The “summer”
ended up lasting eight months. At EPR | learned to appre-
ciate the complexity of fluid flow in sedimentary basins,
and the need in basin hydrology to develop more quantita-
tive tools. | was hooked on hydrogeology before | started
graduate school.

At llinois, Jim Kirkpatrick, an igneous petrologist and
mineral physicist, had the courage to take on a student
who said he wanted to study, of all things, the ground-
water hydrology of sedimentary basins. Even before | had
written my thesis, he encouraged me to apply for a faculty
position there. | am not sure how he decided that an
awkward graduate student, one whose brother once
described him as a “slide-rule—carrying turbo-geek,”
would make an adequate professor.

Most of all, | have been fortunate to work in a field
of study whose scholars are quick to share ideas and
disseminate their data without hesitation. An award from
peers such as these is the highest possible form of rec-
ognition. Thank you very much.

Publication Citations—O. E. Meinzer Award
by Alan Dutton

The Hydrogeology Division was organized in 1960
and established by the GSA in 1964 to bring together
scientists interested in hydrogeology, to facilitate the
presentation and discussion of their problems and ideas,
to promote research and the publication of results on
hydrogeologic studies, and to advise and assist the offi-
cers and committees of the Society in matters pertaining
to hydrogeology.

As part of its promotion of the science of hydrogeol-
ogy, the Division established the O. E. Meinzer Award, to
be made to the author or authors of a published paper or
body of papers of distinction that advances the science of
hydrogeology or a related field such as water hydrautics or
geochemistry. The award honors O. E. Meinzer, architect
of modern hydrogeology and third Chief of the U.S. Geo-
logical Survey Ground-Water Division. The O. E. Meinzer
Award generally is made annually, but it may be withheld
if no suitable paper is selected, as in 1982. To be consid-
ered for the award, a paper or body of papers must (1)
be in hydrogeology or a closely related field and (2) have
been published not more than five years prior to its selec-
tion. The award includes a certificate and custody of the
silver Revere-style Birdsall Bowl, a gift of John Birdsall.
Names of the awardees are engraved on the bowl, and
each awardee receives a miniature silver replica
engraved with his or her name.

Following are the publications cited as the basis for
the O. E. Meinzer Award, listed by award year.

1965 Téth, Jozsef, 1963, A theoretical analysis of groundwater
flow in small drainage basins: Journal of Geophysical
Research, v. 68, no. 16, p. 4795-4812.

1966 McGuinness, C. L. 1963, The role of groundwater in the
national water situation: U.S. Geological Survey Water-
Supply Paper 1800, 1121 p.

1967 Stallman, R. W., 1964, Mulitiphase fluids in porous media—

A review of theories pertinent to hydrologic studies: U.S.
Geological Survey Professional Paper 411, p. E1-E51.

1968 Hantush, M. S., 1964, Hydraulics of wells, in Chow, V. T.,
ed., Advances in hydroscience, Volume 1: New York,
Academic Pre§s, p. 281-432.

1969 Cooper, H. H., Jr., 1966, The equation of ground-water flow
in fixed and deforming coordinates: Journal of Geophysical
Research, v. 71, no. 20, p. 4785—4790.

1970 Stringfield, V. T., 1966, Artesian water in Tertiary limestone
in the southeastern states: U.S. Geological Survey Profes-
sional Paper 517, 226 p.

1971 Maxey, G. B., 1968, Hydrogeology of desert basins:
Ground Water, v. 6, no. 5, p. 10-22.

1972 Poland J. F,, and Davis, G. H., 1969, Land subsidence
due to withdrawal of fluids: Geological Society of America
Reviews in Engineering Geology, v. 2, p. 187-269.

1973 Back, William, and Hanshaw, B. B., 1970, Comparison
of chemical hydrogeology of the carbonate peninsulas of
Florida and Yucatan: Journal of Hydrology, v. 10, no. 4,
p. 330-368.

1974 Freeze, R. A., 1972, Role of subsurface flow in generating
surface runoff. 1, Base flow contributions to channel flow:
Water Resources Research, v. 8, no. 3, p. 609-623.

—— Freeze, R. A, 1972, Role of subsurface flow in generating
surface runoff. 2, Upstream source areas: Water
Resources Research, v. 8, no. 5, p. 1272—-1283.

1975 Bredehoett, J. D., and Pender, G. F., 1973, Mass transport
in flowing groundwater: Water Resources Research, v. 9,
no. 1, p. 194-210.

1976 Neuman, S. P., and Witherspoon, P. A., 1972, Field
determination of the hydraulic properties of leaky multiple
aquifer systems: Water Resources Research, v. 8, no. 5,
p. 1284-1298.

1977 Rubin, Jacob, and James, R. V., 1973, Dispersion-affected
transport of reacting solutes in saturated porous media;
galerkin method applied to equilibrium-controlled exchange
in unidirectional steady water flow: Water Resources
Research, v. 9, no. 5, p. 1332-1356.

1978 Nelson, R. W., 1978, Evaluating the environmental conse-
quences of ground-water contamination. 1, An overview
of contaminant arrival distributions as general evaluation
requirements: Water Resources Research, v. 14, no. 3,

p. 409415.

—— Nelson, R. W., 1978, Evaluating the environmental conse-
quences of ground-water contamination. 2, Obtaining loca-
tion/arrival time and location/outflow quantity distributions
for steady flow systems: Water Resources Research, v. 14,
no. 3, p. 416—428.

—— Nelson, R. W. 1978, Evaluating the environmental conse-
quences of ground-water contamination. 3, Obtaining con-
taminant arrival distributions for steady flow in heteroge-
neous systems: Water Resources Research, v. 14, no. 3,
p. 429-440.

—— Nelson, R. W., 1978, Evaluating the environmental conse-
quences of ground-water contamination. 4, Obtaining and
utilizing contaminant arrival distributions in transient flow
systems: Water Resources Research, v. 14, no. 3,

p. 441-450.

1979 Sharp, J. M., Jr., and Domenico, P. A., 1976, Energy trans-
port in thick sequences of compacting sediment: Geologi-
cal Society of America Bulletin, v. 87, no. 3, p. 390—400.

1980 Cooley, R. L., 1977, A method of estimating parameters
and assessing reliability for models of steady state ground-
water flow. 1, Theory and numerical properties: Water
Resources Research, v. 13, no. 2, p. 318-324.

1981 Bennett, G. D., 1976, Introduction to ground-water hydraul-
ics, a programmed text for self-instruction: U.S. Geological
Survey, Techniques of Water-Resources Investigations,
Book 3, Chapter B2, 172 p.

1983 Weeks, E. P, 1978, Field determination of vertical perme-
ability to air in the unsaturated zone: U.S. Geological Sur-
vey Professional Paper 1051, 41 p.

1984 Schwartz, F. W., and Smith, L. J., 1980, Mass transport. 1,
A stochastic analysis of macroscopic dispersion: Water
Resources Research, v. 16, no. 2, p. 303-313.

—— Smith L. J., and Schwartz, F. W., 1981, Mass transport. 2,
Analysis of uncertainty in prediction: Water Resources
Research, v. 17, no. 2, p. 351-369.

—— Smith, L. J., and Schwartz, F. W., 1981, Mass transport. 3,
Role of hydraulic conductivity data in prediction: Water
Resources Research, v. 17, no. 5, p. 1463—-1479.

—— Tang, D. H., Schwartz, F. W., and Smith, L. J., 1982,
Stochastic modeling of mass transport in a random velocity
field: Water Resources Research, v. 18, no. 2, p. 231-244.

—— Schwartz, F. W., Smith, L. J., and Crowe, A. S., 1983, A
stochastic analysis of macroscopic dispersion in fractured
media: Water Resources Research, v. 19, no. 5,

p. 1253-1265.

1985 MacFarlane, D. S., Cherry, J. A., Gillham, R. W., and
Sudicky, E. A., 1983, Migration of contaminants in ground-
water at a landfill: A case study. 1, Groundwater flow and
plume delineation: Journal of Hydrology, v. 63, no. 1/2,

p. 1-29.

—— Cherry, J. A, Gillham, R. W., Anderson, E. G., and John-
son, P. E., 1983, Migration of contaminants in groundwater
at a landfill: A case study. 2, Groundwater monitoring
devices: Journal of Hydrology, v. 63, no. 1/2, p. 31—49.

—— Egboka, B.C.E., Cherry, J. A, Farvolden, R. N., and Frind,
E. O., 1983, Migration of contaminants in groundwater at a
landfill: A case study. 3, Tritium as an indicator of disper-
sion and recharge: Journal of Hydrology, v. 63, no. 1/2,

p. 51-80.

—— Sudicky, E. A., Cherry, J. A, and Frind, E. O., 1983, Migra-
tion of contaminants in groundwater at a landfill: A case
study. 4, A natural-gradient dispersion test: Journal of
Hydrology, v. 63, no. 1/2, p. 81-108.

—— Nicholson, R. V., Cherry, J. A., and Reardon, E. J., 1983,
Migration of contaminants in groundwater at a landfill: A
case study. 6, Hydrogeochemistry: Journal of Hydrology,
v. 63, no. 1/2, p. 136-176.

1986 Narasimhan, T. N., 1982, Multidimensional numerical
simulation of fluid flow in fractured porous media: Water
Resources Research, v. 18, no. 4, p. 1235-1247.

1987 Gelhar, L. W., 1986, Stochastic subsurface hydrology from
theory to application, in Burges, S. J., ed., Trends and
directions in hydrology: Water Resources Research, v. 22,
no. 9, p. 135s—145s.

—— Gelhar, L. W., 1983, Stochastic analysis of flow in hetero-
geneous porous media, in Bear, Jacob, and Corotcioglu,
M. Y., eds., Fundamentals of transportation phenomena in
porous media: Dordrecht, Netherlands, Martinus Nijhoff,
p. 673-720.

—— Gelhar, L. W., and Axness, C. L., 1983, Three-dimensional
stochastic analysis of macrodispersion in aquifers: Water
Resources Research, v. 19, no. 1, p. 161-180.

1988 Winograd, |. J., 1986, Archeology and public perception of
a transscientific problem—Disposal of toxic wastes in the
unsaturated zone: U.S. Geological Survey Circular 990,
9p.

—— Winograd, I. J., Szabo, B. J., Coplen, T. B., Riggs, A. C.,
and Kolesar, P. T., 1985, Two-million-year record of deu-
terium depletion in Great Basin ground waters: Science,
v. 227, no. 4686, p. 519-522.

—— Winograd, |. J., and Robertson, F. N., 1982, Deep oxy-
genated dround water: Anomaly or common occurrence?:
Science, v. 216, no. 4551, p. 1227-1230.

—— Winograd, I. J., 1981, Radioactive waste disposal in thick
unsaturated zones: Science, v. 212, no. 4502, p. 1457-1464.

1989 Davis, S. N., Campbell, D., Bentley, H. W., and Fiynn, T.,
1985, Ground water tracers: Worthington, Ohio, National
Water Well Association Press, 200 p.

—— Davis, S. N., and Murphy, E., 1987, Dating ground water
and the evaluation of repositories for radioactive waste:
U.S. Nuclear Regulatory Commission Report
NUREG/CR-4912, 181 p.

1990 Hem, J. D., 1985, Study and interpretation of the chemical
characteristics of natural water: U.S. Geological Survey
Water-Supply Paper 1473, 269 p. (also 1959 and 1970
editions).

1991 Neuzil, C. E., 1986, Ground water flow in low-perme-
ability environments: Water Resources Research, v. 22,

p. 1163—1195.

1992 Bethke, C. M., 1989, Modeling subsurface flow in sedi-
mentary basins: Geologische Rundschau, v. 78, no. 1,
p. 129-154,

—— Bethke, C. M., Harrison, W. J., Upson, C., and Altaner,
S. P., 1988, Supercomputer analysis of sedimentary
basins: Science, v. 239, p. 261-267.
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Distilled insights can often be found in the unlikeliest
of places, such as on garish bumper stickers and worn
out T-shirts. One of my favorite examples is a cartoon-like
togo drawn by John Wood, whom we honor as this year's
recipient of the G. K. Gilbert Award for planetary geology.
A few years ago, John presented T-shirts embossed with
this logo to all those students and postdocs who had
worked in his laboratory. It shows a geologist, recogniz-
able by his scuffed boots, peering intently through a hand
lens at a chunk of the starry firmament that he has just
dislodged with his rock hammer. | suppose that the geol-
ogist is intended to represent anyone who dares to treat
extraterrestrial materials as rocks, but in fact he bears
more than passing
resemblance to a
younger John Wood.
This logo not only de-
fines John's scientific
focus, but also provides
insight into why he has
been singled out as
the first petrologist
to receive the Gilbert
Award. In an interdis-
ciplinary field where
extraterrestrial petrology intertwines with astrogeology,
astrophysics, and cosmochemistry, John has never lost
sight of the goal of transforming astronomical objects
into geological worlds.

John Wood grew up in Virginia, Florida, and Georgia
and completed his undergraduate geology studies at Vir-
ginia Tech. As a graduate student at MIT, he first became
interested in the petrologic properties of meteorites, about
which rather little was known at that time. After receiving
his Ph.D. in 1958, John spent a postdoctoral year at Cam-
bridge University, where he continued his study of chon-
drites. This work culminated in his recognition of meta-
morphism as an important process in chondrites and its
later incorporation into the now universally used classifica-
tion scheme for chondritic meteorites. Subsequently John
spent several years as a research associate at the Univer-
sity of Chicago, where he formulated a computational
model for nickel diffusion in meteoritic iron. He was able
to use nickel diffusion gradients to assess the cooling
rates of the parent bodies for iron meteorites and ordinary
chondrites. This work not only demonstrated that mete-
orites were derived from asteroidal-sized parent bodies,
but also was a crucial first step in unraveling the thermal
histories of these objects.

In 1965, John accepted a position as geologist at
the Smithsonian Astrophysical Observatory in Cambridge,
Massachusetts, where he has remained to this day. Dur-
ing the next few years he applied the electron microprobe
to various meteorite problems, including the properties
and possible origin of chondrules, a vexing challenge that
remains one of his current interests. During this period
John also coauthored a descriptive paper on refractory
condensates in the recently fallen Allende meteorite, in
which the proposal was first made that such inclusions
were early condensates from the nebula. These studies
also served to prepare his laboratory for the arrival of
the Apollo lunar samples. John had the perspicacity to
request a sampie of Apollo 11 regolith rather than rock,
reasoning that soil would contain diverse materials and
possibly even impact ejecta from the lunar highlands. In
his tiny vial of lunar soil, John and his colleagues found
fragments of feldspar-rich rocks, which they inferred were
derived from a highlands composed of anorthosite. From
this insight, they conjured up a startiing model for the for-
mation of the ancient lunar crust—fractional crystallization
of a global magma ocean. This idea, first published in
1970, was readily embraced by most of the scientific com-
munity, and it remains a cornerstone of lunar geologic his-
tory today. Since then, John and his colleagues have pub-
lished numerous other important petrologic papers that
have profoundly influenced our understanding of the
geology of the Moon.

Throughout his career, John has sought to use
information gained from extraterrestrial materials to con-
strain the origin of the planets, the Moon, and the Solar
System in general. From the properties of chondrites,
he has argued that the solar nebula experienced transient
events that allowed melting and distillation of solid matter,
that it had regions of nonsolar (dust-rich) composition, and
that accretion was prompt. In lunar samples he has found
support for the idea that the Moon formed by collisional
ejection of a significant part of the Moon's mass from
the Earth. As a current member of the Magellan science
team, he has used his petrological experience to specu-
late about metamorphism on the broiling surface of
Venus and its global implications.

John'’s lunar and meteorite research has been
previously recognized by NASA’s Medal for Exceptional
Achievement in 1973, the J. Lawrence Smith Award of the
National Academy of Sciences in 1976, and the Leonard
Medal of the Meteoritical Society in 1978. In 1991 he was
elected to the National Academy of Sciences. He has also
taught Solar System courses in the Department of Geo-
logical Sciences at Harvard University for many years,
and in 1976 he was appointed Professor in the Practice
of Geology. Any of his students will tell you that his teach-
ing is as outstanding as his research. John has served
as mentor for many graduate students and postdoctoral
associates, and | consider myself singularly honored to
have been his first doctoral student.

Of course, we don't give medals for the way scien-
tists conduct their professional lives, but the awarding
of medals is a suitable time for celebrating the person as
well as the accomplishments. John has many qualities |
greatly admire, and those of us who have been associ-
ated with him over the years have learned a great deal
about how science should properly be done. Perhaps his
most enduring legacy, though, not only to his students but
to all of us, is his gift in communicating the excitement
of the human enterprise we know as science to a world
desensitized by science fiction. Let me use John's own
words to illustrate. This is an excerpt from a recent letter
to me describing the arrival of the Apollo 11 lunar sam-
ples: “It is impossible to convey to you how wonderful and
priceless we, and others, considered a piece of the Moon
to be in those days. You grew up in a world that had lunar
samples in it; hell, we get them from Antarctica now—no
big deal. There is no way you can understand how we
were affected emotionally by having a piece of a whole
different planet in our lab; it is even hard for me to remem-
ber the feeling, but | do remember that it was there and it
affected us all.” John has consistently been one of the
most effective spokesmen for planetary science to the
geological and lay communities. His many popular articles
and review papers serve as a standard for understandable
and enticing scientific writing that is rarely equaled. His
two books, Meteorites and the Origin of Planets (McGraw-
Hill, 1968) and The Solar System (Prentice-Hall, 1979),
which were translated into Russian, Japanese, and
German, have influenced a generation of geologists
and educated thousands of nonscientists.

The GSA Planetary Geology Division is pleased to
honor John Wood's many important petrological contri-
butions to our understanding of the geology of the Solar
System, and his effective communication of the discover-
ies of planetary science to a wide audience, through the
1992 G. K. Gilbert Award.

Response by
JOHN ARMSTEAD WOOD

Hap, Chairman Lucchitta, my other friends in the
Planetary Geology Division, | am more grateful to you
than | can say for this honor. There is no community
whose approval means more to me. It seems traditional
to provide a few words of personal history on an occasion
like this.

I always had a romance about things long ago and
far away, and this led me to major in geology in college.

I found myself feeling cheated by my course in historical
geology, though, because our text devoted 96% of its
pages to the most recent 11% of geologic time. Especially
insulting was the first chapter, with its mealymouthed re-
view of shopworn theories of how the Earth was formed.
As a student | had a naive dream that | would remedy
this situation some day by writing a book titled The Earth,
which would deal forthrightly with questions of the origin
and early evolution of our planet. Of course, my own re-
search would figure importantly in the book. | would even
illustrate it myself, with Bill-Hartmann—style paintings of
critical stages in the Earth’s history. | was oblivious to the
fact that even the title of my hypothetical book had been
preempted by Harold Jeffreys.

My plan was to train up in hard-rock petrology,
but | was diverted from this in my third year of graduate
school when | discovered, in the Mineralogical Museum
at Harvard University, a cubical rosewood chest, about
seven inches on a side, containing an old set of thin sec-
tions of meteorites. The sections had cover glasses, glued
on with dark yellow Canada balsam, and were on long,
narrow glass slides. They came from a sizable, balanced
collection of meteorites that had belonged to J. Lawrence
Smith in the 19th century. Upon Smith's death in 1883,
Harvard had purchased the collection, and a section had
been made from every specimen. | borrowed the chest
from Cliff Frondel, tapk it back to MIT, and stepped into
the wonderful world of meteorite petrography. Things were
never the same after that; | was hooked. Here, surely, was
the key to understanding the origin of the planets. And in
1957, almost nobody was studying meteorites! This whole
marvelous, rich field of research was mine for the taking!

The honor you do me with the G. K. Gilbert Award
suggests | had some success in exploiting the opportunity.
I feel undeserving, though, because | know in my heart
how much my accomplishments resulted from luck and
the help of other people, and how little from my own
merit. | will develop this point by shifting into the format
of Academy Award recipients, and thanking some of
the people who gave me a lift.

| will start with Gordon J. F. MacDonald, my thesis
advisor. Gordon and | were both more or less loners,
so there was not a lot of communication between us; but
Gordon thought the field of meteoritics and the early Solar
System was important, and he endorsed an eleventh-hour
shift of thesis topic, from a rather prosaic terrestrial prob-
lem that | had not been making much progress on, to
meteorites. This was considered an unorthodox if not
controversial thing for a geology student to do in those
days, but Gordon supported it. Like my feliow graduate
students, | observed Gordon'’s style closely and filed
things away, in case | should be called upon some day
to give the appearance of an eccentric genius.

Harry Hess—there’s an OK geology name! Harry
said my earliest work on chondrites was “breaking through
to new ground,” and he urged me to speak on it at the
upcoming AGU meeting. “But the abstract deadline has
passed,” | said. That's all right, Harry said, he would get
me on the program. And he did, in, of all things, a session
on tectonophysics. The morning of May 4, 1959, found me
in a small room in the General Services Administration
building in Washington, D.C., telling a dozen or two bewil-
dered geophysicists about the wonders of chondrites. At
that time | was looking for support to spend a postdoctoral
year at Cambridge University; Harry found it for me in, of
all things, the AAPG Petroleum Research Fund.

Ed Anders. When | met him, Ed’s brilliant early work
on meteorites had catapulted him to the top of this unfold-
ing research area, while my own first meteorite paper had
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been rejected by the Journal of Petrology. But Ed had
read it, and he said enough kind and flattering things to
scrape me off the floor. “Journal of Petrology is an absurd
place to submit a meteorite paper,” he said; “try Geochim-
ica et Cosmochimica Acta!” Ed could have seen me as
a potential competitor, or a nonentity, but instead he
extended the hand of friendship.

Fred Whipple. Fred saw merit in the idea of study-
ing the material properties of meteoritic objects, as well
as their trajectories and ablational behavior in the atmo-
sphere, and he hired me at the Smithsonian Astrophysical
Observatory, for the same position | occupy today. | disap-
pointed Fred by opting to study meteorites rather than
cosmic dust, which is what interested him; but let it be
said in my defense that this was 1960, and genuine cos-
mic dust did not become available for study until a decade
later, when Don Brownlee discovered how to collect it.

| think | am the only meteoriticist who works sur-
rounded by astrophysicists. I've learned a good deal from
them. The most important thing is that they put their pants
on one leg at a time, like everyone else. Many of my
meteoritical colleagues seem not to understand this. My
special insight gives me a competitive advantage in deal-
ing with the important astrophysicial component of cosmo-
chemistry.

| especially want to thank, but will not name, the
young people who have worked with me. They have been
an unfailing source of inspiration, and of course they do
most of the hard work around the lab. | hate to reward

Hap McSween for his affectionate citation by contradicting
him, but | don’t think F've given these youths nearly the
amount of support they deserved. My policy has always
been one of benign neglect, resting on a solid foundation
of laziness. When these young colleagues have gone out
in the world and impressed people, as they often have, it's
because they're good, not because of any underpinnings

| provided.

I am very grateful to Bill Quaide, whose invisible
hand at NASA headquarters guided me into the Magellan
program. Bill has been anonymously kind to many of us
in this room, many times.

Most of all, | want to thank my parents: not only
for the love and care parents are famous for, but for their
exquisite sense of timing in conceiving me in 1931. This
depression year must not have seemed an auspicious
time to add another dependent to the family roster, but
my parents shrewdly foresaw that starting my lifeline in
1932 would see me out of graduate school between wars
(1958), at a time of unprecedented national prosperity and
opportunity. In the 1950s the United States was the only
major power not prostrate after a devastating world war.
The U.S. had never been in such an advantaged position
before, and it probably never will be again. Rightly or
wrongly, social problems did not absorb as much of the
nation's resources and energy as they do now. Education
and research were expanding, and jobs (plural) were
available. | was privileged to ride the crest of the Kennedy
administration’s emphasis on academic excellence in

general and space research in particular. | benefited from
the artificial competition in space research that developed
between the U.S. and the USSR. And 1966 saw me per-
fectly positioned, at the Smithsonian Astrophysical Obser-
vatory, to propose to NASA to participate in the study of
samples which that agency thought it was going to bring
back from the Moon. (Perhaps not perfectly; it was prob-
ably detrimental to my chances that | had never given a
minute’s thought to the science of the Moon. However,
this eventually turned out to be an asset, because it meant
I had no preconceived notions about the Moon. Most of
those who did were proven wrong by the Apollo data.)

All this hinged upon timing! Everyone should have
such prescient parents. In addition to the professional
benefits of timing just listed, | am also grateful for having
been able to live most of my life in simpler times. Times
when you could whang on outcrops with your geology
pick; you could rinse a thin section with organic solvent
and not have to give the used solvent a burial with full
military honors in a toxic waste dump; you could shoot off
firecrackers; you could burn the pile of autumn leaves you
raked up; you could find a parking place for your car on
the street, in downtown Boston; you could drive drunk,
without a seat belt. And there were a number of other
things you could do that you can’t any more.

My thanks again to the award panel and all the rest
of you for this honor. I'm having a very nice evening.

Presentation of the

KIRK BRYAN AWARD
to
R. DALE GUTHRIE
5 W .-. N B

4,

Citationby
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In 1979 a frozen carcass of an extinct giant bison was
uncovered by mining operations in retransported loess of
late Wisconsin age near Fairbanks, Alaska. The skin was
covered with crystals of vivianite—a light-blue iron phos-
phate mineral. Here was a giant “Blue Babe" of antiquity—
a mummified carcass 36,000 years old. The story of the
life and times of this ancient animal is the basis of a thrill-
ing and ingenious detective story of how it met its death
and how it came to be preserved. The animal provides
a unique window into ice-age life and the environment.

The outstanding book entitled Frozen Fauna of the
Mammoth Steppe, The Story of Blue Babe by Professor
R. Dale Guthrie of the University of Alaska at Fairbanks
was published in 1990 by the University of Chicago
Press and is the Kirk Bryan Award Winner for 1992.

But this book extends much further than the inves-
tigation of the bison.

The story of Blue Babe is the launch pad, the center-
piece to set the stage, for a detailed description and proof
of the existence of a vast, cold, grassland environment
that supported a diverse population of ice-age mammals
and extended as an immense collar around the northern
part of the world from Europe, across Asia, and the site
of the present Bering Straits to Alaska and the Yukon.
Guthrie carefully demonstrated that much of this ungla-
ciated vast region was not covered with tundra or taiga
forest, as it is today, but with an extinct grassland environ-
ment, unknown at the present time. Guthrie terms this the
Mammoth Steppe.

It was in 1963 that a fresh Ph.D. from the University
of Chicago, R. Dale Guthrie, was hired as a joint appoint-
ment by the Department of Geology and the Department
of Zoology at the University of Alaska at Fairbanks. The
geology department needed an expert to study the enor-
mous and growing collection of Pleistocene mammal
bones and especially to aid in the unraveling of the Qua-
ternary geological and environmental history of mainly
central Alaska. The Zoology Department needed a com-
petent vertebrate paleontologist and zoologist in their
rapidly expanding group.

Dale was a declared art major when he enrolled
at the university, but after taking a biology course from

a stimulating instructor, his lifework has concentrated on
zoology, past and present. Art is still an active part, how-
ever, as evidenced by the abundant and informative illus-
trations in his award-winning book. His artwork admirably
complements his paleontological enterprises. His sculp-
tures of Pleistocene animals have been cast in bronze,
and they grace some of the leading museums. It is not
surprising to learn that one of his major art interests is
the study and use of the European Paleolithic cave art

of mammals of the extinct Mammoth Steppe. These cave
drawings have supplied many details of Pleistocene life
and the environment.

Over most of the past three decades, Dr. Guthrie has
brilliantly described and interpreted the animals, and espe-
cially the environment of the last part of Pleistocene time in
polar and subpolar areas around the world, notably Alaska.
He is still at the University of Alaska, pursuing investiga-
tions of new mammal finds of early Pleistocene age.

Perhaps it would be well to briefly outline the answers
to the questions that Guthrie raises. How could all these
animals thrive in a habitat so dry that trees could not
grow? How did they endure long winters in the severe
winds and air temperature of 60 degrees below zero?

Guthrie proposed, and more than that, he demon-
strated for the first time, that this iand behind the north
wind did exist and was, as he states, a giant of a land and
a land of giants. It was a cold, arid, high productive grass-
land with a high carrying capacity—the Mammoth Steppe.

Palynologists have long known that there was a
virtual absence of trees in the unglaciated north country
during glacial episodes of the Pleistocene. Many of them
believed that the present northern boggy, unproductive
tundra was more expansive, and downplayed the exis-

tence of grasses and even the presence of a continuous
fauna. They thought that the megafauna was practically
limited to interglacials and interstadials.

Guthrie had to show that not only did an extensive
fauna exist, but that only an arid, windy, grassy land was
favorable to the fauna.

First, the easiest way to prove an extensive fauna
is to look at the enormous number of bones preserved
in all horizons of Wisconsin loess and alluvial deposits of
the unglaciated north country of Siberia, Alaska, and the
Yukon. For many years, the fossil mammal bones were
collected by the tons at the height of the surface gold-
mining operations. In the summer of 1938, for example,
8008 catalogued specimens, weighing 8 tons, of mostly
mammoth, bison, and horse were collected by Otto Geist
in the Fairbanks area and shipped to the American Mu-
seum of Natural History in New York City. Second, most
of the megafauna were grazers and lived on grass. Third,
the vegetation preserved in the teeth and stomachs of the
frozen fauna is mostly grasses. The mammoths did die
with “buttercups in their mouths,” because buttercups did
grow on the Mammoth Steppe. Fourth, Guthrie shows that
the vegetation of the present tundra and taiga is toxic and
low in nutrients; much of it is poisonous. He shows that
while less vegetation existed on the Mammoth Steppe,
virtually all of it was edible. Fifth, this was a grassland, not
the boggy tundra of today. For example, the feet of ante-
lope, bison, and horses, unlike those of moose or caribou,
are not suitable for boggy country, but for firm, dry terrain.
Sixth, most of the large grazers of the Pleistocene in the
Mammoth Steppe could not tolerate the snow depths of
today. But low snowfall and wind-blown terrain were ideal.
Although modern bison have been introduced into Alaska,
they exist only where the winds keep the snow swept
away and where dry, partially grassy areas are present,
such as along the lower glacial Delta River in central
Alaska. To summarize, Guthrie says that frozen fossils
yield a detailed picture of a vast northern grasstand and
a diverse animal community that flourished during the
Pleistocene. He brings to this book decades of experi-
ence, thought, and commitment about the climate, envi-
ronment, and fauna, especially during the late Pleistocene.

Frozen Fauna of the Mammoth Steppe is the
climax of his detailed investigations, starting in Alaska and
spreading worldwide to include the whole northern area
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that existed mostly north of the ice sheets, from France to
Asia to Alaska and the Yukon, a cold and grassy plain that
supported the megafauna. Not only is the area immense,
it is also truly circum-polar in scale. It definitely was not,
as earlier suggested by others, a polar desert incapable
of supporting a vast fauna.

The book provides a detailed description and deter-
mines the origin of a unique and extinct ecological sys-
tem, the Mammoth Steppe. There is no modern counter-
part of this environment today. Such a revelation can only
lead to the next idea—certain geomorphological pro-
cesses and landforms present then may not be forming
today! This may have been the only time when cryoplana-
tion terraces were actively forming. Finally, this book tran-
scends the boundaries of many scientific disciplines and
successfully integrates geology, paleontology, ecology,
palynology, and archeology. It is indeed a tour de force.

Response by
R. DALE GUTHRIE

Thank you Troy, members of the committee, ladies
and gentlemen. In searching for ways to express some
of my pleasure and surprise, | read what Kevin Scott,
Arthur Dyke, and other people had to say when they stood
here accepting this award, and | found in reading their
speeches that we had much in common. First of all, there
is a need to say something about this embarrassment of
being selected out of a group of scientists who have cer-
tainly contributed as much as |, and, further, | must ac-
knowledge how much my work depends on that of my
colleagues. | don’t have to expand on the nature of
science as a cooperative and cumulative enterprise;
it is something you all know well.

I decided to talk here about something eise, some-
thing that is a daily part of our work. Many recipients of
this award have commented on how much fun their work
is. Science seems to have certainly been fun for Kirk
Bryan, and | can say, from personal knowledge about
Troy Péwé, that his devoted enthusiasm to things
Quaternary far exceeds his job description.

So tonight | want to say something around this
theme of fun, and tell you a brief story about the Quater-
nary legacy of play. E. O. Wilson, who some would call
the father of sociobiology, once said that “good science
consists largely of play disguised as work.” Surely, few
scientists would disagree. What | propose to you is that
it is not only legitimate that good science be fun, but that
fun may be the critical essence of its definition.

As historical scientists, we find our fun by examining
the rubble of the past. The trophies of our games are in-
sights. But these insights are not often obvious. My own
experience taught me that. | grew up in Huck Finn-Tom
Sawyer country along the breaks of the Mississippi River,
not far from the lllinois table lands, near Hannibal, Mis-
souri. And, like Tom and Huck, | was ignorant of the Ice
Age dimension of the landscape in which | lived. | didn’t
know it was a Pleistocene sculpture: the rivers were deeply
downcut from torrents of Pieistocene meltwater, and those
flatlands under all that cor had been planed smooth by
ice from the north. | didn’t know any of that, nor did my
teachers. We called the oxidized loess “ground-hog dirt,”
because red mounds of dirt dotted the hay pastures from
fresh ground-hog diggings. There were rumors of giant
bones having been found in road cuts, but the rumors
never panned out, never opening up a bigger story. Most
farmers had a box of “arrowheads” which they had found
walking fresh-plowed fields after spring rains, and we kids

often did the same. We had pieces, but we did not know
that the Quaternary was all around us.

I had a lot of fun growing up slowly, in good Tom
Sawyer tradition, but | had to leave Pike County to learn
about this rich Ice Age legacy of midwestern landscapes.
The fun of discovering the past began to open up to me in
college. It had such an appeal that | entered the academic
conduit which ultimately landed me in Alaska.

Alaska was a long way away from Pike County, so
I was puzzled to see Alaskan gold miners finding Pleis-
tocene bison, horse, and mammoth fossils just like those
uncovered in the grasslands of the Midwest. It became
apparent that the grassy landscapes which dominated the
American West were similar to those across Eurasia, and
on into Alaska. At times these connected, Alaska becom-
ing the beit buckle of the faunal interchange—the turnstile
of this connection. The book Frozen Fauna of the Mam-
moth Steppe, for which this award is given, is an install-
ment from a continuing saga of trying to resolve those
puzzles.

| guess one experience we all share as scientists is
that the insights which emerge from the things we climb
over or look at under microscopes are not always appar-
ent from the thing itself. You have to catch the light just
right to see the dusty Alaskan Pleistocene plains under
the present sphagnum moss and boreal forests. The
strange course of the Sangamon River, or the morainal
swell of the Des Moines Lobe out in the flatlands do not
take on their full meaning until you can envision the breath-
taking immensity of continental glaciation. It took a leap of
creativity to see that for the first time, and geology, of
course, is full of this sort of creativity.

As a paleontologist | keep a sometimes awkward
professional stance—one leg in geology and the other in
biology. And at this point | am going to shift weight to the
biology leg and talk about the natural history of fun—to
introduce you to a new idea. | want you to consider the
idea that the fun of geology is itself an Ice Age legacy.
Could our appetite for the play of science have an evolu-
tionary history? 1 think it does, and, further, | suspectitis
a particularly Pleistocene history.

Let me begin with a piece of apparent trivia. Do you
know that invertebrates don’t have fun? That they don't
play? Not a single one. Coral polyps, earthworms, bees,
and termites are all very purposeful. There is no play in
an ant hill—perhaps satisfaction of work well done, but no
play. Furthermore, there are no fish that play. What about
amphibians or reptiles? Play has never been recorded for
them, not in toads, or turtles, or snakes. In fact, only a few
birds are known to play. Ravens and crows, the corvines,
are an outstanding exception.

We can define play as the self-satisfying pursuit of
a behavior without obvious external rewards or apparent
benefit—it just feels fun to do it. In play, for example, the
chaser will often switch willy-nilly and be the chased. Most
mammals play, but the majority do so only when they are
young. Itis interesting that mammalian species who play
the most are those that are opportunistic—for example,
carnivores and primates. In fact, we can observe that the
amount of play is directly correlated with more opportunis-
tic ecological niches. The more facuitative and flexible the
organism is, the more it must play—animals who don't
play have a hard-wired behavioral program.

Biologists examining the details of play have illus-
trated that play isn't really play at all, but serious business.
Yet it strains our objective abilities to think of play as
serious, because it is too close to us. But play is the self-
teaching mechanism of the animal world for encouraging
facultative abilities. Play is calisthenics for an open-ended
program, an open mind. One does not learn to be raven

smart or to be creative de novo; the cleverness of a raven,
the insights of a good scientist, come from exercising
those talents in play. Of course, humans are the big play-
ers in this evolutionary game. We have no real niche, and
S0 we need to play a lot, not only when young but also

as adults.

Now let us shift back to geology. What is the Pleis-
tocene record of play? Has it left us any moraines or pale-
osols? The answer is, most certainly, yes. Play has left us
trace fossils in cranial endocasts and on deep cave walls.
The record of the swelling neopallium and the blossoming
elaboration of tools, exploration, and art are the most
salient features of hominid Pleistocene prehistory. More-
over, the powerful forces of the Pleistocene itself seem
to have been responsible for all of this. Its turmoil and
unsettling changes throughout the globe introduced new
habitats, new combinations of old habitats, and unpre-
dictable vicissitudes in new environments. These uncer-
tainties favored animals who were capable of evolving
their creative streak, facultative flexibility, abandoning the
old hard-wired proven behavior. Pleistocene hominids
made a career of skipping through the cracks of oppor-
tunity. But creative behavior itself was unprogrammable.
There seems to have been no available evolutionary hard-
ware for creativity. One has to learn it deviously, indirectly.
Natural selection took an indirect tack—as it often does.
As strange as it may seem, play is the evolutionary vehi-
cle for all creative opportunists, bird and mammal alike.
As a young mammal, one develops insight and imagina-
tion through experimentation in a protected atmosphere,
like children in a family setting, students in school, faculty
under tenure, or researchers in USGS. It is significant
that the Latin word for playground is campus. The driving
emotion of this play we call fun. Good science fits exactly
any definition of play, something done without obvious
immediate benefits, for its own internal satisfactions,
because it is exciting fun. The point is that this kind of
play is not an evolutionary epiphenomenon, it was
selected for as surely as pituitaries or incisors.

The tail of this story is that geology itself is an Ice
Age legacy. our ability and delight in reconstructing the
past are facets of the playful empirical approach that
evolved in the late Pleistocene as part of being human.

It was this play of mind which created our large brain,
which produced the human animal. And it was this play
of mind which stumbled over the past as an exciting per-
spective. As scientists, we polish that special nature into
some shared aspect of formal collegial focus which makes
it even more fun. This science stuff is only a new name
for an old Pleistocene addiction—a fun-driven appetite to
understand and create. So it is indeed a remarkable and
strange loop to the stoyy that the essence of geologizing
itself is an Ice Age legacy—we are, in more ways than
one, children of the Pleistocene.

Certainly, for me, working with frozen bits and
pieces of the Alaskan Quaternary was fun: stumbling
across things like tooth punctures in the skin of a frozen
36,000-year-old bison carcass, marking where it had been
strangled by a Pleistocene lion. And, yes, we did cook up
a chunk of neck meat into a stew with new spring pota-
toes, rather like a metaphor for Quaternary research,
combining the past with the present.

Kirk Bryan, whose creativity you recommemorate
every year by this ceremony, would have, { think, been
pleased to know that the excitement and pleasure he
derived from Quaternary insights were themselves part
of an Ice Age legacy—part of this same poetic loop. So
my last line must be to remind you to honor this play in
your own work, to remind you that good science must
ultimately be driven by the enjoyment of it.
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Pre§entation of the

STRUCTURAL GEOLOGY AND TECTONICS DIVISION
CAREER CONTRIBUTION AWARD

to
JOHN C. CROWELL

Citation by
ARTHUR G. SYLVESTER

John Chambers Crowell might humbly describe
himseif as simply a general geologist with a primary inter-
est in structural geology and tectonics. His many students
have known him, however, as the single professor who
made them think the most and most deeply about signifi-
cant geological problems, and as a teacher who is the
most effective and happiest in the field where the rocks
are. We know him as one of the foremost geologists of our
time, because of the understanding he has given us about
the nature and tectonic role of strike-slip faults, especially
the San Andreas fauit; on the sedimentation in basins
related to strike-slip faults; on paleoclimatology, and on
the causes of glaciation and continental drift, especially
in the Southern Hemisphere.

Some of you may think that John has always been
in California, but he was born in Pennsylvania and made
his way to California by way of Texas, where he took his
B.S. in geology.

After an interlude as a U.S. Army oceanographic
meteorologist forecasting sea, swell, and surf for the Nor-
mandy invasion in World War |1, he took his M.A. in 1946 in
oceanographic meteorology from the University of Califor-
nia, Los Angeles, and Scripps Institution of Oceanography.
One year later he took his Ph.D. in geology from UCLA.

Then he commenced a career as a university profes-
sor for 20 years at UCLA and for 21 years at the Univer-
sity of California, Santa Barbara, a distinguished career
that culminated recently in his being named professor
emeritus. Usually this title means entitiement to retirement
and to the pasture, but not so for John. He complains to
me about being busier than ever, but happily and deeply
involved in geotectonic and paleoclimatic problems that
are as complex and intriguing as any he has ever studied.
We can look forward to continued revelations from his
ramblings in the field and from the keyboard of his word
processor over the next many years.

John is a member of several societies, including
AAPG, AGU, and SEPM, and he is a Fellow and has been
a Councilor of the Geological Society of America. He has
a list of distinguished honors and awards, including fellow-
ship in the American Academy of Arts and Sciences and
membership in the U.S. National Academy of Sciences.

We honor him today with another award—the Career
Contribution Award for the Structural Geology and Tecton-
ics Division of the Geological Society of America—for his
contributions to our Division and Society as a structural
geologist and tectonicist whose writing and teaching have
influenced almost each one of us—some of us even
profoundly.

Mr. Chairman, ladies and gentlemen, it is my pleas-
ure to present for your recognition the fourth John in five
years to whom this award has been presented: My col-
league, friend, and indeed, my geological godfather—
John Crowell.

Response by
JOHN C. CROWELL

Thanks Art—sincerely! Your words are deeply
appreciated.

| stand before you and glow
Very humble indeed.

It's very nice to know
That my peers agreed
My work to heed,

And to be honored so!

On a recent teaching field trip to the California desent,
a new graduate student asked: Why go to the field? | was
with a dozen grad students newly arrived from many dif-
ferent undergrad institutions, gathered around a campfire
in a desert wash. We had just spent the day clambering
over barren and rugged mountains, peering at compli-
cated rocks. We had crawled across migmatites, peered

at mylonites and fault gouge, struggled to understand
joint patterns, gazed at a steep canyon wall of folded

and faulted strata that included a folded unconformity,
walked across a contact where granite had intruded oider
gneisses, and examined an old volcanic flow interbedded
with sandstone layers, and a thin layer containing fossils.
These rocks made up the local continental crust. The stu-
dent, however, was “turned on” by his just-selected disser-
tation project involving a piece of the Pacific Ocean floor.

| sensed a reluctance in his mind to going back to the
ancient “boots and hammer” stage in the evolution of

our science. More exciting vistas than field mapping lay
ahead. Some students somewhat resented spending a
long weekend away from their cherished labs where there
was so much to learn and so little time to learn it.

Moreover, in getting to our desert mountain range
and our pleasant campsite, we had crossed vast spreads
of desert flats. What lay beneath the aliuvium? A percep-
tive student pointed out that only remote methods would
reveal the structure of the terrane at depth. Geophysical
approaches, such as seismic profiling, revealed much.
She noted that studying the ground beneath the desert
flats was not too much different from the oceanographic
problem: the sea floor is covered by kilometers of water,
and so remote methods are needed there aiso. In conti-
nental regions, the geophysical methods give useful infor-
mation on limited characteristics of rocks at depth, such
as the ability of discontinuities to reflect or refract sound
waves, or on density distributions, or on their magnetic
properties. Drilling is necessary to get our hands on
rock, and so relate its geophysical properties to its
other properties.

Outcrops within mountain ranges bordering expanses
of alluviated desert provide clues because we can crawl
across them on our hands and knees, peering at their
details. But such peering is not enough. Many analytical
methods are now available—to date rocks isotopically,
to learn of their chemical composition and of diagenetic
changes, to fingerprint volcanic ash, to recognize tectonic
rotations and tiltings from paleomagnetic measurements,
to interpret ecology from fossils and sedimentary facies.
Several students in the campfire group were keen to apply
such specialized methods to add their bit to understanding
our Earth.

We named a few new methods that had arisen
during the past few years such as tomography and the
use of the global positioning system. Remote sensing
data from satellite images use wave bands that our eyes
cannot discriminate. Who would have thought a few years
ago that studies of pressure-temperature-time paths could
tell us so much about the ancient history of metamorphic
rocks? Can you guess now what new geochemical or
geophysical technique is about to be invented which
will tell us even more about the history of the crust?

What new instrument may come along that will add
significant information? One student even pointed out
that our science is often led by technology—the invention
or improvement of a new instrument. Science does not
necessarily lead technology! Often it is the reverse.

| reminisced that new concepts were important as
well. When | made my first geologic map over 54 years
ago, many concepts had not yet arisen. In Ridge Basin
| had to go back after mapping the region and look for
turbidity-current structures, such as sole markings, after
the role of turbidity-current processes became recognized.
| had not noticed such structures when | focused on con-

tacts and mappable units and faults. Magnetostratigraphy
came along, so | returned to the same area to learn how
reversals fitted into the stratal sequence. We now have
some reflection profiling in the region, and crustal exten-
sion is the vogue, so recently | returned to the same re-
gion to look for flat faults and kinematic indicators—now
that we know how useful the indicators can be. Our group
recognized that field work never ends—new concepts and
new methods keep coming along. One student muttered
under his breath, “l see why a guy like you keeps going
back to the same area again and again.”

All day we had been using geologic maps. They not
only guided us to significant outcrops, but in themselves
revealed much about the history of the region. Samples
collected without careful relation to their field setting are
worthless. We need more good maps, and | am pleased
that there is a new national effort, just budding, to recog-
nize their usefulness. In the late 1940s, my dissertation
mapping along the San Andreas fault near its intersection
with the Garlock fault impressed upon me that the histo-
ries recorded within rocks bordering these great faults
were very different. How could 1 account for these differ-
ences? The mismatches seemed unsolvable by dip slip
alone. Ever since then | have been trying to resolve mis-
matches into matches. This approach has been a key
to documenting great strike slip on some of California’s
major faults, and in other tectonic belts. | embraced plate
tectonics with enthusiasm because Tuzo Wilson's concept
of transform faults explained how strike-slip displacements
of several hundred kilometers fitted into a world tectonic
scheme. But geologic mapping alone is not enough.
Explanations of differences or contradictions in histories
depend on careful analytical work. Isotopic dating and
other geochemical data are essential. Many questions
could not be answered by only going to the field. Lab
work is vital to our progress in understanding the Earth.

Our field ttip was giving us a feeling of scale and
complexity and history and time. The main reason for
going to the field is to gain first-hand appreciation of the
complexity of Earth history and of the scale and type of
the record. As tiny air-breathing animals, we can best
learn this by crawling across field outcrops and fitting
our wee observations into the hugeness of our planet
and its long, long history.

We were also having great fun on our trip. We were
enjoying the camaraderie around the campfire and as we
hiked up washes to outcrops. Geology is indeed a social
science. We work together, although at times we prefer to
wander and ponder by ourselves. It has been great fun to
go to the field with students, professors, colleagues, and
novices over the past half-century. | am deeply indebted
to my many former students and my teachers and my col-
leagues. They have made my happy way of life. There is
a long list of people to whom | owe very, very much. Here
| can only mention my wife Betty, who for 47 years has
put up with my geological eccentricities and helped me
at every turn. | thank her from the whole of my heart.

My message is that our world is complex and at
many scales and that geologic time is immensely long.
New methods and concepts keep coming along. Data
from space are now available. So are data from the
depths. The data come in at all scales—from tiny bits
from the microprobe to satellite images. Jet airplanes
allow us to get quickly to remote areas, where we can
apply new concepts and techniques. No one of us can
expect to be expert in all methods available to approach
questions of Earth history. But each of us can have sin-
cere appreciation for the work of other scientists and enjoy
and relish their contributions. Each of us must have a gen-
eralist attitude and also be steeped in the skills necessary
to work in a specialty. With delight | have lived through
exciting times, times that have witnessed the convergence
of many subdisciplines—field mapping, geochemistry,
geophysics, paleontology, and others—into one: the
science of understanding the Earth and its long and
complex history.

Thank you for this honor, which | shall deeply cherish!
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SAGE REMARKS

Conference Addresses
Interface of Professional Societies and Two-Year Colleges

Why would the National Science
Foundation fund the conference “The
Role of Professional Societies in Two-
Year College Science, Engineering, and
Mathematics Education”? The Congres-
sional Committee on Science, Space,
and Technology last spring held hear-
ings on reward systems in higher edu-
cation. The need for better teaching
has never been more urgent, given the
poor performance in science and math-
ematics by the large numbers of stu-
dents in our schools and colleges. This
conference, held in October 1992, pro-
vided an opportunity for professional
societies to consider how they can
contribute support in strengthening
science and mathematics education
by validating their members’ efforts
in improving teaching and curriculum
development at all levels.

An NSF-based study, Matching
Actions and Challenges, recommended
that “professional associations need to
recognize the role of the two-year fac-
ulty in the area of science, engineering,
and mathematics, and seek to enhance
their participation as active and valued
members. National-level grants and
scholarships should be made available
to a large number of interested faculty.
The collective talent of the nation’s
two-year faculty, administration, and
staff has been under-recognized for far
too long.” NSF has also recommended
that discipline-based professional soci-
eties assume a leadership role in the
lower division curriculum. A need
exists to strengthen the interactions
among the organizations, the faculty,
and funding agencies.

At the October conference, the
77 participants representing academia,
industry, government, and professional
societies met in interdisciplinary groups
to examine the role of two-year insti-
tutions, the interaction between the
various organizations, and what can be
done to enhance two-year colleges. The
latter part of the meeting was focused
on specific disciplines. Ed Geary from

GSA, Frank Ireton from NESTA and
AGU, Marcus Milling and Marilyn
Suiter from AGI, Keith Sverdrup from
AGU, Brian Tormey from NAGT, and
I constituted the representatives from
the geosciences.

Numerous misconceptions exist
about the roles and missions of two-
year institutions. They are often re-
garded by four-year colleges and uni-
versities solely as remediation centers
and vocational training institutions.
The increasing numbers of students
attending these institutions demand
that professional societies play an
active role in correcting this impres-
sion. In 1991, 43% of all postsecondary
matriculating students in the United
States were taking courses for college
credit from two-year institutions. There
are more than 1400 public and private
two-year institutions serving 5 million
students in the United States, and Cali-
fornia alone has 109 two-year institu-
tions serving approximately 25% of
those students. In fact, the California
State University statistics for the 1990~
1991 year show that 26,174 (52%) of
the 50,352 degrees they awarded were
granted to students who had trans-
ferred from a California community
college. In the near future, two-year
institutions in the United States will
become an increasingly attractive op-
tion for more high school graduates.

The necessity of understanding
geoscience has expanded rapidly in
the past decade. Societal, environmen-
tal and economic pressures, gechazards
and georesources problems, new careers,
and retraining have had an impact on
the geosciences. The need for greater
comprehension of geoscience-related
problems, better-quality geoscience
teaching, and more practitioners is ur-
gent. The multifaceted role of the two-
year institution accommodates many
needs in today’s educational climate,
which includes an increasingly diverse
student population, and severe budget-
ary cutbacks, yet a projected need for

more science majors. The two-year
institutions’ geoscience departments
fulfill a number of roles, including

(1) preparation of students for a variety
of educational options, (2) improvement
of the quality of geoscience education,
and (3) production of more geoscience
majors (California two-year institutions
produce more than 50% of the geosci-
ence majors who attend state univer-
sities in California).

The large number of introductory
geoscience course sections, low stu-
dent/teacher ratios, commitment to
lower division courses, and enhanced
faculty-student interaction possible at
two-year institutions are all advantages
in creating an initial interest in the
geosciences. Updating and enhancing
of two-year faculty, and increasing
the lower division load of transferable
courses would increase the time stu-
dents have to develop an interest in
the geosciences. The transfer of suffi-
ciently rigorous lower division two-
year-institution geoscience courses
needs to be encouraged. The proba-
bility of this occurring increases
with a better qualified faculty.

What can GSA do?

1. Encourage and support more
sessions at meetings which focus on
teaching and learning at the two-year
college level.

2. Recognize how two-year colleges
serve as pivot points in the successful
transition of students from high school
to four-year institutions.

3. Place greater emphasis on the
value of good teaching and on cur-
riculum development.

4. Use its resources to enhance
communications between two-year
schools, between all levels of educa-
tion, and with GSA through publica-
tions and networking that bring atten-
tion to issues relevant to this unique
level of teaching.

5. Strive toward publication of a
readily available directory that includes
all two-year institutions.

6. Focus greater attention on
issues related to two-year faculty con-
cerns at meetings, within committee
structuring, and through committee
organizations.

7. Be instructive in providing
stimulus and opportunities for two-
year faculty to become successful at
grant writing by informing two-year
faculty about funding opportunities,
fostering improved writing skills, and
forming consortia between two-year
and four-year schools.

8. Publicize job opportunities at
the two-year college level, thereby
providing a service to job-hunting
graduates and benefiting students with
an increasingly better trained, better
qualified, and more involved faculty.

With the help of GSA, two-year
institutions need to

1. Become more involved by
taking the initiative in forming strong
disciplinary and interdisciplinary net-
works that strengthen undergraduate
education.

2. Join and play a more impor-
tant role in professional societies such
as GSA, especially in areas that focus
on issues related to teaching and
curriculum.

3. Produce articles, organize and
lead workshops, and learn more about
funding sources.

4. Work with business and industry
in community and economic develop-
ment to determine curricular needs.

GSA stands to benefit by

1. Increasing membership from
better prepared students entering the
geoscience profession.

2. An enhanced communications
network that links modern knowledge
and technology of students and faculty
into the scientific world.

Dorothy L. Stout
Chair, GSA Geoscience
Education Division B

GSA Committees continued from p. 60

1992-1994; Darryll T. Pederson, 1992-
1994; Ben A. van der Pluijm, 1992~
1994; NSF Conferee: Thomas O. Wright

Treatise on Invertebrate
Paleontology Advisory Committee
Richard Arnold Davis—Chair, 1993-
1996; Ronald R. West, 1991-1994;

F. Michael Wahl, Executive Director

Committee on the Young Scientist
Award (Donath Medal)

Sharon Mosher—Chair, 1992-1994;
Robert H. Dott, Jr., 1991-1993;

Robert N. Ginsburg, 1991-1993;

Frank S. Spear, 1992-1994; John C.
Behrendt, 1993-1995; Leonard F.
Konikow, 1993-1995

Ad Hoc

Geosphere Alliance Committee
William S. Fyfe—Chair; Fred A. Donath;
William L. Fisher; Robert D. Hatcher, Jr.;
Susan W. Kieffer; Raymond A. Price

Ad Hoc Committee on
Membership Services
Arden L. Albee—Chair; Genevieve

Atwood; Kenneth E. Kolm; Marie E.
Morisawa; Karen L. Prestegaard;
John M. Sharp, Jr.

GSA Member of the

American Geological Institute
(AGI) Member Society Council
William R. Dickinson—Vice-President

GSA Member of the AGI
Education Advisory Committee
Edward E. Geary—Coordinator for
Educational Programs

GSA Member of the

AGI Government Affairs
Program Advisory Committee
M. Gordon Wolman, 1991-1994

GSA Representatives to the
American Association for the
Advancement of Science (AAAS)
Section E—Geology and Geography:

J. Thomas Dutro, Jr., February 16,
1991-February 15, 1994; Section W—
Atmospheric and Hydrospheric Sciences:
John G. Weihaupt, February 16,
1991-February 15, 1994

GSA Representatives to the
AAAS Consortium of Affiliates
for International Programs
Kevin Burke, President, GSA Inter-
national Division; F. Michael Wahl,
GSA Staff Liaison

GSA Representatives to the North
American Commission on Strati-
graphic Nomenclature (NACSN)
Peter R. Vail, 1990-1993; G. B. Morey,
1991-1994; Donald L. Baars, 1992—
1995; Representative-elect: Lee C.
Gerhard, 1993-1996 (term begins
during the NACSN 1993 fall meeting
in Boston)

GSA Representative to the
Treatise Editorial Advisory

and Technical Advisory Boards
of the Paleontological Institute
Richard Arnold Davis

GSA Delegate to the
Circum-Pacific Council
Robert L. Fuchs; May 2, 1984—

GSA Representatives to the
Joint ASCE-GSA-AEG Committee

on Engineering Geology
(American Society of Civil
Engineers, Association of
Engineering Geologists)
John D. Rockaway; July 1, 1990-
June 30, 1993; Jeffrey R. Keaton;
July 1, 1991-June 30, 1994

GSA Representative to the
U.S. National Committee
on Tunneling Technology
Charles A. Baskerville, July 1,
1992- June 3, 1995

GSA Representative to the
U.S. National Committee on
Scientific Hydrology

David A. Stephenson, 1990-;
Bruce B. Hanshaw (alternate)

GSA and AASG Selection
Committee for the John C. Frye
Memorial Award in Environ-
mental Geology (Association

of American State Geologists)
Frank E. Kottlowski—Chair; AASG
representative, John P. Kempton; GSA
representative, 1990-1993; Diane L.
Conrad, AASG representative i
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GSA Annual Meeting Technical
Program: Structure and Planning

Richard W. Berry, San Diego State University, Technical Program Chair—
1979 and 1991 Annual Meetings, Program Committee Chair—1992

INTRODUCTION

Misconceptions concerning how
the GSA Annual Meeting technical
program is put together are making
a complicated process more unwieldy
than necessary. As immediate past
chair of the Program Committee, char-
ter member and acting chair of the Pro-
gram Review Committee (predecessor
of the Program Committee) and twice
chair of the Joint Technical Program
Committee (JTPC), I believe it might be
helpful to present my sense of how the
meeting’s technical program is created.
Many of the problems that I have had
to deal with as chair of the Program
Committee and JTPC stemmed from
ignorance of the structure and process
that resulted in the technical program.
This should not be confused with
official GSA policy, nor is it meant to
represent the thoughts and viewpoints
of GSA headquarters staff. The view-
point and words are mine. The com-
mentary is meant to be descriptive
and neither critical nor supportive
of current practice.

CONSTRUCTION OF
THE TECHNICAL PROGRAM

The process of structuring the
technical program is senatorial, represen-
tative, autonomous, and egalitarian, all
at the same time. It is senatorial in the
sense that each of the cooperating enti-
ties (Divisions of GSA and Associated
Societies) regardless of size are allotted
one half-day symposium. (There may
be some exceptions regarding entities
that joined the meeting program re-
cently.) This assures that the smaller
groups will not be entirely dominated
by the larger groups.

The structure is representative
because any group with a large mem-
bership and a high abstract submission
rate controls a larger part of the meet-
ing, in proportion to the group’s size.
The number of disciplinary sessions
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is adjusted to be in proportion to the
categories and numbers of abstracts
submitted. The fairness of distribution
of volunteered (disciplinary) sessions
is protected by applying all necessary
rejection rates “across the board” on

a percentage basis.

It is autonomous because each entity
has control over its own symposium.
Each entity also has primary control
over the quality of abstracts accepted to
disciplinary (volunteered) sessions that
share subject expertise with the entity.
For example, the Mineralogical Society
of America (an Associated Society) has
control over which abstracts will be
accepted for the various mineralogy
and hard-rock petrology sessions.

It is egalitarian because of the
opportunity for any one person or
group of persons associated with any
Annual Meeting entity to advocate a
theme (volunteered) session.

The rules and regulations that have
evolved over the years were set up with
the intent to protect the system as it
now operates. They are not inflexible,
however. Special symposia may be of-
fered on Sunday. Groups may cooperate
to blend their half-day symposia into
larger blocks of time. Special programs
may be fit into the program at the last
minute if circumstances warrant.

WHAT DRIVES THE
MEETING?

The meeting is driven from the
bottom up. Individuals have the oppor-
tunity to exert some control by being
able to submit abstracts. Those Associ-
ated Societies and Divisions that are
organized most effectively and effi-
ciently exert the most control. JTPC
acts in many ways as a clearinghouse,
allowing or making it possible for the
various entities to minimize conflicts
and optimizing each entity’s chances
to have as many as possible of its
wishes and needs met.

GSA headquarters staff has all it

can do to stay on top of the activities
that are necessary to facilitate the com-
ing together of the meeting. These ac-
tivities include reserving appropriate
rooms in which to meet and keeping
track of abstracts and the action on
each abstract. The headquarters staff
exerts its primary control on aspects
outside the technical program, such

as exhibits, short courses, and social
events. The Program Committee serves
as an oversight body that makes recom-
mendations to the GSA Council.

Some folks criticize, as an “adhoc-
racy,” the present structure (which is
driven from the bottom up). Those who
are most critical of the current structure
of the meeting are people who prefer a
meeting that is controlled from the top
down. Although benefits accrue from a
meeting that is run from the top down,
major sacrifices of power and control
would have to be made by Associated
Societies and Divisions. Advantages of a
top-down-driven meeting would be in
coordination and focus. Care would need
to be taken to include all the disparate
groups when planning the focus in or-
der not to risk alienating organizations.

ROLE OF DIVISIONS AND
ASSOCIATED SOCIETIES

Under the current system, the
stronger the structure and leadership
of a Division or Associated Society, the
more effective will be its influence on
the meeting and the better will be the
entire meeting because of it. All Divi-
sions and Associated Societies would
benefit from overlapping terms of offi-
cers and long-range planning commit-
tees. The better their internal commu-
nication and coordination, the better
they are able to interact with other
organizations as the meeting program
is being put together. Communication
between organizations and GSA head-
quarters depends upon headquarters
staff being informed about changes in
officers and addresses. GSA would ben-
efit greatly if well-organized groups
helped other entities improve their
organizational effectiveness and impact
on the Annual Meeting. The JTPC meet-
ing, chaired by Bill Dickinson at the
1992 Annual Meeting (Cincinnati), was
an important first step toward facilitat-
ing a useful exchange of information
about programs and procedures.

GSA ANNUAL MEETINGS

Until now and until directed by
the Council to change, the JTPC and
Program Committee impose no control
over Divisions or Associated Societies
except as required to maintain quality
and to assure equality of opportunity
for access to the technical program.

CLOSING THOUGHTS

The system is not perfect. Mistakes
are made by the humans who have
been given responsibility for coordi-
nating the efforts to bring a meeting's
technical program to fruition. GSA
headquarters is improving steadily in
its use of computers to keep track of
the myriad of variables that now come
together in an Annual Meeting. Com-
puterization of the support system
needs to be accelerated. The underlying
methodology for putting the meeting
together has not changed much during
the approximately 17 years that I have
had something to do with the GSA
Annual Meeting. However, the number
of variables (abstract categories, total
cooperating organizations, volume of
abstracts, meeting registration) have
increased greatly during this period.
Without increased computer assistance,
the meeting will need to stabilize in
size or perhaps shrink a bit.

My advice to those who advocate
major changes in the ways by which
the Annual Meeting is put together is
the same as my advice to those who
listen to the advocates of radical
change. If you really think a change
is warranted, do it, but first make sure
the advantages and disadvantages are
weighed carefully. The character (fla-
vor) of the meeting will change if we
move more toward an American Asso-
ciation for the Advancement of Science
or American Geophysical Union struc-
ture. Some would welcome such a
change. There is a big difference be-
tween a meeting driven from the bot-
tom up and one controlled from the
top down. We must be sure which style
best serves the greatest percentage of
the GSA membership before either set-
ting the current method in concrete
or advocating major revisions.

Responses to this article are welcomed.
Please send to Dick Berry, ¢/o Meetings
Department, GSA, P.O. Box 9140,
Boulder, CO 80301. B

H 1993

GSA Annual
Meeting C
Boston,
Massachusetts -
Hynes Convention Center
October 25-28

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

Abstract Deadline: July 7

Preregistration Deadline: September 24

For information call the GSA Meetings Department,
(303) 447-2020.

H 1994

[ON

GSA Annual Meeting

Seattle, Washington

Washington State Convention and Trade Center
October 24-27

Chairman: Darrel S. Cowan, University of Washington
Call for Field Trip Propeosals: Please contact the field

trip chairman—Donald A. Swanson, Department of Geo-

sciences, University of Washington, Seattle, WA 98195,
(206) 543-1190. Deadline: May 15, 1993.

Registration Materials will be
in JUNE 654 Today

REGISTER EARLY

Boston
Seattle
New Orleans
Denver
Salt Lake City

GSA headquarters.

l FUTURE

For information call the Meetings Department, (303) 447-2020.

... October25-28 ............ 1993
... October24-27 ............ 1994
... November6-9 ............ 1995
... October28-31 ............ 1996
... October20-23 ............ 1997

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

78

GSA TODAY, March 1993



GSAF UPDATE

Robert L. Fuchs and Bruce B. Hanshaw

IGC Fund Sends Geologists to Japan

In August 1992, 23 young residents of the United States attended the 29th
International Geological Congress in Kyoto, Japan, with the aid of travel grants
from the GSA Foundation. The travel-grant program for the 29th and future IGCs
came about because of a $330,000 donation to the Foundation from the Organiz-
ing Committee of the U.S.-hosted 28th IGC held in Washington, D.C., in 1989,
The money represents the residuum of the funds ($6.2 million) that were used to
run the 28th IGC. The Organizing Committee had observed that it was generally
difficult for younger geoscientists to attend these important quadrennial IGCs and
therefore asked the GSA Foundation to oversee the fund and use it to encourage
U.S.-resident younger scientists to attend future congresses.

The first travel-grant program was widely advertised; 59 scientists responded.
The Selection Committee ranked all applicants and recommended that 23 grants
be given; 13 others were selected as alternates, and three of these were eventually
given grants. The grants consisted of a round-trip air coach ticket and payment
of the registration fee; the value of the average award was $1496. Because this was
the first travel-grant award program, the decision was made to invade the corpus
of the original donation in order to award a reasonable number of grants. In the
future, only interest income will be used in order to preserve the corpus of the
fund. However, because IGCs only meet every four years, the program should
generally have about $70,000 for travel-grant awards.

Recipients of the first grant program are listed below.

Affiliation

University of California
Harvard University
University of Connecticut
University of Rhode Island
University of California
University of California

Field Museum of Natural History
Cornell University
University of Arizona
Ambherst College

University of South Florida
University of South Florida
Harvard University
University of Oregon

Amoco Production Company
University of Texas
Dartmouth College
University of California
Woods Hole Oceanographic Institution
SUNY Binghamton

Institute of Human Origins
Macalester College
University of California

Recipient

Richard J. Behl
Nicholas J. Butterfield
Timothy B. Byrne
Steven D’Hondt
Gabriel M. Filippelli
Benjamin P. Flower
John Joseph Flynn
Andrew Norman Fox
Virginia C. Gulick
Tekla A. Harms
Roland Hellmann
Alfred G. Hochstaedter
Alan Jay Kaufman
Caroline Klug

Ian W. Moxon

Paula Noble

Naomi Oreskes

Brian Ellsworth Patrick
Greg Ravizza

Kathryn A. Schubel
Carl C. Swisher III
Karl R. Wirth

An Yin

The next IGC travel-grant program will be for attendance at the 30th IGC, to
be hosted by the Chinese in Beijing, China, in 1996. Requests for applications will
be advertised in 1995, and grants will be awarded in early 1996. Plan now to apply
if you are a resident of the U.S. and will be under 40 years of age at the time of the
Chinese-hosted 30th IGC.

Pooled Income Fund Exceeds $100,000

The GSA Foundation Pooled Income Fund has grown above the $100,000
level as a result of gifts during 1992. Assets of the Fund on December 31, 1992,
totaled $105,990 and consisted of shares of Warburg Pincus Counsellors Fixed
Income Fund and corporate bonds.

During 1992 the Pooled Income Fund provided holders with a cash return
of 7.0%. Total return for the period was 8.1%.

The Pooled Income Fund is a form of planned giving whereby the donor
makes a gift to the fund but reserves the income from the gift for life. Upon the
donor’s death, his or her respective share of the fund is transferred to the Founda-
tion’s endowment. Thereafter the income can be used for the general mission of
the Foundation, or for any purpose that might have been specified by the donor.

The GSA Foundation Pooled Income Fund is a good way for a GSA member
to obtain retirement income, reduce current taxes, and at the same time make a
gift to GSA in support of its ongoing programs. At the time of the gift, the donor
receives a charitable deduction for income tax purposes, the amount of which
is determined by the donor’s life expectancy and the expected income from
the fund. Quarterly income is distributed to the donor or beneficiary out of
the earnings of the fund.

Further information about the GSA Foundation’s Pooled Income Fund can
be obtained by calling or writing the Foundation office at GSA headquarters. B

In Memoriam

Lee C. Armstrong John T. Galey

Edina, Minnesota Somerset, Pennsylvania
July 9, 1992 May 1992

James P. Pollock Sheridan A. Thompson

Hendersonville, North Carolina Houston, Texas

Donors to the Foundation, December 1992

Engineering
Geology
Division Award
Rosalind Munro

J. Hoover Mackin
Award

Peter W. Birkeland
Charles G. Mull*

C. F. Stewart Sharpe

Hydrogeology
Division Award
Susan J. Altman
Thomas Corbet
Claire B. Davidson*
George H. Davis
J. Matthew Davis
David M. Diodato
Alan R. Dutton*
Walter F. Ebaugh
Emrich and Associates
Janet S. Herman
Walton R. Kelly
P. M. McNally

(in memory

of Stanley Lohman)
Gerald Meyers

(in memory of

T. C. Chamberlin)
Sandra G. Neuzil
Carolyn G. Olson
Ira D. Sasowsky
Donald I. Siegel*
Andrew Stahl
Andrew W. Stone
William B. White
William W. Woessner

GEOSTAR Funds

Claude C. Albritton
Memorial Fund
Vance T. Holliday*
Joseph R. Krieg

Arthur A. Socolow

Biggs Excellence
in Earth Education
Fund

M. ]. Benham*

Hazel Hammer
Lawrence Wu*

Allan V. Cox

Student Scholarship

Award

Harold E. Malde*

Lawrence L.
Malinconico, Jr.

Doris M. Curtis

Memorial Fund

F. Eyolf Bronner

John C. Crowell*

Edward C. Dapples

Christina Lochman-
Balk

Robert J. Weimer*

John T. Dillon
Alaska Scholarship
John C. Crowell*
John S. Ferguson, Jr.
Lincoln S. Hollister*
Kristian Meisling*

Charles G. Mull*

Dwornik Planetary
Geoscience Award
Edward J. Dwornik
Stephen E. Dwornik*
Ted A. Maxwell

John C. Frye
Environmental
Award

Peter T. Flawn*
Thomas F. Rafter, Jr.

GEOSTAR
Charles F. Bisbee
Robert E. Boyer*
Lawrence R. Cann
McLain J. Forman*
Mark L. Holmes*
David B. MacKenzie*
Haydn H. Murray*
Francis J. Pettijohn
Robert P. Sharp
Daniel R. Shawe
Koike Toshio

Institute for
Environmental
Education

John George Cabrera
Jean D. Juilland
Harold E. Malde*
Harry C. Mussman II
Shell Oil Company
F. Michael Wahl*
Don Winston

Carol G. and

John T. McGill Fund
John C. Crowell*

John B. Ivey

Antoinette Lierman
Medlin Scholarship
Award

C. S. Venable Barclay
Harvey E. Belkin

Paul C. Lyons

Minority

J. David Bukry

Karen Chin

Danny K. Hagans

Christina Lochman-
Balk*

Harold E. Malde*

Robert Schoen

Steven Slaff

Operating
Kenneth W. Ciriacks

Penrose

Conferences

Thea Welsh Phinney

Dorothy and Martin
Stout*

Pooled Income
Fund

William B. Heroy, Jr.*
Carol G. McGill*
James F. Olmsted*

Research
Donald W. Boyd*
William P. Brosge*

Lindgren L. Chyi
Stephen E. Clabaugh*
Edward J. Cording
J. Campbell Craddock
Harmon Craig*
Donald W. Curran
Robert F. Dill
David E. Eby*
John A. Fagerstrom
Judith L. Hannah
William R. Holman
Richard A. Hoppin
Keith M. Hussey
Douglas L. Inman
Teresa E. Jordan
Martin O. Klein
Morris W. Leighton*
Christina Lochman-
Balk*
H. Richard Naslund
Howard J. Pincus
Ronald G. Resmini
Robert C. Rettke
Judith A. Schiebout
Allan F. Schneider*
Robert R. Shaw
Walter S. Snyder
Page C. Twiss

Rip Rapp
Archaeological
Award Fund
George R. Rapp, Jr.*

SAGE
Charlotte M. Allen
Zalman S. Altschuler*
William R. Brice
Robert A. Christman
William H. Dennen
Gerald I. Eidenberg
Pamela Hallock-Muller
Michael W. Hamburger
Keith A. Howard
Jean D. Juilland
J. Richard Kyle
Barbara Harrington
Murphy
J. Michael O’Neill
Elizabeth Pretzer Rall
Robert C. Rettke
Patricia O. Seaward
Gary B. Sidder
David A. Stephenson*
David L. Warburton
Peter W. Whaley
Gary R. Winkler

Unrestricted
John Eliot Allen*
John W. Anthony
Roger S. Austin*
Thomas H. Bedwell
Joseph W. Berg, Jr.*
Frederick B. Bodholt
Arthur A. Bookstrom
William C. Bradley
Willi K. Braun
William J. Brennan
James C. Brice
Baylor Brooks*

Glen F. Brown*
Severn P. Brown*
Elizabeth T. Bunce*

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

Name

GECF 53R

Sapporting The Advancement of Research

O Enclosed is my contribution to the GSA Foundation in the amount of

O Please send me information about the GSA Foundation Pooled Income Fund.

3300 Penrose Place

Boulder, CO 80301

Frederick W. Cater, Jr.
Henry W. Coulter*
Richard Crook, Jr.
Graham R. Curtis
Robert S. Dietz
Ernest Dobrovoiny
Fred A. Donath*
Raymond L. Eastwood
Edward B. Evanson
Donald M. Fisher
Raymond P. Freeman-
Lynde
Robert L. Fuchs*
Phillip Lee Garbutt
George R. Gibson*
Julian R. Goldsmith*
Wendy C. Grant
Wallace R. Hansen
Nicholas B. Harris
Christopher D. Henry*
Richard C. Hepworth
Bryan L. Isacks
G. Randy Keller
Owen Kingman
Charles W. Klassette
Ken Kramlich
F. Beach Leighton*
Arthur L. Lerner-Lam
Richard Liddicoat*
Robert J. Malcuit
Charles J. Mankin*
Duncan A.
McNaughton*
Gerald Meyer
Kiguma J. Murata
Grover E. Murray*
Alan E. M. Nairn
Henry F. Nelson*
Ronald L. Parsley
Jack W. Pierce
Paul Dean Proctor*
Richard C. Quittmeyer
John G. Ramsay
Douglas W. Rankin*
Robert W. Richardson
Bernard B. Scheps
R. Shagam
Laurence L. Sloss*
Joanne L. Stewart
Donald A. Swanson*
William A. Thomas*
James B. Thompson, Jr.*
S. Francis Thoumsin, Jr.
Joshua 1. Tracey, Jr.*
H. Jesse Walker
Ronald Willden
James E. Wilson*
M. Gordon Wolman*

Young Scientist
Award
Rosalind Munro

Women in Science

Fund

Joseph W. Berg, Jr.*

Holly L.O. Huyck

Emilie Jaeger*

Christina Lochman-
Balk*

Rosalind Munro

Nancy S. Stehle

Lorraine W. Wolf

GSA Foundation
P.O. Box 9140

(303) 447-2020

Address

City/State/ZIP

Phone
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The Byword is Change

Margaret Goud Collins

1992-1993 GSA Congressional Science Fellow

Bill Clinton rode into town on the
winds of change. The word is in the air,
and science in policy is caught up in it.
From environment to competitiveness,
people are looking to the scientific
community for input on how the U.S.
should deal with its problems and with
a dramatically changing world. It’s a
great year to be in Washington.

This is not to say that beginning
a fellowship in a Presidential election
year when the party in the White
House changes is a monotonically
positive experience. In late September,
after a three-week orientation, the 25
Congressional Science Fellows were let
loose to negotiate an assignment with
one of the 500+ personal, committee,
or subcommittee offices in Congress.
The essence of the selection process
consists of exchanges with senior staff
members about your interests and ex-
perience and their office’s immediate
legislative priorities. You and the office
use the interview to determine whether
there is sufficient overlap between your
interests and theirs for them to offer
you a position and for you to accept it.

Office selection is a daunting task
at the best of times, but this year the
Fellows were beginning the placement
process as the 102nd Congress was rac-
ing toward adjournment, after which
most offices were obsessed with the
coming election. Because there was
such a high turnover in Congress this
year, many committees were uncertain
of their membership and, therefore,
priority issues for the coming year. Even
after the election, uncertainty reigned,
as President-elect Clinton raided Con-
gress for Cabinet appointments, and
many Congressional staffers went to
work on planning for the Clinton-Gore
Administration, some to be swallowed
into Administration jobs.

The Office and the Issues

The first day of the Transition, the
time between election day and inau-
guration day, was also my first day on
the job in the office of Montana Sen-
ator Max Baucus. Senator Baucus is in-
volved in a number of issues that are of
central concern to the geological com-
munity: he was the author of the Ver-
tebrate Paleontological Resources Pro-
tection Act introduced in the 102nd
Congress and likely to be reintroduced
in the 103rd; as a senator from a min-
ing state, he is interested in the peren-
nial debate on amendments to the
Mining Act of 1872; he helped fashion
the (unsuccessful) Wilderness Bill legis-
lation of the last Congress; and he has
been a major player on the environ-
mental legislation for years as a mem-
ber of the Environment and Public
Works Committee.

I hope to contribute some geolog-
ical perspective in all these areas, but
my decision to work in the office of
Senator Baucus hinged directly on his
interest in international trade issues.
My goal in my search for an office was
to make international environmental
issues a part of my working portfolio
for the year. More specifically, [ am
interested in finding out how the
American scientific community can
be involved in strengthening the
capacity of developing countries to
make sound environmental decisions.
During the interview process, I became
aware that Congress has begun to link
the issues of environment and inter-
national trade, most notably in the
North American Free Trade Agreement
(NAFTA). Max Baucus is very interested
in finding ways to use trade to promote
environmentally sound development
worldwide, and his staff made it clear

More GSA Representatives Needed

to me that I could play an active role
in their work on those issues.

It seems odd even to me that, as
a geologist-oceanographer, I would seek
a role in the arcane legal-economic-
international issues that comprise the
governance of trade. But environmen-
tal management is, at base, a question
of understanding natural systems. That
understanding is the province of scien-
tists. Usually we wait to be consulted,
at such time as those in charge feel our
input is needed in implementing the
policy goals. By becoming involved in
this issue while the policies are being
formed, I hope I will be able to spot
places where scientific contributions
can be integrated into trade-related
environmental policies from their
inception.

Upheavals Major and Minor

The changes that Clinton wrought
reached down even to my level. The
appointment of Senator Lloyd Bentsen
as Secretary of Treasury opened up the
chairmanship of the powerful Finance
Committee, which was assumed by
Senator Daniel Patrick Moynihan. Be-
cause no senator can head more than
one committee, he gave up the chair-
manship of the Environment and Pub-
lic Works Committee (EPW), a post he
had assumed only in September when
Senator Quentin Burdick died. The
EPW chair fell to Max Baucus.

The chairmanship of a full com-
mittee in the Senate confers a great
deal of power over legislation concern-
ing the issues in the committee’s juris-
diction, and over staffing for that com-
mittee. Two of the top staff members
from Senator Baucus's personal office
moved to the EPW Committee staff;
and since most of Baucus'’s environ-
mental work will now emanate from

the committee, they asked me to join
them. The cascade effect of Clinton’s
Cabinet appointments has left me in a
new office, with a more powerful boss,
and with an opportunity to learn the
workings of the Senate from the per-
spectives of both a personal and a
committee office.

The Work So Far

The pervasive uncertainty has
called for flexibility, but it has had its
advantages. I came into the office with
no experience in trade issues, and I
have had time to study the subject
and its environmental aspects, and
to meet many of the representatives of
environmental groups who have taken
an interest in the subject. I also took
advantage of an opportunity to spend
a week in Montana with an EPW staff
member. We visited five cities, meeting
with state and local government offi-
cials, local business people, and local
environmental groups. The purpose
was to gauge the effects of legislation
(notably in this case, Superfund toxic-
waste cleanups and the Clean Water
Act), so that reauthorizations of the
acts, which are scheduled for this year,
can take into account the problems of
the people who have to abide by and
enforce them. It was an interesting
lesson in the convergence of national
and local politics.

With Clinton’s inauguration,
the action began. “Hit the ground
running” was nearly as commonly
heard as “change,” and everyone,
from the new Administration to the
new committee chairs (like my boss)
to the new members of Congress,
wants to show progress immediately.
I'm grateful for the time I've had to
learn my way around, but now comes
the good part. B

Margaret Goud Collins is the GSA Congressional Science Fellow for 1992-1993. She is serving
on the staff of the Senate Committee on Enviromment and Public Works, and can be reached at
(202) 224-6176. The one-year fellowship is supported by GSA and by the U.S. Geological Survey,
Department of the Interior, which supports 47% of the program with a $23,000 grant under Assis-
tance Award No. 1434-92-G-2251. The views and conclusions contained in this document are those
of the author and should not be interpreted as necessarily representing the official policies, either

expressed or implied, of the U.S. Government.

In the mid-1980s, GSA launched a
new representative program, targeting
companies, agencies, and consultants
throughout the country. The purpose
was to broaden GSA’s representation
to include all employment sectors. The
program was modeled on the successful
campus representative program that
began in 1979 and now includes 547
representatives at colleges and univer-
sities throughout North America.

We now have 144 company, 92
agency, and 46 consultant GSA repre-
sentatives. However, we need more

Current GSA
Representatives

Cordilleran Section

Aluska

Steven W. Nelson—U.S. Geological Survey, Anchorage

Diana N. Solie—Alaska Division of Geology & Geophysics
Survey, Fairbanks

Arizona

David R. Annis—Arizona Department of Water Resources,
Phoenix

Alvin L. Burch—U.S. Bureau of Land Management, Phoenix

Larry D. Fellows—Arizona Geological Survey, Tucson

Frederic B. Loomis—Green Valley

Donald A. Parks—Parks Petroleum Company, Carefree

David A. Stephenson—Geoscience Review, Inc., Scottsdale

California
Herbert P. Arklin—U.S. Forest Service, Alpine

volunteers. Our goal is to designate a
representative at all major company
offices and governmental agencies
throughout the country. For example,
we hope to have a GSA representative
for ARCO in Anchorage, for the Geo-
logical Survey of Canada in Vancouver,
for the U.S. Geological Survey in Tuc-
son, etc. We want to develop a similar
liaison with GSA members who are
self-employed and serve as consultants.
They would also represent major cities
and geographic regions.
Representatives serve as liaisons

Richard T. Bachman—Naval Ocean Systems Center,
San Diego

Kenneth S. Baldwin—U.S. Forest Service, Happy Camp

Claudio Barolini—Gold Fields Mining Corporation,
Brawley

Robert J. Brenneman—Chevron, U.S.A,, Inc.,, San Ramon

Sydney L. Brown—California Department of Parks &
Recreation, Sacramento

John L. Burnett—California Department of Conservation,
Sacramento

David M. Burt—Waste Management of N.A,, Inc., Irvine

Paul R. Carlson—U.S. Geological Survey, Menlo Park

Stephen J. Carter—Geostrategies, Inc., Hayward

Richard George Chalcraft—Chevron Oil Field Research,
La Habra

James F. Davis—California Division of Mines & Geology,
Carmichael

Marc R. Egli—Brown and Caldwell, Irvine

John Ferguson—U.S. Army Corps of Engineers, Los Angeles

Steven A. Fischbein—Entrix, Inc., Walnut Creek

Michael A. Fisher—U.S. Geological Survey, Menlo Park

between GSA headquarters and their
constituency in a particular city or
region. They provide information on
the programs and benefits of the Soci-
ety to other members in the region and
explain to prospective members the
advantages of joining GSA. Each repre-
sentative receives a notebook contain-
ing complete information on all GSA
programs, activities, publications,
meetings, and other benefits that the
Society provides its membership.

We need your help to continue
this communications link between GSA

Michael Alan Fisher—U.S. Environmental Protection
Agency, Tustin

S. Thomas Freeman—Woodward-Clyde Consultants,
Santa Ana

Richard J. Frizzell—Kleinfelder, Artesia

Wilbert P. Gaston—Earth Technology Corporation,
Long Beach

Eldon M. Gath—Leighton & Associates, Diamond Bar

Robert G. Hickman-—Unocal Corporation, Brea

Christopher S. Johnson—Kleinfelder, Fresno

Greg K. Johnson—Los Angeles County Department of
Public Works, Moreno Valley

David B. Kelley—Davis

Franklyn G. Koch—Chevron U.S.A., Inc., San Francisco

E. Dean B. Laudeman-—Unocal Corporation, Los Angeles

George O. Linkletter—ENVIRON Corporation, Irvine

Kenneth H. Lister—SCS Consultants, Long Beach

Dalton F. Lockman—EXXON Company, U.S.A.,
Thousand Oaks

John D. Mattey—Herzog Associates, Petaluma

Garry C. Maurath—Ebasco Services, Inc., Sacramento

headquarters and the membership of
the Society. If you are a Member or Fel-
low (not Student Associate) and are
interested in serving GSA as a represen-
tative for your company, agency, or
group of the employment sector, please
contact T. Michael Moreland, Manager,
Membership Services, Geological
Society of America, P.O. Box 9140,
Boulder, CO 80301, (303) 447-2020.

We thank the following GSA
representatives now serving to keep
the program growing.

Douglas D. McGinnis—K-C Geotechnical Associates,
Santa Barbara

Eric McHuron—Roger Foott Associates, San Francisco

Diane K. Murbach—GeoPacifica, San Diego

William C. Paris, Jr—EMCON, San Jose

David A. Phoenix—Laguna Beach

David C. Pieri—]Jet Propulsion Laboratory, Pasadena

Richard James Proctor—Richard J. Proctor, Inc., Arcadia

Sherryl A. Schussler—Unocal Corporation, Los Angeles

Amy E. Sullivan—Mobil Exploration & Producing,
Bakersfield

Grayce S. Teal—San Bernardino County Government,
San Bernardino

Stephen M. Testa—Applied Environmental Services,
Laguna Hills

Stephen P. Vonder Haar—Vonder Haar Hydrogeology,
Berkeley

C. Penny Webster-Scholten—Lawrence Livermore Nation
Laboratory, Livermore

Chris ). Wills—California Division of Mines & Geology,
Martinez
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Mark R. Wood—ERT, Inc., Newport Beach

Hewaii
John P. Lockwood—U.S. Geological Survey, Hawaii
National Park

Nevada

Dean E. Alford—Earth Technology Corporation, Las Vegas

Thomas W. Bjerstedt—D.O.E. Yucca Mountain Project,
Las Vegas

Ray H. Davis—Klieinfelder, Reno

Ronald L. Hershey—Desert Research Institute, Las Vegas

James J. Hodos—Onstream Resource Managers, Inc.,
Carson City

Steven R. Mattson—Science Applications International
Corporation, Las Vegas

Craig McCaa—U.S. Bureau of Land Management,
Carson City

Oirggon

Lanny H. Fisk—F & F GeoResource Associates, Inc., Bend
John H. Gray—G2 Associates, Inc., Gresham

Dorian Elder Kuper—Portland

Washington

Russell B. Axelrod—CH2M Hill Northwest, Inc., Bellevue

Glenn R. Bruck—U.S. Environmental Protection Agency,
Seattle

Corkey Christensen—Geraghty & Miller, Inc., Redmond

Michael G. Foley—Battelle, Pacific Northwest Laboratories,
Richland

Peter N. Gabby—U.S. Bureau of Mines, Spokane

Richard W. Galster—Seattle

Mark L. Holmes—U.S. Geological Survey, Seattle

Kathleen M. Johnson—U.S. Geological Survey, Spokane

Mark P. Molinari—Dames & Moore, Seattle

Stephen E. Nelson—Sweet-Edwards/EMCON, Bothell

Judith A. Papesh—PRC Environmental Management, Inc.,
Seattle

Weldon W. Rau—U.S. Dept. of Natural Resources, Olympia

Richard B. Waitt—U.S. Geological Survey, Vancouver

British Cohunbia
Robert F. Gerath—North Vancouver

Rocky Mountain Section

Vrizont
Gordon B. Haxel—U.S. Geological Survey, Flagstaff
Patrick F. O'Hara—Prescott

Colorado

William P. Bosworth—Marathon International Oil
Company, Littleton

Mary L. Cast—USGS National Water Quality Lab,
Lakewood

William L. Chenoweth—Museum of Western Colorado,
Grand Junction

Stephen M. Decker—Texaco, Denver

Donald L. Everhart—Grand junction

Charles A. Jones—UNC Geotech, Grand Junction

Rex A. Knepp—Marathon International Oil Company,
Littleton

Stephen C. Parsons—U.S. Office of Surface Mining
Reclamation & Enforcement, Denver

John W. Rold—Colorado Geological Survey, Denver

Russell G. Shepherd—U.S. Soil Conservation Service,

Denver

Donald S. Stone—Shenwvood Exploration Company,
Littleton

Richard K. Stucky—Denver Museum of Natural History,
Denver

Harry A. Tourtelot—U.S. Geolagical Survey, Denver

Idaho
Valerie E. Chamberlain—Moscow

Montana

Michael G. Boston—Western Energy Company, Butte

Timothy C. Fox—Montana Department of Natural
Resources, Billings

Mary E. Lennon—U.S. Forest Service, Bozeman

Lawrence M. Monson--Mineral Resources Office, Poplar

New Mevico

Gregory ]. Contaldo—Geoscience Consultants, Ltd.,
Las Cruces

Edward L. Heffern—U.S. Burcau of Land Management,
Santa Fe

Loughlon C. Quinn—Chevron U.S.A,, Inc., Hobbs

Robert Raymond, Jr.—Los Alamos National Laboratories,
Los Alamos

Margaret A, Rogers—Margaret Anne Rogers & Associates,
Inc., Los Alamos

Michael F. Skelly—Roy F. Weston, Inc., Albuquerque

Stephen L. Wust—New Mexico Environmental
Department, Santa l'e

Naorth Dakota
Kathryn C. Luther—North Dakota Department of Health,
Bismarck

South Dakota
Timothy J. Vogt—Black Hills

Utah
Michael E. Ford, Bureau of Land Management,
Salt Lake City
Becky J. Hammond—U.S. Forest Service, Price
Richard F. Riordan--Utah Geological Association, Sandy
Heidi K. Shlosar—U.S. Geological Survey, Salt Lake City

Whyoming
Gary B. Glass—Geological Survey of Wyoming, Laramie
Karl S. Osvald—U.S. Bureau of Land Management, Casper

\ihrta
William Langenberg—Alberta Research Council, Alberta
Arthur E. Slingsby—Norcen Energy Resources, Ltd., Alberta

North-Central Section

Hiivnsis

Thomas A. Baillieul—U.S. Department of Energy, Argonne

Heinz H. Damberger—Illinois State Geological Survey,
Champaign

Jon D. Olander—Roy F. Weston, Inc., Vernon Hills

Laura J. Powers-Couche—Manville Corporation, Waukegan

Michael L. Sargent—Ilhinois State Geological Survey,
Champaign

Indiana
Keith J. Moore—Harper & Moore, Inc., Mt. Vernon

Towa
Sherman R. Lundy—Basic Materials Corporation, Waterloo

Michigan
Allan R. Blaske—MWR, Incorporated, Lansing

James L. Hollenbeck—U.P. Engineering & Architectural
Associates, Inc., Houghton
Robin E. Osborn—Groundwater Technology, Inc., Chelsea

Minnesota

Sterling S. Cook—U.S. Bureau of Mines, Minneapolis

Missouri

Eva B. Kisvarsanyi—Missouri Geological Survey, Rolla

Nebraska

Marvin P. Carlson—Nebraska Geological Survey, Lincoln

David S. Charlton—Nebraska Department of
Environmental Control, Lincoln

Robert G. Goodwin—HWS Technologies, Inc., Lincoln

gy

Todd J. Aebie—Metcalf & Eddy, Inc., Columbus

Joan Brasaemle—Environmental Mitigation Group, Stow

John L. Ezerskis—Woodward-Clyde Consultants, Solon

David E. Harmon, Jr.—New Concord

David A. Lienhart—U.S. Army Corps of Engineers,
Cincinnati

Wisconsin

Meredith Eggers Ostrom—Wisconsin Geological & Natural
History Survey, Madison

South-Central Section

Arkansas
Charles J. Hoke—El Dorado

Kansas
Donald L. Baars—Kansas Geological Survey, Lawrence
J. Robert Berg—Wichita

Oklahoma

Mark W. Ballesteros—Hadson Petroleum International,
Oklahoma City

Philip A. Chenoweth—Tulsa

Charles B. John—U.S. Bureau of Land Management, Tulsa

Raymond W. Mitchell—Conaco, Inc., Ponca City

Patrick C. Stong—U.S. Bureau of Land Management, Tulsa

Toxes

Sunit K. Addy—ARCO International Oil & Gas Co., Plano

Bruce E. Archinal—Pogo Producing Company, Houston

Robert S. Barnard—Corpus Christi

Tori B. Barr—EXXON Company, U.S.A., Houston

H. Brad Boschetto—Shell Western E & P, Inc., Houston

Michael W. Bourque—Pecten International Company,
Houston

Hughbert A. Collier—Abilene

Steven W. Cox—Unocal Oil & Gas, Midland

Angel F. Curet—Mobil New Exploration Ventures, Dallas

William J. Devlin—EXXON Production Research
Company, Houston

F. L. Doyle—Brooks Air Force Base, San Antonio

Joseph T. Forrest, Jr.—Houston

Ronald L. Grubbs—DeGolyer & MacNaughton, Dallas

Frederick R. Haeberle—Dallas

Richard C. Hager—Mobil Exploration & Producing, Inc.,
Midland

Bruce Handley—Conoco, Inc., Houston

Diana K. T. Hansen—Halliburton Logging Service,
Arlington

Lee Higgins—Mobil Exploration & Producing Services,
Inc., Midland

C. Lee Holt—Port Aransas

Don D. Irwin—Texaco Overseas Holdings, Inc., Bellaire

Donald L. Kelm—Dallas

Jack A. Klotz—Oxy USA, Inc., Midland

Gerald B. Langille—Nerco Oil & Gas, Inc., Houston

T. Matthew Laroche—Chevron U.S.A., Inc., Midland

Kevin A. Maher—Shell Development Company, Houston

Martin D. Matthews—Texaco E & P Technology Division,
Houston

Allen F. Mattis—Amerada Hess Corporation, Houston

J. Roife Maxon—Fina Qii & Chemical Company, Tyler

James A. McCarthy—Cavalla Energy Exploration
Company, Houston

David L. McGee—MEPUS, Houston

Douglas L. Millman—EXXON Company, U.S.A., Houston

Charles V.H. Mims—Amoco Production Company,
Houston

Paul H. Pause—Midland

Walter C. Pusey [ll—Conoco, Inc., Houston

Harold P. Raveling—Champlin Petroleum Company,
Ft. Worth

Adrienne N. Ruthven—EXXON Company, US.A,,
Houston

John R. Sans—NASA Johnson Space Center, Houston

Frank R. Scheubel—EXXON Company, U.S.A., Midland

Dietmar Schumacher—Pennzoil Company, Houston

Alan F. Seeling—Maxus Energy Company, Dallas

Carl K. Steffensen—ARCO Oil & Gas Company, Houston

Larisa S. Strecter—Core Laboratories, Houston

Northeastern Section

District of Columbia
Michael Fred Weber—U.S. Nuclear Regulatory
Commission, Washington

Maine
Thomas K. Weddle—Maine Geological Survey, Augusta

Marviand

Eric ). Dougherty—Maryland Department of Health &
Mental Hygiene, Baltimore

Reginald R. Muskett—U.S. Defense Mapping Agency,
College Park

Nancy S. Stehle—U.S. Navy, Bethesda

Nasraldean A. Widatalla—C. C. Johnson & Malhotra, P.C.,
Silver Spring

Massachusetts

Thomas Barrasso—Team Environment, Newton

John H. Guswa—Geotrans, Inc., Harvard

John T. Humphrey—Haley & Aldrich, Inc., Cambridge

Edward F. Kelly, Jr.—Stone & Webster Engineering
Corporation, Boston

Timothy H. Ling—U.S. Geological Survey, Woods Hole

New Hampshire
Danna B. Truslow—Portsmouth

New Jersey

R. Bruce Archer—French & Parello Associates, Holmdel

Richard E. Bolich—Metcalf & Eddy Consuiting Engineers,
Somerville

James O. Brown—]J. Mark Zdepski, Inc., Stockton

David E. Hassrick—Harding Lawson Associates, Princeton

Michael M. Morris—Camp Dresser & McKee, Inc., Edison

Karl W. Muessig—New Jersey Geological Survey, Trenton

GSA Reps continued on p. 82

GEOHOSTEL

Geology, Paleontology, and Cultural History of
North-Central and Northwestern New Mexico

Plaza Resolana en Santa Fe, Santa Fe, New Mexico
Five Days and Six Nights: May 29-June 3, 1993

Scientific Leaders
Donald L. Wolberg, New Mexico Bureau of Mines and Mineral Resources
Diane Bellis, U.S. Departinent of Agriculture, Forest Service

Near Taos; Pilar
looking down the Rio Grande.

At the base of the Sangre de Cristo Mountains lies the city of Santa Fe, founded
in 1610 by Pedro de Peralta acting on instructions signed in Mexico City by
Viceroy Luis de Velasco, the King of Spain’s representative in New Spain. The
romantic and historic aura of Santa Fe, “The City Different,” is unique among
American cities and is seen in all aspects of the Santa Fe experience. Santa Fe is also
part of and central to a richly diverse geological (and cultural-historical) vista that
is challenging both to contemplate and to visit.

Spanish settlers began to arrive in the vicinity of Taos Pueblo to the north of
Santa Fe at about the same time that Santa Fe was being established. Through the
early years of the 20th century, Taos developed into a haven for artists, potters, and
writers, and it remains so today. The Rio Grande Gorge near Taos is 200 m deep
and 400 m wide and developed in thick basalts. In the area, Precambrian rocks form
the basement beneath late Paleozoic age marine and nonmarine sedimentary
rocks.

The north-trending Sangre de Cristo Mountains are about 30 km wide and
320 km long and separate the late Cenozoic Rio'Grande Rift on the west from the
Raton Basin on the east. In the Santa Fe region, the basement rocks are Precam-
brian metasedimentary, igneous, and metaigneous rocks. The Jemez Volcanic Field
separates the Espanola Basin on the north from the Albuquerque Basin on the
south. Volcanism began after formation of the Rio Grande Rift. The Valles and
Toledo calderas are major structures within the Jemez Volcanic Field. The Sandias,
granitoid rocks capped by Paleozoic sedimentary rocks, rise majestically above
Albuquerque.

To the west of Santa Fe lies the San Juan Basin, rich in mineral wealth, espe-
cially coal, oil, and uranium. Equally rich in fossil-containing rocks and cultural
history, the San Juan Basin preserves the magnificent world-renowned archaeolog-
ical ruins seen at Chaco Canyon.

Program Schedule

May 29, Saturday ................e Welcoming get-together
May 30-June 3,

Sunday through Thursday ........................ Classes and field trips
June 3, Thursday ....... R R R, s Y Farewell party

Fee and Deposit
Cost: $550 for GSA members. Nonmembers $595.
$125 deposit, due with your reservation, is refundable through March 30,
less $20 processing fee.
Total balance due: April 1
Minimum age: 21 years. Limit: 28 persons.

Fee includes classroom programs and materials, field trip transportation,
lodging for 6 nights (double occupancy, dormitory rooms), breakfast and lunch
daily through Thursday, and welcoming and farewell events. Not included are
transportation to and from New Mexico, transportation during nonclass and field
trip hours, meals or other expenses not specifically included.

A Few Good Spaces Still Available

Iceland GeoTrip
July 31-August 15, 1993

Wyoming GeoHostel
July 17-22, 1993

See January GSA Today for details or CALL TODAY:
Edna Collis or Dottie Weigand e 1-800-472-1988 or (303) 447-2020

GSA TODAY, March 1993
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CALL FOR APPLICATIONS

ground and the local cost of living.

an application form by writing to:

AN
1/ /4

April 15, 1993.

IEE Internship Program—
Opportunities in Environmental Practice

GSA Institute for Environmental Education internships provide opportunities
for students to evaluate their interests in working in geoenvironmental science
and to identify specific areas of knowledge that are particularly valuable in pur-
suing those interests. The Internship Program coordinates the placement of
advanced students in limited-term positions of supervised training in environ-
mental practice prior to completion of their degrees. The selected work envi-
ronments will expose the interns to activities that both utilize and complement
their academic training, and provide them with guidance for additional
coursework upon returning to school to complete their degrees.

The IEE Internship Program is open to graduate and undergraduate students in
the geological sciences who have an overall grade-point average of 3.0 or
higher, based on A = 4.0. Undergraduate students must have junior standing
with a minimum of 18 semester hours (or equivalent) in geoscience. Partici-
pants will intern at a local or site office of the sponsoring firm, typically during
the summer and the school term immediately preceding or following it. Trans-
portation costs to and from the location of the internship are covered; com-
pensation during the internship is commensurate with educational back-

Students interested in participating in the IEE Internship Program can obtain

Institute for Environmental Education
Geological Society of America

P.O. Box 9140

Boulder, CO 80301-9140

Applications for internships beginning this summer must be received by

>

GSA Reps continued from p. 81

Kenneth C. Tyson—Roy F. Weston, Inc., Edison
Stephen J. Urbanik—New Jersey Department of
Environmental Protection, Newton

New York

Richard B. Carten—U.S. Geological Survey, New York

Robert H. Fickies—New York State Geological Survey,
Albany

James M. Gibson—Amerada Hess Corporation, New York

Eileen D. Gilligan—Syracuse

Andrew ]. Kucserik—Empire Soils Investigations, Kenmore

Demetrius C. Pohl—American Museum of Natural History,
New York

George M. Thomas—Blasland, Bouck & Lee Engineering,
Syracuse

Pennsylvania

Martin J. Andrejko—Woodward-Clyde Consultants,
Plymouth Meeting

Bruce Read Cushing—BCM Eastern, Incorporated,
Plymouth Meeting

Clifford H. Dodge—Pennsylvania Geological Survey,
Harrisburg

Steven E. Jakatt—Roy F. Weston, Inc., West Chester

Samuel T. Pees—Samuel T. Pees & Associates, Meadville

Bruce R. Rogers—U.S. Army Corps of Engineers,
Philadelphia

Lane D. Schultz—Allan A. Myers, Inc., Worcester

David M. Side—NUS Corporation, Perkiomenville

John C. B. Simonson—Environmental Resources
Management, Exton

Ernest S. Siraki—Sun International E & P, Wayne

Kevin D. Svitana—Benatec Associates, Camp Hill

Daniel Threlfall—Chemviron, Inc., Pittsburgh

Vermont
Bernard ]. Franks—Wehran Engineering, Burlington

Quchn
Pierre Lasalle—Quebec Department of Energy & Resources

Ontaric
R. Michael Easton—Ontario Geological Survey, Toronto

Southeastern Section

Alalwrna

Mark A. Chapman—USX Corporation, Fairfield

Paul A. Ferguson—Taurus Exploration, Inc., Birmingham

Joseph C. Sarnecki—Alabama Geological Survey,
Tuscaloosa

Florida

J. Stephen de Albuquerque—Camp Dresser & McKee, Inc.,
Ft. Lauderdale

Victor Early—Keith and Schnars, P.A., Ft. Lauderdale

Gail G. Gibson—Collier County Government, Naples

Patrick J. Gleason—James M. Montgomery, Consulting
Engineer, Inc., Lake Worth

Theodore M. Gurr—Gurr & Associates, Inc., Lakeland

Robert C. Hazlett—Environmental Science & Engineering,
Gainesville

Pablo Huidobro—Delta Environmental Consultants, Tampa

Charles D. Markum—Florida Department of
Environmental Regulation, Tampa

Dan G. Neary—U.S. Forest Service, Gainesville

Garald G. Parker, Sr.—Parker & Associates, Tampa

Gregory D. Roesch—Continental Shelf Associates, jupiter

Walter Schmidt—Florida Geological Survey, Tallahassee

John H. Weitz, Jr.—Handex of Florida, Inc., Mount Dora

Covertgiel

Mark D. Cocker—Georgia Geologic Survey, Atlanta

John O. Costello—Atlanta Testing and Engineering, Duluth
Peter Clyde Johnston—Roy F. Weston, Inc., Atlanta

James F. Renner—Wapora, Inc., Atlanta
David J. Wingerd—Dynamac Corporation, Atlanta

Kentucky
Jay L. Clausen—Martin Marietta Energy Systems, Paducah
John D. Kiefer—Kentucky Geological Survey, Lexington
Louisiana
B. Steven Absher—Mobil Oil Company, New Orleans
Hsien Su Chen—Chevron, U.S.A. Production Company,
New Orleans
Barry J. Rava—Conoco, Inc., Lafayette
Scott C. Reeve—Shell Offshore, Inc., New Orleans
Arthur T. Smith—Chevron, U.5.A., New Orleans
Charles W. Sprague—Fugro-McClelland (S.E.), Inc., Harahan
Neil M. Sullivan—Independent Oil Companies,
New Orleans

Mississippi

Allen Lowrie—U.S. Naval Oceanographic Office, Picayune

North Caroling

Lindsay A. Bethel—Delta Environmental Consultants, Inc.,
Charlotte

Ivan K. Gilmore—Texasgulf, Inc., Aurora

C. Edward Howard—Research Triangle Institute, Lillington

South Carolina

Susan M. Hall—Cominco American Resources, Pendleton

Gregory C. Simones—South Carolina Water Resources
Commission, Columbia

Tennessce

RaNaye B. Dreier—Qak Ridge National Laboratory,
Qak Ridge

Phyllis M. Garman—Garman Geologic Consulting,
Nashville

Edward T. Luther—Tennessee Department of
Conservation, Nashville

Virginia

Bruce Doe—U.S. Geological Survey, Reston

Wilson N. Felder—TRW Systems, Fairfax

John J. Hnat—Ambherst

Robert C. Milici—Virginia Division of Mineral Resources,
Charlottesville

Jan M. Pickrel—Virginia Water Control Board, Woodbridge

Robert Schneider—Arlington

West Virginia

John M. Lake—Staff Engineering Services, Cross Lanes

Peter Lessing—West Virginia Geological Survey,
Morgantown

Other

tustralia
John R. Conolly—Sydney

Colmnhia
Timothy B. Berge—Esso Colombiana (Coral Gables,
Florida)

Dominican Republic
Gerald M. Ellis—Dominican Director General of Mines,
Santo Domingo

Irlia
Ram N. Choudhary—India Oil & Natural Gas
Commission, Rajasthan

Puceto Rice
Pedro A. Gelabert—U.S. Environmental Protection Agency,
Guaynabo

Sugapore

Beng-Teck Oh—Singapore

Sonflt i

Fred Brown—Freddie’s Mine, Odendaalsrus @
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cancellations) must reach the GSA Advertising office
one month prior. Contact Advertising Department
(303) 447-2020, 1-800-472-1988, fax 303-447-0648.

Per line
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GSA Advertising Dept., P.O. Box 9140, Boulder, CO
80301-9140. All coded mail will be forwarded within
24 hours of arrival at GSA Today office.

Postions Open

LONG ISLAND UNIVERSITY
Applications are invited for the position of Assistant
Professor of geology in Fall 1993. Candidates must
be in possession of a Ph.D. degree in geology, and
be prepared to teach a wide range of courses,
including introductory physical and historical geology.
Specializations should include sedimentation, marine
geology and coastal processes. Familiarity with the
Atlantic coast would be helpful. Candidates must be
willing to develop programs in geology, environmen-
tal science, and earth science education. Applica-
tions, resumes, and three letters of recommendation
should be addressed to Dr. Robert Harrnison, Chair-
man, Geology-Geography Department, C. W. Post
Campus of Long Island University, Brookville, New
York 11548. Applications must be postmarked no
later than April 15, 1993. Long Island University is an
equal opportunity/affirmative action employer.

ELECTRON MICROPROBE TECHNICIAN
The University of South Carolina (USC) invites appli-
cations for a full-time electron microprobe technician
to operate and maintain a five spectrometer (4 WDS,
1 EDS) Cameca SX-50 Electron Microprobe.

Primary responsibilities involve routine mainte-
nance, calibration, and operation of the SX-50 micro-
probe, its support equipment and computers in the
microprobe laboratory, user training, and analytical
services for non-USC personnel.

Required skills include (1) principles and operation
of electron optical systems, (2) principles and appli-
cation of x-ray spectrographic analysis, (3) funda-
mentals of mineralogy and mineral analysis using
electron microprobe techniques, (4) ability to operate
a variety of computer systems. Basic programming
skills are desirable.

Applicants must hold an M.Sc. degree in natural
science or engineering, or B.Sc. and at least 3 years
experience as an electron probe operator. Starting
salary commensurate with degree and experience.

Send resume, copies of university transcripts, and
3 letters of recommendation to Dr. John Shervais,
Department of Geological Sciences, University of
South Carolina, Columbia SC 29208. Telephone:
(808) 777-4534; FAX (803) 777-6610. Applications
should be received by 15 April 1993.

The University of South Carolina is an Equal
Opportunity employer. Women and minorities are
encouraged to apply.

INVERTEBRATE PALEONTOLOGIST
University of Miami, Coral Gables

The Department of Geological Sciences, College of
Arts and Sciences invites applications for a tenure
track position at the assistant professor level from
persons who use paleontology as a research tool in
such fields as paleoecology, environmental geology
and global ctimate change. The department is partic-
ularly interested in expertise in shallow water marine
invertebrate paleontology to complement our studies
in the coastal evolution of Southem Fiorida.

The position is located at the main campus in
Coral Gables.

Applicants will be expected to teach undergradu-
ate courses in Invertebrate Paleontology, Historical
Geology and Evolution of the Biosphere. The suc-
cessful applicant aiso will be expected to collaborate
with other faculty, guide graduate students, advise
undergraduate students, seek extramurai research
funds, develop and maintain an active research pro-
gram and participate in the general activities of the
University.

The department works closely with the Division of
Marine Geology and Geophysics at the Rosenstiel
School located on the Key Biscayne campus approx-
imately seven miles from the main campus.

Research interests of the current five faculty mem-
bers range from coastal and ciimate evolution, to iso-
topic studies of the mantle, Caribbean ore deposits,
volcanism, tectonics, coastal and shallow marine
sedimentation, carbonate processes, sediment dia-
genesis and hydrology.

Applicants should submit a letter summarizing
their research interests, a curriculum vitae and the
names of three references to Dr. Harold Wanless,
Chairman, Faculty Search Committee, Department of
Geological Sciences, University of Miami, P.O. Box
249176, Coral Gables, FL 33124.

We expect to fill the position by August 15, 1993.

4%
The University of Miami is an equal opportunity
affirmative action employer and a smoke/drug free
workplace. We do not discriminate on the basis of
race, religion, color, sex, age, national origin, or dis-
ability. We encourage applications from females, vet-
erans, the disabled, and minority group applicants.

MOORHEAD STATE UNIVERSITY invites applica-
tions for a fixed-term position in Earth Science at the
Assistant Professor level (pending funding). Opportu-
nity for tenure track position may exist starting Fall
1994. A Ph.D. in geology or related earth science is
required. The applicant must provide evidence for
potential excellence in teaching in classroom, labora-
tory, and field settings. Teaching responsibilities
include a one-year geology sequence with laboratory
appropriate for science and non-science majors,
introductory meteorology, upper level geomorphol-
ogy and an additional course in an area of interest.
Participation in outdoor summer programs is
required. This is a service program with a normal
teaching load of twelve contact hours. Active
research interests that may involve undergraduates
preferred.

Applicants must submit a resume, three letters of
reference, unofficial undergraduate and graduate
transcripts and a Moorhead State Unviversity stan-
dard application form. Moorhead State University is
an equal opportunity/affirmative action employer and
educator. Screening date for consideration of appli-
cations is April 1, 1993 or until filled. Position may
start as early as April 26, 1993 and continues
through May of 1994.

Apply to: Dr. Water E. Worman, Department of
Physics and Astronomy, Moorhead State University,
Moorhead, MN 56563 (Phone: 218-236-2452; FAX:
218-236-2168).

HYDROGEOLOGIST / ENVIRONMENTAL
HYDROSCIENTIST
Stanford University
The Department of Geological and Environmental
Sciences at Stanford University is seeking to hire
and environmental hydroscientist or hydrogeologist
with broad geologic interests in the physical and
chemical processes of subsurface fluid flow.

This is a tenure-track position for an Assistant or
Associate Professor who would be an essential part
of an interdisciplinary, quantitative hydrogeology pro-
gram. The candidate should have strong commit-
ments to graduate research and teaching, and
demonstrate an enthusiastic willingness to partici-
pate in the undergraduate teaching program in the
environmental sciences. The candidate is expected
to interact closely with researchers studying subsur-
face fluid flow in the Department of Geophysics and
Petroleum Engineering, as well as those in the Envi-
ronmental and Water Studies Program in the School
of Engineering.

The application deadline is March 19, 1993.
Please send a letter of interest, a statement of teach-
ing and research objectives, a curriculum vitae, a

enrolled in U.S. institutions to conduct research com-
patible with that of the Ocean Drilling Program. Both
one-year and two-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: Leg 153: MARK 5/1/93; Leg 154: Ceara
Rise, 5/1/93; Leg 155: Amazon Fan, 5/1/93; Leg 156:
North Barbados Ridge, 5/1/93; Leg 158: TAG,
5/1/93; Shorebased Research (regardless of leg)
12/1/93.

These legs will be staffed during the next few
months. Students interested in participating as ship-
board scientists must apply to the ODP Manager of
Science Operations in College Station, TX. An appli-
cation form is available in the JOI/USSAC Ocean
Drilling Fellowship application packet. For more infor-
mation and to receive an application packet, contact:
JOI/USSAC Ocean Drilling Fellowship Program,
Joint Oceanographic Institutions, Inc., 1755 Mas-
sachusetts Ave., NW, Suite 800, Washington, DC
20036-2102 (Andrea Leader: 202-232-3900).

Department of Earth Sciences, Carleton Univer-
sity. The Department of Earth Sciences at Carleton
University wishes to nominate an eligible applicant
for an NSERC Women's Faculty Award, particularly
in the following areas of specialization: Environmen-
tal Earth Sciences or Applied Geophysics with a
major interest in environmental issues. The success-
ful candidate will have a strong research background
in the Earth Sciences. NSERC will give preference to
nominees not more than five years from the doctoral
degree. A nominee must be a Canadian citizen or
permanent resident. This appointment will lead to a
tenure-track position. The appointment is to com-
mence July 1, 1994,

The department has sixteen faculty members, a
strong honours program and an excellent graduate
school (about fifty students evenly split between
M.Sc. and Ph.D. programs). At the graduate and
research level, close co-operation exists with the
Department of Geology at the University of Ottawa
(which jointly with Earth Sciences at Carleton forms
the Ottawa Carleton Geoscience Centre) and the
Geological Survey of Canada.

Applicants should send a curriculum vitae, a state-
ment of current and future research interests, and
the names of three references to: Dr. F. A. Michel,
chairman, Department of Earth Sciences, Carleton
University, 1125 Colonel By Drive, Ottawa, Ontario
K18 5B6. Application deadline is April 30, 1993.

Out-ofPrint & Rare
GeoScience Books

5(‘ Free quarterly catalogs
'SC Collections purchased

5% Want lists welcome

Michael Dennis Cohan, Bookseller
502 West Alder Street
Missoula, MT 59802

(406) 721-7379

Mt. Eden Books
&
Bindery

Specializing in out-of-print
and rare books in the
GEOLOGICAL SCIENCES.
Including USGS publications,
general geology, mining,
paleontology, geophysics,
hydrology, mineralogy, etc.

FREE CATALOG

P.O. Box 1014
Cedar Ridge, CA 95924
(916) 274-BOOK (2665)

FAX (916) 274-2847

GSA SECTION MEETINGS

publication list, and the names and addr of
three references to: Professor Steven Gorelick,
Department of Applied Earth Sciences, Stanford Uni-
versity, Stanford, CA 94305-2225.

Stanford University has a strong institutional com-
mitment to the principle of diversity. In that spirit, we
particularly encourage applications from women,
members of ethnic minorities, and individuals with
disabilities.

TECTONICS
The Department of Earth Sciences at Dartmouth Col-
lege invites applications for a full-time tenure-track
position, at the assistant professor level, in the broad
area of quantitative tectonics, starting July 1993. A
Ph.D. is required.

Teaching requirements include undergraduate
structural geology and related undergraduate and
graduate courses, including field studies. The suc-
cessful candidate will be expected to develop a vig-
orous process-oriented research program in disci-
plines such as, but not restricted to, structural
geology, regional tectonics, geophysics, or active
tectonics. The candidate will be required to direct
and support M.S. and Ph.D. research and shouid be
prepared to interact with existing faculty and
research programs in the department.

Send letter of application, statements of research
and teaching interests, c.v., and names and
addresses of three references to: C. Page Chamber-
lain, Chair, Department of Earth Sciences, Dart-
mouth College, Hanover, NH 03755. Applications will
be processed on a rolling basis; however, we expect
to begin interviewing in early April.

Dartmouth College is an equal opportunity/affirma-
tive action employer.

Services & Supplies

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

Opportunities for Students

The Archaeological Geology Division of the GSA
is pleased to announce a $300 travel grant for a stu-
dent to attend the GSA Annual Meeting in Boston in
October, 1993. The grant is competitive and will be
awarded based on the evaluation of an abstract and
200 word summary of a paper prepared by a student
for presentation at the GSA Annual Meeting. The
abstracts and summaries should be submitted to the
awards committee no later than July 1, 1993. The
winner is expected to present his or her paper at the
GSA Annual Meeting. Applications should be sent to
E. James Dixon, Awards Committee Chairman, Uni-
versity of Alaska Museum, 907 Yukon Dr., Fairbanks,
Alaska, 99775-1200 or faxed to (907) 474-5469.

JOWUSSAC Ocean Drilling Fellowships. JOI/U.S.
Science Advisory Committee is seeking doctoral can-
didates of unusual promise and ability who are

South-Central Section, Texas Christian University, Fort Worth, Texas,
March 15-16, 1993. John A. Breyer, Department of Geology, P.O. Box 30798,
Sid Richardson Building, Corner of Bowie and Cockrell, Texas Christian Uni-
versity, Ft. Worth, TX 76129-0001, (817) 921-7270.

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

VT 05405-0122, (802) 656-0247.

North-Central Section, University of Missouri, Rolla, Missouri,
March 29-30, 1993. Richard D. Hagni, Department of Geology & Geophysics,
125 McNutt Hall, University of Missouri-Rolla, Rolla, MO 65401-0249,

(314) 341-4616.

Southeastern Section, Florida State Conference Center, Tallahassee,
Florida, April 1-2, 1993. James E Tull, Department of Geology, B-160,
Florida State University, Tallahassee, FL 32306-3026, (904) 644-1448.

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,
Department of Geosciences, Boise State University, Boise, ID 83725,

(208) 385-3645, fax 208-385-4061. Preregistration Deadline: April 23, 1993.

CORRECTION:

Cordilleran-Rocky Mountain Sections Meeting—Field Trip 3.

Field Trip 3, “Mesozoic(?) Contraction in Central Nevada: The Central Nevada
Thrust Belt” departs 7:00 p.m. FRIDAY, MAY 14, 1993, not Saturday, May 15. If you
have any questions, please call the GSA Registration Coordinator at (303) 447-2020.

tary for application procedures.

Student Travel Grants for Section Meetings

The GSA Foundation will award matching grants up to a total of $3500 each to

the six GSA Sections. The money, when combined with equal funds from the Sec-
tions, will be used to assist students traveling to the 1993 GSA Annual Meeting in
Boston in October and to the 1993 Section meetings. Contact your Section secre-

Cordilleran ..... .... Bruce A. Blackerby ... (209) 278-3086
Rocky Mountain .... KennethE.Kolm ..... (303)273-3800
North-Central ..... . GeorgeR. Hallberg ... (319) 335-1575
South-Central ...... Rena M. Bonem ..... . (817) 755-2361
Northeastern ....... Kenneth N. Weaver .. (410) 554-5503
Southeastemn ...... . Michael . Neilson .... (205) 934-2439
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Call for
Nominations

1993

John C. Frye
Environmental
Geology Award

In cooperation with the
American Association of State
Geologists, GSA makes an an-
nual award for the best paper
on environmental geology
published either by GSA or
by one of the state geological
surveys. The award is a $500
cash prize from the endow-
ment income of the GSA
Foundation’s John C. Frye
Memorial Fund.

The 1993 award will be
presented at the autumn AASG
meeting to be held during the
GSA Annual Meeting in Bos-
ton. Members of the selection
committee are Chairman
Frank E. Kottlowski, New
Mexico Bureau of Mines and
Mineral Resources; John P.
Kempton, Hlinois Geological
Survey; and Diane L. Conrad,
Vermont Division of Geology
and Mineral Resources.

Criteria for
Nomination

Nominations can be made
by anyone, based on the fol-
lowing criteria: (1) paper must
be selected from GSA or state
geological survey publications,
(2) paper must be selected from
those published during the
preceding three full calendar
years, (3) nomination must
include a paragraph stating
the pertinence of the paper,
(4) nominations must be
sent to Executive Director,
GSA, P.O. Box 9140,
Boulder, CO 80301.
Deadline: March 31, 1993.

Basis for Selection
Each nominated paper
wil be judged on the unique-
ness or significance as a model
of its type of work and report
and its overall worthiness for
the award. In addition, nomi-
nated papers must establish
an environmental problem
or need, provide substantive
information on the basic geol-
ogy or geologic process perti-
nent to the problem, relate
the geology to the problem
or need, suggest solutions
or provide appropriate land
use recommendations based
on the geology, present the
information in a manner that
is understandable and directly
usable by geologists, and ad-
dress the environmental need
or resolve the problem. It is
preferred that the paper be di-
rectly applicable by informed
laypersons (e.g., planners,
engineers).

1992 Recipients

Recipients of the 1992
award presented at the GSA
Annual Meeting in Cincin-
nati are Edwin J. Hartke and
Henry H. Gray, Indiana Geo-
logical Survey, for their report
“Geology for environmental
planning in Monroe County,
Indiana,” Special Report 47
(1989), Indiana Geological
Survey.

Controlson the
Distribution and Quality
of Cretaceous Coals

W) }
SPECIAL FAPER SPECIAL PAPER

267

edttedbyP Mann,G Draper, and J. F. Lewis, 1992

Hispaniola is one of the largest landmasses straddling the North America—
Caribbean plate boundary and is a critical area for testing ideas for the
development of the plate boundary as well as for the Caribbean region as a
whole. The authors seek to establish a systematic geologic data base and
coherent stratigraphic nomenclature for Hispaniola, test recent modals for the
tectonic evolution of the island, provide a better integration of earth science
disciplines to solve regional geologic problems, and establish Hispaniola as an
important area for studying a variely of plate boundary zone processes at all
scales.

SPE262, 418 p., with 8 plates in a matching slipcase, indexed, ISBN 0-8137-2262-4, $98.75

Andean Magmatism and Its Tectonic Setting

by R. S. Harmon and C. W. Rapela, 1991

Twenty-one papers from among those presented at a symposium organized by
IGCP Project 249, “Andean Magmatism and Its Tectonic Setting,” focus on the
present and past tectonic setting of the western margin of South America
between southem Chile and central Peru and, in this context, consider modem
and ancient magmatism, both plutonic and volcanic. Contributions to this volume
illustrate the way in which tectonic hypotheses are being evaluated and
constrained by geophysical, geochemical, and isotopic data.

SPE265, 325 p., indexed, ISBN 0-8137-2265-9, $62.00

Controls on the Distribution and Quality of Cretaceous Coals
edited by P. ]. McCabe and . T. Parrish, 1992

Until recently, for many geologists coal was synonymous with the
Carboniferous, or Pennsylvanian, but the importance of younger coals is now
increasing, as is interest throughout the geologic community. This volume is the
first to look at global distribution of coals from a single period other than the
Carboniferous. It provides a broad global perspective on the distribution and
variation in quality of Cretaceous coals and, because coal accumulation is
sensitive to both climate and subsidence, provides useful insights on the
evolution of Cretaceous paleoclimates and tectonism.

SPE267, 417 p., indexed, ISBN 0-8137-2267-5, $80.00

Eastern North American Mesozoic Magmatism

edited by J. H. Puffer and P. C. Ragland, 1992

This volume provides the most current information and thinking on each of four
episodes of eastern North American magmatism that occurred during the
Mesozoic: (1) during the Triassic, largely confined to coastal New England; (2)
during a brief interval of latest Triassic-earfiest Jurassic, involving both intrusion

and extrusion of tholeiitic magma
along the antire length of the
Appalachian Mountain system; (3)
during early Jurassic but

continuing for 50 m.y., invalving
largely granitic magmatism in the
White Mountains of New
England; and (4) during the last
Jurassic and

Cretaceous, involving the
intrusion of thousands of
lamprophyre dikes and

alkalic plutons along a

linear belt through New

England and Quebec.

SPE268, 416 p.,

indexed,

ISBN 0-8137-2268-3, $78.00

The South Tibetan Detachment System, Himalayan Orogen:

Extension Contemporaneous with and Parallel to ﬂmmnmg

Collisional Mountain Belt

edited by B. C. Burchfiel, Chen Zhiligng, K. V. Hodges, Liu Yuping, L. H.
Royden, Deng Changrong, and Xu Jiene, 1992

This small volume represents a mitestone in the continuing story of progress in
the understanding of the world's greatest mountain range, deafing with a most
far-reaching discovery: evidence of important normal faulting on the north side
of the Himalaya. Observations documented here represent a dramatic step
forward in the appreciation of the processes of mountain building. They relate
not only to the Himalaya but atso will help in interpreting other active mountain
belts, including the newly recognized mountain ranges of Venus.
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