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Are we now living in the Anthropocene?
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ABSTRACT

The term Anthropocene, proposed and increasingly employed
to denote the current interval of anthropogenic global environ-
mental change, may be discussed on stratigraphic grounds. A
case can be made for its consideration as a formal epoch in that,
since the start of the Industrial Revolution, Earth has endured
changes sufficient to leave a global stratigraphic signature dis-
tinct from that of the Holocene or of previous Pleistocene inter-
glacial phases, encompassing novel biotic, sedimentary, and
geochemical change. These changes, although likely only in
their initial phases, are sufficiently distinct and robustly estab-
lished for suggestions of a Holocene-Anthropocene bound-
ary in the recent historical past to be geologically reasonable.
The boundary may be defined either via Global Stratigraphic
Section and Point (“golden spike”) locations or by adopting a
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numerical date. Formal adoption of this term in the near future
will largely depend on its utility, particularly to earth scientists
working on late Holocene successions. This datum, from the
perspective of the far future, will most probably approximate a
distinctive stratigraphic boundary.

INTRODUCTION

In 2002, Paul Crutzen, the Nobel Prize-winning chemist, sug-
gested that we had left the Holocene and had entered a new
Epoch—the Anthropocene—because of the global environ-
mental effects of increased human population and economic
development. The term has entered the geological literature
informally (e.g., Steffen et al., 2004; Syvitski et al., 2005; Cross-
land, 2005; Andersson et al., 2005) to denote the contemporary
global environment dominated by human activity. Here, mem-
bers of the Stratigraphy Commission of the Geological Society
of London amplify and extend the discussion of the effects
referred to by Crutzen and then apply the same criteria used to
set up new epochs to ask whether there really is justification or
need for a new term, and if so, where and how its boundary
might be placed.

THE HOLOCENE

The Holocene is the latest of many Quaternary interglacial
phases and the only one to be accorded the status of an epoch;
it is also the only unit in the whole of the Phanerozoic—the
past 542 m.y.—whose base is defined in terms of numbers
of years from the present, taken as 10,000 radiocarbon years
before 1950. The bases of all other periods, epochs, and ages
from the Cambrian onward are defined by—or shortly will be
defined by—"golden spikes” (Gradstein et al., 2004), in which
a suitable section is chosen as a Global Stratotype Section, the
“golden spike” being placed at an agreed point within it, giving
rise to a Global Stratigraphic Section and Point, or GSSP.

To bring the definition of the base of the Holocene into line
with all other Phanerozoic boundaries, there are intentions to cre-
ate a GSSP for the base of the Holocene in an ice core, specifically
in the North Greenland Ice Core Project (NGRIP) ice core, at the
beginning of an interval at which deuterium values (a proxy for
local air temperature) rise, an event rapidly followed by a marked
decrease in dust levels and an increase in ice layer thickness (ICS,
2006). This level lies very near the beginning of the changes that
ushered in interglacial conditions, but is some 1700 yr older than
the current definition for the base of the Holocene. One might
question whether ice is a suitably permanent material, but in this
instance it is important that the GSSP is a tangible horizon within
a stratigraphic sequence, a “time plane” marking an elapsed, dis-
tinctive, and correlatable geological event rather than an arbitrary
or “abstract” numerical age. We note here, though (and discuss
further below), that this logic need not necessarily be followed in
any putative definition of the beginning of the Anthropocene.

The early Holocene was a time of pronounced rises in global
temperature, stabilizing at ca. 11,000 cal. yr B.P., and sea level,
stabilizing at ca. 8000 cal. yr B.P. (Fig. 1). Temperatures and sea
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level then reached a marked plateau where they have, until very
recently, remained. This climate plateau, though modulated by
millennial-scale global temperature oscillations of ~1 °C ampli-
tude, represents the longest interval of stability of climate and
sea level in at least the past 400,000 yr. This stability has been a
significant factor in the development of human civilization.

HUMAN INFLUENCE ON HOLOCENE CLIMATE AND
ENVIRONMENT

Prior to the Industrial Revolution, the global human population
was some 300 million at A.D. 1000, 500 million at A.D. 1500, and
790 million by A.D. 1750 (United Nations, 1999), and exploitation
of energy was limited mostly to firewood and muscle power. Evi-
dence recorded in Holocene strata indicates increasing levels of
human influence, though human remains and artifacts are mostly
rare. Stratigraphic signals from the mid-part of the epoch in areas
settled by humans are predominantly biotic (pollen of weeds
and cultivars following land clearance for agriculture) with more
ambiguous sedimentary signals (such as sediment pulses from
deforested regions). Atmospheric lead pollution is registered in
polar ice caps and peat bog deposits from Greco-Roman times
onward (Dunlap et al., 1999; Paula and Geraldes, 2003), and
it has been argued that the early to mid-Holocene increase in
atmospheric carbon dioxide from ~260-280 ppm, a factor in the
climatic warmth of this interval, resulted from forest clearance
by humans (Ruddiman, 2003). Human activity then may help
characterize Holocene strata, but it did not create new, global
environmental conditions that could translate into a fundamen-
tally different stratigraphic signal.

From the beginning of the Industrial Revolution to the pres-
ent day, global human population has climbed rapidly from
under a billion to its current 6.5 billion (Fig. 1), and it continues
to rise. The exploitation of coal, oil, and gas in particular has
enabled planet-wide industrialization, construction, and mass
transport, the ensuing changes encompassing a wide variety of
phenomena, summarized as follows.

Changes to Physical Sedimentation

Humans have caused a dramatic increase in erosion and the
denudation of the continents, both directly, through agriculture
and construction, and indirectly, by damming most major riv-
ers, that now exceeds natural sediment production by an order
of magnitude (Hooke, 2000; Wilkinson, 2005; Syvitski et al.,
2005; see Fig. 1). This equates to a distinct lithostratigraphic
signal, particularly when considered alongside the preservable
human artifacts (e.g., the “Made Ground” of British Geological
Survey maps) associated with accelerated industrialization.

Carbon Cycle Perturbation and Temperature

Carbon dioxide levels (379 ppm in 2005) are over a third higher
than in pre-industrial times and at any time in the past 0.9 m.y.
(IPCC, 2007; EPICA community members, 2004). Conservatively,
these levels are predicted to double by the end of the twenty-first
century (IPCC, 2007). Methane concentrations in the atmosphere
have already roughly doubled. These changes have been consid-
erably more rapid than those associated with glacial-interglacial
transitions (Fig. 1; cf. Monnin et al., 2001).

Global temperature has lagged behind this increase in green-
house gas levels, perhaps as a result of industrially derived
sulfate aerosols (the “global dimming” effect; Coakley, 2005).
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Figure 1. Comparison of some major stratigraphically significant trends
over the past 15,000 yr. Trends typical of the bulk of immediately pre-
Holocene and Holocene time are compared with those of the past two
centuries. Data compiled from sources including Hooke (1994), Monnin
et al. (2001), Wilkinson (2005), and Behre (2007).

Nevertheless, temperatures in the past century rose overall, the
rate of increase accelerating in the past two decades (Fig. 1).
There is now scientific consensus that anthropogenic carbon
emissions are the cause (King, 2004; IPCC, 2007). Temperature
is predicted to rise by 1.1 °C to 6.4 °C by the end of this century
(IPCC, 2007), leading to global temperatures not encountered
since the Tertiary. The predicted temperatures are similar to the
estimated 5 °C average global temperature rises in the Toarcian
(ca. 180 Ma) and at the Paleocene-Eocene thermal maximum
(PETM, ca. 56 Ma), which were most probably linked to natu-
ral carbon releases into the atmosphere (Thomas et al., 2002;
Kemp et al., 2005). While the likely societal effects are clear,
in our present analysis we focus on the stratigraphic conse-
qguences of increased temperature.

Biotic Change

Humans have caused extinctions of animal and plant spe-
cies, possibly as early as the late Pleistocene, with the dis-
appearance of a large proportion of the terrestrial megafauna



(Barnosky et al., 2004). Accelerated extinctions and biotic pop-
ulation declines on land have spread into the shallow seas,
notably on coral reefs (Bellwood et al., 2004) and the oceans
(Baum et al., 2003; Myers and Worm, 2003). The rate of biotic
change may produce a major extinction event (Wilson, 2002)
analogous to those that took place at the K-T boundary and
elsewhere in the stratigraphic column.

The projected temperature rise will certainly cause changes in
habitat beyond environmental tolerance for many taxa (Thomas
et al., 2004). The effects will be more severe than in past glacial-
interglacial transitions because, with the anthropogenic fragmen-
tation of natural ecosystems, “escape” routes are fewer.

The combination of extinctions, global species migrations
(Cox, 2004), and the widespread replacement of natural vege-
tation with agricultural monocultures is producing a distinctive
contemporary biostratigraphic signal. These effects are perma-
nent, as future evolution will take place from surviving (and
frequently anthropogenically relocated) stocks.

Ocean Changes

Pre-industrial mid- to late Holocene sea-level stability has
followed an ~120 m rise from the late Pleistocene level (Fig. 1).
Slight rises in sea level have been noted over the past century,
ascribed to a combination of ice melt and thermal expansion of
the oceans (IPCC, 2007). The rate and extent of near-future sea-
level rise depends on a range of factors that affect snow pro-
duction and ice melt; the IPCC (2007) predicted a 0.19-0.58 m
rise by 2100. This prediction does not factor in recent evidence
of dynamic ice-sheet behavior and accelerating ice loss (Rignot
and Thomas, 2002; Overpeck et al., 2006; Hansen et al., 2007)
possibly analogous to those preceding “Heinrich events” of the
late Pleistocene and early Holocene, when repeated episodes
of ice-sheet collapse (Bond et al., 1992) caused concomitant
rapid sea-level rise (Blanchon and Shaw, 1995). Current pre-
dictions are short-term, while changes to the final equilibrium
state may be as large as a 10-30 m sea-level rise per 1 °C tem-
perature rise (Rahmstorf, 2007).

Relative to pre-Industrial Revolution oceans, surface ocean
waters are now 0.1 pH units more acidic due to anthropo-
genic carbon release (Caldeira and Wickett, 2003), a change
echoed in the stable carbon isotope composition of contem-
porary foraminiferal tests (Al-Rousan et al., 2004). The future
amount of this acidification, scaled to projected future carbon
emissions, its spread through the ocean water column, and its
eventual neutralization (over many millennia) has been mod-
eled (Barker et al., 2003). Projected effects will be physical
(neutralization of the excess acid by dissolution of ocean-floor
carbonate sediment, hence creating a widespread nonsequence)
and biological (hindering carbonate-secreting organisms in
building their skeletons), with potentially severe effects in both
benthic (especially coral reef) and planktonic settings (Riebe-
sell et al., 2000; Orr et al., 2005). A similar acidification event
accompanied the PETM at ca. 56 Ma, and, indeed, its effect in
dissolving strata has hindered the precise deciphering of that
event (Zachos et al., 2005).

COMPARISON WITH PREVIOUS INTERGLACIALS

The sensitivity of climate to greenhouse gases, and the scale
of (historically) modern biotic change, makes it likely that we
have entered a stratigraphic interval without close parallel in
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any previous Quaternary interglacial. The nearest parallels
seem to be earlier episodes of high atmospheric pCO, and
global warming (e.g., Toarcian; the PETM), but the ice volumes
then were small, and melting caused only modest sea-level
rises (~20 m at the PETM, partly through thermal expansion;
Speijer and Marsi, 2002; Speijer and Wagner, 2002). The mid-
Pliocene, at 3 Ma, may be a closer analogue: atmospheric pCO,
levels may have reached 380 ppm, and the polar ice caps were
somewhat smaller than present, with global sea level higher by
10-20 m (Dowvsett et al., 1999; Dowsett, 2007).

The present interval might evolve into the “super-interglacial”
envisaged by Broecker (1987), with Earth reverting to climates
and sea levels last seen in warmer phases of the Miocene or
Pliocene (Haywood et al., 2005), most likely achieved via a
geologically abrupt rearrangement of the ocean-atmosphere
system (Broecker, 1997; Schneider, 2004). Such a warm phase
will likely last considerably longer than normal Quaternary
interglacials. It is not clear that an equilibrium comparable to
that of pre-industrial Quaternary time will eventually resume.

STRATIGRAPHIC CRITERIA

Formal subdivision of the Phanerozoic timescale is not sim-
ply a numerical exercise of parceling up time into units of
equal length akin to the centuries and millennia of recent his-
tory. Rather, the geological timescale is based upon recogniz-
ing distinctive events within strata. Time may be divided into
specific, recognizable phases in Earth’s environmental history
(in particular as regards biota, climate, and sea level), akin to
the use of royal dynasties to denote periods of human history
(e.g., the Victorian period of the nineteenth and earliest twenti-
eth centuries). Such concepts of the “naturalness” of boundar-
ies underlie, for example, the current debates on the position-
ing of the boundary of the Quaternary period (Gibbard et al.,
2005) and on subdivision of the Precambrian (Bleeker, 2004).

Geologically, units of equivalent rank do not necessarily
have to be of equivalent time span, particularly as the present
is approached. Thus, the Quaternary, whether its beginning is
placed at 1.8 Ma or 2.6 Ma, is by an order of magnitude the
shortest period, while the Holocene, at a little under 12,000
calendar years (ICS, 2006) is, by at least two orders of magni-
tude, the shortest epoch. This inequality has not been seriously
disputed, partly because of its practical usefulness. The preced-
ing discussion makes clear that we have entered a distinctive
phase of Earth’s evolution that satisfies geologists’ criteria for
its recognition as a distinctive stratigraphic unit, to which the
name Anthropocene has already been informally given.

We consider it most reasonable for this new unit to be consid-
ered at epoch level. It is true that the long-term consequences
of anthropogenic change might be of sufficient magnitude to
precipitate the return of “Tertiary” levels of ice volume, sea
level, and global temperature that may then persist over several
eccentricity (100 k.y.) cycles (e.g., Tyrrell et al., 2007). This,
especially in combination with a major extinction event, would
effectively bring the Quaternary period to an end. However,
given the large uncertainties in the future trajectory of climate
and biodiversity, and the large and currently unpredictable
action of feedbacks in the earth system, we prefer to remain
conservative. Thus, while there is strong evidence to suggest
that we are no longer living in the Holocene (as regards the
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processes affecting the production and character of contempo-
rary strata), it is too early to state whether or not the Quater-
nary has come to an end.

GOLDEN SPIKE OR YEARS?

For a new epoch to be formally established, either a GSSP
needs to be selected or a date for its inception needs to be
accepted, which is then ratified by the International Commis-
sion on Stratigraphy (ICS). Because it should be possible to
select a stratigraphic unit whose age is known in years, the
Anthropocene can be defined simultaneously by both criteria,
without the uncertainty that bedevils attempts to date older
GSSPs. In theory, a point in a section, or a date, that coincides
with the end of the pre-industrial Holocene could be selected.
However, given that India and China are currently undergo-
ing their own industrial revolution, the selection of a horizon
marking the end of pre-industrial (western) history may be
inappropriate. Potential GSSPs and ages should allow strati-
graphic resolution to annual level, and may be best located in
ice cores or stagnant-lake basin cores.

One may consider using the rise of CO, levels above back-
ground levels as a marker, roughly at the beginning of the Indus-
trial Revolution in the West (following Crutzen, 2002), or the sta-
ble carbon isotope changes reflecting the influx of anthropogenic
carbon (Al-Rousan et al., 2004). However, although abrupt on
centennial-millennial timescales, these changes are too gradual to
provide useful markers at an annual or decadal level (while the
CO, record in ice cores, also, is offset from that of the enclosing
ice layers by the time taken to isolate the air bubbles from the
atmosphere during compaction of the snow).

From a practical viewpoint, a globally identifiable level is
provided by the global spread of radioactive isotopes created
by the atomic bomb tests of the 1960s; however, this post-
dates the major inflection in global human activity. Perhaps the
best stratigraphic marker near the beginning of the nineteenth
century has a natural cause: the eruption of Mount Tambora
in April 1815, which produced the “year without a summer”
in the Northern Hemisphere and left a marked aerosol sul-
fate “spike” in ice layers in both Greenland and Antarctica and
a distinct signal in the dendrochronological record (Oppen-
heimer, 2003).

In the case of the Anthropocene, however, it is not clear
that—for current practical purposes—a GSSP is immediately
necessary. At the level of resolution sought, and at this tem-
poral distance, it may be that simply selecting a numerical age
(say the beginning of 1800) may be an equally effective practi-
cal measure. This would allow (for the present and near future)
simple and unambiguous correlation of the stratigraphical and
historical records and give consistent utility and meaning to
this as yet informal (but increasingly used) term.

CONCLUSIONS

Sufficient evidence has emerged of stratigraphically signifi-
cant change (both elapsed and imminent) for recognition of
the Anthropocene—currently a vivid yet informal metaphor
of global environmental change—as a new geological epoch
to be considered for formalization by international discussion.
The base of the Anthropocene may be defined by a GSSP in
sediments or ice cores or simply by a numerical date.
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UPGOMING DEADLINES

FEBRUARY
Geophysics Division: George P. Woollard Award*—
Nominations due 15 February 2008 at www.gsageop.org/
woollard.html.
Antoinette Lierman Medlin Scholarship Awardi—
Nominations due 15 February 2008 to Ron H. Affolter, U.S.
Geological Survey, P.O. Box 25046, MS 939, Denver Federal
Center, Denver, CO 80225-0046, USA, +1-303-236-7752, fax
+1-303-236-0459, affolter@usgs.gov.
Sedimentary Geology Division: Laurence L. Sloss Award
for Sedimentary Geology*—Nominations due 20 February
2008 via e-mail to Paul Link, secretary, Sedimentary Geology
Division, linkpaul@isu.edu.
Coal Geology Division: Gilbert H. Cady Award*—Nomina-
tions due 28 February 2008. Send three copies of the nomina-
tion to Glenn B. Stracher, Division of Science and Mathematics,
East Georgia College, 131 College Circle, Swainsboro, GA 30401,
USA, +1-478-289-2073, fax +1-478-289-2080, stracher@ega.edu.

*2008 GSA Division named awards. For more information,
see the January 2008 GSA Today. Funds for GSA Division
awards are administered through the GSA Foundation.
fFor more information, see the January 2008 GSA Today.
**For details, see the October 2007 GSA Today, visit www.
geosociety.org/awards, or call +1-303-357-1028.

MARCH

33rd International Geological Congress Travel Grant
Program’—Applications due 1 March 2008 at www.geosociety.
org/grants/travel.htm, with supplemental material sent to awards@
geosociety.org.

John C. Frye Environmental Geology Award*—Nomina-
tions due 31 March 2008 to Grants, Awards, and Recognition,
GSA, 3300 Penrose Place, P.O. Box 9140, Boulder, CO
80301-9140, USA.

APRIL
Don J. Easterbrook Distinguished Scientist Award**
(Quaternary Geology and Geomorphology Division)—
Nominations due 2 April 2008 to Lisa L. Ely, Dept. of Geo-
logical Sciences, 400 E. University Way, Central Washington
University, Ellensburg, WA 98926, USA, +1-509-963-2821, ely@
cwu.edu.
Farouk El-Baz Award for Desert Research** (Quaternary
Geology and Geomorphology Division)—Nominations due
2 April 2008 to Marith C. Reheis, U.S. Geological Survey, MS
980, Federal Center, P.O. Box 25046, Denver, CO 80225-0046,
USA, +1-303-277-1843, mreheis@usgs.gov.
National Awards**: William T. Pecora Award, National Medal
of Science, Vannevar Bush Award, and Alan T. Waterman
Award—Nominations due 30 April 2008 to Grants, Awards,
and Recognition, GSA, 3300 Penrose Place, P.O. Box 9140,
Boulder, CO 80301-9140, USA.
Stephen E. Dwornik Student Research Paper Award’—For
papers presented at the 10-14 March 2008 39th Lunar and Plan-
etary Science Conference; see www.Ipi.usra.edu/meetings.

FREE K-12 LESSON PLANS

Need a lesson plan or resource for that earth science class?
GSA has loads of free teacher resources. Go to www.geosociety.org/educate/ to view and
download quality lesson plans, developed and classroom-tested by your fellow teachers.

Have a lesson plan you want to share?

Go to www.geosociety.org/educate/, complete our lesson plan
template (Microsoft Word format), then send it via e-mail to Chris
McLelland, GSA’s earth science educator, at educator@geosociety.org.
GSA will extend the reach of your work by including it in the Digital
Library for Earth System Education (DLESE; www.dlese.org).

THE GEOLOGICAL SOCIETY
OF AMERICA®
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THE GEOLOGICAL SOCIETY

Reviews in Engineering Geology XVIII OF AMERICA®

Geology of Coal Fires: Case Studies from
Around the World edited by Glenn B. Stracher

Geology of Coal Fires: Case Studies from Around the World is The Geological Society of
America’s first publication devoted to “coal-fires science,” an exciting and interdisciplinary
area of research gaining international attention in recent years. Coal fires are preserved
globally in the rock record as burnt and volume-reduced coal seams and by pyrometamorphic
rocks, explosion breccias, clinker, gas-vent-mineral assemblages, fire-induced faulting,
ground fissures, slump blocks, and sinkholes. Coal fires are responsible for coronary and
respiratory diseases and fatalities in humans, as well as arsenic and fluorine poisoning. The
heat energy, toxic fumes, and solid by-products of combustion destroy floral and faunal
habitats, while polluting the air, water, and soil. This volume includes chapters devoted to
spontaneous combustion and greenhouse gases, gas-vent mineralogy and petrology, paralavas
and combustion metamorphic rocks, geochronology and landforms, magnetic signatures and
geophysical modeling, remote-sensing detection and fire-depth estimation of concealed fires,
as well as coal fires and public policy.

REGO018, 278 p. plus index, ISBN 9780813741185

Reviews in Engineering Geology XVIIl

$80.00, member price $56.00

www.geosociety.org/bookstore

The Geological Society of America

3300 Penrose Place, P.O. Box 9140

Boulder, CO 80301-9140, USA
+1-303-357-1000, option 3 or +1-888-443-4472

THE GEOLOGICAL SOCIETY
OF AMERICA®

Seeking
Earth Science Fair Judges

HELP GSA REWARD
YOUNG SCIENTISTS
VOLUNTEER TO BE A JUDGE

GSA provides three special awards for earth
science project excellence at the Intel International
Science and Engineering Fair. We are seeking judges
for this prestigious event, to be held in Atlanta, Georgia,
USA, on 13-16 May 2008. If you are interested in this
fascinating and rewarding volunteer activity, please
contact Chris McLelland at educator@geosociety.org or
+1-303-357-1082.

The Geological Society of America
and the U.S. Geological Survey present

GEQL
—

BUILDING BRIDGES ACROSS
THE GEOLOGICAL AND HEALTH SCIENCES

GEOHEALTH |:

BUILDING BRIDGES ACROSS
THE GEOLOGICAL
AND HEALTH SCIENCES

4-6 March 2008
U.S. Geological Survey Headquarters
Reston, Virginia, USA

Go to www.geosociety.org/meetings/08geohealthl/ for details.

aUSGS

science for a changing world

THE GEOLOGICAL SOCIETY
OF AMERICA®
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Section Meeting & Mentor
Program Calendar

PO OOOOOCOCOOEOEOOEOEOEOOOEOEOEOOOCEOCOOOEOOEOEOEOSNOSONOEOEONEOSNOSEOGTOS OO O
CORDILLERAN AND ROCKY MOUNTAIN
JOINT MEETING 19-21 March
University of Nevada, Las Vegas, Nevada
www.geosociety.org/sectdiv/cord/08mtg/
General meeting co-chairs: Rod Metcalf, +1-702-895-4442,
rod.metcalf@unlv.edu;
Larry Middleton, +1-928-523-2429,
larry.middleton@nau.edu.
Shlemon Mentor Program Luncheons:
Thurs.—Fri., 20-21 March, 11:30 a.m.-1:00 p.m.
Mann Mentors in Applied Hydrogeology Program:

Thurs., 20 March, 5-6:30 p.m.
POOOOOOCOOEOEOOCEOCEOEOOOCEOEOEOOOCEOCOOEOGOEOOCEOEONOSNOGOEOEONONOSNOSEO®TOS OO OVONNS
NORTHEASTERN 27-29 March

Hyatt Regency Buffalo, Buffalo, New York
www.geosociety.org/sectdiv/northe/08mtg/
Meeting chair: Gary Solar, +1-716-472-7015,
solargs@buffalostate.edu.

Shlemon Mentor Program Luncheons:
Thurs.—Fri., 27-28 March, 11:30 a.m.-1:00 p.m.
Mann Mentors in Applied Hydrogeology Program:

Thurs., 27 March, 5-6:30 p.m.
POOOOOOCOOEOEOOCEOCEOEOOOCEOEOEOOOCEOCOOEOGOEOOCEOEONOSNOGOEOEONONOSNOSEO®TOS OO OVONNS
SOUTH-CENTRAL 30 March-1 April

Hot Springs Convention Center, Hot Springs, Arkansas
www.geosociety.org/sectdiv/southc/08mtg/

Local Committee chairs: Jeff Connelly, +1-501-569-3543,
jbconnelly@ualr.edu; Scott Aushrooks, +1-501-683-0119,
scott.aushrooks@arkansas.gov.

Shlemon Mentor Program Luncheons:

Mon.-Tues., 31 March-1 April, 11:30 a.m.—1:00 p.m.

Mann Mentors in Applied Hydrogeology Program:

Mon., 31 March, 5-6:30 p.m.
POOOOOOCOOEOEOOCEOCEOEOOOCEOEOEOOOCEOCOOEOGOEOOCEOEONOSNOGOEOEONONOSNOSEO®TOS OO OVONNS
SOUTHEASTERN 10-11 April
Hilton Charlotte University Place, Charlotte, North Carolina
www.geosociety.org/sectdiv/southe/08mtg/

Local Committee chair: Andy R. Bobyarchick, +1-704-687-5998,
arbobyar@uncc.edu.

Shlemon Mentor Program Luncheons:

Thurs.—Fri., 1011 April, 11:30 a.m.—1:00 p.m.

Mann Mentors in Applied Hydrogeology Program:

Thurs., 10 April, 5-6:30 p.m.
POOOOOOCOOEOEOOCEOCEOEOOOCEOEOEOOOCEOCOOEOGOEOOCEOEONOSNOGOEOEONONOSNOSEO®TOS OO OVONNS
NORTH-CENTRAL 24-25 April
Casino Aztar, Evansville, Indiana
www.geosociety.org/sectdiv/northc/08mtg/

Local committee chair: Paul K. Doss, +1-812-465-7132,
pdoss@usi.edu.

Shlemon Mentor Program Luncheons:

Thurs.—Fri., 24-25 April, 11:30 a.m.—1:00 p.m.

Mann Mentors in Applied Hydrogeology Program:

Thurs., 24 April, 5-6:30 p.m.

Mentor programs are sponsored by the GSA Foundation.

THE GEOLOGICAL SOCIETY
OF AMERICA®

" :
es?élélﬁe EarthScope 2008 Speaker Series

EarthScope is a nationwide
program to explore the structure
and evolution of the North
American continent and
understand the physical processes
that cause earthquakes and
volcanic eruptions. The 2008
EarthScope Speaker Series
presents scientific results of
EarthScope research to faculty
and students at colleges and
universities. Travel and lodging
for EarthScope speakers is
provided by funds from the
National Science Foundation.

To apply for an EarthScope
speaker go to www.earthscope.
org/speakers. Applications for
speakers in Spring 2008 will be
considered as speaker schedules
permit. Deadline to request
speakers for Fall 2008 is April 1,
2008, although later applications
can be considered.

Questions or further information:
Robert J. Lillie, EarthScope
Education and Outreach Manager.
(541) 737-1242; lillier@geo.
oregonstate.edu.

2008 EARTHSCOPE SPEAKERS

Judith Chester, Texas A&M
University, “Structural-
petrologic characterization of the
San Andreas Fault Zone from the
SAFOD deep drill hole”

Matthew Fouch, Arizona State
University, “EarthScope explores
the depths of western North
America”

Tim Melbourne, Central
Washington University,
“EarthScope imaging of
Cascadia megathrust slow-slip
events”

Suzan van der Lee,
Northwestern University,
“Cenozoic history of the
western United States: A
data integration strategy for
EarthScope”

George Zandt, University

of Arizona, “Insights on
lithospheric foundering from
the Sierra Nevada EarthScope
Project (SNEP)”
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THE GEOLOGICAL SOCIETY
OF AMERICA®

IGC Travel Grant Program

33rd International Geological Congress
Oslo, Norway = 6-14 August 2008

Application deadline: 1 March 2008
The Geological Society of America is accepting appli-
cations for the 33rd International Geological Congress
(IGC) Travel Grant Program. Travel grants will consist of

economy airfare to Norway.

To be eligible, an applicant must be a resident or
citizen of the United States, must have a birth date after 31
August 1968, and must have proof of abstract submission

to the meeting.

Applications are on the Web at www.geosociety.
org/grants/travel.htm. In addition to the online form and
proof of abstract submission, all applicants must provide
two letters of reference from current or recent supervi-
sors. All supplemental information must be sent as e-mail
attachments directly to awards@geosociety.org. Online
applications and supplemental material must be received
electronically no later than 1 March 2008. Applicants
will be notified of results by June 2008. IGC Travel Grant
funds are managed by the GSA Foundation.
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2007 OEST AWARD RECIPIENTS NAMED

GSA Congratulates These Outstanding Earth Science Teachers

OEST (outstanding earth science teacher) awards, recog-
nized by the National Association of Geoscience Teachers
(NAGT), are given to outstanding pre-college teachers who
have made exceptional contributions to the stimulation of
interest in the earth sciences. Each NAGT section selects a
section winner, and sections may also have state winners.
For more information on this award and the NAGT, go to

The OEST award is administered by The Geological Society
of America; section awardees receive US$500 travel money to
attend a GSA meeting, and awardees can also apply for up to
US$500 for classroom supplies. These outstanding teachers
also receive a certificate and a complimentary membership
to GSA (three years for section recipients and one year for
state recipients).

www.nagt.org/nagt/programs/oest.html.

2007 OEST SECTION

AWARDEES
(No awardees were selected for
the North-Central, Texas, and
Midcontinent Sections.)

CENTRAL SECTION
Paul Varsho
Menomonie Middle School
Menomonie, Wisc.

EASTERN SECTION
Debra Faulkner
Halifax County High School
South Boston, Va.

FARWEST SECTION
Diane Kelsey
Schurr High School
Montebello, Calif.

NEW ENGLAND SECTION
David Eatough
Revere High School
Revere, Mass.

PACIFIC NORTHWEST
SECTION
Clay Good
Juneau-Douglas High School
Juneau, Alaska

SOUTHEAST SECTION
Patricia Royle
Camden Junior High School
Camden, Tenn.

SOUTHWEST SECTION
Carol Ticho
Arcadia High School
Scottsdale, Ariz.

12

2007 OEST STATE AND
PROVINCE AWARDEES

ALABAMA
Natalie Lane
Mountain Gap Middle School
Huntsville, Ala.

ALASKA
Clay Good
Juneau-Douglas High School
Juneau, Alaska

BRITISH COLUMBIA
Chris Loewen
W.J. Mouat Secondary
Abbotsford, British Columbia

DELAWARE
Michael Smith
Wilmington Friends School
Wilmington, Del.

FLORIDA
Tonya Camaratta
Buchholz High School
Gainesville, Fla.

GEORGIA
William Witherspoon
Fernbank Science Center

Atlanta, Ga.

IDAHO
Mike Emory
Woodland Middle School
Coeur d’Alene, Idaho

IOWA
Amanda Rae Schiller
Van Buren Middle School
Keosauqua, lowa

LOUISIANA
Michelle Brand-Buchanan
Alexandria Middle Magnet
School
Alexandria, La.

MARYLAND
Linda Murphy
Sykesville Middle School
Sykesville, Md.

MISSISSIPPI
Patti Brooks
D’Iberville Middle School
D’lberville, Miss.

NEW YORK
David Robison
Wilson High School
Wilson, N.Y.

NORTH CAROLINA
Sam Fuerst
Northern High School
Durham, N.C.

OHIO
Chantelle M. Rose
Graham High School

Paris, Ohio

PENNSYLVANIA
Tiffany Hays
The Baldwin School
Bryn Mawr, Penn.

PUERTO RICO

Julio Delesus

Radians School
Cayey, P.R.

SOUTH CAROLINA
Ina Eaton
Sangaree Middle School
Ladson, S.C.

TENNESSEE
Patricia Royle
Camden Junior High School
Camden, Tenn.
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VIRGINIA
Debra Faulkner
Halifax County High School
South Boston, Va.

WASHINGTON
Sheila Guard
Canyon Park Junior High
Bothell, Wash.

WEST VIRGINIA
Stefan Smolski
Oak Glenn High School
New Cumberland, W.Va.

WISCONSIN
Paul Varsho
Menomonie Middle School
Menomonie, Wisc.

Honorable Mention
Certificates

MICHIGAN
Sue Merrill
Hartland High School
Howell, Mich.

MINNESOTA
Cheryl Sill
Coon Rapids Middle School
Coon Rapids, Minn.
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Field Forum Scheduled ... ...

Late Archean Crust: Magmatism and Tectonics
of the Abitibi Subprovince, Canadian Shield

19-25 July 2008

Abitibi granite-greenstone belt and Kapuskasing structural zone
Ontario and Québec, Canada

Conveners:

Keith Benn, University of Ottawa, 550 Cumberland St.,
Ottawa, Ontario KIN 6N5, kbenn@uottawa.ca

Phillips C. Thurston, Laurentian University, Sudbury, Ontario
P3E 2C6

Field Excursion Leaders:

Keith Benn, University of Ottawa, 550 Cumberland St.,
Ottawa, Ontario KIN 6N5, kbenn@uottawa.ca; R. Daigneault,
Université du Québec a Chicoutimi, 555 boulevard de
I’'Université, Chicoutimi, Québec G7H 2B1; H. Gibson,
Laurentian University, Sudbury, Ontario P3E 2C6; J.A. Percival,
Geological Survey of Canada, 600 Booth St., Ottawa, Ontario
K1A OES8; Phillips C. Thurston, Laurentian University, Sudbury,
Ontario P3E 2C6

You are invited to express your interest to participate in a
Field Forum that will offer a unique opportunity to study the
origins and evolution of one of Earth’s major Late Archean ter-
ranes. The Field Forum will include visits to exposures of Late
Archean lower, middle, and upper crust, ranging from granulite
grade to subgreenschist grade. The meeting will also include
Visits to two major greenstone-hosted mining camps.

Discussions will benefit from the abundant geological, geo-
physical, geochemical, and geochronological data sets that have

been, and continue to be, assembled during the two decades
since the Abitibi-Grenville lithoprobe transect.

The ~1.6 x 10° km? Abitibi granite-greenstone belt is part
of the southern Superior Province, a region of the North
American craton that was formed during one of Earth’s major
periods of crustal growth. The principal subjects of this pro-
posed Field Forum are the formative processes and crustal
architecture of the Late Archean Abitibi granite-greenstone
belt, including its middle and lower crust, as exposed in the
Kapuskasing structural zone and within antiformal hinge
zones within the greenstone belt. The Field Forum will also
provide the geological and tectonic contexts of major pre-
cious and base metals deposits.

The five-day forum will take us to key outcrops of different
crustal levels and allow us to debate the following issues at the
exposures and during the evenings:

= Lower crust: granulite-grade metamorphism and migma-
tites. Was there more than one granulite event? What tec-
tonic processes were responsible for the metamorphism,
and when did the lower crust form?

= Mid-crust: tonalite-trondhjemite-granodiorite (TTG) gneiss
and plutons. Evidence for multiple events of TTG magma-
tism and structural reworking.

= \Dlcanology, stratigraphy, and structure of the upper
crustal greenstones and of the major gold and base metals

mining camps hosted by the greenstones.
continued on p. 14
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Travel & Learn with GeoVentures

Join GSA for exciting geoscience travel WORLDWIDE!
Our 2008 trips are posted at www.geoventures.org.

THE GEOLOGICAL SOCIETY
OF AMERICA®

Because the best geologists have seen the most rocks!
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Field Forum Scheduled continued from p. 13

e Geodynamic origins and magmatic evolution of the Late
Archean crust. In what geodynamic environment did the
crust form? What are the implications of plume-related and
subduction-related magmatism in the same belt?

= Production and reworking of TTGs. What do the distinct
TTG events tell us about formation of the crust?

= Late Archean orogeny and structural evolution at all crustal
levels. How did the 40-km-thick crust form? Is the Abitibi
a collage of imbricated tectonic terranes, or does it repre-
sent a single, large tectonic terrane? What are the implica-
tions for Late Archean crustal accretion arising from each
of those two models?

Lectures by the field trip leaders will set the scene for
the Field Forum and for each day’s field excursion. Invited
speakers will present and lead discussions on important top-
ics of Archean geodynamics and tectonics in the evenings
as well.

Expression of Interest

You can inform the organizing committee of your inter-
est by sending an e-mail to Keith Benn, kbenn@uottawa.ca.
Please indicate your area of specialization and affiliation, and
let us know if you are a graduate student. When respond-
ing, please indicate your level of interest (i.e., definitely wish
to participate, likely participant, possible participant). The
forum is limited to 50 participants, and the deadline to indi-
cate interest is 5 March 2008. Registration and fees are
still to be determined.

Preliminary Program

19 July Arrival in Sudbury, Ontario. Evening
seminar: Overview of the Abitibi
Subprovince. Ice breaker.

20 July Tonalite and granodiorite magmatism
and reworking in the middle crust,
Kenogamissi complex.

21 July Lower crust granulites and migmatites
in the Kapuskasing structural zone.

22 July Stratigraphy and structure of the Timmins
gold mining camp.

23 July Porcupine-Destor fault zone, its structure
and tectonic significance.

24 July Volcanology of the Rouyn-Noranda
mining camp.

25 July Participants can fly out from Rouyn-

Noranda or travel back to Sudbury.
This Field Forum will immediately follow the
Goldschmidt Conference in Vancouver on 13-18 July 2008.

Important Deadlines
5 March 2008

Indication of interest to be received.
Invitations to participants will be sent
with a request to complete the official
registration form.

22 May 2008 Deadline for payment of registration fee.

Cosponsored by The Geological Society of America and Goldcorp Inc.

Special Paper 434

THE GEOLOGICAL SOCIETY
OF AMERICA®

Exhumation Associated with Continental
Strike-Slip Fault Systems
edlted by Allson B. T|II Sarah M. Roeske, James C. Sample, and David A. Foster

Regional exhumation associated with strike-slip fault motion was first observed by Raymond
A. Price (1979), who linked Eocene crustal stretching in the southern Canadian Rockies

with strike-slip displacement on the Tintina fault system. Since that observation, examples

of exhumation in continental strike-slip fault systems have been recognized in both
transtensional and transpressional tectonic settings. Standard theory of strike-slip faulting
does not provide obvious mechanisms for the exhumation process. The papers in this volume
examine exhumation processes along major modern and ancient strike-slip fault systems

at a wide range of scales in both depth and width using a broad spectrum of geological

and geophysical methods. Results from these studies of transtensional and transpressional
tectonic settings in western North America, South America, Asia, and New Zealand show that
exhumation processes are diverse and contribute significantly to understanding the interaction
of continental strike-slip faults with mid- to lower-crustal structures.

Exhumatlon Assoc:|ated with
w Continental Strike-Slip Fault Systems

SPE434, 264 p. plus index, ISBN 9780813724348
$80.00, member price $56.00

edited by Alison B. Till, Sarah M. Roeske,
James C. Sample, and David A. Foster
The Geological Society of America

3300 Penrose Place, P.O. Box 9140
Boulder, CO 80301-9140, USA
+1-303-357-1000, option 3 or +1-888-443-4472

www.geosociety.org/bookstore
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CLEARANCE!?

INTERNATIONAL BOOK SERIES 1-9

Phase Relations, High-Pressure

Terranes, P-T-Ometry, and Plate
Pushing: A Tribute to W.G. Ernst
edited by J.G. Liou and Mark Cloos

A two-day symposium fitled “Phase relations,
high-pressure terranes, P-Tomelry, and plate push-
ing” was held at the 2003 Geological Society of
America Annual Meeting as a tribute o W.G. Ernst.
The theme of the sessions reflected his diverse
research interests. Up-to-date scientific contributions
that resulted from the symposium were published in
2004-2005 issues of International Geology Review
and are collected in this International Book Series
volume. The volume’s 36 research papers center on
the petrologic and tectonic evolution of convergent
plate margins, specifically blueschists, eclogites,
and other subduction-zone high-P and ultrahigh-P
metamorphic rocks. The book leads off with several
general process-oriented papers. It then presents
groups of papers combined geographically:
Himalayas, Kazakhstan, western China, eastern
China, Taiwan, South Korea, Japan, western North
America, and the Dominican Republic. In many
ways, papers in the volume mirror Ernst's scientific
contributions that integrate mineralogy, petrology,
geochemistry, regional geology, and plate tecton-
ics. They record the ways our science has moved
forward as an outgrowth of the ideas and inspira-
tion of Gary Ernst.

IBS009, 672 p., ISBN 0-9665869-99
$60.00, member price $42.00

Serpentine and Serpentinites:
Mineralogy, Petrology,
Geochemistry, Ecology, Geophysics,
and Tectonics: A Tribute to Robert
G. Coleman

edited by W.G. Ernst, 2005

A symposium dealing with the platetectonic origin,
geochemical evolution, and environmental impact
of serpentinites was held 6-7 December 2003 af
Stanford University, in honor of Professor Emeritus
Robert G. Coleman. The technical sessions o some
extent reflected his broadly diversified research
thrusts. The up-to-date scienfific contributions that
resulted from the symposium were published in
issues of International Geology Review and are col-
lected in this International Book Series volume. The
volume represents a unique collection of research
subjects spanning an unusually broad specirum

of disciplines that overlap chiefly in their focus

on hydrated mantle material. The book is divided
into fopical areas, mirroring some of Coleman’s
scientific contributions in mineralogy; petrology,
regional geology, and plate fectonics; geochem-
istry; geophysics; and environmental geobotany.

In aggregate, it constitutes a scholarly attempt

of the scientific community to recognize some

of Coleman’s lifetime of extraordinary scientific
achievements—especially those concerning a fuller
understanding of serpentine and serpentinites.

IBS008, 606 p., ISBN 0-9665869-8-0
$40.00, member price $28.00

Pbibiy =5 R {: 5 Vel

www.geosociety.org/bookstore | +1-303-357-1000, option 3, or +1-888-443-4472 EOF AMERICA”

Prices as marked

The George A. Thompson Volume:
The Lithosphere of Western North
America and lts Geophysical
Characterization

edited by Simon L. Klemperer and W.G. Ernst,
2003

IBSOO7, 544 p., ISBN 0-9665869-6-4
$30.00, member price $21.00

Frontiers in Geochemistry:
Konrad Krauskopf Volume 1
(Global Inorganic Geochemistry)
and Volume 2 (Organic, Solution,
and Ore Deposit Geochemistry)
edited by W.G. Ernst, 2002

Volume 1: IBSO03, 324 p., ISBN 09665869-4-8
$30.00, member price $21.00

Volume 2: IBS006, 265 p., ISBN 09665869-5-6
$30.00, member price $21.00

Ultra-High Pressure Metamorphism
and Geodynamics in Collision-Type
Orogenic Belts

co-edited by W.G. Ernst and J.G. Liou, 2000
IBS004, 293 p., ISBN 0-9665869-3-X

$25.00, member price $17.50

Tectonic Studies of Asia and

the Pacific Rim: A Tribute to
Benjamin M. Page (1911-1997)
co-edited by W.G. Ernst and R.G. Coleman,
2000

IBSOO3, 328 p., ISBN 0-9665869-2-1
$25.00, member price $17.50

Planetary Petrology and
Geochemistry
The Lawrence A. Taylor 60th Birthday Volume

co-edited by G.A. Snyder, C.R. Nedl,
and W.G. Ernst, 1999

IBS002, 277 p., ISBN 0-:9665869-1-3
$25.00, member price $17.50

Integrated Earth and Environmental
Evolution of the Southwestern U.S.
co-edited by W.G. Ernst and C.A. Nelson, 1998

IBSOO1, 502 p., ISBN 0-2665869-0-5
$25.00, member price $17.50

The Geological Society of America
3300 Penrose Place, P.O. Box 9140
Boulder, CO 80301-2140, USA

THE GEOLOGICAL SOCIETY



GSA Committees: Progress through Service

Volunteers are the key to GSA’s suc-
cess. Authors of papers in GSA jour-
nals and special publications, editors,
manuscript reviewers, field-trip lead-
ers, and session chairs are fairly visible
as they make their contributions. The
Society is bolstered further by a cadre of less-visible volun-
teers who serve as committee members, councilors, officers,
and representatives of GSA. The Nominations Committee helps
find these volunteers.

The Search for Candidates

The Nominations Committee includes five GSA members-at-
large and three councilors-at-large. The charge to the Nomina-
tions Committee is to present candidates to GSA Council for
the positions of officers and councilors and for vacancies on
standing committees, ad hoc committees, as Society represen-
tatives to other permanent groups, and all other appointments
on which Council, the president, or the vice president request
advice. Council makes the final decisions. Councilors are key
volunteers in part because, as the board of directors for the
Society, they are asked to serve on several committees and to
take on additional tasks throughout their terms.

The Nominations Committee develops a slate of candidates
and alternates for the following standing committees:
Academic & Applied Geoscience Relations
Annual Program
Arthur L. Day Medal Award
Congressional Science Fellow
Doris M. Curtis Memorial Fund for Women in Science
Education
External Affairs
Finance
Geology and Public Policy
GSA Public Service Award
Honorary Fellows
Joint Technical Program
Membership
Minorities & Women in the Geosciences
Nominations
Penrose Conferences and Field Forums
Penrose Medal
Professional Development
Publications
Research Grants
Treatise on Invertebrate Paleontology Advisory
Young Scientist Award (Donath Medal).

o ko o kX X b X X b X b X % b X % %

The GSA NOMINAtioNS ceouranaisodiect e Nomnations
Committee

GSA representatives to various other
organizations, such as the American
Association for the Advancement
of Science, and the North American
Commission on Stratigraphic Nomenclature.

The Nominations Committee seeks diversity in its recommen-
dations to Council. This includes diversity in terms of disciplin-
ary coverage, geographic location (particularly throughout the
Americas), gender, ethnicity, experience, employment sector,
and other factors that help GSA serve and expand its member-
ship. It is important that the Nominations Committee itself has
a fair amount of such diversity and has extensive knowledge of
who’s who in the geosciences, so that GSA infuses its leader-
ship and committees with vibrancy, enthusiasm, and a breadth
of perspectives.

Vital GSA Headquarters Support

Much hard work in support of the committee is done by
GSA staff. They gather together biographical data on nominees,
including records of past service to GSA and other organizations,
and pass this information on to the committee a couple of
weeks before it meets. Most committee members spend a day
or more reviewing the nominations. The committee generally
meets face-to-face for two days, typically in late summer at
GSA headquarters in Boulder, Colorado (with GSA covering
travel costs). Committee members come ready to evaluate can-
didates who have volunteered or who have been nominated
for specific positions or committee service. The process gener-
ally involves frank discussions about past contributions that
individuals have made to the profession, voting to provision-
ally rank nominees, and a final vote to forward the ranked slate
of candidates to Council.

Vital GSA Membership Input

The Nominations Committee needs your help to find the best
candidates to present to Council. Please consider volunteering
for membership on one of GSA’s committees or nominate a col-
league as a councilor, officer, or committee member. GSA makes
the volunteering and nomination process easy; see https://rock.
geosociety.org/aboutus/committees/ for details.

Jon Price, Chair, Nominations Committee
University of Nevada—Reno and State Geologist and Director,

Nevada Bureau of Mines
F THE GEOLOGICAL SOCIETY
‘ OF AMERICA®

to work diligently for GSA for several years.

information.

How GSA Chooses its President and Vice President

GSA’s president and vice president are traditionally selected from past councilors. Any given councilor has a one-in-three chance of being selected
as vice president (and, traditionally, president the following year). Therefore, councilors and vice president should have certain leadership qualities
and characteristics, possess good people and management skills, have a vision for GSA and the science of geology, be viewed by GSA members as
distinguished and as someone who can speak for them, be a good communicator and more of an extrovert than introvert, and have sufficient vitality

Councilors are elected by the GSA membership. The Nominations Committee suggests a slate of candidates, from which the Council chooses two
to stand for election for each position. GSA elections will be taking place between 13 March and 13 April; see page 21 of this issue for candidate
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New Members: GSA Welcomes You!
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The following people were elected into membership by GSA Council at its October 2007 meeting.

Professional Members
Richard N. Abbott

Raafat R. Abd El Razek
Martin Acaster

Jay A. Ach

Barbara Adams

James Edwin Adams
Jonathan M. Adrain
Roberto Aguilera

Maziar Ahvari

Kenneth N. Alepidis
Nicholas Eric Allmendinger
Khalid Al-Hussain Al-Malki
Renato Paes Almeida
Abdulaziz M. Al-Shaibani
Masdoug Mohammad Al-Taj
Jason Anderson

Kathryn M. Anderson
Mark William Anderson
David Arctur

Eriberto Mendoza Arevalo
Makoto Arima

Robert A. Arko

Alberto Armigliato

Craig Arola

Richard C. Aster

Mark Edward Augustyniak
Carl F. Austin

Yasuo Awata

Art Ballard

Tom Bantel

Laurel M. Bauer
Katherine Baylor
Douglas G. Beak
Thorsten W. Becker
Nathan Bedford

Ron Bek

Curtis M. Belden
William E. Bell

Matthew B. Bendernagel
George H. Bennett

Luis E. Bermudez
Nathan Berner

Danielle E. Best

Debra Betters

Barbara E. Beynon

Fred E. Bickford

Alan Bickham

Fred H. Biebesheimer
Richard Bindler

Lisa Bingham

Andrew Blake

Lawrence A. Bolling
Janelle Bonn

Javier Bono

Marc L. Borgan

John Borrego

Tanja Bosak

Charles Botdorf
Amber Boudreau
Roderick Bovee
Thomas D. Bowman
Raymond S. Bradley
Michael P. Brady
James Brainard
Danita Brandt

Louis D. Britsch Il
Val Forest Britton
Michael Brocker
Joseph Brodowski
Mike Brogan
Genevieve Brown
Melinda Brugman
Julia G. Bryce
Christine Bucklin
Govert J. Buijs
Laszl6 Bujtor
Charles Bunker
Cara Burres-Jones
James H. Butler Jr.
Mozella R. Callier
Wendy Calvin
Jacqueline Caplan-Auerbach
Deborah lJircik Carr
Terry Carter

Joseph J. Castille
Jessica Castleton
Alta S. Cate

Charles Benjamin Chapman
Jack Miller Childress
Amit Chourasia
Courtney C. Clamons
Welden E. Clark
Charles G. Clifton
Mark Anthony Cobos
Steven L. Colbert
Herbert W. Colby
David R. Cole

Alan Stephen Collins
Scott G. Comegys
Bryan N. Cooney
George Copenhaver
James D. Coppernoll
Fabrice Cordey
Donald Cornell
Allen J. Costa

John Cowan

Bryan T. Cronin
Bryan Crowell

Kit Custis

Cynthia Keefe Dacre
John Dadoly
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Maria Carolina Da Fonte
Dennis J. Dalton
Wesley R. Danskin
Elton L. Dantas

M. Kathleen Davis
Collin Day

Ruarri J. Day-Stirrat
Daniel De Avies
Joseph DeGrazia
Barbara Delgado-Millea
Luke Del Greco

Amy E. DeMasi
Eduardo F. de Mulder
Miles E. Denham
Jeffrey M. Dickson
John Dietrich

Nancy M. Doelger
Liangjie Dong
Laurence J. Donnelly
Richard H. Dorman
Steve A. Drury
Joseph E. Dubuisson
Owen W. Duckworth
Al Duncan

Douglas Duncan
Hamilton Duncan
Annika Dziggel
James S. Eblen

Carl L. Ege

Annaliese Eipert
David John Eisenstein
Gene Ellis

Robert W. Embley
Kenneth R. Engh
Christine Evans

Peter L. Evans

Robert R. Evans
James M. Evensen Jr.
Spencer James Fairfax
Craig D. Fanisher
James Fatherree

Ken T. Feldman
Christopher D. Fell
Zhaodong Feng

Lori K. Fenton

John F. Ferguson
Robert A. Ferry
Denis Fitzpatrick
Jack Flannery

Craig R. Fletcher
Timothy Andrew Fletcher
Erik Foley

Luis F. Fonseca
Antoinette Freeman
Pam French

James J. Frugoni

Markus Fuchs
Wayne R. Fuller
Blake W. Fulton
Amy Y. Gagne
Thurman Geddie
Evan Genaud
Richard Ghail

David M. Gibbs
Michael A. Giles
Jonathan W. Godt
Roberto V. Gonales
Gabriel Gonzalez
James L. Gooding
James Goyich
Robert F. Grabb
Alexander J. Greene
Pierre Grossmann
David E. Grow

Tim Grundl

Mike Hagen

Daniel L. Hambrick
Ken Harris

Keith Paul Harrison
Tony Hartshorn
Nancy Hasenmueller
Christine E. Hatch
Shelley E. Haydel
Douglas J. Hearn
Richard J. Hebda
Theresa Heirshberg
Ron Lloyd Helm
David B. Henderson
Keith J. Henderson
Curtis E. Hendrick
Kevin R. Henke
Roger John Henning
Jenny M. Henson
Andrew Hernandez
Elaine A. Higgins
Robert Hindle
Anders B. Hogrelius
Gail M. Holloway

Frederick S. Hopkins 111

J. Scott Horn

Rex Hovey

Bill Howard
Zhiyong Huang
Nancy J. Hunt

Al Hunter

Anna Hurt

Mahbub Hussain
Windy L. Jaeger
Rashmi Jain
Douglas E. Jakim
Valdecir d. Janasi
Jeffrey Jon Janda
Marlon M. Jean
Orlando O. Joaquim
Jeffrey Roy Johnson
Robert Johnston
Danielle Joneja
Robert Earl Jones Jr.
Charles G. Joyce
James Joyce

Henry G. Justus
Philip Kaijankoski
Mustapha Kane
Oded Katz

Jason W. Kean
Doug Kelly
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E. Burton Kemp Il
Eugene Kenway

Irvin N. Kety

Greg Kimball

William C. Kimbrell
Helen Louise King
Michael King

Julie D. Kirshtein
John C. Kleinschmidt
Thomas J. Knoch
Allison Parker Knowles
Oleg A. Kolev

Oliver Korup
Gennadiy A. Kozhushko
Daniel Krouse
Michael A. Lane
David H. Langenfeld
Brett LaPeare

Pete LaPlaca

Owen Lawlor
Richard A. Laws
Tamara Shapiro Ledley
Meng-Yang Lee

Toby Leeson

Gregory J. Lehenbauer
Wyatt Leighton

R.R. Leon

Adam Lewis
Christopher J. Lewis
Horn-Ru Liao

Qing Lin

David E. Lincoln

W.J. Llewellyn

Karen J. Lloyd

James P. Loetterle
Robert L. Logan
Melinda Lohmann
Timothy A. Long
Steven A. Loose
George E.W. Love
Gordon Davidson Love
Heather Lowers

Clair Lueke

Joseph E. Luetje
William E. Lum Il
Paul Manganelli
Robert R. Maschue
Amir K. Matin

Hiromi Matsuoka
Steve May

Bill McCloskey
Thomas F. McCloskey
Michaela L. McCoog
Susanne Mathilde McDowvell
Trent McDowell
Andrew T. McEllen
Dwain E. McGarry
Stephen G. McMahon
Julie Anne McNeill
Dan McShane
Gregory P. Meeker
Peter J. Mehringer
Shekhar Melkote
Teague Mercer

Keith A. Milam

A. Willis Millard
Jeffrey A. Miller
Ralph E. Milliken
Reed Miner
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Batbayar Minjin
Lynette B. Mokry
Robert D. Money
Melinda Montano
Penny A. Morris
Allan T. Morton
Nissa Morton
Nathan Moxley
Sandeep Mukherjee
Beverly L. Murdock
Jacob Napieralski
David Nelson
Robert L. Nelson
Steven W. Newsom
Kim Ninnemann
Charles E. Nordstrom
Linda L. Noson
Jeffrey Allen Nunn

Frederick W. Obernolte Jr.

John M. O’Brien

Erik Oerter

Sewall Jerome Oertling Il
Vicki Ozaki

Ryan Padgett

John Palmes

Costas Papavassiliou
Carl Andreas Parten
Gregory Brian Pasternack
Amanda Patterson
Orus F. Patterson 1l
Sue Payne

George Percivall
Kathy Peter

Carolyn A. Petrus
David M. Petty
Lauren Petty

Greg D. Pillar

Paulo Pinheiro da Silva
Terri Diane Plake
Michael Ploughe
John C. Potenza
Rachel Price

Cindy Prin
Christopher W. Purcell
Kyle B. Quick

E.D. Quinlan

David H. Rader
Kenneth E. Ragland
Joseph G. Ramm
Robert Raskin

Dalton L. Rasmussen
Reijo E. Ratilainen
Jeff Rayner

Donald M. Reeves
Leslie Reid

Ted D. Rel

Natasha Marie Rigg
Sergio A. Rivera
Francois C. Robida
Jonathan Rohed
Nadine L. Romero
Tedd Alan Ronning
Jane Rood

Nicole H. Rottet
Joshua Rowe

Scott K. Rowland
William A. Rutherford
Robert A. Sadler
Shawky M.A. Salem

Carrie Salinas

Stanley Fairis Samuelson
Trevor Santochi
Andrei M. Sarna-Wojcicki
Kyle R. Sattler

Steven P. Sayko
David Schell

Renee Scherr

Aya Schneider-Mor
Torsten Scholz

Rina Schumer

John Schutt

Craig S. Schwandt
David Schwartzbart
Amit Segev

Paul A. Selden

Deb Self

Jean M. Self-Trail
Gregory M. Sena
Carolyn Sexton
Grant Steven Sha
Kathleen Shelton-Lowe
Robert David Shiels
Paul M. Shipp
Wayne B. Shoemaker
Thomas D. Shuck
Lewis David Simons
Leslie J. Singh
Thomas Sisson
Willard L. Sitz
Priscilla Field Skalac
Gary Alan Slater
Aaron Slowey
Aleksey Smirnov
Jedediah F. Smith
Michael C. Smith
Robert Blake Smith
Scott M. Smith
Theresa Smith
Jonathan W. Snatic
Amy E. Snyder
Henry D. Snyder
Jackson Benjamin Sosebee Jr.
Wade E. Speer
Reginal Wayne Spiller
Stephen M. Stacy
Charlie Stanzione
John M. Steinberg
Heidi Stenner

Nancy J. Stevens
Jonathan Stillman
Barton G. Stone
John D. Sullivan
Catherine Summa
Kenneth C. Summerour
Dongmin Sun
Charles A. Swift
Shinji Takarada

S.B. Tanner

Steven R. Tarnoff
Nancy Taylor

John A. Tenison
JoAnn Thissen
Geoffrey S. Thomas
Jason F. Thomason
Samuel P. Thompson
Clifford H. Thurber
Benjamin W. Tobin
E. Steven Toth
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Dennis K. Townsel
Peter Trabant

Ned Troshanov
Bruce Trudgill
Danna B. Truslow
Lori Ann Tuovila
Robert J. Turner
William M. Turnter
Eric Twelker

Nuri Uzunlar

David W. Valentine Jr.
Veerle Vanacker
John A. Vance Il
Sarah Venator

Emily P. Verplanck
Kent Vollmer
Benjamin Wallen
Jiasheng Wang
Nathaniel R. Warner
Ron F. Waszczak
Abigail Lynn Watkins
David Royden Watkins Sr.
Thomas L. Watson
David C. Weindorf
Robert Weiss

Daniel Welsch
Robert Brown West
Rolf E. Westgard
Julian R. Wheat
Jonathan Whitacre
Jesse Neil Wicker
Bruce H. Wiley
Marshall Wilkinson
Lyndell P. Williams
Kerri Wilson
Matthew M. Wilson
Michael J. Wilson
Sheila Wilson

Paul Winrow

Mark Thomas Winter
Michael Paul Wirtz
Richard E. Wise
Ruth E. Wolf
Theodore M. Wolfe
Carrie Wright
Gregory Wrightstone
Bruce W. Yeomans
Charles W. Yurchick
Guochun Zhao
Mei-Fu Zhou

Paul F. Ziemkiewicz
John E. Zimmerman Jr.
Maria T. Zuber

Student Members
Margaret E. Abbott
Laura A. Abdi
Alexander J. Abrahamson
Danael Aceves

Kristyn Adams

Ira Rasheen Adolphues
Abdusalam A. Agail
Steven W. Ahr

Laure Aimoz

Jahad M. Aldawood
Caroline Alden

Peg Alderman
Hendratta N. Ali
Jeanne M. Allen



Daniel Alvarado
Colin Amos

Terra N.D. Anderson
Timothy Anderson
Emanuel Andrews IlI
Gry Andrup-Henriksen
K.C. Archana

Neal Auchter

Lacey A. Avery
Mesut Aygul

Denise K. Bachmann-Krug
Mindy Renee Bader
Don Bagshaw
Sandeep Banerjee
Donald C. Barker
Robin L. Barker
Shaun L. Barker

Jay A. Barr

Craig David Barrie
Sandra L. Bartlett
Christian S. Barwick
Julie L. Baumeister
Greg Beadle

Trish Beals
Florencia Bechis
Tanya M. Beck
Colin Belby

Juli Bell

Mark A. Bell

Helen C. Bender
Edward Bertrand

Andrew Norman Birmingham

Emily E. Bjonnes
David J. Blauvelt
Michael Blevins
Britany A. Block
James Blouin IV
Christopher W. Bobryk
Maxwell Borella
Allison K. Bormet
Aurora Bouchier
Shannon Renee Bourque
Christopher J. Bowles
Alexandrea Bowman
Dannena Bowman
Suzanne M. Braschayko
Jason R. Braunberger
Christopher S. Breed
Christopher R. Brown
Kyle B. Brown

Missti Brown

Robert Andrew Brown
lan Bucholz

Joshua L. Buckels
Trevor R. Buckley
Neda Bundalo
Meghan Burchell
Matthew John Burke
David Burnham
Christine Marie Burrill
Christopher Burt

Ellie Busse

James H. Butler

Peter H. Cable

Sarah B. Cadieux
Pamela Cady

Sean M. Callihan

Paul W. Campbell
Andraos L. Cardenas

Paul P. Carew

Austin E. Carlton

Jesse Carlucci

Colin P. Carney

Shaun Carr

Jeff Carritt

Emily Carruthers
Thomas D. Carruthers
Nicolo G. Casarta
Alice L. Castle

Krystle Carina Catalli
Stacie J. Cearley

Dana A. Chapman

Jon J. Charzynski
Jacqueline Arellano Chavez
Lize Chen

Katrina Cheung
Amanda L. Chriest
Justin A. Clark
Jennifer Cloutier
Brandon Clowers

Eric Coburn

Sharla A. Coetsee
Scott T. Coleman
Hughbert A. Collier
Elizabeth Conover
Diego Contla

Gareth M. Cooley
Jennifer Lynn Coor
Caitlin R. Crane

Brent Cunningham
Lauren C. Cunningham
Catherine Curtis
Akbar R. Cush

Indra Dahal

Rachel Gaia Daly
Femke Davids

Joshua Davies
Summer Lee Day
Jason William Deardorff
Nicholas Deardorff
Bart De Baere

Lisa C. DeGrazia
Doris Dehne

Trent A. DellOro
Robert L. Dennen
Phillip Derryberry
Allana D. DeRuwe
Heather DeWalt
Prakash Dhakal
Benjamin S. Dickinson
Aynur Dikbas
Timothy Dillavou

Erin Nicole DiMaggio
Jason Dinh

John A. Dittmar Il
Alexander Hugh Dixon
Katarina Doctor
Jacqueline Dohaney
M.E. Downey

Jayne A. Drushal
William Patrick Dryer
Judith A. Dukes

Erin Dunbar
Pierre-Orly Dupont
Douglas T. Durant
Nancy Jeanne Eastman
Salguero-Hernandez Eduardo
Patrick Egan
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Nathan T. Eidem

Leslie S. Eliuk

Lynne J. Elkins

Marisa |. Escobar

Donald A. Esker

Oscar Esparza

Rebeca M. Espinosa Cortés

Garrett Gene Euler

Kamal T. Eyitayo

Sylvie M. Fadrhonc

Rebecca-Ellen Farrell

John Folsom Ferguson

Alvaro Fernandez

John D. Fielding

Lee Finley-Blasi

Beth Fischer

Alexandra E. Fleming

Chris Flenthrope

Sam Flewelling

Caitlyn Elizabeth Florentine

Megan Marlene Flory

Bradford Foley

Sean Ricardo Ford

Linda R. Forney

Nathan Fox

Jennifer L. Frail-Gauthier

Zan Frederick

Elizabeth M. Friant

Ronald L. Friend

Erik Frost

Priya M. Ganguli

lan W. Gapp

Daniel Garson

Eunice M. Gates

Devin F. Gaugler

Susan Helen Nicole Gay-Knott

Jeffrey J. Gelnaw

Crystal M. Gerovac

Kathleen Giambeluca

Benjamin A. Gibson

Justin Joseph Gilbert

Steven Giovannoni

Sarah Jane Glas

Andrew Glossner

Jennifer M. Gloyd

Robin R. Godbolt

Karen Elizabeth Godfrey

Kimberly A. Gorecki

Peter R. Graham

Elliot Bruce Grant

Taryn Rosemary Gray

Todd Green

Zachary S. Greenberg

C. Kemille Greene

Andrew Robert Gregory

Lora J. Griffin

Kurt B. Grimm

Andrew Michael Griswold

Aaron L. Gronstal

Tyson Grover

David R. Gunn

Cameron G. Gurney

Rodrigo Gutierrez

Rosalva Perez Gutierrez

Ana Gabriela Gutierrez-Cirlos-
Marana

Annat Haber

Daniel R. Hadley

Brett Hamilton

Kristin Harms
Krystyn Hartman
Hitoshi Hasegawa
Ronald James Hastings
Carrie L. Hatcher
Alex Hattaway
Melanie Haveman
Elicia M. Hay

Leslie Hayden

Eboni K. Haynes
Daniel E. Heaton
Jena E. Hecker

John Higgins
Jeremy James Hinke
Chihiro Hisanabe
Jaana Hitzig

Markus Hoffmann
Rosemary Holdaway
Kayla Danielle Holleman
Mark H. Horwitz
Bryan Hosford
Heather Renee Houlton
Kelly Howe

Amy M. Hubble
JoAnne Y. Huie
Brandy J. Humphries
Musa J. Hussein
William C. Hutto
Stuart Hyde

Holly M. Hynes
Chantel lacoviello
Opral ljeoma
Christopher ltteilag
lipoma N. Iweha
David James

Jed Jenkins

Ajeet K. Johnson
Allison N. Johnson
Brendon Johnson
Leah Johnson
Joseph A. Johnstone
Christopher R. Jones
Francis Jordan
Rachel June
Thomas J. Kantarian
Lara N. Kapelanczyk
Fariba Kargaranbafghi
Tim Kearsey

Joshua A. Keeley
Sarah W. Keenan
Patrick R. Kelly

Paul A. Kenward
Nicholas V. Kessler
Ali Mustafa Khan Niazi
Younjung Kim
Christine King

Emily Anne King
Jared David King
Leigha M. King
William King

James Kirkpatrick
Stephan Kishore
Robert Klinshaw |1
Ting-Wei Ko
Beaudry Kock

Todd J. Kohorst
Jeffrey T. Kolmel
Lindsey L. Koper
Sokheang Korm
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Peter Kouremenos
Andrew Kowalczk
Patricia A. Kreger
Daniel Kroll

Gerald Kruse
Kerensa E. Kruse
Nora Kucharczyk
Simon Kuebler

Alec D. Kurowski
Shawn K. Kushiyama
Katarzyna M. Kuzniak
Florence Njito Kwankam

Dylan Myles Labbe-Lindquist

Leigh A. LaGarry
Chayan Lahiri

Alyne Lalonde
William L. Lambert
Karl A. Lang

Jeff Larocque
Christopher E. Laumer
Travis Laverty

Scott P. Lavy

Joshua David Lawson
Jacob W. Leader
Tami L. Leathers
Baek Soo Lee

Won Young Lee
Rochelle Legaspi
Deborah Leslie
Andrew Leszko
Michael Lichtenwalter
Jessica E. Liggett
Johan Lindell

Ryan Lindsay
Kathleen Lindstrom
Joshua L. Link
Benjamin John Linzmeier
Brendan P. Lutz

Kristi Lynn Lyles
Breanyn T. Maclnnes
JoAnn MacNeil
Patrick MacQuarrie
Elizabeth A. Madsen
Jennifer L. Manion
Philip D. Mann
Gianluca Marino
Jennifer Markham
Meghan Marsters
Maria E. Martin
Tracey J. Mason
Lawrence J. Mastera
Mary Mathis

Ryan J. Mathisrud
Lisa Mayhew

Neo McAdams
Lorraine H. McCauley
David McCleery

Bree K. McClenning
Richard Blaine McCleskey
Ripley McCoy

Daniel Thomas McCuan
Kalin T. McDannell
Ryan McKenzie

Noah McLean
Audrey McNabb

John McTeague
Morgan K. Mendoza
Yasmin Mendoza
James A. Menking
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Marianela Mercado
Carl B. Merkt
Cassaundra Meyers
Carlyle Miller

Colin J. Mills

Catherine Minnehan
Ritayan Mitra

Deborah Molsberry
Steven Adam Mondziel
Patrick Monigle

Adam Hembrow Moody
Walter Harrison Moody
Betsy L. Moon

Lyndsay Moore
Maureen Nancy Moore
Ryan F. Morgan

Shawn C. Morrish

Deborah E. Morrison-lbrahim

Morgan Paul Moschetti
Rebecca G. Moshman
David J. Moy

Zach Mueller
Damayanti Mukherjee
Abigail Langston Myer
Andrew Myer

Jessica Myers

Sarah E. Nagorsen
Nicholas Andrew Nalepa
Aleece Nanfito

Sophie Newbury
Warren Newby

Lien Thuy Nguyen
Ryan Nielsen

Eric Nocerino

Mariela Noguera
Katherine Noll
Anthony Novak

Justin Ohlschlager
Gretchen Oldham
John Ting Ong

Anne Marie Osborn
Megan Christine O’Shea
Jessica Oxford

Aziz Ozyavas

Cynthia K. Page
Aaron David Pan
Melissa Park

Brian Parrish

Cynthia Lynn Paslawski
Jeremy Patrich

Joshua Howard Payne
Andrea Pearce
Roderick Perez
Guillermo Perez-Drago
Scott M. Perl

Elizabeth Ann Pesce
Kimberly S. Peters
Maria E. Peterson
Daniel A. Petrizzo
Ana Petrovic

Andrew Pharoah
Daniel James Phillips
Crystal Pieraldi

Aaron Pinette

Gary Plemons

Sarah Polster
Dominique M. Poncelet
Amy Poplawski

Hatice Poyrazli

Joshua Pritts
Aleksandar Prvanovic
Laurel Morgan Purdum
Gregg William Pyke
Nicole Raineault
Daniel S. Rains

Alexa Ramirez
Angeles V. Ramirez
Cecilia Renee Ramirez
Cristo Ramirez
Stephen C. Ramsey
Sara Victoria Rangel Powell
Jessica Ream

Justin M. Redlinger
Stephanie Reininger
Stacey Reisdorph
Daniella M. Rempe
Lucas R. Rengstorf
Jordan Revielle
Colleen Ricci

Chris Rice

Karin Rice

Irene Langtry Rizza
Wesley Howell Roberson
Jed T. Roberts

Tiffany M. Roberts
Angela K. Robertson
Kenton A. Rod
Jennifer Roell

John D. Roelofs
Heather E. Rogers
Sarah Rohm

Jamie Romeo

Ryan A. Romines
Holly Rotman

Jon Rotzien

Alexavier Rowan
Mike Ruark

Cyd M. Ruidiaz

Jon D. Rumbaugh
Angela G. Russo

Kyle Steven Rybacki
Zhanay Sagintayev
Swapan K. Sahoo
Evan C. Saint-Pierre
Ricarda Sallmann
Eduardo Sanchez
Marilah Sarman
Hisatoshi Sato
Rebecca M. Saunders
Amanda Marie Savrda
Jennifer Schaffer
Taylor F. Schildgen
Melissa E. Schlegel
Nathan C. Scholl
Thomas James Schramm
Andrew Schwendemann
Thomas Scialo
Stephen Secrest
Christopher Alfons Seifert
Nick Semenza
Kassandra L. Sendziak
Jung Hun Seo

Kristin Noel Sheaffer
Thomas A. Shiller 1l
Ryan D. Shilling

Brett Shurtleff

Karri Sicard

Samuel Siebenaler

Amy E. Singer
Emilee M. Skyles
Jacob G. Smith
Megan M. Smith
Robin Yvonne Smith
Alex D. Snider
Jessica Ruth Snider
Shane Snyder
Lindsay M. Sochalski
John Solder
Marlayna Sosna
Ngoc The Sou

Brian Sparks

Adam M. Springer
Kellen W. Springer
Kathryn M. Stack
Mark A. Stanley
Andrew Stanton
Richard J. Staron
Richard N. Steiskal Il
Kevin M. Stephenson
Margaret Stewart
Sunneva A. Stoner
Quinn L. Street
Chris Strickland
Hilary E. Strong
Pamela Lee Sullivan
Linda Sylvester

Scott Szechenyi
Shelley Townes Tedder
Michael Tedeschi
Anita Thapalia

Erik Tharalson

Lori L. Themmes
Kathryn M. Thomas
Jeffrey M. Thompson
Jessica A. Thompson
Sonia M. Tikoo
William Lee Tinker
Beau Tinnin

Maria L. Tomashot
Blake A. Tooth
Jonathan Townley
Thomas Tuan Tran
Jolene Teresa Traut
Luke D. Trusel
Maria Tucholke
Teresa M. Tucker
Brian S. Tuholski
Megan Emily Tuura
Juan Carlos Urista
Rose A. Vail
Elisabeth C. Van Bentum
Justin VanDeVelde
Mark A. Van Dyke
Sam VanLaningham
Elise Venard

John Peter Vermylen
Davis F. Voights

Karl Volkman

Alicia Vollmer

Amy Jo Vonarx

Alec G. Waggoner
Laura C. Walkup
Clinton W. Waller
Britton S. Wanlass
Travis Blackburn Warner
Emma Watcham
Stephanie R. Watkins
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Laura Dolores Webb
Tyler S. Weesen
Trevor Weidner-Holland
Laura A. Weinkam
William A. Weinlein
Kim Wepasnick
Drew A. Westerman
Patrick Whelley
Russell J. White

Lisa B. Whitenack
Trevor Whitlock
Stephanie L. Whitmore
Carrie Wiese

Kelly Wilhelm
Jennifer N. Willhoit
Richard R. Wilson
Mattias Winterdahl
Yaicha Winters

Niki Everette Wintzer
Beth Ann Wisely
Steve D. Wolford
Kyle R. Womack
John (Jack) R. Wood
Randall L. Woodruff
William Woodruff
Estee Woon
Wenying Wu
Yinggian Xiong
Wan Huei Yang
Bashir M. Zakari
Trevor Zirilli

K-12 Teacher Members
Katch Bacheller

Suzanne Bannan

Michael Berenkowski

Sabina Bigi

Cynthia G. Boss
Mildred E. Chamblee
Christopher M. Cleveland
Gerald Decelles

Don F. Demaray
William M. DeNoon
Mark Dineen

Russ Eppley

Katherine J. Fielding
Kevin Ford

Maureen E. Garrett
Sherri L. Gibson

Jean Hackett

Walid Hamzi

Catya M. Harrold

Sally J. Hoskin
Elizabeth T. Jones
Matthew Kish

Gerald Klebauskas
Russell William Kovach
Sharon Jean Kozlowski
Trisha P. Lana

Andrew W. Larrabee
Neva Li

Julie A. Marsteller
Stephen Messinger
Laurie K. Moberly-Lee
Cathy L. Moore

Robert Mozer

Staci Okuno

Jake Pelletier
Jacqueline Carol Pfeiffer
Doug Pusey

L.S. Ranger

Ronne C. Richter

New Members: GSA Welcomes Youl!

Landra A. Rink

Carol M. Schaefer
Todd L. Schuetz
Susan Sharp

Adam J. Shoda

Jean M. Siesener
Jasper Steenhuis
Susan Marie Swezeny
Theodore R. Thatcher
Donna R. Thomas
Anna M. Tidei

Chris Vanatta

Jennifer L. Vaughn
Sarah M. Wilkinson
Jennifer Wood

Dustin Mitchell Wren

Affiliate Members
Edward Bartel
Rosanna N. Brown
Milenko Cilic
Amara Dakheli
Sandra R. Davis
Borislav Djuric
Mathew George
Mark Giesbrecht
Caroline L. Gilson
Fabio Grasso
Douglas A. Green
Patrick Peter Gribben Jr.
Paul Gritis

Robert L. Harris
Michael P. Heaney
Harold Henning
Diane Hersey
Tamsen Hert

The success of GSA depends on

you, its Members, and on the work

of the elected officers who serve on
GSA'’s Executive Committee and Coun-
cil. All GSA member types are eligible

to vote.

PRESIDENT

(July 2008-June 2009)
Judith Totman Parrish

University of Idaho
Moscow, Idaho, USA

University of
Wisconsin—Madison

Martin W. Holden
Takayuki Hoshino
Walsta Jean-Baptiste
Mateo E. Jungman
James M. Lehrer
Kathryn C. Lesneski
Jason W. Lieber
Lori M. Matthews
Franklin A. Newton
Stephen O’Grady
Erin B. Peneschi
Kaleem Rahman
William Ravenscroft
Tracy Ryan

John W. Schon
Benjamin A. Shaine
James E. Sharron
Cynthia Shaw-Pitts
Ann Spiers

Karalee Strasser
Beth Tabor
Stephen Tenn

Keith W. Torrance
Leonard G. Wilson

-

THE
GEOLOGICAL
SOCIETY

OF AMERICA®

SCIENCE
STEWARDSHIP
SERVICE

INEEE\NRRONRY/ORRINERY IS8 GSA Elections Start 13 March 2008

JULY 2008 OFFICER AND COUNCILOR NOMINEES

VICE PRESIDENT
(July 2008-June 2009)
Jean M. Bahr

TREASURER

(July 2008-June 2009)
Robbie R. Gries
Priority Oil & Gas LLC
Denver, Colorado, USA

In late March, you'll receive a post-
card with instructions for accessing
our secure Web site and your elec-
tronic ballot. Biographical information
on each candidate will be available for
review at www.geosociety.org begin-
ning in mid-February. Paper versions
of the ballot and candidate informa-
tion will also be available.

Please make your wishes known by
voting for the nominees listed here.

-

THE GEOLOGICAL SOCIETY
OF AMERICA®
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Madison, Wisconsin, USA

COUNCILOR Position 1
(July 2008-June 2012) (July 2008-June 2012) (July 2008-June 2012)
Brian R. Pratt Antonio Arribas Jr. Janet S. Herman
University of Saskatchewan Newmont Mining Company  University of Virginia
Saskatoon, Saskatchewan, Castle Rock, Colorado, USA Charlottesville, Virginia, USA
Canada

COUNCILOR Position 2 COUNCILOR Position 3

Claudia |. Mora
University of
Tennessee—Knoxville
Knoxville, Tennessee, USA

Victor A. Ramos Murray W. Hitzman
Universidad de Buenos Aires  Colorado School of Mines
Buenos Aires, Argentina Golden, Colorado, USA

Ballots must be submitted electronically or postmarked by 13 April 2008.
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GSA Foundation Update

Donna L. Russell, Director of Operations

Thank You to Our 8th Silent Auction Donors

The individuals and companies that donated to the Foundation’s 8th Silent Auction at the GSA Annual Meeting in Denver this
past October. We received 355 donations totaling over US$35,000.

American Geological Institute

American Institute of Professional
Geologists

Sarah Andrews

Australian Scientific Instruments

Joan Bell

Bob Berringer

Rena Bonem/Baylor University

Boondocks Fun Center

Box Canyon Lodge & Hot Springs

Butterfly Pavilion

Cleet Carlton

Carl Zeiss SMT Inc.

Casa Bonita

Cheesecake Factory

Cherokee Restaurant

Ken Ciriacks

Colorado Avalanche

Colorado Crush

Janet W. Crampton

Cushman Foundation

Clive Cussler

Dave & Buster's

Dave & Buster's of Westminster

DelLorme

Denver Art Museum

Denver Botanic Gardens

Denver Center for the
Performing Arts

Denver Firefighters Museum

Denver Metro Convention &
Visitors Bureau

Denver Museum of Nature &
Science

Denver Winery

Denver Zoo

Margaret R. Eggers

Farouk El-Baz

Enstrom’s

ESRI

Geoffrey Feiss

Beth Finesilver/FineSilver Jewelry

Sue Finstick

Forestry Suppliers

Tom & Sally Fouch

Sue & Gerry Friedman

Front Range Anglers

Gemological Institute of America

Geological Association of Canada
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Gilpin Casino-Lucille Malone’s

Goodfriends Restaurant

GourmetGiftBaskets.com

Grand Shelters Inc.

Richard E. Gray

Green Mountain Coffee Roasters

GSA c/o Gary Lewis

GSAF

Letitia Hess/The Art Side of Me

Ikon Mining

Indochine

Integrated Ocean Drilling
Program-Management
International

Geni Klagstad

Leanin’ Tree Museum & Sculpture
Garden of Western Art

Lodo’s Bar and Grill

Mike & Andrea Manship

Marlowe’s Restaurant

Shannon McDonald

Nancy J. McMillan

Merle Norman

Marli Miller/University of Oregon

Mimi's Café

John E. Moore

Mudhead Gallery

National Ground Water
Association

Nature’s Own

Noah's Ark

Oklahoma Geological Survey

Ore Cart

Elaine Padovani

Panopticon Gallery

Pentax Imaging Company

Placer Gold Design

Mary Lou & John Pojeta

Rite in the Rain

River Ray’s Tuff River Stuff

Royal Gorge Route Railroad

Donna & Jim Russell

Robert Rutford

Science Teecher

Chris Scotese

See’s Candy

Jacqueline Seltzer/WH Freeman
& Co

George Sharp

Roy Shlemon

Janet Sickafuse/Designs On You

Don Siegel

Laura Sinor

Jinny Sisson

SkyVenture Colorado LLC

Society of Economic Geologists

Society of Economic
Paleontologists & Mineralogists

Southwest Satellite Imaging

Steamboat Ski & Resort
Corporation

Dave Stephenson

Heidi Stephenson

Stranahan’s Colorado Whiskey

Lee Suttner

Pierrette Tremblay/Mineralogical
Association of Canada

Ulrich’s Fossil Gallery

UneathedTees.com-Rotem
Design Studio

University of Nevada-Las Vegas

University of Oregon

University of Wyoming Geology
Department

Upstart Crow Theatre Company

Barb Wedig

Western Museum of Mining and
Industry

Wilensky Mineral Gallery

Wings Over the Rockies

All proceeds from the auction go to the Greatest Needs Fund, which supports
research grants, field forums, education and outreach programs, international
travel, and much, much more.

GSA Foundation
3300 Penrose Place, P.O. Box 9140, Boulder, CO 80301-9140
+1-303-357-1054 drussell@geosociety.org

www.gsafweb.org _).g:
Enclosed is my contribution in the amount of $
Please credit my contribution to the:
[0 Greatest need O Other: Fund

O | have named GSA Foundation in my Will for the following:

Address

City/State/ZIP

Phone

©0 0 0 0 0000000000000 0000000000000 0000

.
.
.
.
.
.
.
Name °
.
.
.
.
.
.
.

© © 0 0 00 000 0000000000000 0000000000000 000000000000 0000000
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GSA Today Manuscript
Submission Is Now Onlinel!

Manuscripts can now be submitted via the GSA Today manu-
script submission and peer review system, which is similar to
that used by Geology, GSA Bulletin, and Geosphere.

GSA Today science articles are timely, high-quality, focused
articles on current topics and discoveries in the earth sciences
that appeal to a broad geoscience audience. The circulation
for this article reaches over 20,000, with high international vis-
ibility and regular media coverage. Articles should be short
and may contain color figures at no cost to the author. Each
article receives a rigorous peer review. GSA Today science co-
editors work closely with authors and have achieved a rapid
turnaround from acceptance to publication (average for 2007:
93.7 days).

We’'re interested in your science!
Submit your manuscript at http://gsa-today.allentrack.net
or via link at www.geosociety.org/pubs/submit_ms.htm.

All articles published in GSA Today are open access online.

THE GEOLOGICAL SOCIETY
OF AMERICA®

1st International GConference on
Hydropedology

Water and Soil:
Key to Sustaining the Earth’s
Critical Zone

July 28-31, 2008

The Pennsylvania State University

Explore emerging ideas and developments while
networking with researchers and practitioners in
hydropedology and related sciences.

Abstract submission deadline: March 1, 2008

For more information and to register, visit
http://hydropedology.psu.edu/
or call 814-865-8301.

PENN STATE Penn State is committed

o) College of to affirmative action, equal

workforce.  U.Ed.AGR 08-84

w Agricultural Sciences opportunity, and the diversity of its

GEOLOGY UNDERFOOT IN NORTHERN ARIZONA
Investigate 20 geologically interesting sites in this spectacular landscape. The
timeless setting of Northern Arizona has witnessed colliding volcanic island
arcs, the rise and fall of tropical seas and towering mountain ranges, a sand sea
filled with giant dunes, and the devastation of a meteor impact.

334 pages © 6x9  paper $18.00 « ISBN 978-0-87842-528-0 ¢ Item #296

GEOLOGY UNDERFOOT IN DEATH VALLEY AND OWENS VALLEY
Adventure in the vast California desert visiting 30 sites of geologic interest. This
book answers questions such as: How do the stones slide across Racetrack
Playa? What famous ski area is a former volcano? Where in Owens Valley can
you find evidence of the huge 1872 earthquake?

330 pages * 6x9 * paper $18.00  ISBN 978-0-87842-362-0  Item #292

Take a
Geological
Vacation
this
Winter

LANDFORMS OF SOUTHERN UTAH

The stories of the rocks, valleys, dunes and other landscapes of southern
Utah come alive in Landforms of Southern Utah. Illustrated with stunning
color photographs and covering sites in Zion, Arches, Bryce Canyon,
Monument Valley, Canyonlands, and more, this book will enhance the

knowledge of any visitor to the area.

100 pages * 8%x9 « paper $15.00  ISBN 978-0-87842-539-6 » Item #309

MOUNTAIN PRESS PUBLISHING COMPANY

PO. Box 2399 « Missoula, MT 59806 * 406-728-1900

fax: 406-728-1645  web: www.mountain-press.com
g-mail: info@mtnpress.com « TOLL FREE 800-234-5308
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Spatial analysis of fossil sites in the northern plains:
A unique model for teacher education

George D. Stanley, Jr., The University of Montana
Paleontology Center, 32 Campus Drive, Missoula, Montana
59812, USA, and Heather Almquist, College of Arts and
Sciences and Department of Geography, The University of
Montana, Missoula, Montana 59812, USA

INTRODUCTION

Understanding science and technology is key to our next
generation’s success. Conveying the excitement of science
and effectively melding it with technology in both field and
classroom settings can be a challenge for many K-12 edu-
cators. Middle school is a critical juncture in a child’s edu-
cational experience, when

interest in science and
technology is budding. If
this interest is captured,

it can lead to a lifetime of
learning and, for some, a
rewarding profession. At
the University of Montana,
the Paleo Exploration Proj-
ect (PEP) was developed to
meet these challenges. Now
entering its second year, the
PEP program aims to moti-
vate school children in the
STEM areas (science, tech-
nology, engineering, and
mathematics). It focuses on
both middle school teachers
and students in rural parts
of Montana and utilizes
geospatial technology and
paleontology to achieve these goals.

Funded by the National Science Foundation (NSF), the PEP
project is a professional development program for math, sci-
ence, and technology teachers. The primary goal of the pro-
gram is to enable middle school teachers to effectively inte-
grate geospatial technologies into the classroom and to create
inquiry-based science experiences for students using fossils
from key sites in Montana. The PEP project serves teachers
and middle school students selected from a large area of east-
ern Montana, including three Indian reservations. Schools in
this region tend to be small (fewer than 50 students) and iso-
lated, with only 49 middle schools in a 50,000 mi? area. Most
educators in the PEP teach diverse subjects and are over 50
years old. In general, they begin the PEP with little experi-
ence in technology and science.

:
\
i

Students investigate a site.
imgpages/.
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Geographic information system (GIS) technology is valu-
able for developing practical technology skills. Dinosaurs and
diverse terrestrial, fresh water, and marine fossils are natural
drawing cards for the program, eliciting both excitement and
curiosity. Cretaceous fossils also include turtles, ammonites,
and marine reptiles. Layer-cake stratigraphy and the color-
ful landscapes in northeastern Montana combine to create a
naturally attractive backdrop for the project. Several Upper
Cretaceous units, such as the Hell Creek Formation and the
Bear Paw Shale, contain the richest, most diverse fossil assem-
blages on the continent and perhaps in the world.

COURSE DESCRIPTION

The PEP funded a series of weekend training workshops
for the teachers, held in the
Glasgow School District
and on the University of
Montana campus. Teach-
ers selected to participate
in the PEP program had the
option to register for uni-
versity credit at the gradu-
ate level. Both teachers
and middle school students
took part in summer class-
room and field experiences
near Fort Peck, Montana.
During the workshops,
teachers were introduced
to simple, intuitive geospa-
tial technologies such as
Google™ Earth and global
positioning systems (GPS).
Later, they were introduced
to ESRI ArcGIS 9.2 software and learned to add data layers,
navigate, select and display features, and conduct queries.
Teachers attending the PEP were given hands-on classroom
instruction with fossil vertebrates, invertebrates, and plants
and were instructed on taxonomy, fossil preservation, prep-
aration techniques, and stratigraphy of Cretaceous units in
eastern Montana. They also learned to use a geospatial data-
base with information on geological formations, roads, land
ownership, streams, and lakes.

During the summer research institute, hosted at the Uni-
versity of Montana Field Station of Paleontology and Fort
Peck Paleontology, PEP teachers were later joined by selected
middle school students. Together, they investigated a 14,000
mi2 area around Fort Peck Dam, Montana, for stratigraphy,
paleontology, and sedimentology. Teams of students, accom-
panied by teachers and PEP staff, learned fossil field survey

y' Fmttp://pep.explore-ed.com/photos/
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methods as well as methods for exca-
vation of vertebrate and plant fossils.
Participants described the fossils and
enclosed rock types and then cre-
ated geologic maps using GPS, Total
Station surveys, and ArcView. The
resulting geologic maps and fossil
finds were then used by the teach-
ers and students to develop and test
scientific hypotheses and to decipher
relationships among fossils in time
and space.

RESULTS

Results from the first year of this
NSF project were positive. Teachers
developed inquiry-based projects and
later implemented them in their own
schools. For example, teachers from
Plentywood, Montana, developed a
learning unit using GPS and GIS to
determine the relationship between
an erosion channel and the artifacts
found at the Shippe Canyon drain-
age channel. Another teacher from
Whitewater, Montana, challenged her
students to determine whether dino-
saur fossils found in northern Phil-
lips County were buried in the same
stratigraphic layer. To date, 17 such
projects involving 22 teachers and
over 400 students are being devel-
oped across northeastern Montana.

This approach, combining geospa-
tial technology and paleontology to
engage middle school teachers and
students in a rural field setting, pres-
ents a unique model of education. It
has the potential to motivate future
generations of learners and to steer
them toward careers in technology
and science. As we begin our second
year, readers are invited to gain fur-
ther information by visiting our Web
site for the Paleo Exploration Project:
http://pep.explore-ed.com.

Aerial view of Fort Peck. Image courtesy http://pep.explore-ed.com/
photos/imgpages/.
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Rafter Radiocarbon dating services
and
Stable Isotope science

Isotopes are the keys to knowledge about our past, present and our future. Our
isotope analysis services can help you unlock the answers to ecological and
environmental history.

Whether you seek knowledge of “a moment in time” from radiocarbon dating,
or “inside knowledge” of isotope processes, GNS Science can provide the
answers.

We offer world-leading radiocarbon and stable isotope research scientists
whose research spans climate, environmental protection and sustainability,
archaeology, geology, and hydrocarbons research, all supported by expert
technicians.

To know more about benefitting from the expertise of the GNS Science Stable Isotope
Laboratory and Rafter Radiocarbon Laboratory please visit

www.rafterradiocarbon.co.nz

www.gns.cri.nz/nic/stableisotopes
or Email us at

rafter14C@gns.cri.nz
stableisotopes@gns.cri.nz

Location

National Isotope Centre m
30 Gracefield Road

Lower Hutt 5010
PO Box 31312
Lower Hutt 5040
New Zealand

T +64-4-570 1444
F +64-4-570 4657

GNS

SCIENCE
TE PU AO

@ Recent, Rare, And
Out-Of-Print Books

geoscience, paleontology, mineralogy, mining history,
ore deposits, USGS publications, petroleum,
remote sensing, and metallurgy

http://booksgeology.com
msbooks@booksgeology.com

WE PURCHASE BOOKS AND ENTIRE COLLECTIONS
MS Book and Mineral Company

P.O. Box 6774, Lake Charles, LA 70606-6774 USA.
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Travel & Tours for Geosclence Enthusiasts

GSA's GeoVentures take students, teachers, and geology enthusiasts to some of the
most exciting destinations around the globe. This year we have trips planned to the F THE GEOLOGICAL SOCIETY

Galapagos Islands, Costa Rica, and Iceland for teachers; Hawaii for college students; OF AMERICA®
and Idaho and the Canadian Rockies for everyone. Trips in mind for 2009: Australia
and Hawaii. For the very latest information on all our trips, please see our Web site,
WWW.geoventures.org.

Calling All College Students!
Geology on an Active Hot Spot!—aBIig Island: Hawail, USA

1 August-10 August 2008

Cost: US$995 (not including flights to Hilo, Hawaii) for GSA Student Members;
US$1250 for non-members. Cosponsored by Subaru America.

This eight-day field course (excluding two travel days) on the Big Island of Hawaii
will introduce you to plate tectonics, hot spot volcanism, and the geologic features
and hazards associated with living on an active volcano. We will discuss volcanic
edifices, eruption styles, and magma evolution and see various types of lava flows,
lava lakes, fault scarps, rifts, craters, and calderas. Eruption and weather permitting,
we will also see active lava flows!

This trip is designed for college-level students and/or those wishing for a continu-
ing education experience who have had at least a college-level introductory geology
course or who may be interested in pursuing a degree in geology. Go to www.
geoventures.org for more information and a reservation form.

Leader: Jennifer A. Thomson, Eastern Washington University, jennifer.thomson@
mail.ewu.edu, Web page: www.ewu.edu/x17131.xml.

Thomson is a professor of geology at Eastern Washington University in Cheney,
Washington, USA. Her specialties are mineralogy, petrology (both igneous and meta-
morphic), and geochemistry, and her research involves study of granulite facies con-
ditions in New England, the contact metamorphic aureole of the Stillwater Complex,
and rare tourmaline in the granulite facies terrane of south-central Massachusetts. She
has co-taught numerous summer field courses, including the
geology of the North Cascades, the Oregon coast, the Klamath
Mountains, Mount Rainier and Mount St. Helens, the Olympic
Peninsula of Washington, the Snake River Plain, Craters of the
Moon National Monument, and Yellowstone National Park, as
well as the natural history of the Lewis and Clark Trail.
Co-Leader: Bart S. Martin, Ohio Wesleyan University, bsmar-
tin@owu.edu.

Martin is a professor of geology at Ohio Wesleyan University
in Delaware, Ohio, USA. His specialties are igneous petrol-
ogy and geochemistry with an emphasis on the evolution of
large volcanic provinces, and his research interests focus on
the geochemical and volcanological evolution of voluminous
lava flows in the Columbia River flood basalt province of Ore-
gon, Washington, and ldaho, as well as the effects of large-
scale volcanism on Earth’s environment. He has participated in
international field conferences on large igneous provinces and
has published on the geochemistry of the Roza flows of the
Columbia River basalts. Martin is also interested in the petrol-
ogy and mineralogy of ultramafic rocks in the Blue Ridge of
western North Carolina.
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View classified and GeoMart ads online at www.geosociety.org

Classified Rates—2008

Ads (or cancellations) must reach the GSA Advertising
office no later than the first of the month, one month
prior to issue. Contact Advertising Department: adver-
tising@geosociety.org; +1.800.472.1988 x1053;
+1.303.357.1053. Complete contact information, includ-
ing mailing and email address, must be included with all
correspondence. Rates are in U.S. dollars.

Per line each
Per Line for addt’l month
Classification 1st month (same ad)
Positions Open $8.00 $7.75
Opportunities for Students
First 25 lines $0.00 $4.20
additional lines $4.20 $4.20
Fellowship Opportunities ~ $8.00 $7.75
Situations Wanted $3.60 $3.60

To estimate cost, count 54 characters per line, including
all punctuation and blank spaces. Actual cost may differ
if you use capitals, centered copy, or special characters.

Positions Open

FACULTY VISITOR POSTINGS
ONE-YEAR NON-TENURE-TRACK
TEACHING POSITIONS, COLORADO COLLEGE
The Department of Geology announces two one-year,
non-tenure track positions, to begin in August 2008.
The specialization areas are (1) Surficial Processes/
Geomorphology and (2) Petrology/Volcanology/
Geochemistry. Ph.D. or ABD is required. Appointments
will be at the assistant professor level for candidates
holding a Ph.D. The candidate in Surficial Processes
will be asked to teach Geomorphology/ Surficial
Processes and Introductory Geology courses, together
with courses in the candidate’s areas of specialty.
The Igneous Petrology position will entail teaching
Introductory Geology courses, an Introductory Petrology
course; a course in Volcanology or Igneous Petrology;

and courses in the candidate’s areas of specialization.

Undergraduate research is an integral part of the
Colorado College Geology curriculum; thus a willingness
to advise research in the candidate’s areas of expertise
may be a distinct advantage. The Geology Dept. con-
tributes to CC’s Environmental Sciences program, and
possibilities may exist for candidates to also participate.
Ability to teach Hydrogeology and/or to integrate GIS
into courses is highly desirable. The College is commit-
ted to increasing diversity of the community and cur-
riculum. Candidates who can contribute to that goal are
particularly encouraged to apply.

Applicants must be committed to high-quality inno-
vative undergraduate teaching, including field-oriented
courses. The Block System of education at Colorado
College, in which professors teach and students take
only one course at a time for 3-1/2 weeks, lends itself to
field and project-based teaching. The Department has
excellent field equipment and laboratory facilities for
teaching and research in all geological disciplines.

Send statement of teaching and research interests,
curriculum vitae, and names and addresses of three ref-
erees by 15 February 2008 to Christine Siddoway, Chair,
Colorado College, 14 E. Cache la Poudre, Colorado
Springs, CO 80903, +1-719-389-6717.

The Colorado College welcomes members of all
groups, and reaffirms its commitment not to discriminate
on the basis of race, color, age, religion, sex, national
origin, sexual orientation, or disability in its educational
programs, activities, and employment practices.

EQUAL OPPORTUNITY EMPLOYER.

ASSISTANT CHAIR AND LECTURER
DEPT. OF EARTH AND PLANETARY SCIENCES
NORTHWESTERN UNIVERSITY
Applications are invited for a two-year full-time renew-
able faculty post starting September 2008. This eleven-
month appointment is non-tenure-line, but, subject to
institutional need and excellent job performance, is a
continuing position with career-advancement opportuni-
ties. Among other responsibilities: research infrastruc-
ture, budgets, and staffs (see full job description at www.
earth.northwestern.edu). The department is committed
to workplace diversity and welcomes applications from
women and members of minority groups. Applicants
should send CV and letter, and should have three letters
of reference (at least one commenting on competence
in area of research infrastructure, and one commenting
on administrative abilities) sent independently by their
writer to Brad Sageman, Chair, Department of Earth
and Planetary Sciences, 309 Locy Hall, Northwestern
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LOUISIANA STATE UNIVERSITY

ASSISTANT
PROFESSOR
(Structural Geology/
Tectonics/Tenure-track)
Department of Geology
and Geophysics

The Department of Geology and Geophysics at Louisiana State University invites applications for
an Assistant Professor (Structural Geology/Tectonics/Tenure-track) position to begin Fall semes-
ter of 2008. The successful applicant will be expected to teach structural geology at the undergrad-
uate level and to develop strong, externally funded research program. Required Qualifications:
Completion of the Ph.D. by the beginning of the appointment. Additional Qualifications
Desired: Postdoctoral experience. The Department currently has 17 tenure-track faculty members
and is expected to increase in number in the future. We seek an individual with research interests
that complement or add to our existing strengths (http://www.geol.|su.edu). An offer of employ-
ment is contingent on a satisfactory pre-employment background check. Application deadline is
February 18, 2008 or until a candidate is selected. Applicants should submit a CV (including e-
mail address), a statement of their research and teaching interests, and the names, addresses, and
phone numbers of at least three references to: Professor Louis Thibodeaux, Chair of Search
Committee, Department of Geology and Geophysics, L ouisiana State University, Ref: Log
#1071, Baton Rouge, LA 70803, E-mail: thibod@Isu.edu.

LSU ISAN EQUAL OPPORTUNITY/EQUAL ACCESS EMPLOYER

University, Evanston, IL 60208-2150. Address queries
to Professor Sageman at chair@earth.northwestern.edu.
Consideration of completed applications will begin 15
February 2008, and continue until position is filled. Hiring
is contingent on eligibility to work in the United States.

POSTDOCTORAL RESEARCH ASSOCIATE

GEOSCIENCES, UNIVERSITY OF ARIZONA
The Department of Geosciences is seeking a post-
doctoral researcher to conduct research in tectonics,
geochronology, and thermochronology, with emphases
on technique development and tectonic applications
of U-Th-Pb and (U-Th)/He dating through collabora-
tion with George Gehrels and Peter Reiners. A major
research emphasis will be the orogenic evolution of the
central Andes. Primary activities will include conducting
geo/thermochronologic research in collaboration with
a large group of faculty and student investigators, and
facilitating interpretive aspects of the project through
data compilation and synthesis. Additional areas of
opportunity include geo/thermochronologic technique
development and detrital and bedrock applications to
orogenic evolution in Antarctica and the western U.S. A
Ph.D. at the time of appointment is required.

Review of applications will begin 4 February 2008
and will continue until the position is filled. Applications
should be submitted at https://www.uacareertrack.com
for Job Number 39805. The University of Arizona is an
equal opportunity, affirmative action organization.

CALIFORNIA INSTITUTE OF TECHNOLOGY
ASSISTANT PROFESSOR OF GEOBIOLOGY
Caltech is seeking qualified candidates for a tenure-
track position in the area of geobiology at the Assistant
Professor level. Completion of the Ph.D. is required.
The initial appointment is for four years. It is possible
that a candidate with exceptional qualifications may be
considered for a position at a higher level. Candidates
of extraordinary ability and potential for innovation and
leadership in teaching and research in any area of geobi-
ology, including modern or ancient systems, are encour-
aged to apply. We shall be especially drawn to indi-
viduals whose intellectual interests are engaged over

broad, interdisciplinary areas of knowledge, and whose
research uses the tools of organismic biology, molecular
biology or biochemistry with those necessary for an
understanding of the major geobiological innovations in
the history of the Earth. Examples (not inclusive) would
be an evolutionary biologist who integrates experimental
evidence from developmental biology with evidence
from paleontology; a biogeochemist using biomarkers to
search for the metabolic signatures of select organisms
and their traces preserved in geological or fossil materi-
als; a paleontologist who utilizes sequence relationships,
functional morphology, or numerical analysis to illuminate
systematic or phylogenetic problems; or a sedimentary
geochemist who studies the inorganic composition of
geological or fossil materials to elucidate global-scale
biogeochemical pathways or organism functions.

A curriculum vitae including a list of publications, a
brief discussion of proposed research activities, and
three letters of reference should be sent to Professor
Ken Farley MS 170-25, California Institute of Technology,
Pasadena, CA 91125.

The California Institute of Technology is an Equal
Opportunity/Affirmative Action Employer. Women,
minorities, veterans, and disabled persons are encour-
aged to apply.

Opportunities for Students

Geoscience Student Summer Internships in Public
Policy. The American Geological Institute (AGI) seeks
outstanding geoscience students with a strong interest
in federal science policy for a semester-long internship in
geoscience and public policy in Washington DC. Interns
will gain a first-hand understanding of the legislative
process and the operation of executive branch agen-
cies. They will also hone their writing and Web publish-
ing skills. AGI is planning to accept three interns for the
summer at a fixed stipend of US$4,000 apiece for twelve
weeks. Deadline for applications is 15 March 2008.

More information is available at www.agiweb.org/gap/
interns/index.html. AGl is an equal opportunity employer.
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CELEBRATING FIFTY YEARS

Research Scientist

The Geoscience Department seeks candidates for a 12-month, full-time, non-
tenure track, Research Scientist to operate both a JEOL JXA-8900 EPMA
and a JSM-5610 SEM to commence Spring 2008.

The successful candidate will train all users in data acquisition and
interpretation, establish standard operating procedures, develop new
analytical methods, solicit and oversee work from outside users, and teach a
course on electron beam methods. The primary focus of the position is to
maintain the facility and to assist UNLV users and outside users. The
candidate will be encouraged to conduct research, mentor graduate students,
and collaborate on competitive funding proposals with both internal and
external faculty.

Applicant must have aPh.D. in Geoscience, Chemistry, Physics or related field
from an accredited college or university and extensive EPMA experience.

Salary competitive; contingent upon labor market and contingent upon funding.

Submit a cover letter, CV, and letter of interest detailing your qualifications
and experience, and contact information for four referees. Materials should
be addressed to Dr. Adam C. Simon, Search Committee Chair via on-line
application at https://hrsearch.unlv.edu. Review of application materias
will beginimmediately. For assistance with UNLV’son-line applicant portal,
contact Jen Martens at (702) 895-2894 or hrsearch@unlv.edu.

UNLYV is an Affirmative Action/Equal Opportunity
educator and employer committed to
excellence through diversity.

=

Summer school: A multidisciplinary study of uplift

and deformation in the Calabrian Arc

Sept. 1-12, 2008
Universita della Calabria, Arcavacata (Cosenza), Italy

As part of a multidisciplinary international project coordinated by the Lamont-Doherty
Earth Observatory of Columbia University, we are offering a summer field school on the
geodynamics and active tectonics of the Calabrian Arc. Teaching will be undertaken by
US, Canadian, and European project scientists and will cover topics ranging from
geodynamics and seismology to Quaternary geochronology and geomorphology.
Classroom discussion will alternate with field demonstrations. The lectures will review
foundations and basic techniques and discuss research activities and results of the
Calabria project. The school will offer an opportunity for students to participate in a “live”
multidisciplinary research program. The research project and summer school are
funded by the Continental Dynamics program of the US National Science Foundation.
Additional funds for the summer school are provided by the European Science Founda-
tion, Istituto Nazionale di Geofisica e Vulcanologia, Consiglio Nazionale delle Ricerche,
and the University of Calabria.

The school will be an advanced study program aimed at graduate students (doctoral
level) and post-doctoral fellows. The school will cover lodging, meals, and field trip costs
for all participants. Funds to travel to Calabria will be available for participants from US
universities, and we have a limited amount of travel funds for other students. Because
of logistic constraints, the number of students is limited to about 30. Priority will be given
to applicants with an interest in active tectonic environments and interdisciplinary work.

For more information and to apply, visit
http://www.calabarco.org/education
The application deadline is March 31, 2008.

Call for Papers:

GROUNDWORK

Furthering the Influence of Earth Science

GROUNDWORK

FURTHERING
THE INFLUENCE OF
EARTH SCIENCE

GSA Today seeks articles that lay the
groundwork for furthering the influ-
ence of earth science on education, pol-
icy, planning, and funding. Articles can
include in-depth geoscience commen-
tary, short observations and analyses of
hot topics, and discussion of policy news
and issues.

CHARACTERISTICS OF A
“GROUNDWORK” ARTICLE:

@ The printed article should be a com-
plete, stand-alone article. (Ongoing
or serial commentary or meetings
summaries are not appropriate for
this series.)

@ Length: No longer than 1400 words
with two small figures or 1600 words
with one figure. The philosophy
behind this is twofold: (1) keeping an
article short can increase the clarity
and quality of the writing; and (2) a
short article encourages readers to
engage and seek more information.

@ Color figures may be included at no
cost to authors.

@ GSA Today science editors will be
responsible for review and accep-
tance of the articles.

@ Frequency: Accepted articles will be
published on a space-available basis.

To submit a “Groundwork” article, send your
manuscript and figures via e-mail to GSA Today
Science Editors Stephen Johnston, stj@uvic.ca.,
and David Fastovsky, defastov@uri.edu.
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Whence the Mountains?

Inquiries into the Evolution
of Orogenic Systems:
A Volume in Honor of Raymond A. Price

edited by Kenneth D. Ridgway, Jeffrey M. Trop,

edited by Gregory S. Baker
and Harry M. Jol
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Whence the Mountains?

Inquiries into the Evolution of Orogenic Systems:
A Volume in Honor of Raymond A. Price
edited by James W. Sears, Tekla A. Harms,
and Carol A. Evenchick

Stratigraphic Analyses Using GPR
edited by Gregory S. Baker and Harry M. Jol
SPE432, 181 p., ISBN 9780813724324
$45.00, member price $32.00

Tectonic Growth of a Collisional Continental Margin:
Crustal Evolution of Southern Alaska
edited by Kenneth D. Ridgway, Jeffrey M. Trop,
Jonathan M.G. Glen, and |. Michael O’Neill

SPE431, 648 p. plus index, ISBN 9780813724317

today at www.geosociety.org/members.
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Enjoy member price discounts for books at the GSA Bookstore

SPE433, 410 p. plus index, plate, ISBN 9780813724331
$90.00, member price $63.00
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edited by Gillian R. Foulger and Donna M. Jurdy

Plates, Plumes, and Planetary Processes
edited by Gillian R. Foulger and Donna M. Jurdy
SPE430, 974 p. plus index, ISBN 9780813724300
$180.00, member price $126.00
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edited by James E. Martin
and David C. Parris

The Geology and Paleontology of the Late Cretaceous
Marine Deposits of the Dakotas
edited by James E. Martin and David C. Parris
SPE427, 256 p., ISBN 9780813724270
$60.00, member price $42.00
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The Pennsylvanian-Early Permian
Bird Spring Carbonate Shelf,
Southeastern California: Fusulinid
Biostratigraphy, Paleogeographic Evolution,
and Tectonic Implications

The Pennsylvanian—Early Permian Bird Spring Carbonate
Shelf, Southeastern California: Fusulinid Biostratigraphy,
Paleogeographic Evolution, and Tectonic Implications
by Calvin H. Stevens and Paul Stone

SPE429, 82 p., ISBN 9780813724294
$40.00, member price $28.00

Coastline Changes:
Interrelation of Climate
and Geological Processes

cily (e
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Coastline Changes: Interrelation of Climate
and Geological Processes
edited by Jan Harff, William W. Hay,
and Daniel M. Tetzlaff

SPE426, 214 p., ISBN 9780813724263
$50.00, member price $35.00

Geologic and Tectonic Development of the Caribbean
Plate Boundary in Northern Central America

REGO18: Geology of Coal Fires: Case Studies

REGOI8, 278 p. plus index, ISBN 9780813741185

$155.00, member price $109.00
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edited by Paul Mann

SPE428, 179 p., ISBN 9780813724287
$60.00, member price $42.00

Reviews in Engineering Geology XVill

from Around the World
edited by Glenn B. Stracher

$80.00, member price $56.00
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Special Offer for GSA Members & SUBARU

F As a member of the Geological Society of America,
‘ you are eligible for the Subaru VIP Purchase Program.
EHEE)LOGIC AL No haggling, no negotiation, no pressure - just a great deal on
SOCIETY a brand new Subaru!

OF AMERICA®

Save between $1,300 - $3,300 off the Manufacturer’s Suggested Retail Price* (depending on
model and accessories) plus any applicable incentives on the purchase or lease of a new 2007
or 2008 Subaru, including Subaru Tribeca, Legacy, Outback, Forester and Impreza** models,
from participating dealers.

To qualify, you must be a GSA member in good standing for at least six consecutive months prior
to participation in this program. Please contact GSA Sales and Service at 1-888-443-4472 or
1-303-357-1000 option 3, or gsaservice@geosociety.org to receive your Dealer Visit Authoriza-
tion form before visiting your local Subaru dealer.

Access Subaru.com to find a nearby dealer or learn more about Subaru vehicles.

*MSRP does not include tax, title and registration fees. Subject to change without notice. Terms and conditions apply.
**Excludes 2007 Impreza WRX STI Limited and 2008 Impreza WRX STI models.

” || I( kY| FTHE GEOLOGICAL SOCIETY
OF AMERICA®
[ 1 A | |

ouimalgiiio

GSA’s online journal.

JANUARY/FEBRUARY GSA BULLETIN FEBRUARY GEOSPHERE FEBRUARY GEOLOGY
< Dust in the wind < A 16 m.y. Extension - Disoriented south of NZ
« Watershed reconstruction using isotopes  Houston’s Faults under the Radar = Foramanifera, lipids, and cellulose:

An Eocene Trilogy

= River deep, mountain high * Nevada: Cooling and Uplifting - Cambrian mollusks really do grow up
= Clouding the Point Data - Discharge and retreat—The showdown
L in Gower Gulch
TO SUBSCR|BE, CONTACT * Questioning Suspect Terrane

gsaservice@geosociety.org, or call +1-888-443-4472, or +1-303-357-1000, option 3.

Look for open access articles and more at www.gsajournals.org
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' “STAY UP-TO-DATE ON
"THE LATEST RESEARCH
. “IN GEOSCIENCE

Subscribe to Geophysical Research Letters (GRL), a
journal recently listed as #1 in the most-cited journal
category by Thomson Scientific, parent of ISI Web of
Knowledge. The journal published over 13,000 articles
and garnered more than 116,000 citations during the
past 10 years.

GRL publishes concise articles presenting scientific
advances that are likely to have immediate impact
on the research of other investigators. The journal’s
content can either focus on a specific discipline or
apply broadly to the geophysical science community.

Editors: James S. Famiglietti, Editor in Chief;

Eric Calais, Margaret W. Chen, Fabio Florindo,
Rangasayi Halthore, Praveen Kumar, Anne Miiller,
Mark G. New, Nikolai Ostgaard, Eric Rignot,
Meric A. Srokosz, Naohiro Yoshida, Aldo Zollo

ISI Impact Factor: 2.602

Many articles published in GRL include dynamic
content, such as animations, video clips,
three-dimensional images, virtual reality, interactive
math, and audio. Dynamic materials are fully
integrated with the journal article and archived.
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4.-D Framework

of Continental Crust

edited by Robert D. Hatcher Jr., Marvin P. Carlson,

John H. McBride, and José R. Martinez Catalan

This book contains landmark papers on the processes of formation of continental crust
from its beginnings in the Archean to modern processes, as well as discussions of several
ancient and modern orogenic belts. The book is international in scope, with contributions
from geoscientists dealing with crustal processes on five continents, and articles from more
than 50 non-U.S. authors and co-authors.

MWR200, 632 p. plus index, CD-ROM; ISBN 9780813712000
$120.00, member price $84.00
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