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PENROSE CONFERENCE 
SCHEDULED

When Did Plate Tectonics Begin on Earth? 
Theoretical and Empirical Constraints

13–18 June 2006
lander, Wyoming, USA

Conveners:
Kent C. Condie, Department of Earth & Environmental Science, 
New Mexico Tech, Socorro, New Mexico 87801, USA, kcondie@
nmt.edu

Alfred Kröner, Institut für Geowissenschaften, Universität 
Mainz, D-55099 Mainz, Germany, kroener@mail.uni-mainz.de

Robert J. Stern, Geosciences Dept. (FO2.1), University of Texas 
at Dallas, Box 830688, Richardson, Texas 75083-0688, USA, 
rjstern@utdallas.edu

DESCRIPTION AND OBJECTIVES
earth is the only planet with plate tectonics, and it is contro-

versial why and when this began. Some argue that plate tec-
tonics already operated in Archean time, whereas others argue 
for a much later beginning. numerical experiments show that 
earth’s thermal boundary layer, the lithosphere, controls mantle 
convection. We now understand that the sinking of dense litho-
sphere in subduction zones is responsible for plate motions 
and seafloor spreading and is the principal way earth cools. 
the hotter early earth may have had a weaker and less dense 
lithosphere and so had a different style of mantle convection. 
this theoretical background is essential to provide context for 
empirical (field and lab analyses) results. Demonstrating that 
plate tectonics operated at any given time requires evidence for 
subduction and independent plate motions and rotations. 

Understanding when and why plate tectonics began is one 
of the most important unresolved problems in understanding 
earth; progress toward resolving this requires a creative and 
interdisciplinary effort. the purpose of this conference is to 
bring together scientists from different disciplines interested in 
discussing when plate tectonics began. to our knowledge, this 
is the first time a conference has been proposed specifically 
to address this issue. the conference will address both theo-
retical and empirical constraints on when the modern regime 
of plate tectonics began and what the best ways are to rec-
ognize this transition in the geologic record. theoretical con-
siderations include earth’s thermal history, what powers the 
plates, and how earth’s progressive cooling may have affected 
these forces. empirical considerations include the results of a 
wide range of field- and laboratory-based measurements and 
analyses that serve as proxies for plate motion or operation 
of subduction zones and ocean ridges, including paleomagne-
tism, isotopic and trace element compositions of igneous rocks, 

styles of deformation, the temporal distribution of hallmarks 
of subduction (ophiolites, blueschists, eclogites, and diamond- 
and coesite-bearing ultrahigh-pressure assemblages) and secu-
lar distribution of associations diagnostic of plate tectonics such 
as passive margin sequences and arc rock assemblages.

Schedule
Tues., 13 June: Participants arrive and meet at the Pronghorn 
lodge in lander, Wyoming. evening welcoming party.
Wed., 14 June: introductory lectures and discussions. Poster 
session 1, late afternoon and evening. evening lecture on  
Field trip i.
Thurs., 15 June: Field trip i.
Fri., 16 June: talks and discussion. Poster session 2. evening 
lecture on Field trip ii.
Sat., 17 June: Field trip ii.
Sun., 18 June: talks and discussion; wrap-up discussion. 
closing dinner.
(note: most participants are expected to contribute a poster or 
oral presentation.)

Venue and Estimated Costs
the conference will be held at the Pronghorn lodge in 

lander, Wyoming. lander is near the south end of the spectac-
ular Wind river Mountains, near exposures of Archean gran-
ite-greenstone terranes. During mid-June, the weather in this 
part of Wyoming can vary from sunny to rainy and cool. the 
closest airports are in Jackson, Wyoming (south of Yellowstone 
Park), and riverton, Wyoming. Vans will be available to shuttle 
participants from those airports.

the estimated registration fee of US$985 will cover lodg-
ing, most meals, and the field trips, but will not cover transpor-
tation to Wyoming.

PRELIMINARY OUTLINE OF SESSIONS

Wednesday, 14 June
Morning
Session 1: introduction and contrasting views as to when plate 
tectonics began and alternatives to plate tectonics in the early 
earth.
Afternoon
Session 2: Blueschists and UHP metamorphism through time.
Session 3: Ophiolites and oceanic plateaus through time.

Friday, 16 June
Morning
Session 4: Petrotectonic rock associations, geochemical and 
isotopic constraints: how definitive are they?
Session 5: Paleomagnetic constraints.
Afternoon
Session 6: theoretical (geodynamic) constraints on when and 
how subduction and plate tectonics began on earth.

Sunday, 18 June
Morning
Session 7: Geophysical and structural constraints.
Afternoon
Session 8: Open discussion, including “Where do we go from 
here to solve the problem?”
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Field Trips
We will take two one-day field trips in the southern Wind 

river Mountains and adjacent areas to examine Archean green-
stones, granites, and deformation zones. included will be a 
visit to the historic South Pass greenstone, a juvenile terrane 
accreted to the Wyoming Province in the late Archean, ca. 2.65 
Ga, and a traverse across the Oregon trail structure, a well-
exposed, high-grade, late Archean accretionary front in central 
Wyoming. Participants will have the opportunity to see primary 
textures preserved in greenstones, discuss rock associations in 
terms of possible tectonic settings, and examine both middle- 
and high-grade structures associated with lateral accretion.

Application Deadline: 1 March 2006
Geoscientists interested in contributing to and participating 

in lively discussions on when plate tectonics began on earth 
are encouraged to apply. Potential participants should send 
a letter of application to one of the conveners that includes 
a brief statement of interests, the relevance of the applicant’s 
recent work to the themes of the meeting, the subject of pro-
posed presentation, and contact information. interested gradu-
ate students are strongly encouraged to apply; partial support 
is available. invitations will be e-mailed to participants begin-
ning in April 2006.

registrants with Special Needs
GSA is committed to making Penrose conferences accessible 

to all. if you require special arrangements or have special dietary 
concerns, please contact lisa Smith, lsmith@geosociety.org.

At the 2005 GSA Annual Meeting, GSA council approved 
the establishment of a new (sixteenth) GSA Division, the 
Geology and Health Division.

the Geology and Health Division is concerned with 
the intersection of geological conditions, whether natural 
or anthropogenic in origin, with health, disease, pathol-
ogy, and death in modern and fossil humans, animals, 
and plants. With a focus on the interdisciplinary relation-
ship of geology to medicine, biology, chemistry, and other 
sciences, the new division will foster communication and 
collaboration among scientists and practitioners who have 
differing professional perspectives. the division will also 
work to recognize significant contributions and accom-
plishments in this interdisciplinary field and to encourage 
and mentor interested students.

to join a GSA Division, go to www.geosociety.org/ 
sectdiv/, or contact GSA Sales and Service, +1-303-357-1000 
option 3, fax +1-303-357-1071, gsaservice@geosociety.org.

new GSA Division:  
Geology and Health
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