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The annual PPEM dinner will 
take place on Monday, Decem-
ber 9th. at Henry’s Hunan Res-
taurant. Festivities will begin 
with a cash bar at 7:30, followed 
by dinner at 8:00.  The banquet 
style menu will feature a variety 
of meat, chicken, seafood and 
vegetarian dishes showcasing 
the 3 cuisines of China’s Hu-
nan region. The restaurant is a 
short walk from the Moscone 
Center, at 110 Natoma Street, 
San Francisco, CA 94105 in an 
alley west of 2nd between How-
ard and Mission.  See page 8 for 
reservation information.
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Dear friends and Colleagues,

After years of preparation and 
planning, a consortium known as 
DEFORM (Deformation Experi-
mentation at the Frontier Of Rock 
and Mineral research) was created 
in 2013 (see article by Andreas 
Kronenberg on Page 2). The mis-
sion of DEFORM is to facilitate 
innovation, to foster collaboration, 
and to promote research and educa-
tion in the field of rock and mineral 
physics. DEFORM aims at help-
ing members of PPEM to advance 
together. I would like to take this 
opportunity to thank many PPEM 
members who contributed to the 
DEFORM proposal to NSF in Au-
gust 2013. Special thanks to Terry 
Tullis, who led the efforts of estab-
lishing DEFORM.

It’s time to prepare for our an-
nual gathering at the PPEM dinner 
during the Fall AGU meeting. Hen-
ry’s Hunan, located at 110 Natoma 
Street, near the Moscone Center, 
will    again be our choice of venue. 
This restaurant, which hosted the 
2011 and 2012 PPEM dinners, is 
the right size for the group and close 

to the meeting, advise Steve Blair 
and Brian Bonner. They add that 
we were treated well there. Please 
come to enjoy an evening of food 
and fun as you reconnect with old 
friends and meet new ones.

Starting this year, the PPEM 
Steering Committee welcomes new 
members Nick Austin, Margaret 
Boettcher, and Wen-lu Zhu (Chair), 
who will be joining continuing 
members Heather Savage, Holger 
Stunitz, and Jessica Warren. Spe-
cial thanks go out to Judi Chester 
(Chair), Steve Karner, and Phil Ske-
mer, who stepped down this year af-
ter serving their 3-year terms. The 
steering committee will meet dur-
ing the Fall AGU meeting to discuss 
ideas about how to promote the sci-
ence, activities and visibility of the 
PPEM community. Please feel free 
to contact any one of us.

Hope to see you all in San Fran-
cisco!

Best regards,

Wenlu
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A consortium known as DE-
FORM (Deformation Ex-
perimentation at the Fron-

tier Of Rock and Mineral research) 
has emerged from discussions, 
meetings, and workshops over the 
last year, which will have broad 
overlap in membership and research 
interests with those of PPEM.  One 
of the key goals of DEFORM is to 
advance our science by bringing 
together those who conduct labo-
ratory deformation experiments 
on rocks and minerals and those 
who apply experimental results to 
modeling and observational stud-
ies.  DEFORM is organized to host 
meetings with scientific topics that 
attract experimentalists, geodynam-
icists, seismologists and structural 
geologists, more specialized work-
shops that address topical and tech-
nical issues, and summer schools 
for students and postdocs.  Most 
importantly, DEFORM will offer 
access to shared laboratories facili-
ties to all of its members. 

By opening existing rock deforma-
tion laboratories distributed across 
the United States, we hope to sup-
port the careers of young experi-
mental geoscientists who ultimately 
plan to build their own labs and 
geoscientists at all stages of their 
careers who may never build a lab 
and will continue using shared DE-
FORM lab facilities.  We also hope 
to facilitate the development of a 
new generation of laboratory instru-
ments that will enable new measure-

~ Andreas Kronenberg ~
Texas A&M University

DEFORM - a New Consortium
ments, extend conditions of defor-
mation, and improve measurement 
resolution. Ultimately, we wish to 
provide opportunities for collab-
orative research and education, and 
foster the integration of multiple ap-
proaches to understand processes of 
deformation in the Earth.

Current membership of DEFORM 
consists of 65 institutions, with one 
faculty member or research scien-
tist serving as a representative from 
each university or governmental 
institution. Twenty three of these 
members are international, and two 
are for-profit companies, who will 
be included in all DEFORM activi-
ties other than elections and direct 
support from U.S. federal agencies.  

A proposal was submitted to NSF 
on Aug. 30, 2013, outlining our 
mission, goals, and governance of 

DEFORM and seeking funds for in-
terdisciplinary community building, 
and the establishment of shared lab-
oratory facilities.  Scientific themes 
highlighted in the proposal include 
lithosphere dynamics and mantle 
flow, earthquake physics, coupled 
crustal deformation and fluid flow, 
unconventional energy and waste 
isolation applications, and glacier 
and planetary ice dynamics.  Tech-
nical needs are identified to open 
up existing labs as a distributed 
national facility, and make these 
facilities available to both experi-
mental specialists and new users of 
deformation apparatus.  The pro-
posal benefitted from the efforts 
of many members of PPEM who 
attended the workshop at Harvard 
(Aug. 16-19, 2012) and an organi-
zational meeting of DEFORM held 

- Continued on Page 3-



in San Francisco (Dec. 1-2, 2012) 
just prior to the annual AGU Meet-
ing.  Discussions at the Harvard 
workshop led to a white paper on 
“Advancing Experimental Rock 
Deformation Research: Scientific, 
Personnel, and Technical Needs” 
(Tullis et al., 2013), which was sub-
mitted to NSF prior to our entry of 
the recent grant proposal, and the 
San Francisco meeting led to the 
adoption of by-laws that outline 
the structure and governance of the 
DEFORM consortium (DEFORM 
By-Laws, 2013).  A smaller work-
ing group, again made up of PPEM 
members, met with NSF personnel 
(in Arlington, VA June 11-13, 2013) 
and prepared the DEFORM propos-
al to support its community building 
activities, and develop a distributed 
national facility for rock deforma-
tion experimentation.

Funding has been requested to sup-
port community building, including 
the establishment of annual DE-
FORM meetings with broad scien-
tific themes, which will be designed 
to bring together experimentalists, 
modelers, and observational geosci-
entists.  Collaborations will further 
be promoted by workshops, some 
of which will be topical and some 
which will address technical and 
design problems, and lead to col-
laborative instrument design.  One 
goal will be to increase the group 
of geoscientists who do experi-
ments, including graduate students 
and postdocs, early career, assistant 
professors, and more established 
geoscientists by providing access to 
shared laboratory facilities.  Sum-
mer schools will be offered with 
hands-on lab experiments, available 
to students at four-year colleges as 
well as larger research universities 

that do not have rock deformation 
labs.   

Funding has also been requested to 
establish a shared national facility 
for experimental rock deformation, 
opening up existing laboratories 
across the United States, and en-
couraging research visits by a wide 
range of geoscientists.  Experimen-
tal studies by visitors to distributed 
DEFORM laboratories will require 
technical support, safety training, 
travel and research expenses for stu-
dents, and technique development.  
The shared DEFORM facilities are 
envisioned to grow as early career 
experimentalists build new labo-
ratories, and new instrumentation 
is developed. Community design 
efforts will be supported by a con-
sulting professional engineer, and 
apparatus design will benefit from 
numerical performance modeling 
and testing.  Early collaborative 
design projects may include 1) the 
development of integrated triaxial 
deformation apparatus capable of 
studying coupled mechanical, fluid 
transport, and chemical processes, 
2) the development and improve-
ment of high-velocity friction appa-
ratus capable of studying dynamic 
friction at crustal pressures and 
temperatures, 3) the standardiza-
tion of load cells and furnaces of 
Paterson gas apparatus, and 4) the 
development of a new generation of 
piston-cylinder apparatus to replace 
the Griggs rig, capable of collect-
ing accurate, high resolution me-
chanical data at high pressures and 
temperatures, and of imposing large 
shear strains.

With the establishment of the DE-
FORM National Facilities, we plan 
to develop a searchable, centralized 
archive of experimental rock defor-
mation data, including mechanical 

results, experimentally generated 
deformation microstructures, and 
fabrics.  This initiative will benefit 
from the efforts of a dedicated IT 
specialist and we plan to dovetail 
our database development with data 
archiving and cyber information 
developments of EarthCube.  In ad-
dition to developing experimental 
databases, we plan to archive and 
share apparatus designs, experi-
mental practices, and calibrations, 
and we plan to curate a collection 
of starting materials and standards.  
We also plan to provide a variety of 
resources to DEFORM members, 
such as information about vendors 
of specialized instrumentation, 
manufacturers of advanced materi-
als, and reliable and cost-effective 
machine shops.

What differentiates DEFORM from 
PPEM?  Not much when it comes to 
scientific interests.  However, they 
differ of necessity in their roles and 
representation. As part of the Min-
eral and Rock Physics Focus Group, 
PPEM represents our professional 
interests in AGU.  It is not appro-
priate for AGU sections or focus 
groups to double as funding initia-
tives or consortia that represent in-
terests outside of AGU. DEFORM, 
in contrast, has been initiated with 
the purpose of funding a new na-
tional facility for rock deformation 
research, which will require NSF 
support, as well as synergistic com-
munity building and educational 
activities that integrate studies of 
rock deformation, and foster new 
collaborations by experimentalists, 
modelers, and observational geo-
scientists.  As such, the relationship 
between DEFORM and PPEM will 
be much like the relationship be-
tween COMPRES, which is funded 
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by NSF, and MRP (of AGU). 

DEFORM governance will de-
pend on the active participation 
by its members and representation 
on a number of standing commit-
tees.  Committee memberships are 
determined by election, while the 
DEFORM President is appointed 
to (and removed from) office by the 
elected Executive Committee.  Re-
search visitation proposals to gain 
access to DEFORM laboratories 
will be evaluated by a Facilities 
Committee, and new instrument 
development initiatives and work-
shops will be evaluated by an In-
frastructure Committee.  Summer 
schools and outreach activities will 
be evaluated by an Education and 
Outreach Committee.  An Advi-
sory Council, consisting of a broad 
range of geoscientists, will provide 
feedback to DEFORM’s Executive 
Committee and President, and to 
NSF.  Greg Hirth has agreed to serve 
as the first Chair of the DEFORM 
Executive Committee, and Andreas 
Kronenberg has agreed to serve as 
the first DEFORM President.

The proposal to fund DEFORM 
is currently under review by NSF.  
However, it is not too early to join. 
If you are interested in represent-
ing your institution as part of DE-
FORM, please see https://docs.
google.com/a/brown.edu/forms/d/
1glUVGLmVVVcM11b8c700x-
hVeqYDdC2UL1p34DZyhuXQ/
edit?usp=sharing and sign up.

- Continued from Page 3-

Evolving rock structure: From 
grain-scale to planet-scale
The 10th Gordon Research Con-
ference on Rock Deformation

The 10th Gordon Research 
Conference on Rock Defor-
mation will take place from 

August 17-22, 2014, at the Proctor 
Academy in Andover, New Hamp-
shire. The theme for this meeting 
is “Evolving rock structure: From 
grain-scale to planet-scale”, led by 
Wen-lu Zhu (Chair) and Francois 
Renard (Vice-Chair).  

Rock microstructures hold the key 
to unraveling complex rock his-
tory. The physical properties and 
rheology of rocks, both controlled 
and expressed by the microstruc-
tures, exhibit substantial spatio-
temporal variability in response to 
mechanical, chemical and thermal 
loads. Therefore, correlating physi-
cal properties with rock structure at 
various scales, in three dimensions, 
and in four dimensions when time 
evolution is considered, remains a 
grand challenge of Rock Deforma-
tion research. Transformative stud-
ies call for the integration of novel 
experimental approaches, state-of-
the-art imaging technologies, im-
proving geophysical techniques, 
and geodynamic models. At the 
2014 GRC on Rock Deformation, 
leading experts in experimental 
rock deformation, structural geol-
ogy, earthquake seismology, geod-
esy, geodynamics, mineral phys-
ics, material science, petroleum 
engineering, and planetary geology 
will discuss recent progress and out-
standing questions in characterizing 

structural evolution across multiple 
length scales. Detailed program can 
be found at:
h t t p : / / w w w . g r c . o r g /
program=rockdef 

Deformation of Geological Ma-
terials in Multi-scale and Multi-
phase Systems
2014 Gordon Research Seminar 
on Rock Deformation

As a prelude to the 2014 Rock De-
formation Gordon Research Con-
ference, the first Gordon Research 
Seminar (GRS) on Rock Defor-
mation will be held on August 16-
17, 2014. The Gordon Research 
Seminar on Rock Deformation is a 
unique forum for graduate students, 
post-docs, and other scientists with 
comparable levels of experience and 
education to present and exchange 
new data and cutting edge ideas. 

Chaired by Lars Hansen and Chris-
tine McCarthy, this meeting focuses 
on the mechanisms and implications 
of rock deformation with an em-
phasis on 1) processes that operate 
on multiple time and length scales, 
facilitating extrapolation from labo-
ratory to Earth, and 2) difficulties 
and progress in elucidating the me-
chanics of compositionally com-
plex systems. A broad spectrum of 
contributions, ranging from brittle 
deformation and friction to viscous 
flow, is encouraged. Two keynote 
presentations will be given by Greg 
Hirth (Brown) and Ian Jackson 
(ANU). Please note that those in-
terested in attending both meetings 
must submit an application for the 
GRS in addition to an application 
for the GRC. 

2014 GRC and GRS on Rock Deformation
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In September 2013, the Geody-
namics & Geofluids Research 
Group at the KU Leuven (Bel-

gium) hosted the 19th International 
Conference on Deformation Mech-
anisms, Rheology and Tectonics, 
DRT2013 in short. Around 100 
earth and material scientists from 
more than 20 countries all over 
the world participated to this suc-
cessful meeting. After three days 
of talks and poster, a two-day field 
trip was organized to discover some 
of the geological highlights in the 
Ardenne-Eifel region, such as the 
‘mullions’ at Dedenborn (Germany) 
and the original ‘boudins’ at Bas-
togne (Belgium).
Following the DRT tradition, the 
Leuven meeting was devoted to the 
study of deformation behavior and 
rheology of minerals, rocks and oth-
er materials – from post-perovskite 
at the core-mantle boundary to ice 
in glaciers. Deformation processes 
on all scales of observations – from 
crystallographic defects to meta-
morphic core complexes – were 
the subject of discussion. Particu-
lar attention was paid to the recent 
advances in instrumental and ex-
perimental techniques, modeling 
applications in earth and material 
sciences for a better understanding 
and quantification of the micro-
structural evolution and mechanical 
properties of rocks; to the develop-
ment of anisotropy in the deep Earth 
in relation to mantle dynamics and 
lithospheric processes; to the me-

chanical and chemical role of geo-
fluids in the deformation processes; 
and finally, to the valorization of 
microstructural research to societal 
issues, such as CCS, geohazards, or 
radioactive waste disposal.
The biannual DRT meetings aspire 
bringing together researchers in the 
broad fields of structural geology, 
geodynamics, rheology and mate-
rial sciences, and encouraging a 
dialogue between field geologists, 
experimentalists, modelers on prob-
lems and question posed by struc-
tures and microstructures in natural 
rocks and synthetic materials.
The DRT meeting series was initi-

ated in 1976 by Henk Zwart, Rich-
ard Lisle, Gordon Lister and Paul 
Williams. The Leiden Conference 
on Fabrics, Microtextures and Mi-
crotectonics particularly aimed at 
encouraging a debate between earth 
and material scientists, a tradition 
that is fostered ever since. Follow-
ing the Leiden Conference, the DRT 
meeting has been hosted every two 
years by a different European uni-
versity. To date, three DRT meet-
ings were held in The Netherlands 
and Switzerland, two meetings in 
Germany, U.K. and France, and one 

19th International Conference on
Deformation Mechanisms, Rheology and Tectonics

KU Leuven, Belgium, September 16-18, 2013
~ Manuel Sintubin ~

KU Leuven, Belgium

The post-conference field trip focused on the different types of quartz veins 
and related structures in the Ardenne-Eifel region (Germany, Belgium), 
such as the textbook examples of ‘mullions’ at Dedenborn. From left to 
right: Eric de Kemp, Deborah and Sven Morgan, Koen Van Noten, Jens 
Walter, Laurent Montesi, Manuel Sintubin, Max Arndt, Koen Torremans, 
Han-Rudolf Wenk, and Tom Haerinck.
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Japan Trench Fast Drilling Project (JFAST) Postcruise 
Meeting 

~ Patrick Fulton & Emily 
Brodksy~

University of California, Santa 
Cruz
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breaker in San Francisco that was 
followed the next day by a field trip 
lead by Casey Moore to exposures 
of ancient subduction zone com-
plexes along the Marin Headlands 
near San Francisco. The exposures 
provided field context to structures 

that may be similar to 
those drilled. 

With everyone trans-
ported down to Santa 
Cruz, the first full day 
of presentations and 
discussions included 
brief introductions 
and updates from 
each of the attendees. 
Breakout sessions 

were held in which group progress 
reports and requests from other 
technical groups were developed.  
The groups loosely followed ship-
board assignments and focused on 
stress, friction, and fault mechanics; 

meeting in Sweden, Austria, Czech 
Republic, Italy, Spain and Belgium. 
Traditionally, the meetings also re-
sult in special issues of Journal of 
Structural Geology, Tectonophysics 
or the Special Publications series of 
the Geological Society of London.
The next DRT meeting, in 2015, 
will be hosted by the Structural Ge-
ology, Tectonics and Geomechanics 
Group at the RWTH Aachen (Ger-
many), chaired by Janos Urai.

For more information on DRT, 
please consult our webpage (ees.ku-
leuven.be/drt2013).

- Continued on Page 7 -

In 2012, the JFAST expedition 
(IODP 343/343T) success-
fully drilled across the Japan 

Trench plate boundary fault where 
it slipped ~50 meters during 2011 
Mw9.0 Tohoku-oki Earthquake. 
The team collected core and log-
ging data from the fault zone and 
installed a temperature observatory 
to monitor remaining frictional heat 
signal. The key objectives of the 
JFAST Project include determining 
the stress state on the fault during 
and after the earthquake and char-
acterizing the physical properties 
that may have contributed to the 
large slip at shallow depths.

In September 2013, the 2nd post-
cruise meeting brought nearly the 
entire team of shipboard and on-
shore scientists to 
Santa Cruz to share 
results to date and de-
velop and strengthen 
collaborations. The 
4 days of presenta-
tions, discussions 
and field trips sys-
tematically covered 
all of the participants 
preliminary results 
to date and began to place them in 
context. Funding for the meeting 
came from the US Science Support 
Program for IODP with additional 
support from the Gordon and Betty 
Moore Foundation.

The meeting began with an ice-

DRT
- Continued from Page 5-
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fluid flow, heat and chemical trans-
port; prism structure, core-log-seis-
mic integration; and stratigraphy, 
structure, deformation mechanisms.  
Further discussion and updates were 
held during outdoor poster sessions 
and an evening session involved 
discussions about possible future 
drilling projects along the Japan 
Trench.

The second full meeting day in-
cluded long-format talks from 
Christie Rowe (micro- and nano- 
structures), Jun Kameda (XRD), 
Heather Savage (thermal maturity 
markers), Patrick Fulton (tempera-
ture observatory),Wataru Tanikawa 
(permeability), and Jim Mori (earth-
quake energy budget).  Additional 
presentations provided updates on 
stratigraphic determinations, and 
discussions were held in which a 
unified model for the stratigraphy at 
the JFAST borehole sites was devel-
oped. 

Breakout sessions were held again 
to develop collaboration plans that 
would address the various project 
needs and best tackle outstanding 
questions associated with earth-
quake physics, deformation me-
chanics, and physical properties.  
These breakout groups were orga-
nized around core analyses, obser-
vatory/fluid flow studies, logging 
data analyses, and laboratory exper-
iments. Informal discussions con-
tinued at a group dinner held at the 
Seymour Marine Discovery Center 
along the cliffs overlooking Mon-
terrey Bay.

Breakout group reports were pre-

JFAST
- Continued from Page 6 -

sented on the morning of the last 
day and collaboration plans were 
further developed.  Transportation 
back to San Francisco was pro-
vided by way a field trip along the 
San Andreas Fault led by Emily 
Brodsky that focused on the fault 
exposures at the transition between 
the locked and creeping section of 
the San Andreas, which may have 
implications for evaluating the de-
formation behavior of the Tohoku 
subduction fault. The trip included 
a visit to damage zone exposures in 
Logan Quarry near Aromas, CA and 
sections of the creeping section near 
San Juan Bautista, CA. 

The discussion in Santa Cruz have 
re-energized the team and resulted 
in longer term collaboration plans. 
Updates and discussions are ex-
pected to continue at the Fall AGU 
meeting at San Francisco, and the 
first results from the project are 
starting to be published.

On Nov 12-14, 2013, the rock de-
formation (DEFORM) and mineral 
physics (COMPRES) communi-
ties gathered to address the current 
state, future challenges, needs, op-
portunities, and directions of cy-
berinfrastructure as related to our 
research.  A key goal of the work-
shop was to identify scientifically 
transformative activities that could 
be facilitated by EarthCube. A total 
of 76 participants attended from the 
various fields of mineral physics and 
rock mechanics, cyber-science and 
engineering, structural geology, and 
geodynamics, as well as program 
managers from NSF/DOE/USGS. 
The workshop featured vigorous 
discussion from every participant 
during plenary sessions, breakout 
sessions, and free form discussion.  
Science drivers were discussed to 
identify particular cyberinfrastruc-
ture needs, such as: the evolution 
of chemical and physical properties 
of the Earth and other planets, the 
spectrum of fault slip, the evolution 
and feedbacks of microstructures 
during deformation, and the societal 
impact of rock and mineral physics.  
Searchable databases, automated 
data analysis software, and easier 
accessibility to high performance 
computing were just a few of the 
needs identified.  For more informa-
tion, the workshop summary will be 
available shortly.

EarthCube 
Workshop for Rock 

Deformation 
and Mineral 

Physics Research
~ Heather Savage~

Lamont-Doherty 
Earth Observatory
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2013 PPEM Dinner Reservation Form
Reservations must be made and payments received before 2 Dec 2013.
Send this form or reasonable facsimile by e-mail to: scblair@sbcglobal.net or make
a hardcopy and send by posted mail to the address below.

Please reserve:

________    places at $35.00 each

________    student places at $25.00 each

Payment: (due  2 Dec  2013)

________    I am mailing a check made out to “PPEM”
                     (Please do not make checks out to Steve Blair)

                     Mail check to:    Dr. Stephen Blair    
                                                 3700 Lakeshore Ave
                                                 Oakland, CA 94610
                                                 USA

_________    I will pay using PayPal

        Recipient’s Email: scblair@sbcglobal.net
        Subject: 2013 PPEM dinner
        Note: Please include your name on the paypal message
        (Since PPEM does not have a business account, we can NOT
        accept credit card payment.  You must establish your own
        PayPal cash account)

________    I will pay Steve Blair at the AGU meeting BEFORE the dinner
        (please: non-U.S. residents only)

Name:    __________________________________________

Affiliation:    __________________________________________

Other information, comments, special dietary requests, etc:

    __________________________________________
    __________________________________________
    __________________________________________


