
A note from the chair
Christine McCarthy
Lamont-Doherty Earth Observatory

PPEM Chair

Dear  friends  and  Colleagues,  I  hope  this  note
finds  you safe  and  healthy.  Whether  it  is  bread
baking, bird watching, or long hot showers with
copious amounts of wine, I hope you have found
your Covid coping strategy and that it continues to
work for you. 

Despite the strange circumstance and cumbersome
requirements,  we had an incredible collection of
posters and talks this year  at  our  annual  PPEM
AGU sessions. And despite a very early start time
(for  those  on  the  west  coast),  we  had  a  great
turnout for the oral session.  Thank you to those
who attended, asked probing questions,  and vol-
unteered to judge student presentations. We have a
great community and it was so nice to see people
coming together  and  supporting one another,  in
particular all those early career speakers. 

For  this  year’s PPEM dinner  we decided  to  try
something different. Instead of just another Zoom
meeting,  we  found  a  software  program that  al-
lowed us to maneuver little avatars around a meet-
ing space, popping in and out of games and con-
versations as we wished. Seeing groups of people
playing Pictionary over in the “bar,” others having
one-on-one chats in the lobby, and still others dis-
cussing science in the poster room made it almost
feel like a  normal meeting. Thanks so much for
those who agreed to try something new and join
us. I didn’t keep a strict head count, but I estimate
that we had at  least  40 people come in and out
during the evening. It was great to see you. Hope-

fully we’ll do an in-person PPEM dinner some-
time soon.

As always, AGU marks the transition of commit-
tee membership. This year Andy Rathbun is rotat-
ing off as our Industry Representative. A big thank
you to Andy for all your help and bringing your
perspective from a non-academia path. Andy will
continue to help with the planning of the PPEM
dinners  in  San  Francisco,  thank  goodness.  He’s
been great at scouting out new places for us to en-
joy and we’re happy to have his continued assis-
tance.  A new  Industry  Rep  will  be  announced
shortly.   

Award winners in the PPEM community this year
include Leif Tokle, who won one of the Mineral
and Rock Physics Graduate Research Awards, and
our own Marco Scuderi, who received the Mineral
and Rock Physics Early Career Award. Wenlu Zhu
received EGU’s 2020 Louis Néel Medal, which is
awarded  in  recognition  of  outstanding  achieve-
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ments in rock magnetism, rock physics and geo-
materials. Congratulations to all!

As for future meetings,  so much is in the air of
course. I’m sure many of you will be enjoying a
virtual EGU in the spring. I’m told our Rock De-
formation  GRC is proceeding  as  if  2020  didn’t
happen (if only), in that the meeting planned for
last summer (to be led by Chair Dan Faulkner and

Vice  Chair  Heather  Savage)  titled  “Combining
Laboratory  Measurements  with  Observational
Constraints  to  Understand  Tectonic  Processes”
will happen in 2022 (on the even year schedule)
and  we’ll  continue every two years thereafter.  I
very much look forward to seeing you all there!

Until then, hang in there everyone,

Christine

Key announcements
• Replacement to PPEM listserv

◦ We’re now set up as an “AGU Com-
munity,” which acts as an online dis-
cussion forum.

◦ Find the PPEM forum under the Dis-
cussion menus of the MRP home page.

• Spread the word about PPEM!
◦ Newcomers to our community largely 

hear about PPEM by word of mouth. 
This is a reminder for you to tell new 
members of your research groups 
about PPEM.

• Talks and tutorials from ISRD are now 
available online. See ISRD below for de-
tails.

• Upcoming dates:
◦ Feb. 26, 2021, SZ4D Townhall, click 

here for details.
◦ Apr. 20, 2021, Digital Future of Rock 

Data, Townhall at EGU, see Stra-
boSpot below for details.

◦ Jan. 18 to 22, 2021, 2nd ISRD Work-
shop, registration now open, see ISRD 
below for details.

RCN: In-situ Studies of 
Rock Deformation (ISRD)
Wenlu Zhu

University of Maryland
ISRD Chair

In-situ Studies of Rock Deformation (ISRD) is an
NSF  supported  Research Collaborative Network
(RCN). The goal of ISRD is to create new direc-
tions for experimental rock deformation research
by taking advantage of emerging both X-ray–  and
neutron–based beamline technologies.  Through a
series of science workshops and hands-on training
session, ISRD aims at bringing together geophysi-
cists and beamline scientists to chart a path for-
ward for  the  development  of  new measurement
capabilities and experiments.

The 1  st   science workshop   was hosted by the Cor-
nell High Energy Synchrotron Source (CHESS).
On  June  18–19,  2020,  ~130  researchers  from
academia, national laboratories, and industry gath-

ered  virtually  via  Zoom.
Invited speakers from a di-
verse research background
presented  outstanding
questions  in  geophysics
and  introduced recent  ad-
vances  in  high-energy X-
ray  imaging  and  diffrac-
tion capabilities to the par-
ticipants.  The  workshop  ended  with  a  series  of
discussions on their potential applications in rock
deformation  research.  (find  the  program  and
recorded talks here). 

While in-person hands-on training sessions were
not possible in 2020 due to the COVID-19 pan-
demic, a virtual tutorial on synchrotron-computed
microtomography was provided by Mark Rivers at
the Advanced Photon Source (find recorded ISRD
tutorials  here). The tutorial included an introduc-
tion to synchrotron-based X-ray microtomography
techniques  using  adsorption  and  phase  contrast,
and a step-by-step walkthrough of the microtomo-
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graphic data collection and reconstruction. The tu-
torial was offered twice on Oct. 29–30, 2020, and
in total ~70 researchers participated.

In 2021, we continue building and promoting this
RCN. Registration for the 2nd ISDR science work-
shop on Jan. 18–22, 2021 is now open. Please go
to  https://www.isrdrcn.org/ for detailed workshop
agenda and online registration.

RCN: SZ4D 
Melodie French
Rice University

SZ4D (Subduction Zones in 4-Dimensions) is a 
community-driven initiative to develop a science 
plan for interdisciplinary and integrative subduc-
tion zone research. This is the third and final year 
of an NSF-funded Research Coordination Net-
work to develop this plan, and we will be reaching
out to the broader community for feedback and 
advice throughout 2021. The PPEM community is
an important contributor to all three of the science

interest groups: Faulting
and Earthquake Cycles,
Magmatic Drivers of
Eruption, and Land-
scapes and Seascapes.
PPEM members pro-
vided valuable feedback
at the GSA townhall in
October, and we are
planning another townhall for late February. We 
hope you will sign up for one or more of the inter-
est groups at www.sz4d.org to stay informed of 
these and other opportunities to contribute.

StraboSpot for Experimental 
Rock Deformation:  
Developments in Digital Data 
System Design
Andreas Kronenberg, Julie Newman, 

Hannah Cunningham, Noah Phillips
Texas A&M University
Matej Pec, Ulrich Mok
Massachusetts Institute of Technology
Basil Tikoff
University of Wisconsin

Thanks to the overwhelming cooperation and con-
tributions  of  PPEM  membership  during  these
times of limited lab access, we are pleased to re-
port significant progress in the development of a
StraboSpot  digital  data  system for  experimental
rock deformation.  We invite you to attend the on-
line Townhall Meeting TM 7 on “The Digital Fu-
ture of Rock Data:  Tools and e-infrastructure for
Experimental  and  Microstructural  Data”  where
these  developments  will  be  presented  and  dis-
cussed.  This Townhall Meeting will be hosted by
the  EGU  at  its  upcoming  General  Assembly,
scheduled  for  the  evening  of  Tuesday,  Apr.  20,

2021 in Europe,  and mid-day in  North America
(https://meetingorganizer.copernicus.org/EGU21/
session/41334,  organized  by  Geertje  ter  Maat,
Richard Wessels, and Randolph Williams).  

The  specialized  vocabulary used  to  characterize
methods,  apparatus,  types  of  experiments,  and
mechanical behavior has been compiled, and the
metadata  required  to  characterize  experimental
data have been determined for commonly used de-
formation  apparatus  and  types  of  experiments.
We have examined means of making experimental
workflow efficient while starting up and doing ex-
periments,  and  uploading  digital  data  real-time.
StraboSpot for experimental rock mechanics will
also  leverage  developments  in  StraboSpot  Mi-
crostructures,  providing  links  to  microstructural,
fabric, and compositional data that correspond to
digital  mechanical
datasets.  Ultimately, the
goal  is  to  provide  im-
proved data management
in  experimental  studies
of  rock  deformation,  as
mandated  by  journals
and  funding  agencies,
and  facilitate  data
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searches and links between datasets that  can be
compared  quantitatively,  compiled,  and  reana-
lyzed.   The  vocabulary,  standards,  calibrations,
and data formats entered on the world wide web
must be international, and participation by Euro-
pean and UK PPEM members involved in the de-
velopment of the European Plate Observing Sys-
tem (EPOS) geological data system are much ap-
preciated.

Digital mechanical data can have a simple struc-
ture and format,  but  they will  only be  useful  if
they are linked to metadata files that provide basic
experiment information, apparatus characteristics,
and sample details.  Thus, metadata files must be
developed  that  replace  how  we  currently  keep
track  of  experimental  descriptions  in  hard-copy
lab notebooks.  Metadata files will ultimately be
posted on the  internet  and linked to  the experi-
mental datasets.  Developing a laboratory app to
enter experimental metadata has required us to de-
velop a complete vocabulary.   Some terms may
seem  technical  to  field  geologists  and   geody-
namic modelers,  but are excellent  descriptors of
the experiment and are easily defined.  These in-
clude,  for  example,  confining  pressure,  conven-
tional- and  true-triaxial  compression,  normal
stress,  constant strain rate,  creep experiment,  hit
point, slide-hold-slide, temperature-stepping, dou-
ble-direct  shear,  and  Paterson  gas  apparatus.
Other terms that describe the nature of the results,
or  the researcher’s claims regarding the type of
deformation observed may be susceptible to inter-
pretation, but they are probably more important as
keywords  for  internet  searches  of  experimental
data.  These might include brittle, ductile, plastic,
viscous, quasi-static or dynamic friction, diffusion
creep or  grain-size-sensitive creep, and  anelastic
deformation.

Beta-testing of metadata files to characterize types
of  apparatus,  experiments,  specimens,  and  mea-
surements that apply to experimental rock defor-
mation datasets has been carried out for a number
of  deformation  apparatus  and  types  of  experi-
ments, including:

• uniaxial compression using unconfined load ap-
paratus,

• point load and nano-indentation experiments

• Brazilian tests

• conventional and true triaxial compression using
large-volume triaxial deformation apparatus

◦ Heard and Paterson Gas apparatus

◦ Griggs-type piston-cylinder apparatus 

◦ D-DIA multi-anvil deformation apparatus

• frictional  sliding  in  direct  and  double-direct
shear apparatus

• quasi-static and dynamic friction in rotary shear
apparatus

• high temperature, high-strain shear in rotary Pa-
terson apparatus

• hydrothermal shear in ring shear apparatus

• cryogenic  compression  in  triaxial  compression
apparatus

• cryogenic  friction  and  shear  strain  in  double-
direct shear apparatus

• dynamic compression in split Hopkinson bar ap-
paratus

Complete metadata files will be linked to digital
mechanical  data,  starting  material  descriptions,
deformed sample microstructures and fabric data,
adopting all  of the features and functionality  of
StraboSpot  Microstructures.   The final  step  fol-
lowing our initial Beta-testing will be to develop
the StraboSpot App, designed to fit into the nor-
mal laboratory workflow, and making it available
to PPEM membership to use and review.  The spe-
cific task to incorporate StraboSpot developments
and  findings  into  automated  local  laboratory
workflows and management systems is addressed
in a complementary NSF-funded project (LAPS;
NSF #1948453). 

At present, data acquisition systems in most rock
deformation laboratories stream data to files on a
local computer dedicated to the deformation appa-
ratus, and data are only uploaded to files that are
web accessible sometime after the experiment is
completed.   Using  the  StraboSpot  App,  experi-
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mental and user metadata can be uploaded auto-
matically.  Experimental and analytical results re-
lated to the test may be linked at any time to the
created  metadata  set.   Efforts  are  underway  to
streamline  the  entry  of  data  into  files  real-time
that  can  start  out  as  private  (not  searchable)
datasets and readily be turned into posted publicly
available  (searchable)  datasets  once  studies  are
published. 

We  are  grateful  to  the  participation  of  PPEM
membership to Beta-test and improve the current
version of our metadata entry and vocabulary, as
we develop the StraboSpot digital data system for
experimental  rock  deformation.   Significant  im-
provements have been made with the help of these
individuals (communicated through lengthy zoom
meetings):

Monica Barbery (TAMU)
Auke Barnhoorn (Univ. Delft)
Lars Hansen  (Univ Minnesota)
Caleb Holyoke (Univ Akron)
Moo Lee (Sandia)
David Lockner (USGS)
Christine McCarthy (Lamont-Doherty)
Andre Niemeijer (Univ Utrecht)
Audrey Ougier-Simonin (BGS)
Terry Tullis (Brown Univ)
Mark Zimmermann (Univ Minnesota)

We look forward to seeing you at the online EGU 
Townhall Meeting on Apr. 20, 2021!  This work is 
supported by the National Science Foundation 
under NSF EarthCube GEO grant #1639749 and 
NSF-GI LAPS grant #1948453; this support is 
gratefully acknowledged.
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