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Rowe and Griffith (2015) Do faults preserve a record of seismic slip: A second opinion (Journal of Structural Geology) is being awarded the Structural 
Geology and Tectonics Division of the Geological Society of America’s Outstanding Publication Award.  

Seminal papers on interpreting seismic events in the rock record seem to have a twenty-year recurrence interval. Rick Sibson’s papers of 1975 and 
1977 pioneered the way for us to interpret fault rocks and Darryl Cowan’s influential 1999 paper focused our lens on pseudotachylites as seismic 
indicators.  

In this paper, Christie Rowe and Ashley Griffith counter the paradigm that pseudotachylites might be the only reliable indicator of seismic slip through 
careful consideration of geophysical evidence for a wide range of slip rates, laboratory experiments and field observations that were not available 
when the paradigm was established.  

Rowe and Griffith (2015) demonstrate mastery of a wide range of data sets and approaches that yields innovative insights presented in the paper. The 
well-written paper guides readers through these different data sets and clearly shows the interdisciplinary connections between approaches that 
leads us all towards deeper understanding of fault mechanics.  

In addition to being well-written, the paper provides beautiful photographs that illustrate the materials we have to work with on the challenge of 
characterizing paleo-slip behavior on faults. Figure 2 of the paper compiles geophysical evidence for a wide range of fault slip rates ranging from 
aseismic creep to earthquake rupture along with the geologic signatures for specific ranges of slip rate that are preserved in the fault rock. This is the 
kind of figure that you tack up on the wall next to your desk and shows up again and again in papers and presentations.  

Rowe and Griffith (2015) serves as a guidepost for all researchers interested in evidence for seismic slip in the rock record. Along with the papers of 
Sibson and Cowan, “Do faults preserve a record of seismic slip: A second opinion” is must-read for any course on fault mechanics.  

Please join me in congratulating Christie Rowe and Ashley Griffith for the 2016 GSA Structural Geology & Tectonics Division’s Outstanding Publication 
Award.   

Response by Christie Rowe  

First we want to thank Michele Cooke for the generous citation, and to the nominators and committee for supporting our paper for this award. A few 
years ago, Ashley and I simultaneously collected nearly identical data sets from two different faults, published papers on them in EPSL, one issue 
apart, which took completely opposite approaches to dealing with the data. So that started a really interesting conversation, we went from there to 
doing a GSA Session the next year on the topic of the Rock Record of Earthquakes, co-convened with Phil Resor and Darryl Cowan (inspired by his 1999 
paper), which led to Timothy Horscroft from Elsevier inviting us to write a review paper on this topic for Journal of Structural Geology.  



The whole process of writing it was just fascinating. It was actually a second chance for me, because when I was a graduate student at Santa Cruz I 
tried to sit in on Dave Pollard’s Advanced Structure course at Stanford, and it was at 8 am, I was driving over the hill every day, I didn’t make it, I 
dropped out. So Ashley tutored me through the Pollard approach to rock mechanics when we wrote this paper, so it was a great opportunity for me. 
Thank you Ashley, I really enjoyed the whole experience of working with you.  

We intended this paper to be for the field geologists who are looking at rocks, because I know a lot of people might see paleoseismic indicators in the 
field but they don’t always report them because they are not really sure, which contributes to a misconception that these features are very rare. We 
wanted to encourage people to think about them more. We also wrote it for the rock mechanics experimentalists, to push them to relate experimental 
materials, conditions, and products as closely as possible to the natural conditions and think about the differences with more awareness of the 
strengths and limitations of the natural record.  

The last people I want to thank are my PhD advisor, Casey Moore, who taught me to be humble in the face of difficult outcrops, and I want to thank my 
postdoc advisor, Emily Brodsky, who basically taught me the opposite: to be as assertive as you can and say what you think. I really  

want to thank Joe Allen and Marcia Bjørnerud, who reviewed the paper, they really helped us clarify some of the thoughts. I also want to thank two 
people who reviewed pretty much every idea in the paper over several years, Jamie Kirkpatrick and Heather Savage. Thank you SGT!  

Response by W. Ashley Griffith  

I want to take this opportunity to thank Michele for her thoughtful citation, the nominators for taking the initiative to go through the process of 
nominating us, and the selection committee for their consideration of our paper. I also want to thank the people who have played major roles in 
shaping my scientific and professional world view. Chuck Bailey introduced me to the incredibly frustrating field of Structural Geology. Michele Cooke 
took a big risk on me as a late blooming grad student introduced me to quantitative structural geology and fault mechanics. Dave Pollard as my PhD 
advisor is the single most influential person in my professional development, but he also encouraged me to seek out “supplementary” advisors from 
around the world. I learned about fault rocks from Giulio Di Toro and Giorgio Pennacchioni at the University of Padova and experimental fracture 
mechanics from Ares Rosakis at Caltech and Stefan Nielsen at INGV in Rome.  

Most importantly, I want to thank Christie for bringing such a complementary perspective to our collaboration. Christie and I met in 2004 in Dave 
Pollard’s “Fundamentals of Structural Geology” course at Stanford, and we realized then that we shared an interest in the mechanics of earthquakes 
and faulting. We also realized that we take drastically different approaches to solving similar problems. Christie is one of the most astute field 
geologists I know, and she is one of the world’s experts in reading fault rocks in all of their complexity. I, on the other hand, tend to simplify and 
idealize, and I tend to view the outcrop world within the confines of boundary value problems and fracture mechanics.  

Fortunately, by setting up the question of whether or not one can recognize seismic slip in the field in the context of the source time function in the 
paper that originally motivated us, Darrel Cowan provided us with a framework for melding our two perspectives. His most prescient observation, as 
far as we were concerned, borrowed from the seismological community, is that an earthquake is not simply a fault slipping quickly, but it is a rupture 
that nucleates, propagates as a patch of slip, and arrests. From this perspective Christie’s world of fault rocks and my world of fracture mechanics are 
intimately and inextricably related. So we chose to write the meat of  

the paper from the perspective of two different parts of the source time function: slip rate and rupture velocity.  

Once we finished that part of the paper the rest of it evolved organically. It is clear that our field has evolved rapidly, so rapidly that our paper is 
already a bit out of date. But certainly there ARE many fingerprints of seismic slip AND earthquake rupture propagation. In order to learn about 
earthquakes by examining the rock record, it is necessary to move beyond one or two “type localities” for fault zones, because no single fault exposure 
from one particular depth or tectonic setting can capture the complete record of nucleation, propagation, fast slip, and cessation, nor can one or two 
faults record all of the complexity associated with the weakening and restrengthening processes of earthquakes. Furthermore, it is clear that only 
through integration of field observations of seismic slip with experiments, seismological observation, and theoretical models are we going to reach a 
complete deterministic understanding of earthquake mechanics.  

I think most importantly that this paper shows the value of high quality field-based descriptive structural observations, and that it is possible to 
reconcile these observations in a quantitative framework that yields real insights into societally relevant problems like earthquake physics.  

Thank you all again for this recognition. 
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