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Collaboration to Populate a SCEC Community Paleoseismic Model 
 

 
Work to Date – Our proposed work for this past year was to compile published and unpublished 
paleoseismic data from the southern San Andreas system, with a focus on the Salton Trough 
region. Figure 1 shows the many paleoseismic and slip rate sites from the Salton Trough region, 
representing over 40 years of data accumulation, which have been compiled. The files are 
organized by fault, and then by site.  The site files include trench logs, radiocarbon data, 
chronological modeling (OxCal, js files), site maps, and for many, a completed XML sheet with 
the primary summary data (Long., Lat., dates of events, slip information, if available, and links to 
the various files). Examples of the current data structure are shown in Figures 2 and 3. However, 
we encountered a major road-block for making these data and models available to the SCEC 
community in regards to their presentation and accessibility. All files currently reside on 
Rockwell’s desk-top computer at SDSU, whereas the ideal platform would be at SCEC or the 
USGS. Further, there is no current way to access the data as little progress has been made on 
developing a GUI to both input the primary data, as well as access the data remotely.  

 Towards development of 
the best platform to host the 
paleoseismic database, we 
convened a small group at the 
SCEC annual meeting (Jordan, 
Field, Dawson, Biasi, Rockwell) to 
discuss potential paths forward. 
This was followed by a meeting at 
USC that included Julien Emile-
Geay, a climatologist with 
experience in climate databases, as 
Jordan suggested a possible route 
would be to piggy-back onto an 
existing climate database. After 
careful review of the climate 
database structure, and further 
discussions, we contacted Phil 
Maechling to discuss SCEC IT help 
in developing the best path forward. 
One of the issues discussed was the 
fact that the current method of 

compiling the data onto XML data sheets is tedious and prone to errors, and that development of 
a GUI to directly enter data and upload files would both reduce errors and facilitate population of 
the database. Further, development of a GUI would allow paleoseismologists who develop the 
actual data to update the database as new data become available.  
 The end goal or top-level activities of the CPM include 1) Community hosting of 
paleoseismic data, metadata, and uncertainties; 2) Collection of vetted displacement per event 
data; 3) Representation of paleoseismic data in a unified way; and 4) Provision of interfaces for 
event data, event sequences, sampling, and likelihood estimates. It turns out that the USGS is 
interested in upgrading their fault activity database, which already has a structure similar to what 
we want to develop. We have been in contact with Ned Fields to explore whether a joint effort is 
plausible and the most effective pathway to move forward. 

 
Figure 1. Map of primary strands of the southern San 
Andreas fault system. Yellow stars are paleoseismic or slip 
rates study sites for which data have been compiled this 
previous year. 
 



Community hosting of paleoseismic data, metadata, and uncertainties:  The CPM would 
make the paleoseismic data available, documented, and current, and keep best-estimate data easy 
to identify and access.  Primary paleoseismic results (typically paleo-earthquake ages) are small 

by volume, and generally are 
efficiently represented as small 
ASCII files.  Secondary data 
include alternative event series 
and uncertainties (e.g., event 
sequences to represent the 
epistemic uncertainties). 
Supporting data and 
documentation would be 
linked and available for more 
experienced users to evaluate 
uncertainties, identify data 
gaps, and ideally organize to 
fill those gaps using external 
grant opportunities. 
 Vetted displacement 
per-event data:  Where 
displacement-per-event 
measurements can be directly 
related to individual 
earthquakes, we propose their 
addition to the CPM.  
Displacement-per-event data 
are difficult to get − geologic 
circumstances that promote 
accurate event dating on strike-
slip faults generally make slip-
per-event measurement 
difficult.  As a result, there are 
relatively few vetted 
displacements on California 

faults.  LiDAR-based displacements for the most recent ground ruptures on the San Jacinto fault 
have been proposed (Salisbury, et al., 2012), but similar-looking LiDAR measurements on the 
San Andreas fault have proven to be accidental and millennia too old to be single events 
(Salisbury, 2016 SoSAFE Workshop).  New vetted data are soon to be available for the 
southernmost San Andreas fault when the SCEC-funded work by Blanton et al. is submitted 
(forthcoming within weeks – see Rockwell, Gontz & Blanton SCEC report for 18038).    
 Representing paleoseismic data in a unified way: Currently, paleoseismic data are not 
readily available in digital form, and the data themselves are held in a variety of (awkward) 
formats.  Some events are known only by mean and symmetric uncertainties.  For others the 
actual event date probability distribution functions (PDFs) exist, but are embedded in OxCal 
models.  For others, the actual event PDFs are available, but held in Excel or binned flat files.  
Recasting these data onto a unified representation will simplify access and improve data usability.  
 Providing interfaces for event data, event sequences, sampling, and likelihood estimates: 
Under this activity, data are provided in ways that support its main uses.  Community hosting 
would start with web access to the event data and parameters. Sampling from the event pdfs is the 
only method currently available to include dating uncertainty.  Sampling within the dating 
uncertainty is also the basis for likelihood estimates.  Versions of the date pdfs suitable for 

 

 

 
Figure 2. Screen shots of the site files (organized by fault) and 
examples of the fault files (San Andreas and San Jacinto faults) 
organized by individual sites. 



sampling by others will be available.  Attention will be given to how to best represent correlated 
data; the correlation structure is not well understood, making some data susceptible to misuse. 
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Figure 3. Screen shots of two of the San Jacinto site files. For 
Carrizo Wash, the data are only found in theses or are 
unpublished, so every relevant piece has been initially dumped 
into the site file. These will be trimmed to remove redundancy. 
For Hog Lake, the work is published, so the site file required 
much less work. 



 


