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A joint international conference of the Seismological Society 
of America (SSA) and the Latin American and Caribbean 
Seismological Commission (LACSC) will be held in Miami, 
Florida on 14–17 May 2018. The conference is the first 
joint meeting of SSA and LACSC, one of four Regional 
Commissions of the International Association of Seismology 
and Physics of the Earth’s Interior (IASPEI).
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This year’s Technical Program Committee consists of 
Co-Chairs Carol S. Prentice (United States Geological Survey) 
and Elizabeth A. Vanacore (University of Puerto Rico at 
Mayagüez); Sergio Barrientos (University of Chile); Christa G. 
von Hillebrandt-Andrade (National Oceanic and Atmospheric 
Administration); Xyoli Pérez-Campos (National Autonomous 
University of Mexico); Mario Ruiz (Instituto Geofisico Escuela 
Politecnica Nacional, Ecuador). 
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TECHNICAL PROGRAM 

The SSA Technical Program comprises three days of oral and 
poster presentations. The session descriptions, detailed pro-
gram schedule, and all abstracts appear in the following pages. 

LECTURES

President’s Address
Andrew Michael will present the President’s Address at the 
SSA Annual Luncheon on Tuesday 15 May 2018.

William B. Joyner Memorial Lecture: Ellen M. Rathje
Wednesday 16 May, 5:30–6:30 pm

University of Texas at Austin Professor Ellen M. Rathje 
has been selected as the 2018 recipient of the William B. Joyner 
Lecture Award. Rathje is the Warren S. Bellows Centennial 
Professor in the Department of Civil, Architectural, and 
Environmental Engineering and also a Senior Research 
Scientist at the Bureau of Economic Geology at the University 
of Texas at Austin.

Seismic Landslide Assessments: Bridging the Gap 
between Engineers and Earth Scientists
Ellen M. Rathje, Ph.D., P.E., F.ASCE, University of Texas

Earthquake-induced landslides represent a significant seis-
mic hazard, as evidenced by recent earthquakes in Kaikoura, 
New Zealand and Gorkha, Nepal, and proper planning/miti-
gation requires accurate evaluation of the potential for seis-
mic landslides. Engineers often tackle this problem through a 
detailed evaluation of individual slopes and more recently have 
introduced performance-based engineering (PBE) concepts 
into the analysis.  Recognizing the compounding effects of 
multiple landslides across an area, earth scientists often evalu-
ate seismic landslides at a regional scale.  This approach sacri-
fices details, but provides a broader assessment of the impacts of 
earthquake induced landslides.  This presentation will describe 
the integration of performance-based engineering concepts 
into regional-scale seismic landslide assessments.  The basic 
PBE framework for seismic landslides will be introduced along 
with the modifications required to apply it at a regional scale.  
The application of the approach for a seismic landslide hazard 
map will be presented.  The use of seismic landslide invento-
ries to validate regional landslide assessments will be discussed, 
along with advancements in developing seismic landslide 
inventories using remote sensing techniques.  Finally, research 
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2 years of continuous KivuSNet operation as well as the current status of seismo-
logical information as deduced from these data, including a robust 1D seismic 
velocity model and calibrated local magnitude scale for the Kivu Rift region. The 
complete seismicity catalogue (volcanic and tectonic events) has been relocated, 
and a spectral inversion carried out on a subset of the data to characterize source, 
path and site effects.

Prototype Testing of the Trillium 360 Version 2 Seismometer with Improved 
Noise Performance
BAINBRIDGE, G., Nanometrics Inc., geoffreybainbridge@nanometrics.
ca; UPADHYAYA, S., Nanometrics Inc., sarveshupadhyaya@nanometrics.
ca; TOWNSEND, B., Nanometrics Inc., brucetownsend@nanometrics.ca; 
MOORES, A., Nanometrics Inc., andrewmoores@nanometrics.ca; PARKER, 
T., Nanometrics Inc., New Mexico, USA, timparker@nanometrics.ca

There is a need for a new generation seismometer able to measure the smallest 
existing ground motion, in a form factor suitable for borehole, posthole, and 
portable deployment as well as traditional surface vaults. This is an active area of 
research with recently released products such as Trillium 360 (Version 1) push-
ing the boundaries of borehole sensor performance. This paper presents the latest 
test results for an improved Trillium 360 Version 2 product with even lower self-
noise. Tests were conducted at a new facility in Ottawa, Canada with multiple 
closely spaced boreholes drilled into hard rock to allow for side-by-side coherence 
testing in a down-hole environment.

Keeping USArray Stations in Alaska: Which Ones, How Many, and Where?
BUURMAN, H., Alaska Earthquake Center, Alaska, USA, hmbuurman@
alaska.edu; WEST, M. E., Alaska Earthquake Center, Alaska, USA, mewest@
alaska.edu;  ALASKA EARTHQUAKE CENTER STAFF, Alaska Earthquake 
Center, Geophysical Institute, University of Alaska Fairbanks, Alaska, USA, uaf-
aec@alaska.edu 

The USArray project represents a once-in-a-generation opportunity to funda-
mentally change geophysical monitoring in the US Arctic. The addition of more 
than 200 stations capable of recording seismic, infrasound, ground temperature 
and meteorological data has brought a diverse group of organizations to the table, 
fostering new connections and collaborations between scientists whose paths 
otherwise would not cross. With the array slated for removal beginning in 2019, 
there is a window of opportunity to advocate for permanently retaining a subset 
of the USArray stations. The Alaska Earthquake Center has drafted a plan to per-
manently adopt a subset of the USArray stations and maintain them as part of the 
seismic network in Alaska. The expanded seismic network would substantially 
improve on the Alaska Earthquake Center’s ongoing mission to advance Alaska’s 
resilience to earthquake hazards. The many challenges in adopting USArray sta-
tions include choosing which stations to retain, upgrading the power systems 
to have 24/7 data transmission through the long Alaskan winter months, and 
lowering the costs of continuous telemetry. The final station selection will also 
carefully consider the needs of partner organizations, since the USArray network 
currently fills important gaps in the weather, wildfire and climate research moni-
toring networks across Alaska.

Megathrust Earthquakes: Recurrence, Rupture Modes 
and Tsunamis 
Poster Session · Wednesday 16 May · Riverfront South

Gempa Nusantara: A New Digital Database of Felt Intensity for Historical 
Earthquakes in the Indonesian Archipelago
MARTIN, S. S., Earth Observatory of Singapore, Nanyang Technological 
University, Singapore, Singapore, smartin@ntu.edu.sg; LOCATI, M., Istituto 
Nazionale di Geofisica e Vulcanologia, Lombardy, Italy, mario.locati@ingv.
it; SIEH, K. E., Earth Observatory of Singapore, Nanyang Technological 
University, Singapore, Singapore, sieh@ntu.edu.sg

Seismicity during Dutch colonial rule in Indonesia between 1800 and 1939 is 
poorly catalogued with existing summaries (e.g. Newcomb & McCann, 1987) 
too brief for further quantitative assessment such as the calculation of inten-
sity magnitudes (MI). We focus on this period in Indonesian history, collating 
and analysing reports from official documents and newspapers from the erst-
while Dutch East Indies. We scrutinize these for macroseismic intensity using 
the European Macroseismic Scale (EMS-98). This scale is closely related to the 
Modified Mercalli Intensity (MMI) scale but is associated with better guidelines 
with which to assess damage to built-up environments. Our approach enables us 
to uniformly assess felt intensities from Sumatra, Java, Bali, and Borneo along 

with instances of perceived shaking from the eastern Indonesian archipelago, and 
from the Malay peninsula including Singapore. Building upon previous work 
(Martin et al., 2015), we correlate our data, when possible, with regional, and tele-
seismic instrumental observations. This allows us to discriminate, for example, 
a possible M~6 doublet in the region of South Sumatra in 1908. Felt effects in 
west Malaysia and Singapore from numerous earthquakes in Sumatra were also 
collected, and unexpectedly, we found two widely felt earthquakes in Singapore 
in 1922 that likely originated in the region of the southern Malaya peninsula. 
All our observations contribute to a database named Gempa Nusantara which 
roughly translates to earthquakes (gempa) in the Indonesian archipelago (nus-
antara) in Bahasa Indonesia. This database uses a web application called MIDOP 
(Macroseismic Intensity Data Online Publisher) which is an open-source pro-
gram written in PHP that has been previously utilized to publish intensity data 
in Europe (Locati et al., 2014). In our study we extend the capabilities of the 
MIDOP application further, particularly in equatorial regions, and use it to man-
age our data from historical Indonesian earthquakes.

Cascadia Onshore-Offshore Site Response, Submarine Sediment 
Mobilization, and Earthquake Recurrence
GOMBERG, J. S., US Geological Survey, Washington, USA, gomberg@usgs.gov

Local geologic structure and topography may modify arriving seismic waves. The 
consequent variation in shaking, or ‘site-response’, may affect the distribution of 
slope-failures and redistribution of submarine sediments. I used seafloor seismic 
data from the 2011–2015 Cascadia Initiative and permanent onshore seismic 
networks to derive estimates of site-response, denoted Sn, in low- and high-fre-
quency (0.02–1 and 1–10 Hz) passbands. Three shaking metrics (peak velocity, 
peak acceleration, and energy density) Sn vary similarly throughout the study 
region (onshore and offshore) and change primarily in the convergence direction, 
roughly east-west. In the two passbands, Sn patterns offshore are nearly opposite 
one another and range over an order of magnitude or more across Cascadia. Sn 
patterns may be attributed broadly to sediment resonance and attenuation. These 
findings, and an abrupt step in the east-west trend of Sn suggest that changes 
in topography and structure at the edge of the continental shelf significantly 
impact shaking. The variations in Sn also correlate with the edges of gravity lows 
diagnostic of marginal basins and with methane plumes channeled within shelf-
bounding faults. The offshore Sn exceeds the onshore Sn in both passbands. The 
relatively greatest and smallest Sn estimates at low- and high-frequencies, respec-
tively, coincide with the steepest slopes and the shelf. These results should be con-
sidered in submarine shaking-triggered slope-stability failure studies. Significant 
north-south Sn variations are not apparent from the sparse sampling, but do 
not permit rejection of the hypothesis that the southerly decrease in intervals 
between shaking-triggered turbidites and inferred great earthquakes inferred by 
Goldfinger et al. [2012; 2013; 2016] and Priest et al. [2017] may be due to inher-
ently stronger shaking southward.

Tree-Ring Dating of the Penultimate Great Alaska Earthquake to the Winter of 
1029–1030 Ce
HAEUSSLER, P. J., US Geological Survey, Alaska, USA, pheuslr@usgs.gov; 
BARCLAY, D. J., SUNY Cortland, New York, USA, david.barclay@cortland.
edu

We date the penultimate megathrust earthquake in south-central Alaska by tree-
ring analysis. The study site near Girdwood is above the eastern Alaska-Aleutian 
megathrust. It subsided 1.7 m during the 1964 Mw 9.2 Great Alaska earthquake, 
which remains the second largest ever recorded. Beneath the modern salt marsh 
and ghost forest, killed in 1964, is a well-preserved and studied sequence of sedi-
ment showing repeated layers of forest and high-marsh soils capped by estuarine 
mud. The mud-over-peat contacts imply growth of a forest suddenly drowned 
by subsidence during past megathrust earthquakes. Within the soil below the 
penultimate earthquake contact, we collected tree-ring samples from five rooted 
subfossil trees. Ten ring-width series from four Picea (spruce) stumps were cross-
dated using standard procedures to form a 121-year-long site chronology, which 
we term the GDS1B chronology. This chronology was compared with composite 
chronologies from the nearby Prince William Sound region and the strongest 
match (r = 0.253, p < 0.01 in a 1-tailed test) was with the AK094 master chro-
nology from the International Tree Ring Data Bank. Based on this crossdate, 
the GDS1B chronology spans 909–1029 CE. Examination of the outer rings of 
the best-preserved samples found that three ended with latewood for 1029 while 
one appeared to have a little earlywood for 1030. These results suggest that the 
penultimate earthquake occurred after the end of the 1029 growing season and 
most likely was in early 1030. This event date is consistent with a pooled radio-
carbon age from three samples of outer wood from stumps in this penultimate 
earthquake forest bed that has a calibrated 2-sigma range of 1025–1205 cal. CE. 
Previous 14C dating of materials across the penultimate subsidence contact at 
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