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Introduction Active Source Experiment Future Work
Ocean worlds have thick icy shells covering subsurface oceans [1-3]. Active source experiments were conducted at both field sites. The active source tests can be used to recover . .
. L . . . To further constrain azimuth we
Due to the potential habitability of the subsurface ocean, Europa has internal structure [9] but can also be used as a test for a location algorithm.

will test additional methods
including the polarization of
surface waves [13-15] and
beamforming techniques [20].

become a target for a potential lander mission [4,5]. Seismology is the@ At both field sites the active source was a sledgehammer striking an aluminum plate. At each location, about ten
preeminent method for constraining the thickness of an icy shell. Thel shots were recorded in order to stack and improve the signal-to-noise ratio. At Gulkana, thirteen locations were used.
Seismometer to Investigate lce and Ocean Structure (SIIOS) uses@ The locations were about ten meters from each other but varied in azimuth. At the Greenland field site, all ten

flight-candidate instrumentation to develop approaches for seismic studies locations were in the northeast direction from the array. . .
. . . . . The techniques will Dbe
of icy bodies. The SIIOS team deployed small aperture seismic arrays on Once the shots were stacked, we visually selected compressive (P) and shear (S) waves. ntearated with the location arid
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be used to create a catalog of
local seismicity. The purpose of
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earthquakes, rock falls,
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The location of the active sources were constrained using the following steps [10]:

1) Create plausible interior structure models using existing literature [11,12]
2) Build a 200 x 200 m grid to predict arrival times for each point in the grid.
3) Calculate residual between predicted and observed arrival time using sum of least squares:
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SIIOS was deployed on Gulkana Glacier in 75 Easting (m) Easting (m) * Using only arrival times and
September 2017. Gulkana is classified as a TN o COnStrainin AZ|m th relative positions of seismic
“benchmark” glacier by the USGS [6] and has S O0A 9 U stations, we can recover
ice ~100 meters thick [7]. Gulkana’s seismic o, W2AS @ eE2A oSS e " - . . distance to the event

. : . L7] N W3 ®§ ooo/.\ To better constrain azimuth we utilized the polarization of the P wave. When aligned along the correct azimuth, the
signals include regional and teleseismic A . . . . . .
_ Table P wave is maximized in the radial component [10]. To recover azimuth we created a range of azimuths and rotated ., Eyent azimuth can  be
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drainage events from a nearby moulin. It| . iiumcompact | o, / . . . . . . constrained using wave
. . . L — Sercel L 28 o top plots).We can repeat this process for each station to determine the median (red line), 25th and 75th percentiles larization
experiences diurnal changes in seismicity. | e Trilium Posthole . . . . polarizatio
(blue box), and identify outliers for each location (purple dashes).
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We can better recover the locations by combining the distance and azimuthal probabilities.
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