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3.5 Correction for Instrument Response

Seismograms for the arrivals of the second and third starting trendlines were corrected

for instrument response. The first figure shows the corrected seismograms for the 51-

minute travel (293 m/s speed):
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Figure 11: Instrument Corrected Seismograms, 51-min. travel

The second figure shows the corrected seismograms for the 40-minute

wave speed):
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Figure 12: Instrument Correctred Seismograms, 40-min. travel

The corrected seismograms are plotted as particle velocity (Ym/s) versus time (s). Also,

note that the corrected ICESG seismogram is for the VHZ channel.
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3.6 Earthquakes

An on-line search for earthquakes around the time of Lake Ponting’s drainage yielded a
total of nine earthquakes ranging from 3.1 to 5.1 in magnitude. The following table lists

these earthquakes in increasing order by time:

Magnitude | General Location Depth Time (UTC)
(Scale) (km)

4.2 (ml) South Island of New Zealand 8.4 13:03:50
4.5 (mb) Off the east coast of Honshu, Japan | 10.0 13:23:04
4.0 (m) North Island of New Zealand 160.8 13:33:36
4.9 (mb) Southwest of Sumatra, Indonesia 9.3 13:44:33
4.3 (mb) Near the east coast of Honshu, | 55.8 15:49:24

Japan

5.1 (mwc) South of Panama 21.1 16:34:42
4.3 (mb) South of Java, Indonesia 49.2 16:35:45
4.6 (mb) Volcano Islands, Japan region 200.1 16:53:13
3.1 (md) Puerto Rico region 52.7 17:24:17

Table 8: Earthquakes occurring around the time of Lake Drainage
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According to the table, Lake Ponting’s drainage started after the earthquake southwest of
Sumatra and before the earthquake near the coast of Honshu. The times for these two
earthquakes are not equal to nor near equal to the time of maximum-recorded lake depth
(14:35). Note that the actual search result from the USGS’s website lists the earthquakes
in descending order by time. Waves emitted from the earthquake off Sumatra are not

expected to reach Lake Ponting. (See the Discussion section for the explanation for this).

3.7 Additional Time-Distance Graphs - fjord, station, and glacier calving front

Besides earthquakes, other possible sources for seismic activity considered were: the edge
of the Ilulisat Fjord facing the sea, the ILULI seismograph station, and the calving front
of the Jakobshavn Isbrae glacier. To determine the possibility of these other sources with
respect to the wave propagations identified in this thesis, each was tested to determine if
any provided a better fit to the trendlines. A better fit would indicate a likely source for a

given wave propagation as identified by one of the trendlines.

A second time-distance graph with trendlines was produced using the same
aforementioned event times but with the west-most tip of the Ilulisat Fjord-to-
seismometer distance. As before, each trendline starts at a different time and has a
different equation. Their formulas, in order of starting times, are y=1E-5x+0.5927,
y=3E-5x+0.6038, y=4E-5x+0.6056, and y=9E-6x+0.6236. Again, the information for

these trendlines was used to calculate wave speeds and other values (Table 9).
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Trendline Slope using | Wave Speed | R’ value Time Lapse
Formula (from | the Slope (m/s) from ILULI to
plot) Function TULEG (min)
y=1E-5x+0.5927 | 1.24595E-05 | 928.9343983 | 0.96813 18
y=3E-5x+0.6038 | 2.84588E-05 | 406.6964655 | 0.99096 40
y=4E-5x+0.6056 | 3.68429E-05 | 314.1466882 | 0.99645 51
y=9E-6x+0.6236 | 8.88158E-06 | 1303.154977 | 0.99267 12.7

Table 9: Trendline Parameters with Iluli Fjord as Source

The figure below is the time-distance graph of the trendlines including their formulas,

coefficient of regression (R?), and data points (Figure 13):
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times but with the ILULI station as the source of the wave propagations. This third

event times but with the Jakobshavn Isbrae calving front-to-seismometer distance. As
before, each trendline starts at a different time and has a different equation. Their
formulas, in order of starting times, are y=1E-5x+0.5922, y=3E-5x+0.6034, y=4E-
5x+0.6042, and y=9E-6x+0.6233. Again, the information for these trendlines was used
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Figure 13: Trendlines with Ilulisat Fjord as Source

A third time-distance trendline graph was produced using the aforementioned event

graph had similar results to the second one and is therefore not included here.

A fourth time-distance trendline graph was produced using the same aforementioned

to calculate wave speeds and other values (Table 10).
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Trendline Slope using | Wave Speed | R’ value Time Lapse
Formula (from | the Slope (m/s) from ILULI to
plot) Function TULEG (min)
y=1E-5x+0.5922 | 1.27847E-05 | 905.3090531 | 0.97362 18
y=3E-5x+0.6034 | 2.89331E-05 | 400.0285447 | 0.99877 40
y=4E-5x+0.6042 | 3.77478E-05 | 306.6156608 | 0.99911 51
y=9E-6x+0.6233 | 9.09973E-06 | 1271.914357 | 0.99531 12.7

Table 10: Trendline Parameters with the Jakobshavn

Isbrae calving front as the Source

Note that the fit to the 12.7-minute trendline is improved by considering the Jakobshavn
Isbrae calving front as the source of the wave propagation. The figure below is the
corresponding time-distance graph of the trendlines including their formulas, coefficient

of regression (R%), and data points (Figure 14).
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Trendlines for Selected Arrivals at 100Hz & 0.1Hz that Trace
Four Wave Propagations from the Jakobshavn Isbrae Calving
Front
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Figure 14: Trendlines with the Jakobshavn Isbrae Glacier
Calving Front as Source

3.8 Origination Times vs. Field Drainage Data

The water pressure record for Lake Ponting was plotted for the six-hour time span
starting at 1135 UTC and ending at 1735 UTC (Figure 15). Note that the pressure data

has been converted to depth values as documented in Tedesco et al. (2013).
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Figure 15: Lake Ponting Depth, 6-hour plot

The approximate start times for the two converging wave propagations have been
included on this first lake depth graph. The y-intercepts for the corresponding trendlines
are the times at which each of the trendlines originate when Lake Ponting is considered
the source of the wave propagations. The times are approximate because the actual times

do not exist in the depth data.
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