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Results:

Introduction: Methods:

Test
Site Velocity (m/s)  Time (s) Depth (m) i =aF 7

* Helheim Glacier is an outwash glacier on , , - Strike Point 16 | 2.5¥10703+320 0.643%0.001 8*1002+104 .,

the south eastern section of the > * Geophone lines are setupinareas - Bedrock Surface 18 | 2.5%10703+308 0.555+0.003 6.9*10102+88

Greenland ice sheet. alqng .the ice-flow line. T P-Wave e econave 20 | 2.8*10%03¢524 0.706:0.002 1*10"03+187¢""
+ The glacier also has a series of slope * Seismic waves zflre generated along - 22 | 2.5¥10703+369 0.727+0.001 900+136 '§1zoo-

changes that occur down its ice-flow line the geophone lines, whgre jche e | Test % ool ‘I

that is not typical of outwash glaciers f::tp;:;etshree;o;i;éluscei:g]IC Waves = Site Depth (m) Elevation of bedrock (m) - o {

Mathews, 1974). . , ===ESSls==== 16 | 8¥10702+104 983+104
o I(:inally the glacie)r contains a fresh water ‘ selsmograms. T s s e 18 | 6.9%10702488 106238 &
for known as a firn aquifer \_ | * The reflection wave from the bedrock 20 | 1710703187  769+187 S
. :qZI er " | q” h | i picke d out from the other waves in 22 | 900+136 782+136 3955 -305 -3045 -394 _3563:9“3292 3925 392 -39.15 -391
adar reflections are usually the easiest the seismogram.

way to measure the .depth to the be.drock - E— | | | Site e o8 290 02

underneath the glacier, however this . ===+ The picked times of arrival of the Distance Between (m) 050l o980 3050

method is highly limited when being used T re.flection wave are placed on a Change in Depth (m) | 110:192] 310£275| 1004323

for a glacier that contains a firn aquifer. T e distance’ by time? plot. Slope (degrees) 3+5|  -7+6.8 246.1
» Reflection seismology will work in areas I S 2 | * Theline of best fit for these plotted

with a firn aquifer due to the primary _ g | points determines the velocity of the Site f's 18 11890 12020

wave of a seismic wave being able to ot L | wave and the time the wave took to Distance Between (m) 2080 2280 3050

travel through water. T - travel(Shearer, 2009). Change in Depth (m) 17 40 76

e e * Distance of the bedrock from the glacier Slope (degrees) 0.4683|  1.005|  1.427

2_(L1\ y2 2 . . . .
’ "(vz) A%+ is determined from velocity and time.
 Distance to bedrock is determined at
multiple points along the ice-flow line

which then is used to calculate slope of

Hypothesis: e bedrock Tentative Conclusions and Future

* Slope of the bedrock is compared to the WOrk'
* Irregular surface topography seen at the surface of the glacier is ) i known slope of the glaciers surface. —_——— | |
correlated to the bedrock underneath the glacier. G o SRS s, * Current data suggests that no correlation exists between the b.edrock slope
. Reflection seismology can be used to determine the bedrock  sumerzore changes and the slope changes seen on the surface of.the gl.auer. |
topography through the firn aquifer. JHeheim %R & b kw5 s T B R mER B  Bedrock slopes appear to have much greater changes in their slope in
oo comparison to the relatively small slope changes seen on the surface.

* Slope changes seen on the surface will have a correlated slope
change in the bedrock underneath.

* Slope changes may not be 1:1, but instead will most likely be relative
in their change, with a drop in slope angle on the surface being
correlated to a drop in slope angle in the bedrock.

O

Onset of Radar Detection
-, of Aquifen
H |

i —

{omal | W Pl ||| | » Distance to bedrock will be produced for the remainder of the test sites
- R T Ges oy along the ice-flow line.

NSimmer 2016 | - | | || * Redundant distance to bedrock measurements will be produced for the test
e sites that a distance has already been produced for in order to confirm data.

66.360"
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Longitude (")

* Velocities may be produced instead from known seismic velocities through

ice instead of experimentally in order to produce less error in the final
1. Mathews, W. H. (1974). Surface profiles of the laurentide ice sheet in its marginal areas. Journal of Glaciology,13(67), 37-43. d0i:10.1017/s0022143000023352 calculations (Bentley 1972)
f :

Citations:

2. http://sites.uci.edu/morlighem/dataproducts/bedmachine-greenland/

3. Montgomery, L. N., Schmerr, N., Burdick, S., Forster, R. R., Koenig, L., Legchenko, A., ... Solomon, D. K. (2017). Investigation of Firn Aquifer Structure in Southeastern Greenland Using Active Source
Seismology. Frontiers in Earth Science,5. doi:10.3389/feart.2017.00010  Frrors are rather |arge but relative Slopes are St|” able to be determined

4. Bentley, C. R. (1972). Seismic-wave velocities in anisotropic ice: A comparison of measured and calculated values in and around the deep drill hole at Byrd Station, Antarctica. Journal of Geophysical f d d dat th £ reflecti : | ic otill f ibl
Research,77(23), 4406-4420. doi:10.1029/jb077i023p04406 rom my proauced ddta, 50 the Use ot refiection seismology Is still teasibie

5.  Shearer, P. M. (2009). Introduction to seismology. Cambridge: Cambridge University Press. to test my hypothesis.



http://sites.uci.edu/morlighem/dataproducts/bedmachine-greenland/

