lce Deformation at the South
Pole

Determining borehole shape and size using an acoustic
televiewer

Emilie Sinkler, IceCube Polar Science Workshop, January 19, 2021



Acoustic Televiewer

* Sonic borehole logging tool

.. Moior

Borehole
e Collects: Flulo

= 1 Mirror
* Travel time and amplitude of " l/

- Acoustic window

-
-

returned signal (up to 288 pts/ ff"
revolution) . 0 Transducs
u .
 Borehole inclination Oll

|

 [emperature, Roll, etc.



Borehole Trajectory

e Bottom of the
borehole iIs ~16m at 500

157 degrees SW of
surface hole
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e Shearing of the
borehole is unlikely 1500
since It Is not near the
bed -15




Borehole Fluid Depth

e The first run down into the
borehole shows a fluid level of
118.08m
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Borehole Diameter

 Diameter shows differences
between up/down runs, which is
likely due to temperature
differences within the tool oll

 Expected diameter follows
Talalay et al., 2013

 Deviations from the expected
diameter could be drilling-related
and/or the influence of ice
properties
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Influence of ice properties on flow
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e Fabric
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Influence of ice properties on flow
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Influence of ice properties on flow
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Borehole Eccentricity
A hypothesis
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A hypothesis
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Next Steps

e Return to South Pole with the acoustic televiewer
 Gather ice properties data

 Run borehole deformation and ice properties data through our inverse flow
model to determine best fit parameters

* |nvestigate eccentricity hypothesis



Thank you!

Thanks to the lceCube team, and

especially to Delia, who took the

acoustic televiewer to South Pole
in 2019/2020!




