We seek to investigate the flow dynamics of streaming ice, We installed our tilt sensor system in two boreholes and retrieved our data in Aug. 2018, collecting 16 months of From the raw sensor outputs of gravity A

which is characterized by weak wet-based beds that results in uninterrupted data from JA (close to the centerline) and JE (at the shear margin). We calculated observed flow dynamic o and magnetism M, we calculated inclination
significant shearing as the shear margins sustain most of the parameters including shear strain and velocity and evaluated them against theoretical models derived from Glen’s J%Eiﬁgfigﬂ; 0 and azimuth ¢. The real-world orientation
driving stress. We measured glacier flow in streaming ice in exponential flow law, with a range of n-values to compare with experimentally-derived n-values and stages of creep. : * of the sensors are recreated within a unit
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experimental studies of ice mechanics have shown significant ® 0.02 0.04 0.06 008 0.1 0.12 g 18.1 18.2 18.3 18.4 18.5 18.6 Jarvis Glacier is located in the Eastern Alaskan range (inset), and has streaming ice
variation in n. We are interested in tuning the flow law for du/dz (™) Velocity (ma™) coupled with a simple geometry which makes it an ideal natural laboratory.
streaming ice as the strong shearing in these regions results in . . .
strong anisotropy. The development of preferred orientations JA fits well arour.ld n =3 and JE fits well e.u‘ound! n = 3.5. From Goldsby and Kohls.tedt (2.001 ), our ob.serv.ed n-values lie
in the ice crystal fabric creates planes of weakness which between basal slip creep (n = 2.4) and dislocation creep (n = 4). JA's n-value is typical for glacier ice as used by
speeds up ice flow and leads to an increase in the stress glaciologists applying Glen's flow law with n = 3 (Glen's data lies in the vicinity of the transition from dislocation creep to | o | N |
exponent 7 and enhancement factor E. superplastic flow, which is characterized by large strains >>100% and n = 1.8) and JE's n-value falls just short of * Developed an inexpensive tilt sensor easily modified for a wide range of uses

dislocation creep.

* Support calibration efforts of the flow law for streaming ice

From Goldsby and Kohlstedt (1997a), in regions of low stress n experimentally approaches 2.4 or even < 2 (Goldsby and

Kohlstedt (2001)), and approaches n = 4.5 at the highest stress levels. JA and JE are in regions of low stress (¢ < 0.1 MPa) * The future of machine learning applications to glaciology
with large strains (up to ~1300% for JA and ~16% for JE), though we observe higher than expected n-values due to the
high total strains that are tough to account for on the basis of the strain history at JA and JE being unknown. High total
strains lead to higher strain rates over time and when coupled with potential dynamic recrystallization, lead to strong
anisotropy in the ice crystal fabric that can result in higher than expected values of n and E. We are interested in further Thank you to collaborators at University of Maine, the Jarvis field team, Xiahong

exploring the parameter space of varying n and E, as tuning n alone increases the curvature while tuning E can shift the Feng, Dave Collins, Jonathan Chipman and the National Science Foundation (NSF
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