Basal roughness, sedimentary
distribution and flow configuration
in West Antarctica

Implications for Thwaites Glacier, based on knowledge gained from
the Siple Coast
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Motivation
+ Sources and sinks for WAIS subglacial fills

Methodology
+ [sostatic anomalies from gravity
+ Along-track RMS slope analysis of RES profiles

Resuﬂs
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Motivation: Balance Velocities [Le Brocq et al., 2005]
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Motivation: Alry isostatic deglaciated coastline [Holt et al., 2006]
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Motivation: Alry isostatic deglaciated coastline [Holt et al., 2006]
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Mdarine sediments provide a

geologic control on ice streaming?



Motivation:
High driving stress
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Motivation:
High driving stress
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Motivation:
High driving stress
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Methodology: Bedrock elevations [Holt et al., 2006]
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Methodok)gy: Isostatic anomaly [Diehl et al., ISASE X 2007]
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Methodology:
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Methodology:

Peak Echo Power:
€ Sensitive 1o ‘wetnhess’ /scattering
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Methodology:

Peak Echo Power:
€ Sensitive 1o ‘wetnhess’ /scattering
- Must account for ice aftenuation
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Methodology:

Along track variability:
Sensitive 1o regional roughness
Range ambiguities are important

Peak Echo Power:
Sensitive 1o ‘wetnhess’ /scattering
~Must account for ice aftenuation
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Methodology:

(Angle)?

= RMS Slope (800 m)

= RMS Slope (2000 m)
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Methodology:

kilometers
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Methodology:
Radar Datasets

‘87-'89 GSIRES (University of Wisconsin)

+ 50 MHz Coherent Narrowband; no GPS (5-10 km grid)

‘91-96 CASERTZ (UTIG)

+ 60 MHz Incoherent Narrowband; (5 km grid)

‘97-99 SOAR (UTIG)

+ 60 MHz Incoherent Narrowband (Improved dynamic range; 5-10 km grid)

2000 ATRS (unc;)
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Results:
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Balance Velocities [Le Brocqg et al., 2005]
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Results: WAIS DIVIDE
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Results: WAIS DIVIDE
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Results: WAIS DIVIDE
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Results: WAIS DIVIDE
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Results: WAIS DIVIDE
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Results: THWAITES GLACIER
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Results: THWAITES GLACIER

meters

2500
I 2000
1500

S
<
%)
(o)
-

f=
=

o
Z




Results: THWAITES GLACIER
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Results: THWAITES GLACIER
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Results: THWAITES GLACIER
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Results: THWAITES GLACIER

Rou hne1s%

0.9

0.8
0.7

0.6

Northings (km)

0.5
- 0.4
08
=02
]

0.0
| .
-1600 -1500 -1400 -1300 -1200 -1100 -1000

Eastings (km)

September 7", 2007 University of Texas Institute for Geophysics WAIS XIV



=
C
O
o
Q
O
wm
(79
>
'
o
5
S
o
)
o0

Results:

LA AN
AN
e b S i
Y

ot 4
Ty
\ -

Ve
[

L B

»

deg ree§ 0

(wy) sbuiyuoN




=
C
O
o
Q
O
wm
(79
>
'
o
5
S
o
)
o0

Results:

LA AN
AN
e b S i
Y

ot 4
Ty
\ -

Ve
[

L B

»

deg ree§ 0

(wy) sbuiyuoN




Results: 800 meter RMS slope only
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Results: 800 meter RMS slope only
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Results:
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+the basal interface of the WAIS Is heterogeneous

+these results are broadly consistent with marine
sediments being the source of lubricating fills

+The Siple Coast Is characterized by downstream
smoothing, consistent with pervasive downstream
transport of till; and mobile ice stream trunks (i.e.
Siegert et al., [2003].)




Results:

Thanks to the:

G. Unger Vetlesen Foundation
the University of Texas at Austin Jackson School of Geosciences

and the National Science Foundation

F. = . . L - ¥ Tt g AP r .. = g -1 o o o Ll el 4] B o ol s e R . et - L 3 }
L ra e WY : . e R e o S T S d L, T y el ey B L e ot A A b R S e e b
’ ! gt TR Rl %«..._&_ _1”+ ::- o TR ey in i R o '”'"I\'.-'\-":"" o e A T R ;?:1._:5__ ._____.|1_ e b -\.":‘"'.-.,- S et e - & : i
i e o A | S i s i, P ; o e TEal A AR LG A e e el TR S L e e N . ;
L b P e s s iy, Tl el iy S D e T T S Ly S P .='f_-;-,r::a_ Sl T e o gy s e i
=t =Y. Yo 5 et — = 3 v - 2 b o e ~ . e i N




