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Our Question

How do subglacial lakes
affect ice dynamics?
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Whillans Ice Plain

⇒Active subglacial hydrology
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Ice Motion
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Our Question (revisited. . . )

(sensitive force balance)
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WhIP Instrumentation
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WhIP Instrumentation
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Background Velocity
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consistent deceleration
semi-annual cycle?

mrsiegfried@ucsd.edu Whillans Ice Plain Stick-slip interruption



Background ∆Velocity Conclusions Instrumentation Background v Flood v (an aside)

Background Stick-Slip
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Background Stick-Slip
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Background Stick-Slip
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semi-annual cycle.
easy to alias.
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Flood Velocity
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Flood Velocity
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Flood Stick Slip
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Flood Stick Slip
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Flood Stick Slip
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Flood Slip Character: Far(thest) Field
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An Aside: Stick-Slip Details

−500

−550

−600

−300 −250 −200

20 km

Ross
Ice Shelf

SLW

SLC

SLM

SLE

L7

L8

L10

L12

Whillans Ice Stream

M
ercer Ice Stream

CSS

2000 km 400 km

0 2 4 6 8 10

ICESat Anomaly (m)

GPS Station
Lake Outline
Water Flow Path
Grounding Line
Ice Stream Limit

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

in
te

r−
e

v
e

n
t 

m
o

ti
o

n
 (

m
)

5 10 15 20 25 30

inter−event duration (hr)

SLW
−1.0 m

−0.5 m

0.0 m

0.5 m

1.0 m

0.0

0.1

0.2

0.3

0.4

in
te

r−
e

v
e

n
t 

m
o

ti
o

n
 (

m
)

5 10 15 20 25 30

inter−event duration (hr)

LA04
−1.0 m

−0.5 m

0.0 m

0.5 m

1.0 m

0.0

0.1

0.2

in
te

r−
e

v
e

n
t 

m
o

ti
o

n
 (

m
)

5 10 15 20 25 30

inter−event duration (hr)

LA10

−1.0 m

−0.5 m

0.0 m

0.5 m

1.0 m

mrsiegfried@ucsd.edu Whillans Ice Plain Stick-slip interruption



Background ∆Velocity Conclusions

Conclusions

Extreme aliasing problems in dynamic areas requires
continuous monitoring to see the whole story

Sub-glacial hydrology + aliasing possibly responsible for most
of the “variable” deceleration

Rapid ice dynamical response to subglacial hydrology changes
within the (hydrological) basin

Significant interruption to the nearly predictable WhIP
stick-slip cycle: asperity loading changes; asperity does not

Through-flowing lake pressure changes likely swamps tidal
forcing

Thank you.
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These are not the [slides] you’re looking for. . .
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Ice Motion

(Winberry and others, 2014)
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