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Basal melt channels

Petermann Glacier from Rignot Pine Island Glacier from Vaughan
and Steffen (2008) et aI_. (2012)
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Meltwater-driven basal channels
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Ocean-driven melt

channels

eCarved into shelf bases
1-5 km wide and 50-250
m high

*Visible at surface due to
hydrostatic relaxation

|ldentified through
visible satellite imagery
(MODIS Mosaic of
Antarctica and Landsat)
and, where possible,
through IceBridge
MCoRDS data
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Persistent, stationary polynyas
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Distribution of melt channels and polynyas

® Ocean-driven
channel

O Possible ocean-
driven channel

® Meltwater-driven
channel (Le Brocq et al. 2013)

@ Possible meltwater-
driven channel

e Persistent polynya




Key aspects of ocean-driven melt
channels

e Originate away from the grounding line

 May remain constant or deepen instead of tapering
towards ice edge

e Often roughly follow ice flow direction, but can be
highly sinuous

* Frequently end in persistent polynyas

* Tendency to form along the edges of islands and
peninsulas

* Strong presence in the Amundsen/Bellingshausen Sea
regions, but not much elsewhere

Hypothesis: primarily created by warm CDW



Melt channel growth on the Getz Ice Shelf




— Feb. 2005

3 —— Oct. 2005
~ < ‘é‘* — Mar. 2007
S = — QOct. 2007
T:'-’ — Mar. 2008
\\\" X Q
[§s]
Q
n
(7]
>
QO 85
0
< ©
c
- O
S S, '_g
R e oad
N E 80
: L

—74.56 —74.54 —74.52 —~74.50 —-74.48
Latitude




— Feb. 2005

3 —— Oct. 2005
~ « ‘é‘* — Mar. 2007
S = — QOct. 2007
] — Mar. 2008
\‘\-; E
[§s]
Q
n
(7]
>
QO 85
0
~ ©
c
R (@]
N =
S : >
w - 2
: L

—74.54 —74.52 —~74.50 —-74.48
Latitude




— Feb. 2005

3 —— Oct. 2005
~ < ‘é‘* — Mar. 2007
S = — QOct. 2007
T:'-’ — Mar. 2008
[§s]
Q
n
(7]
>
QO 85
0
< ©
c
- O
S S, '_g
R e oad
N i’ 80
: L

—74.56 —74.54 —74.52 —~74.50
Latitude




—
—
=

90

Black line is
hydrostatic
equilibrium
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Black line is
hydrostatic
equilibrium
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Potential consequences of melt
channels
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Further research

 Why do melt channels tend to form along
islands and peninsulas? Tidal mixing or other
mechanisms?

* Could extensive channel melting, particularly
along shear margins, lead to significant ice
shelf retreat? How much melting would it
take for that to happen?
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