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SMALL 41 KYR GLACIATIONS TO LARGE
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1 MYR AGO: SMALL 41 KYR GLACIATIONS TO LARGE
100 kYR WITH SIMILAR EXTENT
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How could a smaller early

Pleistocene ice sheet have
similar extent to a bigger
late Pleistocene ice sheet?
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How could a smaller early

Pleistocene ice sheet have
similar extent to a bigger
late Pleistocene ice sheet?

A change in basal friction
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REGOLITH HYPOTHESIS: SOFT BEDDED EARLY
PLEISTOCENE, HARD BEDDED LATE

Soft sediment cover calculated from dataset of
Pelletier et al., 2016

bed area fraction

soft




Is the regolith hypothesis
consistent with glacial
sediment removal and wide
bounds on Pliocene regolith?
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Is the regolith hypothesis
consistent with glacial
sediment removal and wide
bounds on Pliocene regolith?

To test this, we need a
model which couples all of
the relevant physics




FuLLy CouPLED GLACIAL SYSTEMS MODEL, STATE OF
ART SEDIMENT & HYDROLOGY
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> weighted EBM/glacially indexed PMIP fields

» forced with CO» and insolation only
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FuLLy CouPLED GLACIAL SYSTEMS MODEL, STATE OF
ART SEDIMENT & HYDROLOGY
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» Shallow shelf/shallow ice dynamics

» 3D, thermomechanically coupled
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FuLLy CouPLED GLACIAL SYSTEMS MODEL, STATE OF
ART SEDIMENT & HYDROLOGY
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» Dynamic subglacial water pressure
» Dynamic soft/hard bedded mask
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FuLLy CouPLED GLACIAL SYSTEMS MODEL, STATE OF
ART SEDIMENT & HYDROLOGY
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Sediment

» Transport: entrainment, deposition, and soft
deformation

» Production: quarrying and abrasion
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FuLLy CouPLED GLACIAL SYSTEMS MODEL, STATE OF
ART SEDIMENT & HYDROLOGY
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Isostatic Adjustment

» Visco-elastic

» Accounts for ice, water, and sediment changes
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E.G. MODEL RUN CAPTURES TRANSITION: 41-100
KYR, SMALL TO LARGE, SOFT TO HARD BED
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MopEL CAPTURES MPT, REMOVES SEDIMENT,
UNCERTAINTY ASSESSMENT NEEDED

Model Captures:

» Ice volume increase
> 41 and 100 kyr glacial cycles
» Min latitude before and after MPT similar

> Sediment is removed within inferred timing of MPT

Next steps

» Bound sediment removal rates

> Larger ensemble to probe uncertainties
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1.6-0.8 Ma: CO2 «cLRO4; 0.8 Ma-PD CO, = EPICA
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MEaAN SEDIMENT REMOvVAL WITHIN CENTRAL DOMAIN
OF ICE SHEET

1
o

0 -
._25_

|
v

_50 .
_75 -

|
=
o

-100 -

|
-
Ul

=125 1

Eustatic Sea Level (m)
Mean Sed Removal (m)

—150 -

|
N
o

—175 | | | | ' ' ' '
-1600 —1400 —-1200 —-1000 -800 -600 -—-400 -200 0
time (ka)




MEAN ENGLACIAL SEDIMENT THICKNESS (M)
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SuccESSIVE ENSEMBLES SIEVED TO GET SUITABLE
PARAMETERS FOR LONG RuUN

I. MIS 5 to PD

Control: LGM ice
volume, Dyke 2004
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Hudson bay
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SuccEsSSIVE ENSEMBLES SIEVED TO GET
PARAMETERS FOR LONG RuUN

I. MIS 5 to PD

Control: LGM ice
volume, Dyke 2004
margins, time of
Hudson bay
deglaciation

min lat east of 100
®

ice vol

IT. MIS 55 to 45

Control: Ice
volume<LGM,
Southern extent
from tills, sea
level change
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SuccESSIVE ENSEMBLES SIEVED TO GET SUITABLE
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III. Incl.
sediment and
hydrology for
time frames I+II

Control: same as
step I. and II.
Choose
representative
subset (via PCA
of metrics)
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