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Twofold Objective

Optimize tor locations with high scientific leverage

Maximize age-depth

scale extraction by Provide constraints on
dating the deepest > deep shear

isochrones

Strategically sample Understand the role of
pervasive basal layer in pasal layer in preserving

the survey region old ice




Tools to optimize for

lceDiver RAID (Rapid Access Ice Drill)
| | - Capable of quickly accessing glacial bed and

» Melt probe housing an optical dust logger retrieve short deep ice cores and bedrock

capable of counting ice age dust cycles samples
. 2000 m, 10 m per hour - Sled mounted mobile drilling system capable of

making multiple narrow (8.9 cm diameter)
. . borehol

- Scheduled for field test in Greenland for OIS

summer24 « 3000 min 48 hours

Goodge JW, Severinghaus JP, Johnson J, Tosi D, Bay R. Deep ice drilling, bedrock coring and dust logging with the Rapid Access Ice Drill (RAID) at Minna Bluff, Antarctica. Annals of Glaciology. 2021;62(85-86):324-339. doi:10.1017/a0g9.2021.13



What do we have so far?

10 dated isochrones spanning the entire survey, ranging from 4.7 ka to 161 ka*
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10.7 ka
16.8 ka

29 ka
376 ka

51 ka
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725 ka

93.9 ka
161 ka

Deep undated layer

Bedrock

South Pol Dome A
AOUt P *Mapping done using Halliburton’s OpenWorks DecisionSpace ‘Landmark’

*Radargram not corrected for topography




What do we have so far?
Mapping of the deeper undated stratigraphy and basal layer

\ Diffused incoherent

-
.

gl Wis g \ radar return




A = Basal layer thickness

Sharp decrease
iNn basal ice layer
thickness at the
‘Boundary’

The Boundary is
ikely due to a
Outer SEos - transition In

Pole basin " subglacial

=~ OE geology from the
outer to the inner

- South Pole basin
Basal layer

thickness
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| i i 1000m |
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Stratigraphic ice thickness

1215 m

S |

3225 m

0 100




Criteria used for site selection

* Maximize chronology for
deep undated stratigraphy
(constraint on deep shear)

lcesheet thickness &
1550-2@E SN

A

2000-3000 m

e Sample basal layer (Is there
dateable stratigraphy in the
basal layer?)

¢ |ce sheet thickness (Basal

temperature)

e Understand the diffused
(fuzzy) echoes within the basal
layer
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Age-depth estimation using Dansgaard-Johnsen model
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15000meters |

Platter

. 161 ka depth: 1780(+-20) m

. Diver layer depth: 1886 m
A

pa

Rasal layer sampled: 575 m

3 5 % < Age-depth estimation using Dansgaard-Johnsen model
, N / A
s ' Diver layer (@ 1886 m) age=182020 yr (at the Platter)
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. 161 ka depth: 1690(+-20) m
. Diver layer depth: 1810 m

Maximum effective undated

stratigraphy sampled
No basal layer sampled
. , 4 Age-depth estimation using Dansgaard-Johnsen model
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16.8 ka

576k

5Fka

L2 0. Ka
93.9 ka

Byrd catchment

- 1671 ka depth: 1830 m
- Diver layer depth: 1980 m
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IceDiver

RAID (Rapid Access Ice Drill)

N —

Criteria i
Deep(es;:) c:::tmuous Icesheet thickness Fuzzy basal stuff Basal layer
Sites d
ReSH *
Platter * *
Elbow
Byrd catchment * *




Takeaways

shivangini@utexas.edu

lceDiver RAID (Rapid Access Ice Drill)
- Elbow and ReSH seem to be the highest e Platter is the clear winner with optimum ice
everage sites thickness, considerable basal layer with

« Elbow is logistically more easily accessible understandi
from South Pole and possibly the best choice
to maximize dated stratigraphy extraction

ng of
iIce preservation

https://www.rapidaccessicedrill.org/

2nd planning workshop:

September 25-27, 2024 (including /,-day session for Early Career
Researchers!)

Venue: Washington Dulles Marriott Suites hotel, Herndon, VA

diffused reflections that can enhance our

orocesses governing old



https://www.rapidaccessicedrill.org/
mailto:shivangini@utexas.edu

