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Permanent
Research Stations

Locally-grounded, independently accumulating & flowing
ice within or at the margin of Antarctic ice shelves



. Ice core scientists & glaciologists love ice rises

Continental ice sheet

hic nre/initat| . . .
_ ¢uummnn @ B '°p*;"'§a? . Simplest ice flow case in
Flow .
SN, o complex coastal regions
T // \
= \ No crevassing
s | Elevated above melt-
£ prone ice shelves
s L
= i ‘, Thick ice for possible
200~ RN millennial reconstruction
\ ice-rise flow
- ce-sheltflow Ice rise divide structure
ool brings old ice nearer to

I | | |
- + 1 L surface

Distance from the flow divide (km)

Matsuoka et al., Earth-Science Reviews, 2015



Icerises are ideally located in the mix of coastal processes
affecting ice sheet mass balance
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Locally-grounded, independently accumulating & flowing
ice within or at the margin of Antarctic ice shelves
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Ice Rises

Ice Rise Ice Cores

Locally-grounded, independently accumulating & flowing
ice within or at the margin of Antarctic ice shelves
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Ice Rises

Ice Rise Ice Cores

Locally-grounded, independently accumulating & flowing
ice within or at the margin of Antarctic ice shelves
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10 day sail from
Lyttelton, New Zealand

Sea ice conditions
dictate Canisteo Pen.
as primary site

RV ARAON ableto
remain near
(< 8 hr response)
.

Ship completes Pine
K Island Bay science while
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ASI (from AMSR2) ver. 5.4, Grid 3.125 km Ice Concentration







Canisteo Peninsula

~7500 kg equipment IN

Camp: -73.7748°, -102:1964°
600 m elevation

Canistec
Penir

7500 kg equip.
5600 kg ice OUT

12-17 flights in & out
Two AS350 helicopters

Amundsen Sea
Embayment

Ship onsite ~36 hours



Canisteo Peninsula - Camp Put-In
January 7th attempt ende_dghjgh
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Canisteo Peninsula - Camp Put-In
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Canisteo Peninsula - Camp Put-In

January 8th put-in, 4 hours 8:00 - 12:00z




Canisteo Peninsula - Weathering 36 hr storm

January 8, 23:00

January 10, 10:00

Two tents crushed,
no equipment lost

Mountain Hardwear Space Station performs poorly in strong wind & snow



Canisteo Peninsula - Weathering 36 hr storm

Primary US drilling challenge was
generator electronics after snowstorm

Silly mistake, problem progressedto  mm b "
disconnecting auto throttle, Ctarlink + YouTube

controlling manually troubleshooting



Canisteo Peninsula - US Ice Drilling Program Foro 400 drill

Etienne Gros, US-IDP contract driller

Do our guy lines indicate stress after the
storm?




Canisteo Peninsula - US Ice Drilling Program Foro 400 drill
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Canisteo Peninsula - KOPRI Geotech (Japan) drill

ing generally progressed with limited drama,
just drill, eat, sleep for one week




Canisteo Peninsula
13 days on site

7 days drilling

2 X150 m ice cores
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January Day

caniSteo PeninSUIa 11 12 13 14 15 16 17 18 19 20
13 days on site

7 days drilling

2 X150 m ice cores

Drill stuck, ethanol

Generator issues
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Two cores drilled for maximum sample volume, replication, &
sampling local high/low snow accumulation

Shallow-radar profile across the ridge

depth (m)

Distance from summit (km)




Ice thickness ~650 m, 2nd repeat ice thickness & 1st regional
surface mass balance survey (iSTAR, Pritchard et al., unpublished)
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teo Peninsula - Camp Take-Out
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Canisteo Peninsula - Camp Take-Out
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Major Lessons

~2 days of dedicated ship time to support 8 person ice core &
geophy5|cs camp for ~2 weeks. Retro 300m of ice.

-t

e

~Weekly synoptic weather cycle is a challenge in a 3-4 week :
science cruise window. Storms can last much longer than 2 days

Coastal cloud can limit aviation & is a primary danger for
helicopters in Antarctica

= = “"" ., 20km from hub to camp beats 2,300 km
= =9 == (distance from McMurdo)

el

— | MOPR\




Canisteo Peninsula - Preliminary Data

1.56 m/yr ice-equivalent snow accumulation
KOPRI core (CPSW) Ice age 1967 CE @ 100m, ~1920 CE @ 150m
Methane well-preserved, 28 yr Aage

Ice Core Depth (m) Density Methane Gas age and Ice age Accumulation Rate
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Spline Curve after 1967 CE
71 — based Ice Age I Reconstructed Acc. Rate
(Gas age + Aage) I = Using Ice Age Spline Curve
! and Nye Model
! 95% Confidence Interval
1

01 Convection - 0.0
- 2.6
- 5.8
- 9.2
-12.8
- 16.6
- 20.5
- 24.6
- 28.8
- 33.2
- 37.6
60 - -42.2
uD - 46.8
_______ cop_____+ 51.6
- 56.4
80 A -61.3
- 66.3
- 71.3
-76.3
-81.4
- 86.5
Non-Diffusive [ 91.7
- 96.9
-102.1
- 107.3
-112.5
140 - -117.8
-123.0
-128.3
- 133.6

== |ce age (Nye Model) 1
»=+= |ce age (D-] Model)

20 A

Diffusion
40

________________________

o o

__________________________

Depth (m)

100 A

120 4

160 -

T T T T T T T T
0.4 0.6 0.8 1200 1400 1600 1800 O

O © & 8 O O P H L HL
Density (g/cm?) [CH4] (ppb) A A U S NN
Year (CE) Accumulation Rate
(m wea/yr)

Hyeongi Lee, Jinho Ahn, Yeongcheol Han, et al.,, 2025
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The Ross-Amundsen Ice Core Array WAIS ice core array

Minimum 150 m cores to
document 20th century climate
(snow accumulation >1 m/yr)

Collect new coastal cores while
maintaining the 2000s-era
WAIS ice core array

McMurdo@ R
- -\ﬁi

Ice rises provide opportunity
to construct a WAIS coastal ice core array
with an ice core every 400-600 km

— &=x University of
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Elevation (m)

R A I c A Closing the coastal gap in the

WAIS ice core array

—250

—500 ¢

—750

Martin Peninsula helicopter-borne radar | January 2024
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Distance along profile (km)

WAIS coast is a target-rich environment for icerise ice
cores to fill a critical gap in our international
Antarctic ice core array
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Canisteo Peninsula

Ice Core Avray
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Endless gratitude
to Yeongcheol Han, Won Sang Lee, and Sukyoung Yun
for their leadership & support on the voyage
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