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Workshop overview

During the weekend of the 15th—16th August 2026, immediately following the Scientific
Committee on Antarctic Research (SCAR) Open Science Conference (OSC) in Oslo, a workshop
was organized to build upon the first “sub-ice” workshop in October 2023 in Maydena,
Tasmania, Australia. The details of that workshop can be found here.

The overarching aim of the SUBICE workshops is to gather scientists across a wide array of
institutes and disciplines to discuss uncertainties, exchange ideas, and clarify new research
directions pertaining to the sub-ice environment (termed the “ice-bedrock interface zone”, as
shown in the above image). The 2026 workshop had a particularly strong Antarctic focus
considering its timing and location relative to the SCAR OSC, with key driving themes relating
to growing community initiatives such as RINGS, InSync, Antarctic Boundary Conditions
(ABC), and GeoBRIDGE aiming to improve observational data coverage across Antarctica and
refine the connection between sub-ice observations and ice sheet modeling. The workshop

consisted of several invited talks providing various perspectives from the sub-ice community,
brainstorming and breakout activities to fuel discussions, and more informal conversations
during group lunch and dinner on Saturday (i.e., 17th August). The workshop ran until
lunch-time Sunday, with a separate cryoseismology workshop scheduled in the afternoon. Over
the course of the weekend, 34 scientists from 20 different institutes attended the workshop.
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Workshop schedule

Day 1 (Saturday)

Time Event

9:00 —9:30 Opening remarks + icebreaker activity

9:30 —10:00 Invited talk by Kenny Matsuoka: “Antarctic
RINGS”

10:00 — 10:30 Coffee break + discussions

10:30 — 12:00 Breakout activity #1: Unknown unknowns

12:00 — 14:00 Group lunch at Paleet

14:00 — 14:30 Invited talk by Vemund Thorkildsen:
“Consortium for Arctic Seismic Exploration
and Monitoring”

14:30 — 16:00 Breakout activity #2: Effort versus impact




matrix + link with community initiatives

16:00 — 16:30 Day 1 wrap-up

16:30 - 17:00 Invited talk by Christine Siddoway: “Bringing
crustal geology perspectives to the
ice-bedrock interface zone (IB1Z)”

17:00 — late Group dinner at Amundsen Bryggeri og
Spiseri

Day 2 (Sunday)

Time Event

9:00 —9:30 Invited talk by Fausto Ferraccioli: “Synergies
in International Airborne Geophysics: an
opportunity for InSync/GeoBridge
implementation”

9:30 - 10:00 Invited talk by Matthias Scheiter: “Basal
boundary conditions — what do ice sheet
models need?”

10:00 - 10:30 Overview talk by Mickey Mackie of
GeoBRIDGE: Geological Boundary
Representation for Ice Dynamics and Glacial
Evolution

10:30 - 12:00 Breakout activity #3: Brainstorming for (a)
GeoBRIDGE, and (b) InSync “Outlet
Glaciers” working group

12:00 — 12:30 Day 2 wrap-up + workshop end




Workshop summary

The below notes and images provide a summary of each workshop event. A full gallery of
photos taken during the workshop is shared here, whilst the presentations from the invited talks
can be found here.

Day 1 (Saturday)

Invited talk by Kenny Matsuoka: “Antarctic RINGS”

Kenny gave an overview of RINGS, a SCAR Action Group (and proposed Expert Group)
driving observational data collection (e.g., bathymetry, bed topography) focused around the
continental grounding line, including an outline of recently published and upcoming publications
(e.g., Matsuoka et al., 2026; Shackleton et al., 2026; Matsuoka & Shackleton, 2026). Excellent
discussions resulted around the overlapping interests of RINGS and the SUBICE community,
including how to target data gaps, incorporate ground-based observations (e.g., seismic), and
leverage privately-operated logistics.

What is Antarctic RINGS?

* Primary RINGS in
the vicinity of the
current grounding
line

* Landward RINGS at
future grounding
lines

* Seaward RINGS
3 over the continental
shelf, including ice
shelves.



https://www.icloud.com/sharedalbum/#B1v532ODWirym8K
https://www.dropbox.com/scl/fo/keo8azw23jbwit4lqd3fm/ALes4F8uLH5jecDEyeZKe14?rlkey=1fqgjd4x8hvt5gjm3iq07s7zw&dl=0

Breakout activity #1: Unknown unknowns

Participants were split into 4 groups and, using large pieces of paper, prompted to consider the
following questions:

What subglacial processes, assumptions, or data/model limitations could potentially
produce a major surprise in future sea-level projections? What are our most critical blind
spots?

Writing down bullet-point responses, each group was also encouraged to consider categorizing
their responses in terms of (1) observational uncertainty, (2) physical process uncertainty, (3)
computational limitations, and (4) model representation limitations. Afterwards, the participants
then wandered around the room and considered the posters from the other groups, adding
comments or stars to points they considered to be particularly important.





















Invited talk by Vemund Thorkildsen: “Consortium for Arctic Seismic Exploration
and Monitoring”

Vemund provided an informative cross-polar perspective of seismic surveying in the Svalbard
region, highlighting numerous findings of the Arctic subsurface (e.g., permafrost structure, active
layer evolution) that map to the Antarctic IBIZ. Vemund also introduced the summer glaciology
and geophysics courses at the University Centre in Svalbard (UNIS), offering the opportunity to
test new instrumentation and techniques in a relatively accessible and low-effort environment
(with logistical support provided by the students!).
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Breakout activity #2: Effort versus impact matrix + link with community
initiatives

Participants were once again split into 4 groups and, building upon the points identified in
breakout activity #1, asked to consider how current and future actions (e.g., emerging

technologies, targeted field campaigns, new data products and modeling approaches) are/can
working towards addressing the uncertainties in the Antarctic IBIZ within an effort versus impact

matrix:

High

Quick / Easy Wins Major Projects

Impact

Thankless Tasks /

ALl Money Pit

Low

Low Effort High

Afterwards, the participants were then encouraged to walk around the room and add
comments/stickers identifying which community initiative (e.g., RINGS, InSync, GeoBRIDGE)
would be best placed to implement each action.
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Invited talk by Christine Siddoway: “Bringing crustal geology perspectives to the
ice-bedrock interface zone (IBIZ)”

Christine was kind enough to rush over from the SCAR delegates meeting and provide a
geologist’s perspective on the Antarctic sub-ice environment, particularly regarding the
under-appreciated role of faults and the simplified treatment of basement geology (i.e.,
crystalline basement can be permeable as well — not just sedimentary basins!).
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Group dinner at Amundsen Bryggeri og Spiseri

Day 2 (Sunday)

Invited talk by Fausto Ferraccioli: “Synergies in International Airborne
Geophysics: an opportunity for InSync/GeoBridge implementation”

On Sunday morning, Fausto presented an overview of how future developments and initiatives
in airborne geophysics can contribute towards resolving some of the outstanding uncertainties
within the Antarctic sub-ice environment. This included recent and upcoming projects with the
OGS, such as the proposed “CryoRad” satellite mission and airborne radiometer testing.
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Invited talk by Matthias Scheiter: “Basal boundary conditions — what do ice sheet
models need?”

After Fausto’s talk, Matthias gave some valuable insights as an ice sheet modeler into what
uncertainties in the Antarctic IBIZ are currently hindering improved estimates of future sea level
rise. Matthias highlighted bed topography and bed properties as key priorities, the gap between
geophysical inferences and basal sliding parameterizations, as well as the need for gridded
datasets that can be easily implemented in ice sheet models.

Basal boundary conditions —
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Sea level contribution is important but also process understanding on all scales

Improved understanding of basal sliding — soft material, basal unit, water interactions, etc ...




Overview talk by Mickey Mackie of GeoBRIDGE: Geological Boundary
Representation for Ice Dynamics and Glacial Evolution
Matthias’ talk was a fantastic segway into Mickey’s introduction to GeoBRIDGE, a new

initiative to develop data products and Python workflows suitable and readily accessible for ice
sheet modelers to explore different basal boundary conditions.

Our vision for Geo
for Modelers to w,

OBriID(;E IS to make it easier
With our datg products

GeoBRIDGE

| A
ﬁ GeoBRIDG
[

Peaple who are actually
improving ice-sheet models

People who think ice-she}

should be improved
People who think i

should be improve




Breakout activity #3: Brainstorming for (a) GeoBRIDGE, and (b) InSync
“Outlet Glaciers” working group

The final event of the workshop was split into two breakout activities:

(a) One breakout group, led by Mickey, focused on brainstorming ideas for GeoBRIDGE —
i.e., what data sets should GeoBRIDGE include? What workflows are most needed? How
should other community initiatives be involved? These ideas were noted on a poster.

(b) Another breakout group, led by Anya, was centred around the InSync Working Group
“Subglacial Environments of Changing and Vulnerable Outlet Glaciers”. The group
brainstormed ideas for a hypothetical field program targeting key outlet glaciers in
Antarctica, with $18 million USD of funding and planned field seasons in 26/27, 27/28,
and 28/29. Points of discussion included (i) what outlet glacier(s) should be targeted, (ii)
what observations should be collected, (iii) how should the field expeditions be planned,
and (iv) who/how many people should be in the field team(s). These discussions involved
a continental map for reference, and ideas were also noted on posters.

2) Teams briasorms, postes nd peas
) Cousiderthe promp, whatfeldobs / data are needed?
5) Whst felddesigns should we consider?



https://www.antarctica-insync.org/working-group/subglacial-environments-of-changing-and-vulnerable-outlet-glaciers/
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