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Abstract Between2020and2025,as part of the SEIS-ADELICE project, nearly two hundreds seismological
instruments were deployed on and around the Astrolabe Glacier in Terre Adélie, East Antarctica. This project
aimed to monitor the cryoseismic activity of the glacier as it reaches the ocean, to image its internal struc-
ture and thickness, and to investigate its interactions with the underlying ocean and the local bedrock. In this
paper, we describe the field experiment and its sequential deployments involving multi-year broadband and
mid-band instruments on land and at sea, as well as multi-week dense arrays of short-period instruments and
two fibre-optic cables on the glacier. We quantify the noise levels obtained in various environments on and
near the glacier and assess the quality of the seismological data in different frequency bands using their spec-
tral density. We also present a few selected examples to demonstrate the potential of the data for analysing
various tidally modulated cryoseismic sources, such as surface icequakes and basal stick-slip events and for
characterising glacier structure. Although most of the results presented are still preliminary and require fur-
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ther analysis, they should stimulate ongoing and future research.

1 Introduction

Antarctic outlet glaciers, which are in direct contact
with the warming ocean, can be regarded as sentinels
of global climate change ("Ocean, Cryosphere and Sea
Level Change,” 2023). In order to better understand the
impact of climate warming on the stability of coastal
glaciers in Antarctica and its consequence on sea-level
rise, it is crucial to monitor the dynamics of these
glaciers as they reach the ocean (Rignot et al., 2013).
The dynamics of Antarctic coastal glaciers is complex
due to numerous thermal and mechanical interactions
at their basal and lateral boundaries (Schoof, 2007). Sev-
eral processes are particularly critical for glacier stabil-
ity and sea-level rise. First, basal melting beneath ice
shelves - the floating extensions of glaciers that buttress
upstream ice - can destabilise these buttresses by allow-
ing more warm ocean water to penetrate inland (De-
Conto and Pollard, 2016; Rintoul et al., 2016). Second,
vertical tidal motion causes the glacier to flex in the so-
called grounding zone (GZ), where it transitions from

*Corresponding author: guilhem.barruol@univ-grenoble-alpes.fr

resting on the bedrock to floating on the ocean. This
tidal flexuring creates differential vertical displacement
between grounded and floating ice (e.g., Robel et al.,
2017). During tidal highs, such motion can allow ocean
water to reach further inland (Freer et al., 2023; Rig-
not et al., 2024), accelerating basal melting, especially
in case of a subglacial ocean water thermal anomaly
(Dutrieux et al., 2014; Rignot, 2023; Rintoul et al., 2016).
Thirdly, the shearing of ice along the lateral boundaries
of glaciers has a buttressing effect on ice flow (Gagliar-
dini et al., 2010), but this may be significantly impacted
by basal melting and the thinning of the floating ice
(e.g., Wild et al., 2025). Together, these processes may
promote the GZ retreat and the loss of buttressing ef-
fect, thereby destabilising the whole glacial basin. This
highlights the urgent need to investigate dynamics of
glaciers at their grounding zone and lateral boundaries.

Evaluating glacier kinematics, strain, stress, and in-
ternal structure (e.g., Brisbourne et al., 2019; Kufner
et al., 2023) requires methods that are sensitive to dy-
namic behaviour throughout the ice thickness, to com-
plement those more traditionally used in glaciology
such as GNSS, radar, and satellite imagery (Rignot et al.,
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Figure 1 a) schematic representation of the Astrolabe Glacier and its floating tongue entering the ocean, along with the
instrumentation deployed on and around it, as part of SEIS-ADELICE. b) Map of the instrumented area with a background
Landsat satellite image and its general location shown in the inset, with the Antarctic polar circle as a yellow line. Are located
broadband seismological stations (pink pins) deployed on and around the Astrolabe Glacier, together with the Geoscope
station DRV at Dumont d’Urville base (DDU). The red line corresponds to the grounding line defined by Le Meur et al. (2014).
Yellow pins indicate the position of the permanent GNSS stations from the Glacioclim observatory during the 2022 summer
field season (Le Meur et al., 2014).
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