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1. ÜBERBLICK UND EXPEDITIONSVERLAUF

Catalina Gebhardt, Juliane Müller DE.AWI 

Die Expedition PS156 (LAMEX 1 – Lomonosov-Alpha-Morris Jesup Rise Expedition 1) mit 

dem Forschungsschiff Polarstern findet vom 6. August 2026 bis zum 14. Oktober 2026 statt 

und führt von Tromsø (Norwegen) nach Bremerhaven (Deutschland). Die Fahrt dauert 

insgesamt 70 Tage. LAMEX 1 ist die erste von zwei geplanten LAMEX-Expeditionen, deren 

Ziel es ist, die Entwicklung des zentralen Arktischen Ozeans während warmer und sehr 

warmer Klimaphasen zu untersuchen und besser zu verstehen, wie große bathymetrische 

Strukturen wie der Lomonosovrücken, der Alpharücken sowie Morris Jesup Rise und Spur die 

Ozeanzirkulation, Sedimentation und Meereisbedingungen beeinflussen. 

Der Arktische Ozean reagiert besonders empfindlich auf globale Klimaveränderungen. 

Gegenwärtig erwärmt sich die Arktis deutlich schneller als der globale Durchschnitt, ein 

Prozess, der als arktische Verstärkung bezeichnet wird. Um zukünftige Veränderungen besser 

projizieren zu können, sind geologische Archive aus vergangenen Warmzeiten unverzichtbar 

– etwa aus pleistozänen Superinterglazialen, dem Pliozän oder dem miozänen Klimaoptimum,

die als Analoga für eine um 2°C oder mehr erwärmte Atmosphäre dienen. Entsprechende

Sedimentarchive fehlen jedoch aus großen Teilen des zentralen Arktischen Ozeans,

insbesondere aus der sogenannten “Last Ice Area (LIA)” vor Nord- und Nordostgrönland sowie

entlang des Lomonosovrückens und des Alpharückens.

Die Expedition soll dazu beitragen, diese Wissenslücken zu schließen. Durch die Kombination 

geophysikalischer Vermessungen mit der Gewinnung von Sedimentkernen und 

ozeanographischen Messungen sollen vergangene Veränderungen der Ozeanzirkulation, der 

Meereisbedeckung und der Umweltbedingungen rekonstruiert werden. Ein besonderes 

Augenmerk gilt dabei der Rolle des Ostgrönlandstroms sowie der Frage, wie Meereisbildung 

und -transport in der “Last Ice Area” während früherer Warmzeiten funktionierten. Gleichzeitig 

sollen geeignete Standorte für zukünftige wissenschaftliche Tiefbohrungen identifiziert 

werden, um die bestehende Lücke im Sedimentarchiv des ACEX-Bohrlochs zu schließen.  

Der genaue Reiseverlauf hängt von den während der Expedition herrschenden 

Eisbedingungen ab. Nach dem Auslaufen aus Tromsø fährt Polarstern zunächst nach 

Longyearbyen (Svalbard), wobei während des Transits kontinuierlich hydroakustische 

Messungen durchgeführt werden. Anschließend beginnt das Arbeitsprogramm mit dem 

Bergen und der Wartung von Instrumenten, die während der Expedition PS150 ausgebracht 

wurden; diese Arbeiten finden in der zentralen Framstraße, im Bereich des 79°N-Gletschers, 

an der nordöstlichen Spitze von Grönland sowie vor dem Independence Fjord statt. Danach 

konzentrieren sich die Arbeiten auf geophysikalische Vermessungen sowie geologische und 

ozeanographische Stationsarbeiten im Bereich des Morris Jesup Rise und Spur sowie entlang 

des Lomonosovrückens und, je nach Eisbedingungen, auf dem Alpharücken. Insgesamt sind 

während der Expedition etwa 30 wissenschaftliche Stationen geplant. Nach Abschluss des 

Arbeitsprogramms tritt das Polarstern die Rückfahrt nach Bremerhaven an, wo die Expedition 

am 14. Oktober 2026 endet (Abb. 1).  

Die Expedition trägt zum Helmholtz-Forschungsprogramm “Changing Earth – Sustaining our 

Future” bei, insbesondere zum Thema “Ocean and Cryosphere in Climate”. 
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Abb. 1.1: Karte der geplanten Fahrroute (gestrichelte Linien) mit den wichtigsten Probenahme-

stationen (farbige Symbole) und Arbeitsgebieten (schwarze Zahlen) der Polarstern-Expedition PS156. 

Fig. 1.1: Map of planned cruise track (broken lines) with main sampling 

stations (coloured symbols) and working areas (black numbers) of Polarstern expedition PS156. 
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SUMMARY AND ITINERARY 

Expedition PS156 (LAMEX 1 – Lomonosov-Alpha-Morris Jesup Rise Expedition 1) with the 

research vessel Polarstern will take place from 6 August 2026 to 14 October 2026, sailing from 

Tromsø (Norway) to Bremerhaven (Germany). The cruise will last 70 days in total. LAMEX 1 

is the first of two planned LAMEX expeditions, whose shared aim is to investigate the evolution 

of the central Arctic Ocean during past warm and super-warm climate states and to better 

understand how major bathymetric structures — the Lomonosov Ridge, the Alpha Ridge, and 

the Morris Jesup Rise and Spur — have influenced ocean circulation, sedimentation, and sea-

ice conditions through time. 

The Arctic Ocean responds disproportionately strongly to global climate change. At present, 

the Arctic is warming nearly four times faster than the global average, a phenomenon known 

as Arctic Amplification. To improve projections of future Arctic change, geological archives 

from past warm periods are indispensable — among them Pleistocene super-interglacials, the 

Pliocene, and the Mid-Miocene Climate Optimum, all representing climate states at least 2°C 

warmer than today and thus serving as analogues for a future warmer world. Such sedimentary 

archives are, however, lacking from large parts of the central Arctic Ocean, in particular from 

the so-called Last Ice Area (LIA) off northern and northeastern Greenland and along the 

Lomonosov and Alpha ridges. 

LAMEX 1 will contribute to closing these knowledge gaps. Through a combination of 

geophysical surveying, sediment coring, and oceanographic observations, (past) changes in 

ocean circulation, sea-ice cover, and environmental conditions will be reconstructed. Particular 

attention will be paid to the role of the East Greenland Current and to the question of how sea-

ice formation and transport in the Last Ice Area evolved during earlier warm periods. At the 

same time, the expedition will identify suitable locations for future scientific deep drilling to fill 

the critical gap in the sediment archive of the ACEX borehole, the only long drill record from 

the central Arctic Ocean. 

The precise cruise track will depend on sea-ice conditions prevailing during the expedition. 

After departing Tromsø, Polarstern will first transit to Longyearbyen (Svalbard), collecting 

continuous hydroacoustic data along the way. The scientific program will then begin with the 

recovery and servicing of instruments deployed during expedition PS150, with operations in 

the central Fram Strait, at the 79°N Glacier, at the northeastern tip of Greenland, and near 

Independence Fjord. The main working phase will focus on geophysical surveys and 

geological and oceanographic station work at the Morris Jesup Rise and Spur, along the 

Lomonosov Ridge, and — subject to ice conditions — on the Alpha Ridge. Approximately 30 

scientific stations are planned in total. Upon completion of the scientific program, Polarstern 

will return to Bremerhaven, where the expedition will end on 14 October 2026 (Fig. 1). 

The expedition contributes to the Helmholtz research program "Changing Earth – Sustaining 

our Future", in particular to Topic 2 "Ocean and Cryosphere in Climate". 



2. GEOPHYSICS

Estella Weigelt*1, Catalina Gebhardt1, Wolfram

Geissler1, Yvonne Schulze Tenberge1, Mechita 

Schmidt-Aursch1, Peter Klitzke2, Henning Kirk1, 

Adalbert Pfeiffer1, Pascal Daub1, Alessandro 

Gagliardi1, Yujie Quan1, Johannes Lutz3, Zoë 

Neumann4; Yves Wolf5, Sophia Künzig6,  

not on board: Boris Dorschel1  

*estella.weigelt@awi.de

1DE.AWI 
2DE.BGR 
3DE.HS-Bremerhaven 
4DE.CAU 
4DE.UNI-Bremen 
5DE.UNI-Potsdam 

Grant-No. AWI_PS156_00 

Objectives 

The bathymetric ridge systems of the Arctic Ocean — e.g., the Lomonosov Ridge, the Alpha 

Ridge, and the Morris Jesup Rise and Spur — are major controls on past and present ocean 

circulation and sedimentation, yet large parts of these structures remain virtually unexplored 

due to persistent heavy sea-ice cover. Understanding how these obstacles have shaped Arctic 

Ocean hydrography and its evolution through the Cenozoic requires detailed knowledge of 

both their present-day morphology and the geometry and age of the sedimentary sequences 

they host. The geophysical programme of LAMEX 1 is designed to provide this information 

through the simultaneous acquisition of multibeam swath bathymetry, sub-bottom profiling, and 

multichannel seismic reflection data, complemented by continuous gravity and magnetic 

measurements. Together, these datasets will establish the spatial and stratigraphic framework 

for all other expedition activities, guide the placement of sediment coring stations and CTD 

sections, identify locations where older sedimentary strata and basement crop out near the 

seafloor, and provide the pre-site survey data required for future long-core recovery and/or 

drilling with the MARUM MeBo system during LAMEX 2 and potential subsequent IODP 

campaigns. 

Multibeam swath bathymetry with the HYDROSWEEP system and sub-bottom profiling with 

the PARASOUND system will provide a continuous, high-resolution view of the seafloor and 

the uppermost tens of metres of the sub-seafloor along all tracklines. In the target areas of 

LAMEX 1, satellite-altimetry-derived bathymetry lacks the resolution to identify the small-scale 

features that are critical for understanding past and present oceanographic circulation and 

sedimentation. HYDROSWEEP multibeam data will provide the first detailed maps of seafloor 

morphology across large parts of the LIA, the Morris Jesup Rise and Spur, Klenova Valley, 

and the western and central Lomonosov Ridge, revealing glaciogenic bedforms, submarine 

landslides, and the surface expression of sediment drift bodies and sediment wave fields. 

These features are key recorders of past ice dynamics and bottom-current activity (e.g., 

Rebesco et al., 2014), but their distribution and character in the target areas are currently 

mostly unknown. PARASOUND profiling will image the internal structure of these same 

features at high resolution, reveal the distribution of acoustically contrasting sediment 

packages, and identify erosional surfaces and locations where older strata approach or crop 
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out at the seafloor (as shown in Kristoffersen et al., 2021; 2022). In the central Arctic Ocean, 

where sedimentation rates are generally low (Backman et al., 2008), the uppermost 

sedimentary section may already contain records spanning several important climate intervals, 

making the characterization of sub-seafloor structure a critical prerequisite for targeted 

sediment coring. Together, the two datasets will be interpreted in near-real time to guide coring 

station placement and to identify prime targets for recovering pre-Quaternary material. 

Multichannel seismic reflection profiling is the primary tool for investigating the deeper 

sedimentary architecture of the Arctic Ocean ridges and basins, complemented by the higher-

resolution PARASOUND data in the uppermost sub-seafloor. The geometry and internal 

structure of sedimentary sequences — including sediment drifts, erosional unconformities, and 

sediment wave fields along the Lomonosov Ridge flanks and around the Morris Jesup Rise 

and Spur — record both the tectonic evolution of the ridge systems and the history of bottom-

water circulation and paleoceanographic change across the Cenozoic (Weigelt et al., 2020). A 

critical objective is to extend and densify the existing regional seismic network, with particular 

emphasis on establishing profiles that connect to the ACEX drill site on the Lomonosov Ridge 

(Moran et al., 2006; Backman et al., 2008). Without this connection, key seismic horizons — 

including the basin-wide high-amplitude reflector sequence (HARS), tentatively dated to the 

Paleogene–Neogene transition (Stein et al., 2016; Weigelt et al., 2014) — cannot be reliably 

dated or correlated across the wider Arctic Ocean. The stepwise opening of the Fram Strait 

since the early Oligocene, for example, is thought to have fundamentally reorganized Arctic 

Ocean circulation and may be recorded in these basin-wide stratigraphic changes (Jakobsson 

et al., 2007). In addition, seismic data will constrain the tectonic origin of the Morris Jesup Rise 

and Spur, whose crustal structure and geological history remain poorly understood despite 

their importance as major obstacles to water mass exchange between the Arctic Ocean and 

the North Atlantic (Jokat et al., 2016; Brotzer et al., 2022; Kristoffersen et al., 2021). 

Continuous gravity and magnetic measurements along all tracklines will complement the 

seismic data by providing additional constraints on the deep crustal structure and tectonic 

evolution of the ridge systems, and will help to distinguish between volcanic and continental 

crustal origins of the Morris Jesup Rise and Spur — a question that has so far remained 

unresolved due to the lack of geophysical data from this region. 

Work at sea 

Multibeam swath bathymetry and PARASOUND sub-bottom profiling will be operated 

continuously along all tracklines throughout the expedition in 24/7 shift mode. Bathymetric data 

will be recorded using the hull-mounted Teledyne Reson Hydrosweep DS3 multibeam 

echosounder, and sub-bottom profiling using the PARASOUND P70 system. Raw bathymetric 

data will be corrected for water column sound velocity variations using CTD-derived profiles, 

and processed and cleaned for erroneous soundings and artefacts in near-real time. 

PARASOUND data will be converted to standard SEG-Y format and imported into the Kingdom 

software package for georeferenced interpretation in combination with the bathymetric maps. 

Multichannel seismic reflection profiling will be carried out using an airgun–streamer system 

adapted for operation in sea-ice conditions. A 600 m-long seismic hydrophone streamer and 

a seismic source consisting of a cluster of four GI-Guns (Type 150, operating in True GI-Mode) 

will be used to image the architecture of sedimentary sequences at high vertical and horizontal 

resolution, with a planned shot interval of 8 s at 5 knots ship speed and a sampling rate of 1 

ms. A first quality check, including preliminary processing and visualization of the raw data, will 

be carried out onboard. Seismic operations will be interrupted as needed for geological 
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sampling and CTD stations. A marine mammal mitigation protocol will be in place throughout 

all airgun operations, including permanent visual observation of the ship's surroundings by 

three professional marine mammal observers (MMOs), a soft-start procedure at the beginning 

of each profile, and immediate shutdown when marine mammals are sighted within the 

exclusion zone. 

Gravity and magnetic data will be recorded continuously along all tracklines using the ship's 

sensors. The gravity data will be tied to the global gravity database via harbour tie 

measurements in Tromsø before departure and in Bremerhaven at the end of the cruise. The 

ship's magnetic sensors will be calibrated by dedicated calibration turns at the start, during, 

and towards the end of the expedition. Where sea-ice conditions allow, a towed magnetometer 

system will additionally be deployed to map the magnetic field around the bathymetric ridges 

at higher resolution, providing constraints on the origin and tectonic history of these structures 

(Jokat et al., 2016). 

Expected results 

The geophysical datasets acquired during LAMEX 1 will provide the first high-resolution view 

of seafloor morphology and sub-seafloor structure across key regions of the Arctic Ocean that 

are currently underexplored due to persistent sea-ice cover. Bathymetric and PARASOUND 

data will reveal the distribution and character of glaciogenic bedforms, submarine landslides, 

sediment drift bodies, and sediment wave fields across the LIA, the Morris Jesup Rise and 

Spur, Klenova Valley, and the western and central Lomonosov Ridge, establishing the spatial 

context for all geological and oceanographic results of the expedition. The identification of 

outcropping or near-surface pre-Quaternary strata will directly guide the placement of sediment 

coring stations during LAMEX 1 and define priority targets for future long-core recovery and/or 

drilling during LAMEX 2 and beyond. 

The seismic reflection profiles, complemented by PARASOUND data in the uppermost sub-

seafloor, will allow the identification and lateral correlation of major stratigraphic horizons 

across the Arctic Ocean, including the HARS that marks a basin-wide change in depositional 

conditions tentatively dated to the Paleogene–Neogene transition (Stein et al., 2016; Weigelt 

et al., 2014). By tying new profiles to the ACEX drill site (Moran et al., 2006; Backman et al., 

2008), it will become possible to date and interpret changes in the geometry of sediment bodies 

across a much wider area than previously possible. Sediment drifts and erosional 

unconformities imaged along the Lomonosov Ridge flanks and around the Morris Jesup Rise 

and Spur will be interpreted in terms of past changes in bottom-current strength and pathways 

providing a longer-term geophysical context for the paleoceanographic records recovered from 

the sediment cores (Weigelt et al., 2020). New constraints on the crustal structure and tectonic 

origin of the Morris Jesup Rise and Spur will be derived from the combined interpretation of 

seismic, gravity, and magnetic data (Jokat et al., 2016; Brotzer et al., 2022; Kristoffersen et al., 

2021), contributing to a better understanding of the tectonic boundary conditions that have 

governed Arctic Ocean circulation through the Cenozoic. 

7

_________________________________________________________________________________Expedition Programme PS156



Data management 

Metadata and a short report will be submitted to the World Data Center PANGAEA Data 

Publisher for Earth & Environmental Science (https://www.pangaea.de). A full cruise report will 

be made available on PANGAEA within 6 months after the cruise. Seismic data will be made 

available on PANGAEA at the earliest three years after the end of the cruise in accordance 

with international standards (or after an extended moratorium period).  

Bathymetric data will be archived, published and disseminated according to international 

standards by the World Data Center PANGAEA Data Publisher for Earth & Environmental 

Science (https://www.pangaea.de) within four years after the end of the expedition at the latest. 

Furthermore, bathymetric data will be provided to the Nippon Foundation – General 

Bathymetric Chart of the Ocean (GEBCO) Seabed 2030 Project and to the International 

Bathymetric Chart of the Arctic Ocean (IBCAO). By default, the CC-BY license will be applied. 

This expedition is supported by the Helmholtz Research Programme “Changing Earth – 

Sustaining our Future” Topic 2, Subtopics 1 and 3. 

In all publications based on this expedition, Grant No. AWI_PS156_00 will be will be quoted 

and the following publication will be cited: 

Alfred-Wegener-Institut Helmholtz-Zentrum für Polar- und Meeresforschung (2017) Polar 

Research and Supply Vessel POLARSTERN Operated by the Alfred-Wegener-Institute. 

Journal of large-scale research facilities, 3, A119. http://dx.doi.org/10.17815/jlsrf-3-163. 
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3. MARINE GEOLOGY
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Borchers6, Rebecca Gorniak6, Fynn Huygen7, 

Thomas Opel1, Vincent Wall1, Francesco 
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not on board: Florian Adolphi*1, Julia 
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8NO.UiB 

Grant-No. AWI_PS156_00 

Objectives 

Despite its pivotal role in the global climate system, the central Arctic Ocean remains one of 

the most poorly sampled regions on Earth. Paleoceanographic records covering key warm 

climate intervals — including Pleistocene super-interglacials, the Pliocene, and the Miocene 

and Eocene climate optima — are extremely sparse, and from large parts of the target area of 

LAMEX 1, including the Last Ice Area (LIA) off northern Greenland, the Morris Jesup Rise and 

Spur, and the Alpha Ridge, they are virtually absent (Nørgaard-Pedersen et al., 2007; Stein et 

al., 2016; 2017). This lack of spatial coverage is primarily a consequence of the persistent 

heavy sea-ice cover that has so far prevented extensive geological sampling in these regions. 

The few existing records are geographically clustered around the more accessible parts of the 

Lomonosov Ridge and the Eurasian Basin, leaving vast areas of the central Arctic Ocean — 

including the western Lomonosov Ridge towards northern Greenland — entirely uncharted. 

The marine geological programme of LAMEX 1 is designed to address this deficit by recovering 

sediment cores from key locations across the LIA, the Morris Jesup Rise and Spur, the 

northern Greenland continental margin, the western Lomonosov Ridge, and — subject to ice 

conditions — the Alpha Ridge, thereby establishing the first spatially distributed network of 

geological records from this critically undersampled part of the Arctic Ocean. 

Geochemical and micropaleontological data suggest reductions in sea-ice cover in the LIA 

during the Early Holocene and the Last Interglacial (Detlef et al., 2023; Nørgaard-Pedersen et 

al., 2007; Vermassen et al., 2023), but it remains unclear whether these reflect local polynya 

expansion or large-scale pan-Arctic summer ice-free conditions, and conflicting proxy records 

and chronostratigraphic uncertainties have so far prevented a definitive assessment 

(Razmjooei et al., 2023; Stein et al., 2017). Records from the Morris Jesup Rise and Spur and 

the northern Greenland margin will allow a broader spatial assessment of sea-ice variability 

and water-mass routing during past warm climate intervals, and will provide the opportunity to 

evaluate how the East Greenland Current (EGC) — the major export pathway of Arctic 

freshwater and sea ice to the North Atlantic — responded to past changes in Atlantic Water 
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inflow and LIA sea-ice conditions (de Steur et al., 2023; Carmack et al., 2016). Atlantification 

is considered a key driver of past and present sea-ice loss (Polyakov et al., 2017), but paleo 

records documenting this mechanism in the central Arctic Ocean remain scarce (Vermassen 

et al., 2023). 

If ice conditions allow, LAMEX 1 will target outcrops of Cretaceous and Paleogene strata at 

the Alpha Ridge, where new sediment cores would provide material for independent 

paleoenvironmental reconstructions using novel analytical approaches, and would allow direct 

comparison with the ACEX sea-ice and temperature record (Stickley et al., 2009; Sluijs et al., 

2020). Along the western Lomonosov Ridge towards northern Greenland, a further key 

objective is to recover sediments that can potentially be tied to the ACEX drill site stratigraphy 

via the newly acquired seismic framework, helping to identify the most promising locations for 

future giant piston coring campaigns and/or drilling with the MARUM MeBo system during 

LAMEX 2 and beyond. 

To address the above objectives, a multi-proxy approach will be applied to the recovered 

sediment material, combining organic geochemical, micropaleontological, sedimentological, 

and inorganic geochemical analyses; sedaDNA analyses will be conducted on selected cores 

(Table 1). A robust chronostratigraphic framework will be established using multiple 

independent dating techniques, including biostratigraphy, isotope stratigraphy, 

paleomagnetics, radiocarbon dating, and cosmogenic and radiogenic nuclides (Table 1). 

Water column samples and surface sediments will be used for proxy calibration against 

modern observational data on e.g. ocean temperature and sea-ice cover. 

Work at sea 

Coring station locations will be selected based on the swath bathymetry and PARASOUND 

survey data acquired during the expedition. Longer sediment sequences will be recovered 

using the gravity corer (up to 20 m) and the Kastenlot system (up to 10 m); surface sediments 

will be sampled with the multicorer (MUC; Ø 67 mm/100 mm) and/or the boxcorer. Aliquots of 

CTD and supernatant MUC water samples will be collected for diverse isotope, nutrient, trace 

element and carbonate chemistry analyses. At selected locations where basement strata crop 

out at the seafloor, a dredge will be used to recover rock samples to identify their origin. 

Depending on ice conditions and time constraints, two to three gravity cores will be collected 

at each coring station to maximize the amount of material available for multi-disciplinary 

analyses. At selected sites, the Kastenlot will be deployed. Upon recovery, gravity cores will 

be cut into 1 m long sections, and toothpick samples for smear slide investigations will be 

collected at the end of each section. Similarly, from cores designated for DNA work, sedaDNA 

samples will be taken immediately from the end of each section. 

All cores will be logged onboard using the Multi-Sensor Core Logger (MSCL) prior to core 

opening, to measure physical properties including magnetic susceptibility, wet bulk density, 

and P-wave velocity. Wet bulk density measurements, which involve a radioactive source 

applied directly to the sediment, will not be taken from cores designated for subsequent 

sedaDNA subsampling. Selected cores will be split onboard; core-half surfaces will be imaged 

immediately after splitting, followed by high-resolution colour reflectance measurements and 

XRF core scanning. The remaining cores will not be opened onboard but will be kept intact for 

CT scanning at the home laboratory prior to further sampling. From selected split cores, 

porewater samples will be extracted using rhizons. Initial sediment descriptions and smear 

slide preparation will be carried out during the expedition to identify major lithologies and allow 

first biostratigraphic assessments. Samples from core catchers will be investigated for 
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microfossil assemblages. Multicorer tubes will be sampled in 1 cm slices immediately after 

recovery into appropriate containers for sedimentological, micropaleontological, organic 

geochemical, and isotope analyses, and stored at 4°C and -20°C; the uppermost centimetre 

of at least one tube per station will be reserved for sedaDNA analyses, and at least one tube 

per station will be stored frozen as an intact archive. 

Expected results 

The sediment cores recovered during LAMEX 1 will provide new geological archives from parts 

of the Arctic Ocean where such records are currently scarce or absent. Multi-proxy analyses 

will yield reconstructions of past sea-ice conditions, water-mass properties and ecosystem 

configurations for warm climate intervals that are currently beyond the reach of existing 

records, contributing to a better spatial understanding of Arctic paleoenvironmental change 

during warmer-than-present climate states. 

Records from the Morris Jesup Rise and Spur and the northern Greenland continental margin 

will allow a broader spatial assessment of how the LIA and the EGC responded to past 

changes in Atlantic Water inflow and sea-ice cover during warm intervals including the Last 

Interglacial and Pliocene warm periods (Vermassen et al., 2023; Rahaman et al., 2020). The 

application of independent dating techniques and multiple proxy approaches will help address 

current chronostratigraphic uncertainties in central Arctic Ocean sediment records (Razmjooei 

et al., 2023) and contribute to reconciling conflicting sea-ice reconstructions. If accessible, 

sediments recovered from the Alpha Ridge would extend our knowledge of Arctic Ocean 

conditions into the Cretaceous and Paleogene, providing new material for investigating past 

seasonality and sea-ice formation under greenhouse conditions (Davies et al., 2009; 

Niezgodzki et al., 2019). Cores from the western Lomonosov Ridge towards northern 

Greenland, tied to the existing ACEX stratigraphy via the newly acquired seismic framework, 

will contribute to identifying promising locations for future long-core recovery and/or drilling 

with the MARUM MeBo system during LAMEX 2 and for future IODP campaigns. 

Data management 

Environmental data will be archived, published and disseminated according to international 

standards by the World Data Center PANGAEA Data Publisher for Earth & Environmental 

Science (https://www.pangaea.de) within two years after the end of the expedition at the latest. 

By default, the CC-BY license will be applied. 

Molecular data (DNA and RNA data) will be archived, published and disseminated within one 

of the repositories of the International Nucleotide Sequence Data Collaboration (INSDC, 

www.insdc.org) comprising of EMBL-EBI/ENA, GenBank and DDBJ). 

Any other data will be submitted to an appropriate long-term archive that provides unique and 

stable identifiers for the datasets and allows open online access to the data. 

Sediment samples and cores collected during Polarstern expeditions are usually archived in 

the AWI Core Repository, which is operated by the Marine Geology department since 1983. 

Cores are stored in sealed D-tubes at 4° C and an air humidity limited at 35 %. The repository 

is open to the scientific community for sampling subject to ongoing work at AWI including 

national and international collaborations. 
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Objectives 

Physical oceanographic observations during LAMEX 1 aim to cover 2 main aspects: (1) the 

investigation of the East Greenland Current as a follow-up to 2025’s EGCSources expedition, 

and (2) the general characterization of the structure, properties, and circulation of water 

masses associated with several major bathymetric features in the Arctic Ocean. This effort 

continues the multidecadal observational records from many past field campaigns and aids in 

the interpretation of the geological sampling on board. 

1. Atlantic Water (AW) is warm, saline water of subtropical origin that flows along the

eastern Nordic Seas into the Arctic Ocean. This water mass is the key element of a

rapidly occurring change in the region known as “Arctic Atlantification” (Polyakov et al.,

2017). AW enters the Arctic Ocean through the Barents Sea Opening and via the West

Spitsbergen Current (WSC) on the eastern side of Fram Strait. Analysis of mooring

observations suggests that the AW in the WSC has warmed by more than 0.5°C over

the past 2.5 decades (McPherson et al., 2026). The upper layer of the Arctic Ocean

typically consists of cold, fresh Polar Surface Water (PSW). PSW is a mixture of Pacific,

riverine, and cooled Atlantic water, modified by ice melt and freeze (brine). A strong

halocline separates the PSW from the warm AW below. As the AW travels through the

Arctic Ocean for years to decades, it gets transformed into colder (<2°C) Arctic Atlantic

Water (AAW). The AAW, PSW, and sea ice exit the Arctic Ocean through the western

side of Fram Strait, while some of the AW (>2°C) recirculates from the eastern to the

western side. This recirculating AW and the AAW join and form the East Greenland

Current (EGC), which flows southward along the East Greenland shelf break in Fram

Strait. When the mixture of AW and AAW in the EGC moves southward and onto the

Greenland shelf, it becomes Atlantic Intermediate Water (AIW). The EGC is widely

known for exporting fresh PSW and sea ice from the Arctic Ocean, and has recently

shown major changes. We lack a good understanding of the closure of the Arctic-wide

circulation, especially in the Last Ice Area (LIA) north of Greenland, where AAW drives

the melt of several major glaciers. Recent results and unpublished studies of numerical
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simulations indicate the presence of a boundary current north of Greenland that feeds 

AAW into the EGC. For example, de Steur et al., (2014) detected AAW in long-term 

observations of Fram Strait moorings. The flow structure generally impacts the 

residence time of AAW in the Arctic Ocean and thus affects how the Arctic Ocean’s 

heat content varies. The structure, strength, and variability of this boundary current are, 

however, largely unknown.  

The interaction of the EGC with the Greenland glaciers and fjord systems is of profound 

importance. A prominent example of rapid glacier retreat in Northeast Greenland is the 

collapse of the floating ice tongue of Zachariæ Isstrøm (ZI) (Mouginot et al., 2015). The 

largest remaining floating ice tongue in Greenland is the neighboring 

Nioghalvfjerdsfjorden Glacier, also known as the 79 North Glacier (79NG). Together, 

ZI and 79NG drain the Northeast Greenland Ice Stream (NEGIS) – which represents 

15% of the Greenland ice sheet area. The 79NG ice tongue has thinned by up to 30% 

over the past 20 years (Mayer et al., 2018), caused by increased melting along its base 

driven by ocean heat fluxes (Mayer et al., 2018; Wilson et al., 2017). Münchow et al., 

(2020) demonstrated the existence of a year-round subsurface pathway of warm saline 

AIW from the shelf break, following Norske Trough to the 79NG. Consistent with the 

decadal warming of AW in the WSC, the AIW on the shelf close to 79NG has warmed 

by 0.5°C, and there has been a vertical redistribution of principal water masses on the 

shelf (Gjelstrup et al., 2022). Once reaching the calving front of the 79NG, the inflow of 

AIW into the 79NG’s cavity is hydraulically controlled by a local bathymetric sill system 

(Schaffer et al., 2020). The height of the AIW layer above the sill ultimately controls 

ocean heat transport into the cavity and the resulting glacial melt from below. Likely, 

an increased ocean heat supply has also caused the collapse of the ZI (Schaffer et al., 

2020). Despite an emerging long-term warming of the AIW on the Northeast Greenland 

shelf, neither the interannual temperature variability of AIW nor the detailed roles of the 

associated water masses are known.  

Polarstern expedition PS150 in September – October 2025 investigated the circulation 

of AAW and PSW on the shelf and continental slope north of Greenland, as well as 

their downstream connection to the EGC. Further foci included how the ocean-driven 

melt of major, retreating glaciers is affected by AAW and AW, and how the meltwater 

drives shelf currents. LAMEX 1 will continue these observations and provide additional 

insights into the temporal variability of seawater properties and associated processes 

in the East Greenland Current system. 

2. The central Arctic Ocean is a key element of the global climate system, yet it is

notoriously under-observed. Decades of repeated surveys using icebreakers covering

most of the Eurasian and Amerasian basins (e.g., Behrendt et al., 2018) have enabled

us to identify its variability on interannual to decadal timescales. Large-scale changes

in the upper-ocean freshwater content have been identified by temperature and salinity

profile data (e.g., Solomon et al., 2021; Rabe et al., 2014). Waters imported into the

Arctic Ocean are subject to cooling, freezing, and melting, altering the properties of

these water masses (e.g., Rudels, 2021; Timmermans and Marshall, 2020). As

introduced above, the warm inflow of waters of Atlantic origin occurs via two pathways:

the eastern Fram Strait and the Barents Sea. These two branches are subject to

transformation by surface processes and lateral mixing before and after entering the

Nansen Basin. Continental runoff enters the Eurasian and Makarov basins via the

extensive shelf regions north of Eurasia, before being advected within the Transpolar

Drift and, at times, the Beaufort Gyre. In the central Arctic, stratification due to

freshwater in the mixed layer and the halocline inhibits the release of heat from
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underlying waters to the atmosphere. This stratification is mainly maintained by 

continental river runoff and sea ice meltwater. However, changes may occur from wind 

mixing, and the fact that now large areas have longer seasons without sea ice. To 

identify further development of the observed variability, in particular, in light of the “new 

Arctic” (e.g., Weingartner et al., 2022, and references therein), repeated hydrographic 

surveys are required to shed light on these processes and improve model 

parameterizations.  

The LAMEX 1 physical oceanography work aims to improve the temporal and spatial 

oceanographic data coverage on the basin scale in the Eurasian and Makarov basins. 

Hydrographic sections will improve our understanding of temporal changes by 

repeating work from earlier cruises conducted since the early 1990s, including many 

by Polarstern. These observations will be augmented by upper-water-column 

hydrography perpendicular to the sections to capture horizontal gradients in all 

directions. We will run continuous, on-station measurements of temperature, salinity, 

and ocean current velocity to aid in the interpretation of the hydrographic data and to 

estimate volume transports. These observations also provide important baseline 

information for the geological work during LAMEX 1. 

Work at sea 

The main focus during LAMEX 1 is to recover a total of 12 moorings that were deployed in the 

Northeast Greenland region as part of the PS150 “EGCSources” expedition in fall 2025 (Tab. 

4.1). We will use a dedicated recovery ROV (Remotely Operated Vehicle) to facilitate these 

recovery operations in the expected challenging sea ice conditions. One of the moorings (NT4-

1) will be redeployed. We will recover data from a mooring equipped with an acoustic modem

at the 79NG calving front, and, if sea ice conditions allow, re-deploy an ice-based

oceanographic buoy there to extend the existing time series since September 2025.

Hydrographic stations will be carried out using a ship-based Conductivity Temperature Depth 

(CTD-)rosette equipped with water sampling bottles, distributed across key bathymetric 

features to characterize the structure of the upper water column. CTD profiles will provide 

vertical distributions of temperature, salinity, and other parameters, while water samples will 

be collected for chemical, isotopic, and nutrient analyses. Ocean current velocities will be 

recorded using the ship-mounted ADCP and a lowered ADCP during CTD operations. Salinity 

measurements of regular water samples will be obtained by a high-precision salinometer to 

calibrate the CTD’s salinity measurements. The regular CTD casts will be complemented by a 

large number of eXpendable CTD (XCTD) deployments to increase the spatial resolution of 

the water property measurements, especially across the sub-oceanic ridges. We will 

continuously operate a thermosalinograph system to obtain additional along-track 

measurements of water properties and ocean currents. We will use the helicopter to land on 

ice floes and fast ice to obtain additional (fishing-rod) CTD profiles within the Independence & 

Hagen Fjord system, and to extend the regular ship-based CTD and XCTD transects. In 

particular, we hope to be able to revisit some of the locations from the PS150 expedition in 

2025, and also to extend these measurements in space and time, to get a better picture of the 

interaction between the East Greenland Current and the Northeast Greenland glaciers. Finally, 

we will deploy several drifting buoys with thermometers and barometers provided by 

MeteoFrance to support the global weather forecast systems. 
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Tab. 4.1: Mooring recovery overview table (modified after the PS150 cruise report). Our main focus 

during PS156 is to recover a total of 12 moorings on Morris Jesup Rise, in Norske Trough, the Flade 

Isblink array, and close to the 79 North Glacier.   

Expected results 

We expect to retrieve a year-long record of physical oceanography data from the moored 

instruments that will provide time-series context to the existing collection of hydrographic data 

obtained during PS150. The hydrographic observations will provide new insights into the 

present-day circulation and water mass structure in one of the least observed regions of the 

Arctic Ocean. The data will allow an assessment of how the Morris Jesup Rise and Spur and 

the Lomonosov Ridge influence the routing of Polar Surface Water and Atlantic Water towards 

the East Greenland Current, and whether the hypothesized boundary current system along the 

northern Greenland shelf break can be confirmed. Together with the mooring time series 

recovered at the beginning of the expedition, the shipboard observations will provide the 

modern oceanographic baseline against which past changes in circulation and water-mass 

distribution inferred from the sediment cores can be evaluated. 

When combined with the observations from PS150, this comprehensive dataset will support 

analyses aimed at answering the research questions outlined above. Data from the different 

profiling CTDs and ADCPs will be combined with the corresponding previous datasets 

collected during other observational programs to extend their coverage in space and time. This 

is, again, crucially important to monitor the processes associated with climate change in the 

Arctic.  

Air temperature and barometric pressure data collected by the drifting buoys contribute to the 

Global Telecommunication System (GTS) and will be assimilated into standard numerical 

weather forecasting systems to improve their performance. 

Data management 

All environmental data obtained during this expedition will be archived, published, and 

disseminated according to international standards by the World Data Center PANGAEA (Data 

Publisher for Earth & Environmental Science; https://www.pangaea.de) within two years after 

the end of the expedition at the latest. Unless specified otherwise, a CC-BY license will apply. 
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While a pre-processed version of the data can be made available on board right after the 

recovery, the final processed and quality-controlled dataset can only be made available some 

time after the end of the expedition, as significant processing is required to obtain a cleaned 

and consistent dataset that is necessary to perform a thorough analysis. 

Measurements from autonomous systems, which transmit data in near-real time via satellite 

communication, will be made immediately available through the data and information portal 

meereisportal.de. Any other data will be submitted to an appropriate long-term archive that 

provides unique and stable identifiers for the datasets and allows open online access to the 

data. Pre-processed data can be made available within a few days on request. 

This expedition is supported by the Helmholtz Research Programme “Changing Earth – 

Sustaining our Future” Topic 2, Subtopic 2.1. 

In all publications based on this expedition, the Grant No. AWI_PS156_00 will be quoted and 

the following publication will be cited: 

Alfred-Wegener-Institut Helmholtz-Zentrum für Polar- und Meeresforschung (2017) Polar 

Research and Supply Vessel POLARSTERN Operated by the Alfred-Wegener-Institute. 

Journal of large-scale research facilities, 3, A119. http://dx.doi.org/10.17815/jlsrf-3-163. 
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5. DEGLASEIS
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2DE.UNI-Bremen 

Grant-No. AWI_PS156_01 

Objectives 

For a geologically old craton, Northeast Greenland shows remarkably strong earthquake 

activity focussed in three areas (Fig. 5.1): 1) seismicity in Peary Land near the Harder Fjord 

Fault Zone (HFFZ) and the Navarana Fjord Escarpment (NFE), 2) seismicity in the Wandel 

Sea parallel to the trend of the Trolle Land Fault Zone (TLFZ), and further south 3) the area 

between 78° and 80°N along the N-S trend of the Caledonian fold beIt. 

A key debate is, whether the present-day seismicity is a consequence of tectonic stresses 

induced by the nearby plate boundary in the Lena Trough or is generated by post-glacial and 

elastic rebound processes due to past and ongoing deglaciation (Chung, 2002; Olivieri & 

Spada, 2015). Glacially induced stress may reactivate pre-existing tectonic structures and may 

even trigger earthquakes with tsunami potential in the North Atlantic (Steffen et al., 2020). The 

concentration of seismicity along the coasts around Greenland supports the idea of seismicity 

related to deglaciation processes (Chung, 2002). 

While seismicity in areas 1 and 2 is likely related to known fault zones, the origin of the 

seismicity in area 3 between 78°N and 80°N, although following the general trend of the 

Caledonian orogen, may yet have another explanation: the seismically active area 3 coincides 

with shallow bathymetry (Arndt et al., 2015) near the Zachariae and 79°N glaciers, with 

frequent occurrence of weak seismic events at locations with water depths shallower than 200 

m (Fig. 5.1). Warm ocean currents get access via narrow channels to these glaciers, speeding 

up disintegration processes (Schaffer et al., 2020), but the ice remains captured between 

islands and bathymetric highs aligned with the trend of the Caledonian orogen (Henriksen et 

al., 2000). Ground or mutual contact of icebergs is known to produce considerable seismic 

energy around Antarctica (Schlindwein, 2023). 

This highlights that the intraplate seismicity of Greenland is far from being understood, and - 

with earthquakes exceeding Mw 5-6 - may even pose a considerable seismic hazard (Voss et 

al., 2007). At the moment, the seismic risk may still be low but as the Arctic is rapidly warming 

and a blue Arctic Ocean is likely in the next few decades, increased human activities will 

ultimately result in an augmented exposure to seismic hazards. 
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Fig. 5.1: Overview over the survey area of DEGLASEIS. See text for abbreviations of geological fault 

zones. Bathymetry: IBCAO5 (Jakobsson et al., 2024), earthquakes: ISC bulletin (International 

Seismological Centre, 2026). 

Only a single permanent seismic station (NOR, Dahl-Jensen et al., 2010) is located near the 

three seismically active areas of Northeast Greenland, so little is known about the origin of the 

earthquakes. In addition, the sparse cover with seismic stations also results in poor locations 

of earthquake foci along the nearby plate boundary in the Fram Strait. It is therefore not clear 

where exactly the young plate boundary is situated and whether a magmatic formation of 

ocean crust has developed here. 

22

_________________________________________________________________________________Expedition Programme PS156



DEGLASEIS (Deglaciation seismicity of Northeast Greenland) is an opportunistic project that 

uses the new technical possibilities of ocean-bottom seismometers (OBS) that can be operated 

under sea ice and the rare opportunity of two consecutive Polarstern cruises to Northeast 

Greenland to operate an amphibious seismological network there for a year. This network will 

significantly reduce the detection threshold and improve the location accuracy of earthquakes 

in a region from Svalbard to North Greenland. DEGLASEIS intends to use this data set to 

investigate the following questions: 

Is the earthquake activity an expression of the deglaciation of Northeast Greenland? Which 

geological structures are (re)activated in the process? Are some of the seismic events along 

large outlet glaciers possibly caused by icebergs? Or is the stress field determined entirely by 

plate tectonics? Where is the active plate boundary in the Fram Strait, and are tectonic or 

magmatic processes dominating seafloor spreading here? 

Another focus is the mechanical state of the sea ice cover over the course of a year and the 

effect of storms and swell on the sea ice. These processes leave clear traces in the ambient 

seismic noise (Schlindwein et al., 2025) and can now for the first time be systematically 

analysed with seismometers located under the ice. 

DEGLASEIS will thus make a concerted effort to a better understanding of the deglaciation 

processes in Greenland and the sea ice disintegration in the Arctic Ocean based on their 

seismological fingerprints. 

Work at sea 

DEGLASEIS installed during PS150 an amphibian seismic network in Northeast Greenland to 

record seismic events related to deglaciation and tectonic processes. After a period of twelve 

months, the network should be recovered during this cruise. Our network consists of seven 

ocean-bottom seismometers (orange circles, DGS01-DGS07, Fig. 5.1), and five seismic 

stations on land (orange triangles, DGS11-DGS15, Fig. 5.1). 

The OBS are provided by the “German Instrument Pool of Amphibian Seismology” (DEPAS, 

Alfred-Wegener-Institut et al., 2017). They are equipped with Trillium broadband (120 s) 3-

component seismometers and a hydrophone. Battery power will allow recording for 12-14 

months. Battery power of the release units enable instrument recovery up to 24 months after 

deployment. 

For the recovery of the OBS, a sufficiently large ice-free area is necessary. The OBS will be 

released using a coded acoustic signal. The rising through the water column will be tracked 

with the POSIDONIA USBL positioning system to determine the exact location of the 

instruments. The rising time will be approx. one hour for the deep stations in Lena Trough and 

less than ten minutes for the shallow ones close to the coast. The drift of the sea ice, and 

hence the ice-free area, during the rising time has to be taken into account. After ideally 

emerging in open water, the OBS will be recovered with a rubber boat or directly from the 

working deck of Polarstern. In case an OBS gets stuck beneath the sea ice, the use of a small 

ROV will be necessary for recovery. 

Onshore stations are provided by the “Geophysical Instrument Pool Potsdam” (GIPP, GFZ 

German Research Centre for Geosciences, 2016). They consist of passive Mark L-4C-3D 

short period (1 Hz) sensors and low-power consumption Cube data loggers. With two battery 

packs per station at a sampling rate of 100 Hz we will achieve a continuous recording period 

of twelve months. The land stations will be recovered by helicopter. All deployed equipment 
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will be packed and transported back. The area will be cleared up, so that nothing will be left 

behind. 

Expected results 

After the successful recovery of the stations we will convert the raw data into the standard 

seismological miniseed format. We will perform an extended data quality check routine to 

detect instrument malfunctions and to determine the overall data availability. Further basic 

processing (e.g. clock drift correction, orienting of seismometers) needs more resources and 

will therefore be done after the cruise. 

Data management 

Raw seismological data will be archived and published in PANGAEA. Time-corrected miniseed 

archives of the seismological data will be submitted to GEOFON from where they are 

accessible with seismological data base query tools. 

This expedition was supported by the Helmholtz Research Programme "Changing Earth – 

Sustaining our Future" Topic 2, Subtopic 3. 

In all publications based on this expedition, the Grants No. AWI_PS150_04 and 

AWI_PS156_01 will be quoted and the following publications will be cited: 

Alfred-Wegener-Institut Helmholtz-Zentrum für Polar- und Meeresforschung (2017). Polar 

Research and Supply Vessel POLARSTERN Operated by the Alfred-Wegener-Institute. 

Journal of large-scale research facilities, 3, A119. https://doi.org/10.17815/jlsrf-3-163. 

Alfred-Wegener-Institut Helmholtz-Zentrum für Polar- und Meeresforschung and GFZ German 

Research Centre for Geosciences (2017). DEPAS (Deutscher Geräte-Pool für amphibische 

Seismologie): German Instrument Pool for Amphibian Seismology. Journal of large-scale 

research facilities, 3, A122. https://doi.org/10.17815/jlsrf-3-165. 

GFZ German Research Centre for Geosciences. (2016). GIPP: Geophysical Instrument Pool 

Potsdam. Journal of large-scale research facilities, 2, A64. https://doi.org/10.17815/jlsrf-2-128. 
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6. GEODETIC GNSS MEASUREMENTS IN NORTH-EAST
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Objectives 

The Greenland Ice Sheet (GrIS) is sensitive to changes in atmospheric and oceanic conditions 

which are triggered by climate change. Meltwater entering the ocean affects both global and 

regional sea level as well as oceanic circulation patterns. On the contrary, warmer ocean water 

entering Greenland shelf areas may lead to an increased subglacial melting and, thus, 

destabilisation of the outlet glaciers. Thus, in the period from 2005 to 2015 the GrIS contributed 

about 20% to the global mean sea level rise, whereby an acceleration in glacier flow accounts 

for about 50% of the ice-mass loss (The IMBIE Team 2020; Mouginot et al., 2019). However, 

ice-mass losses and changes in glacier dynamics vary considerably from region to region. 

They are determined by the complex interaction of ice, ocean, atmosphere and land (Kanzow 

et al., 2025).  In order to gain a better understanding of these interplays and to arrive at reliable 

projections, we need, on the one hand, records on regional environmental conditions and 

glaciation history over the Holocene and, on the other hand, a suit of observations on recent 

changes of the geometry, flow velocity and mass of the GrIS and its individual outlet glaciers 

as well as of bedrock displacement. The latter is controlled by, and therefore informs about, 

past and present-day ice-load changes. Moreover, it modulates the geometry of the ice-ocean 

interface and thereby feeds back to ice mass change processes. A special aspect is given by 

the hypothesis that an increased ice-mass loss and subsequent vertical rebound may lead to 

a considerably large seismic activity along the coastal regions. 

These ice mass changes occurring over the course of glaciation history, especially since the 

last glacial maximum, cause a glacial isostatic adjustment (GIA) of the solid Earth (Whitehouse 

et al., 2018; Caron et al., 2018). Today, the GIA effect is reflected in a long-term linear trend, 

with the effective elastic lithosphere thickness and upper mantle viscosity being crucial for the 

focusing and decay behaviour, respectively. In addition, there is an instantaneous response to 

changes in ice loading on short time scales which can be in the same order as or even larger 

than the GIA effect. The combined effect of GIA and present-day deformation can be measured 

by permanent and/or repeated geodetic GNSS recordings with an accuracy at the level of 1 

mm/a (Kappelsberger et al., 2021). 

Thus, the main goal of this project is to realize geodetic GNSS observations at selected 

bedrock locations in north-east Greenland to enhance the observational basis for the 

subsequent analysis of the bedrock displacement. Resulting displacement time series (and 

rates) will serve as an important constraint to investigate the response of the solid Earth to 

present-day as well as to past ice-mass changes and, eventually, to refine the modelling of 
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glacial isostatic adjustment (GIA). Furthermore, in conjunction with seismic investigations co-

located with the GNSS sites we will contribute to the investigation of the nature and causes of 

present-day seismicity.  

The GNSS recordings at the campaign sites (2025–2026) and the permanent recording at the 

site Lambert Land West (since 2022) will be combined with previous campaign data acquired 

by the TU Dresden group as well as with permanent data of the GNET project (Berg et al., 

2026; Solgaard et al., 2026). 

Work at sea 

It is planned to visit locations at Lambert Land West and Peary Land (see Tab. 6.1 and Fig. 

6.1). At both locations it is planned to recover the GNSS equipment which was set up during 

the cruise PS150 in 2025 in order to carry out measurements over one year. The entire 

equipment will be brought back to the ship, including GNSS receiver and antenna, a sealed 

battery and solar modules for power supply and further electronics, all packed in a Zarges 

aluminium box (see Fig. 6.2). At the location Lambert Land West the already existing 

permanent GNSS site (see Fig. 6.2) shall be visited for maintenance to ensure a successful 

continuation of the permanent GNSS recording and to download the data. Additionally, it 

should be upgraded with satellite communication to enable a remote data transmission to the 

home institution.  

Tab. 6.1: Locations and coordinates of the geodetic GNSS sites 

ID Location 
Latitude 

(North) [°] 

Longitude 

(West) [°] 
Remark 

LAP1 
Lambert Land West 

79° 13’ 35” 22° 18’ 22” 
Upgrade and continuation 

of permanent recording 

LAMW Lambert Land West 79° 13’ 35” 22° 18’ 22” Campaign sites: Setup 

during PS150, retrieval 

during PS156 PEAR Peary Land 83° 46‘ 50” 25° 46‘ 04” 
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Fig. 6.1: Overview map of the area of investigation. Principal currents (AAW, EGC) are shown by grey 

arrows. The locations of the GNSS sites to be visited are plotted by red color (campaign sites PEAR 

and LAMW, permanent site LAP1 is co-located with LAMW). The GNSS sites are partly co-located 

with seismometer deployments (see Section 2). Further GNSS sites existing in this area are also 

shown (pink: TUD campaign sites, currently not equipped; cyan: operating permanent GNSS sites of 

the GNET project). 

Fig. 6.2: GNSS installations at Lambert Land West (LAP1, 2022, left) and Peary Land (PEAR, 2025, 

right). At LAP1 the GNSS antenna is mounted on top of a special pillar fixed to bedrock. Receiver, 

batteries and further equipment are stored in two Zarges aluminium boxes (mounted at the structure in 

the background), while four solar panels and a wind generator are used to recharge the batteries. At 

PEAR the GNSS antenna is mounted at a special bolt which is fixed in bedrock (“forced centering”). 

Receiver, battery and further equipment are stored in the Zarges aluminium box, while two solar 

panels are placed to recharge the battery. 
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Expected results 

All data of the campaign sites PEAR and LAMW as well as of the permanent GNSS site at 

Lambert Land West (LAP1) will be processed at the home institution (so-called post-

processing). The data of these three sites will be processed with data of all other geodetic 

GNSS sites in Greenland (both from TU Dresden and from the GNET project, which are 

publicly available). For this, we will use the Bernese GNSS Software adopting up-to-date 

standards (e.g. consistent and precise realization of the reference frame, reduction of 

geodynamic and further effects). In the end, we will solve for time series of daily 3D coordinates 

from which displacement rates will finally be inferred. 

Data management 

The successfully recorded data are raw data and need to be processed at the home 

institutions. However, the GNSS raw data will be archived at TU Dresden in close coordination 

with a database which is being maintained in the frame of the SCAR Expert Group on Geodetic 

Infrastructure in Antarctica (GIANT). Resulting products from the GNSS processing will be 

published in conjunction with respective scientific papers and archived according to 

international standards by the World Data Center PANGAEA Data Publisher for Earth & 

Environmental Science. 

In all publications based on this expedition, the Grant No. AWI_PS156_3 will be quoted and 

the following publication will be cited: 

Alfred-Wegener-Institut Helmholtz-Zentrum für Polar- und Meeresforschung (2017) Polar 

Research and Supply Vessel POLARSTERN Operated by the Alfred-Wegener-Institute. 

Journal of large-scale research facilities, 3, A119. http://dx.doi.org/10.17815/jlsrf-3-163. 
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Italy 

NO.UiT UiT – Norges Arktiske Universitet 

Postboks 6050 Langnes 

9037 Tromsø 

Norway 

US.LDEO Lamont-Doherty Earth Observatory 

Columbia University 

61 Route 9W 

Palisades, NY 10964 

USA 

US.slingshot Slingshot Pictures 

66 South Main Street 

Ocean Grove, NJ 07756 

USA 
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Not on board / Not 

in the field 

FR.SHOM Service hydrographique et océanographique de la marine 

13 rue du Chatellier CS 92803 

Brest Cedex 2, 29228 

France 

NO.UiB University of Bergen 

Allégaten 41 

5007 Bergen 

Norway 

TW.NSYSU National Sun Yat-sen University 

No. 70, Lianhai Rd, Gushan District 

Kaohsiung City 804 

Taiwan 
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A.2  FAHRTTEILNEHMER:INNEN / CRUISE PARTICIPANTS

Name/ 

Last name 

Vorname/ 

First name 

Institut/ 

Institute 

Beruf/ 

Profession 

Fachrichtung/ 

Discipline 

On board 

Gebhardt Catalina DE.AWI Chief Scientist Geophysics 

Müller Juliane DE.AWI Co-Chief Scientist Marine Geology 

Amezcua Montiel Abril DE.AWI PhD Student Marine Geology 

Becker Antonia DE.UNI-Bonn Student Geochemistry 

Borchers Carla DE.UNI-Bremen Student Marine Geology 

Cammareri Alejandro AR.MARYBIO Scientist MMO 

Daub Pascal DE.AWI Technician Geophysics 

Dawson Joshua DE.driftnoise Engineer Data Science 

Engicht Carina DE.AWI Technician Physical 

Oceanography 

Forwick Matthias NO.UiT Scientist Marine Geology 

Fricke Johannes DE.TUD Student Geodesy 

Fuchs Daniel DE.DRF Technician Helicopter Service 

Gagliardi Alessandro DE.AWI PhD Student Geophysics 

Geissler Wolfram DE.AWI Scientist Geophysics 

Geraldes Dinis AR.MARYBIO Scientist MMO 

Gischler Michael DE.NHC Pilot Helicopter Service 

Gorniak Rebecca DE.UNI-Bremen Student Marine Geology 

Hoppmann Mario DE.AWI Scientist Physical 

Oceanography 

Huygen Fynn DE.CAU Student Marine Geology 

Kirk Henning DE.AWI Technician Geophysics 

Klitzke Peter DE.BGR Scientist Geophysics 

Künzig Sophia DE.UNI-Potsdam Student Geophysics 

Lucchi Renata IT.OGS Scientist Marine Geology 

Lutz Johannes DE.AWI Student Geophysics 

Lyons Christopher US.slingshot Other Media 

Lyons Timothy US.slingshot Artist Media 

Neumann Zoë DE.CAU Student Geophysics 

Opel Thomas DE.AWI Scientist Marine Geology 

Pfeiffer Adalbert DE.AWI Technician Geophysics 

Quan Yujie DE.AWI PhD Student Geophysics 

Reilly Brendan US.LDEO Scientist Marine Geology 

Rode Jörg DE.DRF Engineer Helicopter Service 

Rohling Clemens DE.AWI Scientist Physical 

Oceanography 
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Name/ 

Last name 

Vorname/ 

First name 

Institut/ 

Institute 

Beruf/ 

Profession 

Fachrichtung/ 

Discipline 

On board 

Rompelberg Josien DE.AWI PhD Student Meteorology 

Schaubensteiner Stefan DE.NHC Pilot Helicopter Service 

Schmidt-Aursch Mechita DE.AWI Scientist Geophysics 

Schulze Tenberge Yvonne DE.AWI Scientist Geophysics 

Scrigna Andres AR.MARYBIO Scientist MMO 

Vitelli Francesco NO.UiT Student Marine Geology 

Wall Vincent DE.AWI PhD Student Geochemistry 

Weigelt Estella DE.AWI Scientist Geophysics 

Wenzel Anna DE.DWD Scientist Meteorology 

Wolf Yves DE.UNI-Bremen Student Geophysics 

Not on board 

Adolphi Florian DE.AWI Scientist Geochemistry 

De Schepper Stijn NO.UiB Scientist Marine Geology 

Desprez de 

Gesincourt 

Olivier FR.SHOM Scientist Physical 

Oceanography 

Dorschel Boris DE.AWI Scientist Geophysics 

Eberlein Lutz DE.TUD Engineer Geodesy 

Fang Ying-Chi TW.NSYSU Scientist Physical 

Oceanography 

Fu Ke-Hsien TW.NSYSU Scientist Physical 

Oceanography 

Gottschalk Julia DE.CAU Scientist Marine Geology 

Kanzow Torsten DE.AWI Scientist Physical 

Oceanography 

März Christian DE.UNI-Bonn Scientist Geochemistry 

Pere Sébastien FR.SHOM Technician Physical 

Oceanography 

Rabe Benjamin DE.AWI Scientist Physical 

Oceanography 

Scheinert Mirko DE.TUD Scientist Geodesy 

Schlindwein Vera DE.AWI Scientist Geophysics 

Tippenhauer Sandra DE.AWI Technician Physical 

Oceanography 

von Appen Wilken-Jon DE.AWI Scientist Physical 

Oceanography 
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A.3  SCHIFFSBESATZUNG / SHIP'S CREW

No Position Rank Nachname / 

Name 

Name / 

First Name 

01 Kapitän Master Kentges Felix 

02 1. Offizier Chief Mate Langhinrichs Jacob 

04 Leitender Ingenieur Chief Engineer Ziemann Olaf Hermann 

August 

05 1. Offizier

Ladung

Chief Mate 

Cargo 

Janik Michael 

06 2. Offizier 2nd Mate Hering Igor 

07 2. Offizier 2nd Mate Rathke Wulf Jannik 

07 Schiffsärztin Doctor Gößmann-

Lange 

Petra 

08 2. Ingenieur 2nd Engineer Farysch Tim 

09 2. Ingenieur 2nd Engineer Höppner Marco 

10 2. Ingenieur 2nd Engineer Domann Franz 

11 Schiffselektrotechniker 

Maschine 

Ship Electrotechnical 

Officer Engine 

Zivanov Stefan 

12 Elektroniker 

Winden 

Electrotechnical Engineer 

Winches 

Jäger Vladimir 

13 Elektroniker 

Netzwerk/Brücke 

Electrotechnical Engineer 

Network/Komm./Bridge 

Hofmann Jörg 

14 Elektroniker 

Labor 

Electrotechnical Engineer 

Labor 

Hüttebräucker Olaf 

15 Elektroniker 

System 

Electrotechnical Engineer 

System 

Pliet Johannes Oliver 

16 Bootsmann Bosun Brück Andreas 

17 Zimmermann Carpenter Neisner Winfried Wolfgang 

18 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Klee Philipp 

19 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Jansen Milena 
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No Position Rank Nachname / 

Name 

Name / 

First Name 

20 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Fischer Sascha 

21 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Klähn Anton 

22 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Junge Nick Laris 

23 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Burzan Gerd-Ekkehard 

24 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Bäcker Andreas 

25 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Pohl Johanna 

26 Schiffsmechaniker 

Deck 

Multi Purpose Rating 

Deck 

Amato Leonardo 

27 Lagerhalter Storekeeper Preußner Jörg 

28 Schiffsmechaniker 

Maschine 

Multi Purpose Rating 

Engine 

Rolofs Nils Christian Timo 

29 Schiffsmechaniker 

Maschine 

Multi Purpose Rating 

Engine 

Hänert Ove 

30 Schiffsmechanikerin 

Maschine 

Multi Purpose Rating 

Engine 

Klinger Dana Maria 

31 Schiffsmechaniker 

Maschine 

Multi Purpose Rating 

Engine 

Liedtke Mattes 

32 Schiffsmechaniker 

Maschine 

Multi Purpose Rating 

Engine 

Glawe Jonathan Elias 

33 1. Koch 1st Cook Skrzipale Mitja 

1. Köchin Fabian Laura 

34 1. Kochsmaat 1st Cook‘s Mate Link Eva 

35 2. Kochsmaat 2nd Cook‘s Mate Fabian Laura 

Fehrenbach Martina 

36 2. Stewardess 1st Stewardess Witusch Petra Gertrud 

Ramona 

37 2. Steward 2nd Steward Hartmann Jonas 

38 2. Steward 2nd Steward Dibenau Torsten Karl 

39 2. Stewardess 2nd Stewardess Möhle Steffi 

40 2. Stewardess /

Krankenschwester

2nd Stewardess / 

Nurse 

Schwantes Andrea 

41 2. Steward /

Wäscherei

2nd Steward / 

Laundry 

Arendt René 
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No Position Rank Nachname / 

Name 

Name / 

First Name 

42 2. Steward /

Wäscherei

2nd Steward / 

Laundry 

Cheng Qui 

43 2. Steward /

Wäscherei

2nd Steward / 

Laundry 

Chen Dansheng 
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