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Fig. 1: Cruise plot of MSM97 (GPF 20-3_085). The acquired seismic lines are indicated by the yellow lines. Location of the 
Figge Maar blow-out structure is marked by the turquoise dot. 
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Objectives: 
The geological storage of fluids is of particular interest in regard to the use of renewable energy 

and the reduction of greenhouse-gas emissions. Therefore, reservoir and barrier formations in 

the German North Sea come into focus. Due to the widespread distribution of storage and 

barrier rocks at suitable depths and in combination with a relatively low tectonic overprint, the 

West Schleswig Block region in the German North Sea shows a high prospectivity for CO2 

storage. 

By means of this high-resolution 2D reflection seismic survey, we want to investigate the 

potential impairment of geological barriers at the top of geological storage formations (i.e. 

claystones and salt of the Upper Buntsandstein, clay formations of the Lower Cretaceous and 

of the Tertiary). The seismic acquisition setup with a 2400 m active streamer cable with 384 

channels will allow a precise image of near-surface structures, such as Quaternary channels, 

seismic pipe structures, chimneys, polygonal fault systems and crestal faults. With the 

acquired data, the sediments of the Mesozoic and Cenozoic up to the seafloor (2-3 seconds 

of twoway-traveltime) will be imaged in high-resolution for the first time. The imaged fault 

systems will be investigated regarding their ability to build seal bypass systems. In addition, 

we intend to use these methods to investigate the fluid pathways at the recent blowout area at 

well B1 of 1964 ('Figge Maar'), which is located at the southern rim of the West Schleswig 

Block area. The imaged fault system will be mapped and investigated regarding the formation 

of a seal bypass system. 

 
Narrative: 

 

On Thursday, November 12 2020, the scientific/technical party of MSM97 (GPF 20-3_085) 

embarked the Research Vessel MARIA S. MERIAN, after a 3-day Covid-19 test camp at a 

hotel in Leer. All scientists and technicians were twice tested negatively. We used November 

12 to mobilize all the heavy equipment, while being in the port of Emden. On Friday, November 

13, we left the port of Emden and steamed towards our research area in the German Bight, 

about 40 nautical miles northwest of Helgoland (Fig. 1). The transit time was only 10 hours and 

we used the time to finalize our technical setup. Our MMO (Marine Mammal Observer) was 

already on the observation deck to check if any marine mammals are present. In the afternoon, 

we deployed our equipment and after the soft-start, we started to acquire seismic data. Beside 

the reflection seismic data, gravity data and hydro acoustic data acquisition was carried out.  

November 14 - November 18: After a short period of low winds the wind speed increased to 7 

- 9 Beaufort. The azimuth of some seismic had to be adapted as certain profile directions were 

normal to the wind direction, which should be avoided. Even though weather conditions were 

not ideal, we acquired good quality seismic data. However, at Wednesday, November 18, it 

was necessary to retrieve the entire outboard equipment due to severe weather conditions.  

Until Friday, November 20, we used the time to carry out a small hydro acoustic survey in the 

target area of the “Figge-Maar” blow-out structure, in order to exactly localize the small 

structure (500 m in diameter), as we wanted to image this structure also by means of the 

reflection seismic data acquisition. The exact position helped us to do a proper line planning.  

On Friday, November 20, the weather conditions improved and we deployed our airguns and 

streamer cable again. As no marine mammals were reported from the MMO, we restarted the 

measurements with a soft-start. Until Saturday, November 21, a star-shaped pattern of seismic 

profiles was acquired across the “Figge-Maar” blow-out structure. Because the “Figge-Maar” 

is located in the center of a main maritime traffic route within the North Sea we shortened the 

seismic cable to 1200 m active length. 

On Saturday, November 21, we extended the streamer cable again to 2400 m active length 

and adapted the azimuth of the seismic profiles with respect to the prevailing wind and sea 

state conditions.  



From Saturday, November 21, until Tuesday, November 24, we closed the data gaps in the 

survey area of the West-Schleswig Block. Weather conditions improved again. 

On Tuesday, November 24, we stopped the seismic data acquisition at 06:00 a.m., retrieved 

all equipment on board and started the demobilization. We met the pilot at the rendezvous 

position on Wednesday, November 25, at 08:30 a.m., and headed towards the port of Emden, 

where the scientific/technical party disembarked R/V MARIA S. MERIAN. 
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MSM97 scientific/technical party: 

 
Table 1: Technical and scientific party of the cruise MSM97 (GPF 20-3_085). BGR: Bundesanstalt für Geowissenschaften und 
Rohstoffe (Hannover). Gravionic: GRAVIONIC GmbH, - German Geoservices - Jasperallee 15 38102 Braunschweig 

Name Discipline Institution 

Udo Barckhausen Gravity / Hydroacoustics BGR 

Thomas Behrens Streamer / Airguns BGR 

Ümit Demir Seismic Acquisition System BGR 

Timo Ebert Streamer / Airguns BGR 

Axel Ehrhardt Chief-Scientist BGR 

Martin Engels Processing BGR 

Boris Hahn Seismic Acquisition System BGR 

Benno Hankers MMO Gravionic 

Gesa Kuhlmann Hydroacoustics BGR 

Michael Schnabel Co-Chief Scientist / Processing BGR 

Peter Steinborn  Seismic Acquisition System BGR 

Heidrun Stück Hydroacoustics BGR 

 

 



 
Table 2: Table of acquired 2D reflection seismic lines during MSM97 (GPF 20-3_085). Locations are plotted in Fig. 1. SOL: 
Start of Line; EOL: End of Line 

 
 

 

 


