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The Sea Floor Drill Rigs MARUM-MeBo

T. Freudenthal

Foto: T. Klein; MARUM-MeBo70 on the ice-breaking research vessel POLARSTERN in the Amundsen 
Sea Embayment during expedition PS104
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The MARUM-MeBo drilling systems

MARUM-MeBo70 MARUM-MeBo200

MeBo: Meeresboden-Bohrgerät
Robotic drill for getting cores from soft sediments and hard rocks

deployed on the sea bed, remotely powered and controled from the vessel

Deployment depth
Drilling depth
Weight in air

size

2000 m
70 m
10 t

Fits into 20‘ cont.

2700 m
200 m

10 t
Transp. as 20‘ cont.
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MeBo deployment statistics 2005 - 2023

MARUM-MeBo70 MARUM-MeBo200

• Start of operation (conventional coring)

• Number of expeditions

• Number of deployments

• Maximum drilling depth

• Total drilling length

• Average core recovery

2008 (2005)

22

189

80.85 m

4229 m

67%

2014

6

41

147.4 m

2619 m

68%
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Concept of MeBo 

• Umbilical is used to lower 
the drill rig to the sea floor 

• Umbilical is used for 
energy supply and remote 
control from the vessel

• Transport of the system 
within 20‘ shipping 
containers, that are 
mounted on the working 
deck of the research vessel

Freudenthal and Wefer, 2013

• Since 2008: use of H-size wire line coring technique
• Since 2010: development of bore hole logging and testing capability 

Sensors: SGR, Dual Induction, Acoustic, Magnetic Susceptibility, Temperature, CPT

• Since 2012: Installation of Circulation Obviation Retrofit Kits (CORK)
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Operational features:  

• Drilling from a stable platform at the sea bed is prerequisite for high core 
quality

• Combination of open hole and core drilling is possible

• Multiple hole drilling is conducted when a continuous record is needed

• Transect drilling in dipping strata allows for collecting cores with a range of 
different ages

Gohl et al. 2017

Shallow drilling (up to 200 mbsf) with sea bed drill rigs 
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Scientific Applications of MARUM-MeBo:
Hard rock drilling on the Antarctic continental shelf

• First drilling ever in the Amundsen Sea 
embayment

• Drilling of transects on dipping strata allowed 
sampling of different time windows  
documenting the West Antarctic glaciation 
history

• Oldest strata drilled from upper Cretaceous

MeBo drilling was required since
• Glacial diamictons and older sedimentary rocks 

were not suitable for gravity coring
• MeBo was deployed from ice breaking vessel due 

to ice conditions 
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Scientific Applications of MARUM-MeBo:
Coring cold water coral mounds down to the base

• Cold water coral mounds were cored down to 
the mound base

• The onset of mound growth occured in the 
Mid-Pleistocene

• Mound growth in the Western Mediterranean 
Sea showed a remarkebly coherent pattern 
with precession driven changes in African 
hydroclimate

MeBo drilling was required since
• Deep drilling with MeBo allowed to reach the base 

of the mound
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Scientific Applications of MARUM-MeBo:
Gas hydrate dissociation off Svalbard

• Porewater salinity anomalies indicate dissociation of gas 
hydrates

• Temperature gradients were used to identify gas hydrate 
stability zone

MeBo drilling was required since
• Glacial diamictons were not suitable for gravity coring
• Drilling through and sampling of authigenic carbonates
• Base of gas hydrate stability zone within the reach of MeBo 
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Scientific Applications of MARUM-MeBo:
Temperature gradient and gas hydrate 

stability zone at the Danube Deep Sea Fan

• A formation temperature profile down to 144 
mbsf was aquired

• Base of gas hydrate stability zone (BGHSZ) is 
located about 30 m above the occurence of 
free gas indicated by the bottom simulating 
reflector (BSR)

MeBo drilling was required since
• Bottom seismic reflector is beyond the reach of 

gravity/piston corer and typical heat flow probes
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Scientific Applications of MARUM-MeBo:
Core Log Seismic Integration at the Danube 

Deep Sea Fan

• Cores and borehole logging data were 
collected at three sites down to >140 m 

• By combination of core data, bore hole logging 
data and seismic profiles the stratigraphy and 
architecture of a channel/levee-complex within 
the Danube Sea Fan was reconstructed

MeBo drilling was required since
• MeBo borehole logging provides continuous 

in-situ data of geophysical properties
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Scientific Applications of MARUM-MeBo:
Paleoenvironmental reconstructions by drilling 

marine sediments

• 70 m long nearly continuous sedimentary 
sequence was obtained by double hole drilling 
in 957 m water depth off northern Chile

• Sedimentary record contains 1 million years of 
changes in intermediate water mass 
characteristics in the south eastern Paciific

MeBo drilling was required since
• longer cores compared to gravity cores allow 

sampling of much older sediments and 
investigation of longer time scales
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• Nearly 20 years of experience with MeBo technology

• Sea bed drills bridge the gap between conventional sea bed sampling 
from multi purpose research vessels and the services of drill ships

• Sea bed drilling is not only coring. The borehole can be used for testing, 
logging and long term observations

• Sampling strategy and project design have to be adapted to the 
technology

Take home messages

Foto: T. Klein


