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The sea-fl oor drill rig “MeBo”: Robotic retrieval 
of marine sediment cores
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Retrieval of marine sediment cores is 
conventionally carried out either by 
gravity coring or by drilling from a 
ship. Although a number of research 
vessels allow for gravity coring, the 
length of the retrieved cores is often 
shorter than desired. While this limi-
tation can be overcome by drilling 
into deep-sea sediments, the avail-
ability and cost of drill-ships imposes 
a severe limitation on this approach. 
To bridge this gap in sediment-coring 
techniques, we developed a remotely 
operated underwater drill rig “MeBo” 
(“Meeresboden-Bohrgerät”; German 
for “sea-fl oor drill rig”). This portable 
drill can be operated from research 
vessels of opportunity. It is deployed 
on the sea fl oor and is capable of re-
trieving 50-m-long cores from sedi-
ments and hard rocks.

The drill is an electro-hydraulic 
system that is remotely controlled 
from the ship (Fig. 1). A steel ar-
mored umbilical with a diameter of 
32 mm is used to lower the 10-ton-
heavy device to the sea bed, where 
four legs arm out in order to increase 
the stability of the rig. Copper wires 
and fi ber optic cables within the um-
bilical supply energy from the vessel 
and allow communication between 
the MeBo and the control unit on 
deck. The system utilizes commercial 
rotary core barrels with diamond or 
tungsten carbide bits, as well as push 
coring barrels, and can set a casing 
as needed for various lithologies. 
The MeBo stores drilling rods and 
casing tubes, as well as push-coring 
and rotary barrels, on two rotating 
magazines that can be loaded with a 

mixture of tools specifi cally required 
for a drill job. The drill string is com-
posed of 3-m sections. The MeBo has 
the capability to drill up to 50 m into 
the sea fl oor, to recover cores with 
74-84 mm diameter, and to stabilize 
the drilled hole to a depth of 40 m. 
The complete MeBo system, includ-
ing drill, winch, launch and recovery 
system, control unit, as well as work-
shop and spare drill tools, is shipped 
within six 20’ containers.

The MeBo was successfully test-
ed on two cruises, from the research 
vessels METEOR (at the continental 
slope off NW Africa; cruise M65-3) 
and CELTIC EXPLORER (near the is-
land of Rügen in the southern Baltic 
Sea; cruise CE0511). During theses 

tests, the MeBo was deployed ten 
times in 25-1700 m water depth, with 
a maximum drill depth of 23.65 m. 
In total, about 105 m were drilled in 
sand, unconsolidated and consoli-
dated marls, as well as glacial till. 
The total core length recovered was 
about 50 m. Especially in cohesive 
sediments, a recovery rate of nearly 
100% was achieved.

A major advantage of the MeBo 
compared to drill ships is that the 
drilling operations are indepen-
dent of any ship movements due to 
waves, wind or currents. This allows 
the recovery of non-fractured cores 
of high quality (Fig. 1, inset).

Fig. 1: Last checks on the newly developed sea-fl oor drill rig MeBo before the fi rst deep-water 
test from the German research vessel METEOR. (Inset) Consolidated Pliocene marls retrieved 
by rotary drilling with the MeBo in 1700 m water depth off NW Africa.
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