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2nd Weekly report AL567 – MineMoni III 

 

We arrived in the middle of the night in our next working area in Mecklenburg Vorpommern. Trollegrund 

is located just off the coast of Kühlungsborn and is used for sand extraction for beach nourishment. 

Unfortunately, the area is still contaminated from a former FLAK station and it has happened that war 

remnants such as grenades were flushed onto tourist beaches. For that reason, the EOD of Mecklenburg 

Vorpommern asked us if we could map the area. We already visited this site in 2020 on the last MineMoni 

cruise and even though we had mapped only a small part of the area, we crossed a grenade on a random 

AUV profile. After arriving, we directly started multibeam mapping to extend the area from 2020. The 

night shift quickly processed the incoming data and provided fresh maps for breakfast for the AUV team 

to plan their missions. On time, at 8 o’clock, the AUVs were released and started their missions. Since 

Trollegrund is affected by munitions, but not at such a high concentration as the dumpsites in Lübeck Bay, 

we could use it as a low-signal reference site for magnetic surveys. Therefore, AUV Luise was sent to the 

deepest spot possible (25 m), which was also outside of the contaminated area. From multibeam data we 

know that there are no large munition objects on the seafloor that could disturb the measurements. In 

this magnetically undisturbed area, AUV Luise performed several calibration and test mission in the 

middle of the water column. Due to the wind conditions on that day (Bft. 5 - 6) and waves of 1 - 1.5 meters 

height, the motional influence of the waves on the AUV were still measurable in water depths of approx. 

10 m. The missions consisted of different lines and circles in 6 to 12 m water depth, straight lines in North-

South and East-West directions and velocities ranging from 0.1 to 0.6 m/s.  

 

 

Figure 1: On the left side, a photo taken by AUV Luise of a newly discovered UXO in Trollegrund. The plot 
on the right side shows the raw, unprocessed total magnetic intensity (TMI) of the same object. 

 

Calibration maneuvers are necessary because the AUVs magnetometer system distorts the magnetic field 

anisotropically, i.e. the measured magnetic fields are dependent on the AUV's heading. Following the 

calibration mission, AUV Luise was sent to revisit four UXOs that we detected at Trollegrund one year 

before. We were able to re-locate the same objects, probably 10 cm or 12 cm FLAK grenades from WW2, 

and measured their magnetic influence and could acquire images. Beyond that, Luise detected an 
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additional large, yet unidentified UXO which is approximately 1 m long and at least 30 cm in diameter 

(Figure 1). The area of Trollegrund seems to be munition-contaminated to a higher degree than expected. 

Meanwhile, Anton performed the first tests with the newly implemented ‘backseat-driver’, which is the 

next step towards intelligent AUVs. In the ‘backseat-driver’ operation mode the pre-planned mission is 

paused and a desired AUV behavior can be implemented by an external algorithm via setting desired 

positions, orientations or velocities. This happens on a high level of the navigation process so that all 

safety features of the central cola2 architecture work as in the ‘normal’ operation modes. The first tests 

were to drive along a set of way points while maintaining a constant depth or altitude. This was done to 

test if the activation and deactivation of the ‘backseat-driver’ as well as sending the high-level navigation 

requests to the low-level controllers works as expected. Since everything worked as is should, we 

proceeded with two tests where the AUV should follow a sinusoidal wave, once in x-y and once in z 

direction. Being able to let the AUV drive along such time dependent quasi-continuous trajectories is 

essential for many control algorithms and is not achievable in a reasonably good quality by a pre-planned 

set of waypoints. Finally, the ‘backseat-diver’ was used to drive calibration patterns for the 

magnetometers as described above. In the future the AUVs shall be capable of detecting either changes 

in physical parameters or detecting objects on the seafloor and react independently to perform specific 

survey patterns. For example, thermoclines can be followed and continuously measured or objects can be 

photographed from different perspectives, allowing for detailed photo reconstruction. Although such 

tests sound very basic, they are in fact quite challenging. It requires careful and precise coding to 

implement new commands while the AUV is running on a pre-planned mission.  

 

Figure 2: Map of bottom-water TNT concentrations measured in near real-time with the Xplotector. 
Chemical contamination is widespread, but highest within the Kolberger Heide munitions dumpsite. 
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On Wednesday evening we left Trollegrund and started a long night of CTD sampling until we reached 

Kolberger Heide in the morning. While two scientists and one crewmember tireless collected water 

samples, the others could actually celebrate the cook’s birthday with a buffet in the hangar and have a 

break from work. This CTD transect revisited 16 stations that were sampled on past Mine-Moni cruises, 

acting as STV-monitoring sites for the German Western Baltic Sea. In Kolberger Heide, we resampled six 

previously well-characterized stations to test if the severe storm during the previous week increased the 

release of chemical contamination from munitions on the seafloor. AL567 is the first cruise with a fully 

operational Xplotector, our system developed in the ExPloTect project for on-board detection of dissolved 

explosives. The preliminary results show widespread contamination by e.g., TNT (Figure 2), with highest 

concentrations detected in Kolberger Heide. 

The sampling continued until we reached Falshöft in the early afternoon on Thursday. This site was also 

object to warfare material dumping and we were able to confirm munition objects on the seafloor. 

Compared to Lübeck Bight and Kolberger Heide, the targets are more difficult to find. Falshöft is 

characterized by a rocky seafloor with large boulders (up to 1 m height), which makes it difficult to 

distinguish munitions from natural objects in the multibeam data. Therefore, the magnetic gradiometer 

on AUV Luise plays an essential role. The combination of different sensors greatly improves target 

detection and verification and results are important as training data for the artificial intelligence 

algorithms we have in mind. 

 

Figure 3: Bathymetric map of 
southern area in Falshöft. The 
seafloor geology is highly 
variable and UXO can only be 
detected in MBES data, when 
they are located on the 
homogeneous sandy seafloor. 
In this figure a track of dumped 
UXO (circles) is visible on a sand 
dune. The track most likely 
continuous into the rock field. 

The last night on Saturday, we completed more CTD samples and mapping in Kolberger Heide until the 

cruise ended in Kiel on Sunday morning at 9:00 on the east shore premises of GEOMAR. 

Due to the poor underwater visibility in the first week we could not verify as many targets, as we planned, 

but we could largely extend mapping around the dumpsite to get a better insight of the real extent of the 

contamination. We come home with hard drives full with high-quality data that are not only used by the 

BASTA projects, but will also become important for the next fresh munition projects like ProBaNNt and 

CONMAR. We also successfully collected a large set of water, sediment, and porewater samples, and 

chemical data from the water column critical for the ongoing ExPloTect project. All in all, the cruise AL567 
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was a great success with lots of technical equipment working as planned and a crew of officers, sailors, 

engineers and the cook, working very smoothly hand in hand. We thank the master and crew of RV ALKOR 

for their support and the great working atmosphere and are looking forward to the next cruise next year, 

but that time to the North Sea (… in October, we will see how this will work out). 

 

Many greetings from Mareike Kampmeier and Jens Greinert in the name of all on board. 


