Alkor Expedition AL616, Kiel – Kiel, 18. Juli – 9. August 2024
2. Weekly Report, 28. July 2024
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The station work for our trawl experiment in the Mecklenburg Bight off Kühlungsborn is progressing very well. The focus of our station work is on in situ flux measurements using the GEOMAR landers BIGO-I and BIGO-II and the novel underwater vehicle DSR Panta Rhei (Deep-Sea Rover Panta Rhei). Sediment cores are taken daily using the multicorer from the fished area (high impact) and an unaffected control area in order to record the direct effects of trawling on the biogeochemistry of the seabed. In addition, we studied the high impact area using the towed camera and sensor system XOFOS (X Ocean Floor Observation System) to photographically document the damage to the seabed surface caused by the bottom trawling.    

The diver deployment planned for Wednesday 24 July 2024 for detailed sampling of an otter board track had to be postponed to Thursday and Friday due to strong wind conditions. On the morning of Thursday 25 July, before the diver work was due to begin around noon, the FS Clupea was used to carry out a trawling track to further sample the sediment particle plume. The XOFOS (XOFOS #7) was used to record the distribution of sediment particles in the water column along a section perpendicular to the tow direction of the trawl net. 

We towed the device at approx. 1.5 m above the ground to capture the majority of the suspended particle load. In previous trawl deployments, we observed that the particle concentration was highest in the lower near-bottom water layers up to approx. 3 m above the bottom. A LISST sensor (Laser In-Situ Scattering and Transmissiometry Acoustic Backscatter Sensor) was used to record the particle concentration in the water column and its size distribution up to a size of 500 µm. Figure 1 shows the total particle concentration along a section through the sediment particle plume shortly after the passage of the trawl as well as the concentration of the most important particle size classes. The symmetry of the particle distribution suggests that the outer maxima are due to the action of the otter boards, while the central maximum was caused by the disturbance of the sediment surface by the trawl's foot rope. It is mainly the small particles up to a diameter of approx. 10 µm that contribute to a high particle concentration. We hope to be able to calculate the total amount of suspended material from these data.  
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Fig. 1: The concentration (volume distribution) of the different particle size classes (µm) along the section through the sediment particle plume. The total particle concentration is shown by a red line.

Ongoing benthic work involves the investigation of biogeochemistry in sediment cores collected the multiple-corer. The objective is to sample repeatedly the area impacted by trawling and the area that serves as a control. Sediment porewaters are extracted down to approx. 30 cm and analysed partly on board, with further analysis to be performed in the home laboratories at Geomar. In parallel, the same stations are being sampled for sulfate reduction rate measurements by our collaborators at GFZ (Podstam) that will be used to detect changes in organic matter remineralization in the sediment due to trawling. Biogeochemical analysis was also successfully carried out in short push-cores retrieved by SCUBA divers from the furrow and mound of a single trawling track made by the RV Clupea. So far, preliminary analysis suggests that there are no clear differences between the trawled and non-trawled area. For example, Fig. 2 shows the concentration of dissolved iron – an oxygen sensitive species that should be strongly affected by scouring of the sediment surface by trawling. The data give an idea of the level of natural variability over short distances and the challenges in attribution of trawling to the biogeochemical fingerprint of the porewaters. We hope that more data from both areas collected in the remaining time well help to resolve the trawling impact.
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Fig. 2. Dissolved iron measured in sediment porewaters in the trawling area (black curves) and control area (red curves).  

In the coming days, together with our colleagues on the RV Elisabeth Mann Borgese, we will monitor the biogeochemical changes in the high impact area after the trawl deployments. In addition, we will record changes in the morphology of the sediment surface by visual seafloor observation. Initial XOFOS deployments already indicate that the traces of the otter trawl and the roller gear in the sediment surface, due to the deposition of particles and burrowing activities of benthic organisms, are clearly weakening just a few days after the trawl deployments. In the next few days, a further dive is planned to sample the otter board tracks.
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Abb. 3: Impressions, (left) the RV Elisabeth Mann Borgese and the RV Clupea during station work, in the background the Baltic Sea coast near Kühlungsborn, (center) recovery of the surface buoy of a lander, in the field of view RV Elisabeth Mann Borgese, (right) use of the multicorer for the extraction of sediment cores. Fotos: left (Asmus Petersen), center & right (Simone Bernsee) 

All on board are well. Warm greetings from Stefan Sommer and the AL6216 team
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