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Objectives 

The expedition M213 is the third cruise to a very small working area at the southern end of the 

Reykjanes Ridge, a section of the Mid-Atlantic Ridge. The main focus of all three expeditions was to 

investigate whether the rocks of the oceanic crust are suitable as a possible storage site for dissolved 

carbon dioxide. The basic prerequisites for the process of converting CO2 into carbonate are the 

permeability of the basalt rock and sufficient flow due to thermohaline circulation. After a test field 

suitable for these investigations was found on the M183 expedition in 2022, four boreholes were drilled 

through the overlying sediments down to the basaltic crustal rocks using the MARUM MeBo seabed 

drilling rig on the second expedition, MSM119, a year later. One pair of boreholes was drilled in the 

Squid Pond basin structure, previously described as ideal, and one in an area slightly further to the 

northwest. Modules for conducting a classic trace experiment were installed at both locations. The 

main objective of this expedition was to recover these observatories with the ROV SQUID and replace 

them with new modules. 

Another important piece of information for evaluating the measurements of the heat flow in the 

sediments, but also the trace experiments, should they be successful, concerns the thickness of the 

sediments lying on the crustal rock. Due to the rough and small-scale morphology of the seafloor, 

earlier surveys with the ship's own Teledyne PARASOUND System PS70 did not provide a reliable 

estimate of sediment thicknesses, despite optimization of the system and intensive data analysis. 

Therefore, another goal of this expedition was to conduct seismic surveys of the working area and, in 

particular, Squid Pond. For this purpose, a necessary compressor container was made available to 

the expedition following a subsequently submitted request. 

In addition, further heat flow measurements were to be carried out, the high-resolution bathymetric 

maps were to be expanded using the EM122 multibeam echo sounder, and the AIMS3 lander from 

develogic subsea systems, which had already been used on both previous expeditions and was 

equipped with ADCP and various sensors, was to be used again. The ship's own CTD rosette water 

sampler was to be used to create acoustic profiles for evaluating the data from the soundings, but also 

for profiling and sampling the water column. 

The program planning was completed by sampling the sediments with a gravity corer and a multicorer. 

The latter was not used on previous expeditions, so that undisturbed surface samples could now be 

obtained for the first time. In addition to the classic investigations of pore water constituents, special 

sampling and experiments were planned to record microbial diversity and its turnover rates. In 

addition, attempts were to be made to obtain sediment cores from the youngest section of the oceanic 

crust, i.e., as close as possible to the spreading axis. Here, it was hoped that, thanks in part to possible 

layers of volcanic material, information on the developmental history of the spreading process could 

be obtained and potential differences in the composition of the extruded magma compared to other 

ridge segments could be identified. 

 

 

 

 

 

 

 



Narrative 

The expedition's launch, scheduled for September 5, 2025 was delayed by one day due to the late 

delivery of the Sonardyne Ranger2 positioning system, which had been specially rented for this cruise. 

The RV METEOR therefore left the port of St. Johns' in Newfoundland (Canada) on the morning of 

September 6. The four-day transit time to the work area was used to set up all the laboratories, test 

the equipment, and familiarize ourselves with the procedures and rules on board. After several 

unsuccessful attempts to use the rented positioning system, damage to a power supply unit that could 

not be repaired on board was discovered, so it quickly became clear that we would have to rely on the 

Posidonia system on board, especially for the planned dives with the remotely operated robot ROV 

SQUID. 

We reached the work area on the afternoon of September 10. As was to be expected at this time of 

year, the first few days of the transit confirmed that wind and sea conditions would have a decisive 

influence on the course of this expedition. New low-pressure areas formed almost continuously around 

the work area, strongly influencing the wind and sea conditions with varying trajectories. During the 

nearly three weeks we spent in the working area, wave heights of 5 m and wind speeds of 9-10 Bft, 

with peaks reaching hurricane force, were unfortunately not uncommon. The time windows that 

allowed us to launch the ROV SQUID, as well as the seismic equipment, streamer, and gun, were 

correspondingly short and very few in number. 

We began our program on September 10 with a CTD rosette deployment near one of the 

observatories. Two multicorer deployments were unsuccessful, probably due to increasing sea 

conditions. However, during the first deployment, a rock fragment approximately 20 cm in diameter 

was brought on deck in an extremely unusual manner and without causing even minimal damage to 

the device. The first storm interruption until the morning of September 13 was used for bathymetric 

surveying of an area northwest of Squid Pond. It was selected to close the gap between the well-

mapped Squid Pond and the location of the second borehole observatory. In two and a half days, 

almost 300 nm of profile lines were surveyed in an S-N orientation with the EM122 multibeam echo 

sounder, mapping approximately 500 km² of new territory. PARASOUND data was also recorded to 

supplement this. The southern part of this grid was densified over the course of the next two weeks 

using E-W sections whenever sea conditions did not allow other work to be carried out. In the end, 

the length of this grid was a good 550 nm, resulting in a map of the seabed surface with significantly 

improved spatial resolution. 

 

 

 

 

 

 

 

 

 
The EM122 multibeam echo sounder used on Expedition M213 enabled a significant improvement to be made to the 

existing map of the seabed morphology (right: the new 20 m resolution of an area in eastern Squid Pond; left: data from 

Martinez & Hey 2017). 

A brief calming of the weather on the morning of September 13 was initially used for the first successful 

deployment of the multicorer on this expedition at a selected site in Squid Pond. We then sailed to the 

nearby MeBo site to deploy ROV SQUID. After the ROV was already in the water, a previously 

undetectable fault in the electronics was discovered, so the device had to be brought back on deck. 

The day ended with the first 12 m gravity coring operation at the site of the previous multicorer use. 

On the same day, pore water extraction and initial analyses were started on the 8.2 m long core in the 

vessel's cold room. 

 



We wanted to use the night to begin seismic surveys, but here too, a fault in the measurement signals 

that was not initially detected prevented successful deployment. A little later, it turned out that the 

cause was other electrical sources on the ship, and after the cables were re-laid, the recording worked 

perfectly for the rest of the work. On the morning of September 14, a second gravity probe (8.8 m) 

was pulled, including multicorer use to obtain the sediment surfaces. The lander was deployed 

between the two deployments. Unfortunately, when the winch cable stopped at a depth of 100 m, the 

lander's attachment to the releaser came loose, causing the lander to sink to the seabed in free fall, 

contrary to the plan. The connection to the deck unit, which was initially not possible, was established 

at the end of our stay in the working area. From the evening of September 14 to the afternoon of 

September 15, only bathymetric surveying and PARASOUND were possible again. This time in an 

area southeast of Squid Pond. This was followed by the first seismic recordings along 10 SE-NW 

profile lines across Squid Pond until the morning of September 16. 

On the morning of the 16th, the time had come. ROV SQUID was submerged in Squid Pond. Thanks 

to the highly effective Posidonia system, the MeBo corks were quickly located, and by optimizing the 

workflows during the dive, three of the four necessary steps were completed: the recovery of both 

installed units and the reinstallation of the tracer unit. This complicated maneuver was a first for the 

ROV team. It was solved just as brilliantly as the placement of the Osom sample during the second 

dive a day later. Seismic surveys continued during the night between the two missions. 

On the evening of September 17, the CTD rosette was deployed for a second time, before the heat 

flow probe was tested for the first time at four positions in northwestern Squid Pond in the early hours 

of September 18. However, strong winds and swells made recovering the heavy, free-swinging lance 

a dangerous maneuver that was only possible with the massive nighttime efforts of the entire deck 

crew. Interrupted by six hours of seafloor surveying, the third gravity sounding (9.0 m) followed, 

including multicore deployment in Squid Pond. All three cores serve to verify or refute unusual 

geochemical features observed on previous voyages and to take supplementary samples for the 

identification of microbial life. Until the morning of September 19, further profile lines were surveyed 

with the EM122. 

The third ROV dive was to take place, this time at the northwestern MeBo sites. However, it quickly 

became apparent that, unlike at Squid Pond just two days earlier, a strong current was causing the 

device to drift away very quickly. According to the ship's ADCP, this water mass reached a thickness 

of at least 500 m. As these conditions did not allow for precise maneuvering of the ROV, the dive was 

aborted. Until the next morning, surveying with EM122, PARASOUND, and seismic equipment. Data 

collection was carried out along two profile lines extending from west of the spreading axis to east of 

Squid Pond. 

Before the next spell of bad weather set in, 10 measurements were taken with the heat flow probe in 

Squid Pond during daylight hours on September 20. Until the morning of September 22, again only 

mapping could be continued. With the help of the surveys, four potential locations were identified near 

the spreading axis where the sediment cover should allow the use of the gravity corer. The first attempt 

was extremely successful, with a core recovery of 11.4 m using a 12 m gravity corer. Despite 

shortening the core tube to 6 m, the next two attempts not only failed, but the tubes were unfortunately 

damaged to such an extent that they had to be replaced. The fourth attempt was then reasonably 

successful again with 3.8 m. 

On September 23, the second and final attempt was made to replace the observatories at the second 

MeBo site. This time, too, the dive failed due to the extremely strong NW current. Even diving to a 

depth of 1,300 m did not bring the improvement hoped for based on a CTD profile. We were therefore 

very disappointed to note that only 50% of the stated core objective of this expedition could be 

achieved. Considering the conditions during the two previous expeditions, it can be assumed that a 

mission 1.5-2 months earlier would probably have been successful. The rest of the day was therefore 

spent sampling sediments at another station near the spreading axis. Despite the winch speed being 

halved, sediment stuck to the weight set of two 12 m gravity cores. It was only on the 26th of 

September that a third attempt with an 18 m pipe yielded a complete core sample of 15.5 m. 

 

 



After another break in the weather from the evening of the 23rd to the afternoon of the 24th of 

September, the heat flow probe was able to be used at 17 further points until the morning of the 25th. 

After that, the weather forecast predicted a storm with wind gusts of around 12 Bft and waves of up to 

6 m, so the RV METEOR had to leave the working area in a westerly direction for approx. 30 hours. 

On September 26, we were able to continue our work with the sediment core sampling described 

above. By the morning of September 27, the geophysical measurements in the Squid Pond had been 

completed with further E-W and two N-S profiles. Early in the morning of the 27th, contact was 

established with the lander. The weight set was triggered, the lander rose to the water surface and 

was brought on deck at 8:09 a.m. This was followed by a transect with the CTD towed close to the 

seabed from the Squid Pond over an elevation in the edge area to a secondary depression. The aim 

here was to determine whether there was a significant difference in the chemistry of the calcium-

carbonic acid equilibrium between the individual basins. 

The scientific work was concluded with 13 further deployments of the heat flow lance. On the morning 

of September 28, we finished the work in the study area. Once again, an approaching severe storm 

and the forecast of hurricanes crossing our return route left us with no other choice. Finally the cruise 

ended one day earlier as originally planned on October 7, 2025 in Las Palmas de Gran Canaria. 
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