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RV SONNE reached the first working area of cruise SO317 in the BGR contract area for the
exploration of polymetallic nodules in the early morning of Monday, the 5% of January. This
working area represents the site where a test of the pre-prototype nodule collector Patania
Il was carried out in an area the size of about five football fields (0.023 km?) in May 2021.
Work started with the deployment of a double sediment trap and current meter mooring
with a total length of 600 m. An AMAR hydrophone was additionally attached to register
both anthropogenic noise and animal sounds in the frequency range of 1 Hz to 50 kHz. This
mooring will remain on the seafloor for 1.5 years to collect sinking particles in the water
column in 14-day intervals for the calculation of sinking particle fluxes and for
geochemical/mineralogical analyses of samples. This work complements previously collected
data from this area since 2018.

Our aim is to carry out a comprehensive biogeochemical and biological assessment of the
Patania Il collector impact area, where nodules were removed from the seafloor, as well as
the plume impact area, where an up to 3-cm-thick layer of resuspended sediment was
deposited on the nodule field to the north-west of the cleared area (in the direction of
bottom current flow during the test). Analyses and sampling techniques incorporate
reconnaissance studies of the impacted areas by ROV. These include video and photographic
surveying of faunal diversity and abundance, sampling of megafauna for genetic and
ecotoxicological studies (e.g. sea cucumbers, anemones, brittle stars), dedicated push-coring
of sediments in the collector tracks for meiofaunal and biogeochemical analyses, and a
variety of in situ experimentation on the seafloor. Using two subsea baskets that carry
instrumentation to the seafloor, the ROV was able to successfully deploy three benthic
chambers, three oxygen microprofilers and an eddy covariance system on the seafloor to
measure oxygen concentrations, diffusive fluxes and biological consumption at the water-
sediment interface and in the uppermost seafloor sediment. These systems remain on the
seafloor for variable amounts of time before being repositioned to other locations to obtain
multiple readings. Furthermore, six specially developed emergence and recolonisation traps
were deployed, that distinguish between emigrating and immigrating meiofauna (copepods)
into and out of the sediment and can be used to determine their activity and recolonisation
within the areas disturbed by the mining test. Along with four platforms carrying passive
samplers for the analysis of bioavailable trace metals in bottom water, these will remain on
the seafloor for several weeks until we recover them at the end of the cruise.



For comprehensive physical, biogeochemical and biological assessment of seafloor
sediments, larger volumes of sample than those obtained by ROV push-coring are required.
However, the small size of the area cleared of nodules, with a width of only 60 m, makes
sediment sampling with conventional sampling tools (multicorer, box corer) at a water depth
of 4080 m a navigational challenge. SONNE’s Sonardyne transponders have an accuracy of
about 6-8 m at this water depth, but the relative positioning to available side-scan sonar and
photomosaic imagery of the test site from previous cruises (IP21, SO295) is not
straightforward. With a TV-guided, 20-core multicorer (TVMUC), it was possible to visually
inspect the caterpillar tracks of Patania Il before touchdown, and five successful
deployments were carried out to obtain replicate impacted sediment samples for
biogeochemical and meiofaunal analyses. The relative positioning of the transponder on the
device to the vessel was then used to estimate good ship positioning for the “blind”
sampling of impact tracks using a box corer. This worked very well, and five successful box
cores were obtained from the caterpillar tracks. These are especially important for
macrofaunal analyses, for which larger volumes of sediment are required to reach
abundances that are statistically significant. We have started obtaining replicate MUC and
box core samples from the plume impact area and will continue with that work this week.

The visuals from the TYMUC as well as from the ROV show that the tracks are evening out
and have become more difficult to discern in comparison to shortly after the test. Another
interesting observation is the high abundance of specimens of Xenophyophores, unicellular
organisms in the clade of foraminiferans that build large, agglutinated tests of several
centimeter diameter (see picture below). These were not observed here three years ago. In
general, the abundance of megafauna and the amount of marine snow observed close to the
seafloor appears to be higher than in previous years, despite the fact that the areas analysed
so far represent disturbed areas and not pristine conditions.

Apart from intensively sampling the seafloor, two full water column casts were run with the
ultra-clean trace metal CTD/rosette to obtain water samples for trace metal, nutrient and
oxygen concentrations at fixed depths in the water column at two sites where CTD/rosette
casts were also taken in the past, thus also providing data on temporal variability.
Furthermore, three short ocean bottom moorings with current meters (ADCP, Aanderaa
RCM) were retrieved, that had been deployed during BGR’s last exploration cruise in 2023.
All instrumentation recorded good data, the ADCPs providing hourly bottom current data
from April 2023 to the end of 2024, and the RCMs providing similar data up to the moment
of retrieval (around 2.5 years).

After a somewhat chaotic week of installing, testing and adapting our suite of
instrumentation to meet the goals and objectives of this complex campaign, including
irregular night shifts and demanding a high degree of flexibility from both science and crew
members, routine is starting to develop and roles and responsibilities are better defined. The
current 56-hour ROV dive attests to the high operational durability of the ROV and its team.
ROV and sampling work in this area will continue for another few days before we move on to
the reference/control area to carry out similar work there under undisturbed seafloor
conditions.



We send you sub-tropical greetings from the RV SONNE in the eastern Pacific, currently at
11°56’N 117°01'W.

On behalf of all participants,
Annemiek Vink

(Chief Scientist SO317)

A subsea basket is deployed to transport three benthic chambers and four passive sampler
platforms to the seafloor.



Subsea basket on the seafloor, from where passive sampler platforms are distributed by ROV
within the plume impact site. During the next few weeks, the special membranes will
constantly accumulate metals from bottom water close to the seafloor, providing
information on metal concentrations and their bioavailability.
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ROV Odysseus samples a Xenophyophore from the Patania Il collector impact area by push-
coring (see caterpillar tracks on right-hand side).



