Appendix/Supplementary material

Table 1: Multicorer (MUC) samples collected for environmental and meiofaunal analyses. Samples are reported for each sampling campaign (2019: SO268 and 2021: IP21) per sampling category (Pre-impact, Collector Impact, Plume Impact), MUC deployment core labels (CL) per analysis type: Metabarcoding (Meta), Morphological (Morpho) and Environmental (Enviro).
	Sampling campaign
	Sampling category
	MUC deployment
	Meta (CL)

	Morpho (CL)


	Enviro  
(CL)


	SO268 (2019)
	Pre-impact 
	50MUC
	6/8/9
	10/12
	4/12/18

	SO268 (2019)
	Pre-impact
	56MUC
	4/6/11
	8/10
	7/13

	SO268 (2019)
	Pre-impact 
	65MUC
	5/8/9
	4/8/14
	6/12

	SO268 (2019)
	Pre-impact 
	75MUC
	8/10/11
	4/5/6
	9/14

	IP21 (2021)
	Pre-impact 
	05MUC
	14/15
	6/7
	9/18/20

	IP21 (2021)
	Pre-impact 
	40MUC
	14/16/17
	6/7
	8/18/19

	IP21 (2021)
	Pre-impact 
	41MUC
	14/16/18
	7/19
	8/13/20

	IP21 (2021)
	Collector Impact
	19MUC
	17/19
	6/7
	9/13/18

	IP21 (2021)
	Collector Impact
	20MUC
	14/16/17
	6/7
	8/13/18

	IP21 (2021)
	Collector Impact
	24MUC
	14/16/17
	6/7
	8/13/18

	IP21 (2021)
	Plume Impact 
	25MUC
	14/16/17
	6/7
	8/13/18*

	IP21 (2021)
	Plume Impact 
	30MUC
	14/16
	6/7
	9/13/18

	IP21 (2021)
	Plume Impact 
	31MUC
	14/16/17
	6/7
	8/13/18

	*grain size and TOC-TN measurements were not available for these cores



Text Box 1: Detailed description of the applied methodology for library preparation during the metabarcoding analysis.
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Table 2: Minimum (Min), maximum (Max), average and standard deviation (Av ± SD) of the environmental and biological univariate variables in the 0-5cm sediment depth layer for Pre-impact samples obtained during both campaigns (SO268 and IP21). Granulometry: Median grain size (MGS, µm) and percent Silt/Clay (%). Nutrients: Total nitrogen (TN, %), Total organic carbon (TOC, %) and Total organic carbon to Nitrogen ration (C/N ratio). Biotic indices: Total Nematoda Abundance (TNAb, ind. /10 cm2), Number of Nematoda Amplicon Sequence Variants (ASVs) corresponding to the ASV Richness and ASV Shannon diversity.
	Environmental variables
	Pre-impact (SO268)
	Pre-impact (IP21)

	
	Min
	Max
	Av ± SD
	Min
	Max
	Av ± SD

	MGS (µm)
	15
	19
	17 ± 1
	17
	24
	20 ± 2

	Sand (%)
	11
	14
	12 ± 1
	11
	20
	14 ± 3

	Silt (%)
	71
	73
	72 ± 1
	68
	75
	72 ± 2

	Clay (%)
	14
	17
	16 ± 1
	12
	14
	13 ± 1

	TN (%)
	0.12
	0.21
	0.16 ± 0.03
	0.10
	0.20
	0.12 ± 0.03

	TOC (%) 
	0.40
	0.44
	0.42 ± 0.01
	0.44
	0.67
	0.55 ± 0.08

	C/N ratio
	2.09
	3.42
	2.73 ± 0.46
	4.48
	5.02
	4.80 ± 0.23

	Biological variables
	Pre-impact (SO268)
	Pre-impact (IP21)

	
	Min
	Max
	Av ± SD
	Min
	Max
	Av ± SD

	TNAb (ind. /10 cm2) 
	68
	260
	136 ± 60
	7
	145
	71 ± 57

	ASV Richness 
	96
	243
	243 ± 120
	35
	297
	145 ± 97

	ASV Shannon diversity 
	2.75
	4.75
	3.66 ± 0.56
	3.18
	4.05
	3.54 ± 0.37
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Figure 1: Biological variables: (a) Total Nematoda Abundance (TNAb, ind. /10 cm2), (b) Number of Nematoda Amplicon Sequence Variants (ASVs) corresponding to the ASV Richness and (c) ASV Shannon diversity for the Pre-impact samples collected within the Trial site during the SO268 (2019) and IP21 (2021) campaigns. The crossbar and extent of the box represent the mean and standard deviation, respectively.







[image: ]Figure 2: Heat map with the relative read abundance (%) of genus-assigned Nematoda Amplicon Sequence Variants (ASVs) for the Pre-impact samples collected within the Trial site during the SO268 (2019) and IP21 (2021) campaigns.
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Description automatically generated with medium confidence]Figure [image: ]3: Metric dimensional scaling (MDS) plot of Nematoda Amplicon Sequence Variant (ASV) community composition for the Pre-impact samples collected within the Trial site during the SO268 (2019, triangles) and IP21 (2021, squares) campaigns based on Bray-Curtis dissimilarity. 
Appendix Figure 4: Total meiofaunal abundance (TMAb, ind. /10cm2) for each sample within the different impact categories (Pre-impact, Collector Impact and Plume Impact) sampled during the IP21 campaign. Colour codes represent higher taxa and nauplii (i.e., Crustacea larvae). 
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Description automatically generated with medium confidence]Figure 5: Total Nematoda Abundance (TNAb, ind. /10cm2) of the Pre-impact samples collected during the IP21 campaign. For each sample, nodule characteristics are added such as the approximate nodule diameter (ø) and sediment depth position (i.e., surface/sediment interface or subsurface). 
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Description automatically generated]Figure 6: Example high-resolution images of cores taken for meiofaunal morphological analysis from the post-impact category: Collector Impact. Visual inspection was performed to qualitatively estimate the lower limit of the dark, manganese-oxide rich layer (solid grey lines) and the level of sediment resuspension (dashed grey lines).





Table 3: Samples collected within the Collector Impact site during the IP21 campaign, with corresponding Total Nematoda Abundance (ind. /10 cm2). Based on the high-resolution images, the estimated sediment removal, description of the sediment surface topography and proposed subcategory are added. 
	Sample
	TNAb                    (ind. /10 cm2)
	Estimated sediment removal 
	Sediment surface topography

	Proposed subcategory 

	19MUC06
	46 
	6 cm
	Regular, homogenous
	Sediment strip between imprints   (caterpillar profile) 

	19MUC07
	15 
	5 cm
	Regular, homogenous
	Sediment strip between imprints   (caterpillar profile)

	20MUC06
	16 
	4.5-7.5 cm
	Irregular
	Interface?                   (caterpillar profile)

	20MUC07
	20 
	4-6 cm
	Irregular
	Interface?                   (caterpillar profile)

	24MUC06*
	12 
	0-0.5 cm
	Irregular
	Depression                 (caterpillar profile)

	24MUC07*
	98 
	5 cm
	Irregular with sediment clump 
	Ripple                          (caterpillar profile)

	*TV-guided MUC deployment 
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Metabarcoding analysis -Library preparation

The top 5 cm and overlaying water were stored X % EtOH. Meiofauna was extracted from half of the sediment into sterile Milli-Q water by
density-gradient centrifugation (3 x 12 min, 1905 rcf) with the colloidal silica polymer Ludox HS-40 as a flotation medium (specific density
1.18 g cm—1) (Burgess, 2001). Genomic DNA was extracted by adding 6 uL proteinase-K [10mg/mL] and centrifuged 5 min at 14000 rpm
(Room Temperature, RT). The pellet was ground, bead-beaten for 2 min at 30 cycles/second and incubated at 60°C for 1 hour.
Ammoniumacetate (250 pL, 7.5 M) was added and tubes centrifuged for 10 min at 14000 rpm (RT). The supernatant (750 pL) was
transferred into a new sterile tube; 750 puL of cold 80% isopropanol was added, mixed, incubated for 30 min at RT, and centrifuged for 15
min at 14000 rpm (4°C). The supernatant was removed, | mL washing buffer (76% EtOH 10mM ammonium acetate) was added, tubes were
incubated for 30 min on ice (to remove salts) and centrifuged for 5 min at 14000 rpm (4°C). Finally, the supernatant was removed, and 20
uL of sterile water was added.

The 18S (V1-V2 region) ribosomal locus was amplified using the primers SSU_F_04-SSU/22 R (GCTTGTCTCAAAGATTAAGCC,
TCCAAGGAAGGCAGCAGGC respectively) which were constructed with Illumina overhang adapters as described in “16S Metagenomic
Sequencing Library Preparation” ( https://support.illumina.com/documents/documentation/chemistry_documentation/16s/16s-metagenomic-
library-prep-guide-15044223-b.pdf). Each sample was amplified in triplicate with the following PCR conditions: 95°C 2 min, 30x(95 °C 1
min, 57 °C 45 sec, 72 °C 1 min), 72 °C 10 min. The mix consisted of 8.4 pL. PCR-grade H20, 4 uL Phusion Buffer, 4 pL Dye, 0.4 uL dNTP
[10 mM], 1 pL forward and reverse primer [10 pM], 0.2 pL Phusion Hot Start IT High Fidelity Polymerase (New England BioLabs, U.S.A.)
and 1 pL DNA template (diluted 1/10). In the event of failed amplification, DNA templates were diluted 1/50 in PCR-grade H20 and/or 2
pL template were used. PCR products were run on a 1% agarose electrophoresis gel, triplicates were pooled, purified using Agencourt
AMPure XP beads and run on Bioanalyzer 2100 High Sensitivity to confirm length and size distribution of the PCR fragments. Library
indexing was completed using the FC131-1002 NexteraXT Index Kit (Illumina, U.S.A.) and Kapa High Fidelity PCR kit (Kapa Biosystems,
U.S.A.). The mix consisted of 11.25 pL PCR-grade H20, 5 uL Buffer, 0.75 pnL dNTP [10 mM], 2.5 uL Index1 and Index2, 0.5 uL Kapa Hot
Start High Fidelity Polymerase and 2.5 uL PCR product. These were then purified using Agencourt AMPure XP beads and 11 randomly
chosen samples were run on Bioanalyzer 2100 High Sensitivity to confirm successful indexing. DNA was quantified using Qubit® dsDNA
High Sensitivity Assay Kit in all samples for pooling. Finally, pooled libraries were sequenced at Macrogen on an Illumina MiSeq-v3
2x300bp paired-end read run (https://dna.macrogen.comy/).
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