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Supplemental Material

Figure S1. Workflow for digital image analysis of thin sections within the M0077A suevite
sequence, exemplified with thin section BTS-23 (58 1 30 32 at a depth of 671.44 mbsf). (A)
Photoscan. (B) Panorama taken under plane-polarized light. (C) Panorama taken under cross-
polarized light. (D) Qualitative multi-element pXRF map showing the distributions of Fe, Si, Ca,
and K. (E) Semi-quantitative single-element pXRF heatmap showing the relative abundance of
Ca. A digital segmentation is applied based on this base map because of the large contrast
between carbonate clasts (very enriched in Ca, hence the green to red colors), non-carbonate
clasts (very depleted in Ca, thus black colors) and the surrounding groundmass (some Ca present,
displayed by dark blue to light blue colors). (F) Results from the first digital segmentation based
on RGB thresholding, showing the distribution of carbonate clasts, non-carbonate clasts and
groundmass (GRM). (G) Component map after the second segmentation, which was based on a
detailed petrographic examination (using the overviews in B and C) and manual regrouping of
the different clasts. This resulted in the subdivision of carbonate clasts into primary carbonate
clasts (PCC) and reacted carbonate clasts (RCC). The non-carbonate clasts were subdivided into
vitric melt clasts (VMC), microcrystalline melt clasts (MMC), felsic basement clasts (FBC),
mafic basement clasts (MBC), and silica mineral clasts (SMC). The petrographic and
geochemical characteristics of these various clast types are further explained in the ‘Results’
section. (H) One of the final quantitative results from the digital image analysis is the modal
abundance of the various clast types and the groundmass within the sample, as is shown here
using the same colors as in G. In addition, an extensive database of particle parameters (size,
shape, sorting etc.) is generated for each clast and clast type, as is shown here with the size
distribution of vitric melt clasts inside BTS-23. Overviews of the modal abundances and particle
parameters for the MO077A suevite sequence can be found in Figs. 10-11.

Figure S2. Halfcore photograph with a petrographic and puXRF overview of the transition
between brecciated impact melt rock and the non-graded suevite unit in core 84 3 at 715.60
mbsf. The samples (A-D) are positioned on the drill core with their associated depths in mbsf.
Samples B and C have been uXRF mapped together so it becomes possible to directly compare
the relative abundances of Fe, Si, Ca, and K between the samples, as visible in the Fe-Si-Ca-K
multi-element pXRF map and the single-element Ca pXRF heatmap. The basal suevite sample
shows enriched Ca (and depleted Fe) in the entire groundmass compared to the impact melt rock
sample, which shows Ca and Fe concentrated in the schlieren.

Figure S3. Halfcore photograph and pXRF Ca heatmap of samples covering the transition
between the non-graded suevite unit and graded suevite unit in core 81 3 at 710.01 mbsf.
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Figure S4. Halfcore photograph and pXRF Fe-Si-Ca multi-element map and Ca heatmap of
samples covering the transition between the graded suevite unit and the bedded suevite unit in
core 41 2 at 620.88 mbsf.

Figure S5. Halfcore photograph and uXRF Fe-Si-Ca-K multi-element map and S heatmap of
samples covering the transition between the bedded suevite unit and the transitional unit in core
40 1 at 617.33 mbsf.

Figure S6. Micro XRF overview of representative MO077A suevite thin sections showing
combined Fe-Si-Ca multi-element maps (A) and calcium heatmaps (B). Label colors reflect the
units from Fig. 2B.

Figure S7. Stratigraphic variations within the M0077A suevite sequence of whole-rock Al,O3
(Wt%) values (A), bulk sulfur (wt%) values (B), and modal abundances of mineral groups based
on bulk XRD measurements (from Gulick et al., 2017).

Table S1. Overview of all the samples used in this study and the associated analytical techniques
that were used, both for bulk assemblages (Sheet 1A) and suevite clast types (Sheet 1B).

Table S2. Overview of all the geochemical data for both samples and reference material. This
includes pXRF data on bulk assemblages (Sheet S2A), uXRF data on suevite clasts (Sheet S2B),
bulk ICP-OES data (Sheet S2C), bulk ICP-MS data (Sheet S2D), bulk XRF data (Sheet S2E),
bulk INAA data (Sheet S2F), and EMPA data on the suevite groundmass (Sheet S2G).
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