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Figure S1. Reprocessed BABEL line 1 using different velocities:

(a) 5500 m/s at 0 s, final reprocessing result, (a) 4000 m/s at 0 s, (c) 3000 m/s at 0 s, and (d)
2000 m/s at 0 s.

The Generic Mapping Tools (GMT) V4.5.14 (https://www.soest.hawaii.edu/gmt/) was used to
prepare the figures.

Figure S2. Example showing different stages of processing for a shot record along line 1:
(a) raw shot, (b) after editing, balancing and spherical divergence compensation, (c) after
bandpass filtering, (d) after FK-filtering, (e) after deconvolution, and (f) after AGC.

Figure S3. Example showing different stages of processing for the unmigrated seismic
section of line 1:

(a) stacked section after NMO corrections, (b) after band-pass filtering, (c) FX-
deconvolution, (d) after balancing, (e) after curvelet denoising, and (f) after FD-migration.

Reprocessing work and visual comparison

We compare the new reprocessed sections with the final sections of the original processing
work. The original sections include pre-stack and post-stack processing works but without
time-variant bandpass filtering and time-variant scaling. To provide a fair comparison, we
also applied the FD migration and time to depth conversion on the final stacked data. The
migrated and depth converted sections of the original work from 1990-1991 are shown in
Figure S4. The reprocessed sections are shown in the main article.

The sub-Moho reflections SM1, SM2, SM3 are clearer visible in the reprocessed sections.
Furthermore, several structures in the lower to middle crust are better distinguishable. In the
uppermost part some basins like B1 or B4 are unravelled in the reprocessed work and these
are totally absent in the original processing work. They were hidden by severe multiples.
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Overall, the reprocessed data make it easier to follow certain structures in the subsurface. A
close-up of a portion of line C is shown in Figure S5 highlighting a clear reflectivity
truncation in the middle crust, which is much better imaged in the reprocessing work than
earlier studies.

Figure S4. Migrated and depth converted original final stacked sections of BABEL data:
(@) line 1, (a) line 6, (c) line 7, (d) line B, and (f) line C.

S1, S2, S3: saucer-shaped sills; B1, B2, B3, B4, B5: Basins; T1, T2: transparent regions in
the crust; L1, L2: up-doming in lower crust; M1, M2, M3, M4, M5: reflective Moho; N1:
mantle reflector reported by earlier studies; SM1, SM2, SM3, SM4: sub-Moho reflections; R1,
R2, R3: Reflections in the upper crust.

The Generic Mapping Tools (GMT) V4.5.14 (https://www.soest.hawaii.edu/gmt/) was used to
prepare the figures.

Figure S5. A close-up showing reflection truncation along line C suggesting different timing
for their generations.

The Generic Mapping Tools (GMT) V4.5.14 (https://www.soest.hawaii.edu/gmt/) was used to
prepare the figures.

Vote map/image for comparing original and reprocessing results

In addition to the visual comparison, we also provide an overlay of the results using the so-
called vote map or image. The image processing toolbox in Matlab™ was used for this
purpose. The grey-scaled image of the reprocessing result uses the green channel while the
original section uses the red and blue channel. Therefore, the magenta region in the vote
image shows where the original processing result is brighter than the reprocessed one and
conversely the green regions showing brighter image in the reprocessing work. If the image is
black, grey or white, all channels are the same i.e., no significant improvement is obtained.
We show this only along line 1.

The vote image, shown in Figure S6, contains more magenta colour in the upper part of the
section although appears randomly distributed. This may imply that the original processing
contained much higher noise in the upper crust than the reprocessing work conducted in this
study. Additionally, a green region in the vote image at distances between 100 km to 150 km
in the uppermost crust suggests that the unravelled basin was not visible in the original
processing work a further support for our claim in the article.

The deeper parts of the vote image contain more greenish and less magenta colours. This
leads us to conclude that the reprocessing work allowed improved imaging of the deeper
structures. However, because there are many regions of black and white colours, one can
argue both original and the processing works reasonably well recovered these structures. This
is not surprising since deeper reflections are less sensitive to a number of processing
parameters as long as they are chosen adequately reasonable.

Figure S6. A vote image for quantitative comparison of the original processing versus
reprocessing work along line 1 suggesting improvements were significant on the uppermost
crust and nearly similar at the deeper parts of the section. (a) Full length of line 1 and (b)
portion where the sills are discussed in the main text.

The Matlab™ was used to prepare the figures.
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Known magmatic saucer-shaped intrusions

Saucer-shaped intrusions are reported worldwide but most have only been observed on the
surface and only a few are traceable at depth using methods such as reflection seismic. To
illustrate why the saucer-shaped sills found in the BABEL seismic lines and those onshore are
globally unique, we list a number of known saucer-shaped intrusions in Table S1.

Table S1. Known saucer-shaped intrusions reported worldwide (after Polteau et al.?).

Location Size Reference

Karoo Basin, South Africa ~ 60 km Chevallier and Woodford?

Parana Basin, Brazil ~10 km Schutter®

Neuquén Basin, Argentina ~20 km Rossello et al.*

Rockall Trough, offshore Scotland | ~ 3 km Thomson and Hutton®

Faroe-Shetland Basin, North Sea 2-8km Smallwood and Maresh®

Offshore Senegal 300 m — 10 km | Rocchi et al.’

NW Australian shelf ~ 30 km Symond et al.®

Nevada, USA ~1km Keating et al.°

Svalbard ~ 10 km Senger et al.X°

Mahad, India ~7km Duraiswami and Shaikh*!

Tasmania ~6 km Leaman®?
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