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Figure S1
Comparison of hill shade topography maps before and after the eruption. The data before the
eruption is MDTO02, a 2-m resolution LIDAR dataset acquired in 2015 and freely available at
CNIG (MDT02-ETRS89-HU28-1085-2-COB2, link provided below). The data after the eruption
is our own data acquired by RTK drone on 15 Jan 2022. The red dashed line is the trace of
the open crater rim in the 2015 dataset, still visible in the 2022 dataset.
https://centrodedescargas.cnig.es/CentroDescargas/buscador.do?palma=S
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Figure S2
Hillshade topography map showing the fracture on 5 December 2021, and profiles across,
from north to south. Maximum vertical throw of the fault is 4 m, decreasing to <1 m at the
northern and southern edges, higher values are found at higher parts of the topographic ridge
and where colocated sinkholes can be identified. Note that some sinkholes have 4.5 m vertical
throw and up to ~20 m diameter.
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(b) Layered setup
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Setup of experiments, left in a homogeneous setup, right in a similar setup with a 10 mm layer
of soft (low cohesive) pure sand on it.
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Figure S4

Experimental results for homogeneous setup (top) and heterogeneous setup (bottom). The
fault complexity, deviation and step over increase in the heterogeneous setup, where also the
number and dimension of sinkholes increase visibly. Sinkholes in such a layered
(heterogeneous) media have been already studied {Ferrill, 2004 #3497;Hardy, 2021 #3498}.



(a) Shaded relief of northern vent (b) Camera recording of multiple vents

Fracture sets, short-term vents

11-28-2021 at 07:45 UTC

Figure S5
Fracture sets develop to the north of the eccentric northern eruption, indicating temporary
extension of the fracture. Tephra deposition covered these vents later again, but their
presence is depicted in the camera data shown in (b).
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Figure S6

Complex morphology experiment setup and results. Using the same method as described for
the single ridge topography experiment, we designed complex morphology experiments. As
shown in the perspective photography, these include a ridge on the south side, and two
overlapping cones with craters in the centre. This complex topography is manually realised by
sieving the setup to the desired dimension. Tensile faulting is realised, affecting the entire
complex morphology. Developing graben faults diverge at topographic highs, and converge at
topographic highs, with large trend changes at the main cone and crater, mimicking the
geometric arrangement identified at the La Palma eruption site. Deformation and strain maps
reveal horizontal motion (Uy) and extension (Exx), which is rotated in Figure 8 to correspond

to the orientation of a NE-SW fracture set.





