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pyroclastic flows” by J. Bernard and J.-L. Le Pennec

We investigated 26 clean exposures of PF deposits, including 18 at the base of the volcano
and 8 along the Northwestern “Juive Grande” ravine from 2200 m to 3300 m a.s.l. (see Fig. 1
of the article). Our method to describe PFs deposits grain size distribution and componentry
over a large grain size array is based on the twin analysis of digital images and physical
samples of the products, respectively. The first method focuses on the coarse size range
whereas the second one concentrates on the lapilli and ash size range. A “numerical digital
sample” is formed by a set of high resolution images taken at right angle to the outcrop
surface, using several magnifications to capture the largest size range (see Fig. 1 of the ESM
and Bernard et al., 2014). Relevant textural features (shape, color, aspect, etc.) of each
lithological componentry class were determined in the field to set up an impartial
determination key to unambiguously distinguish them. Manual on-screen segmentation of
individual clasts (apparent 2D-projected outline) of digital numerical samples using under
Photoshop© software lead to the identification of large populations of clasts (1,000 to 3,400
per sample). Size, number and lithology of segmented clasts are used to determine 2D grain
size distribution (GSD) and componentry proportions of the coarse-grained fraction of the
deposits. To convert our apparent 2D data into 3D clast populations, we used the stereological
unfolding method correcting the probability of intersection and cross-section effect inherent to
2D data (Sahagian and Prousevitch, 1998; Shea et al., 2010; Jutzeler et al., 2012). The
resulting volume data are then converted into masses using clast specific densities measured
by Eychenne et al. (2012) on the same 2006 products (Bernard et al., 2014). ~60,000 clasts
were manually on-screen-segmented during image analysis and pigeonholed in the seven

identified lithological classes.

Granular matrix samples consist of ~1 kg of lapilli-sized to fine-grained material carved
across a ~10 x 10 cm square surface inside the matrix on subvertical exposure (Fig. 1). Grain-
size measurements were performed in the laboratory by dry sieving between -4 and 4 phi (16
mm — 63 pm, respectively). Grain-size distribution curves (GSD) were reconstructed by
combining the data retrieved from the digital approach (below -3 ¢) with those obtained from

mechanical sieving (above -3 ¢) image- and sieving-derived data at the cutting value of -3 4.
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The lithological composition (i.e. the componentry) of the matrix fractions was determined on
selected samples and grain-size range by particle hand-picked counting under magnifying

binocular (at least 300 grain per size range, following Eychenne et al., 2013).

The apparent 2D morphology of each image-segmented clast is reported as circularity (C, =
(47A)/P?) and convexity (Cy = Pcy/P), where A is the apparent (2D) particle area, P is the

apparent perimeter and Pcy is the perimeter of the convex hull (Leibrandt and Le Pennec,

2015).
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Fig. 1: Summary of the different methodological steps allowing reconstructing high-resolution side-
dependent componentry and grain size distribution (GSD) of PF samples by combining numerical

image-based and physical sampling. See ESM text for further explanations on each step.
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