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Introduction The supplementary material gives a side-by-side comparison of the nine tomographic models

discussed in the main article in Figures S1–S14, and a summary of the findings on the eastern Alpine slab

geometry and amount of shortening in Table S1. Figure S1–S3 show the models in map view at depth levels

of 100 km, 200 km and 300 km, Figures S4–S14 show the models along different cross-sections. Not all models

cover the entire region. If a model has no resolution at all along a certain section, it is not shown. The

color map is the same for all plotted models, however, the color scale is different in order to have the best

comparability of the slab geometries. The model based on surface waves (Kästle et al., 2018) and the models

based on full-waveform tomography (Zhu et al., 2015; Fichtner et al., 2018) give shear-velocity deviations

instead of compressional-velocity deviations. The difference in sensitivity of the velocity types to the structural

parameters leads to additional differences shape and strength of the imaged anomalies.
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Table S 1: Main observations concerning the subduction in the eastern Alps.

Depth of slab tip > 400 km (Piromallo and Morelli, 2003) (discontinuous)

(variable along latitude) ∼ 250 km (Lippitsch et al., 2003)

> 400 km (Koulakov et al., 2009)

> 400 km (Dando et al., 2011)

> 400 km (Mitterbauer et al., 2011)

> 400 km (Zhu et al., 2015)

> 400 km (Zhao et al., 2016)

> 400 km (Hua et al., 2017) (discontinuous)

200 − 300 km (Fichtner et al., 2018)

Slab dip All body-wave tomographic models show a vertical to subvertical, slightly northward

dipping slab between 12◦ and 14◦ longitude, if the anomaly geometry is averaged over

the entire depth range (Lippitsch et al., 2003; Koulakov et al., 2009; Dando et al.,

2011; Mitterbauer et al., 2011; Zhu et al., 2015; Zhao et al., 2016; Hua et al., 2017).

E-W slab continuity All models show a gap or discontinuity (northward step) between central and eastern

Alpine anomalies (Piromallo and Morelli, 2003; Lippitsch et al., 2003; Koulakov et al.,

2009; Mitterbauer et al., 2011; Zhao et al., 2016; Hua et al., 2017).

Vertical slab continuity Lippitsch et al. (2003) show a slab that is continuous from the lithosphere down to

250 km depth. Other authors show a rather continuous slab down to the mantle

transition zones (Koulakov et al., 2009; Dando et al., 2011; Mitterbauer et al., 2011;

Zhu et al., 2015; Zhao et al., 2016). Anomaly variations in vertical direction are not

interpreted by the authors. The images by Hua et al. (2017) and Fichtner et al.

(2018) show a significantly weakened anomaly in the upper 200 km. A slab window

between 100–200 km is also indicated in the model of Piromallo and Morelli (2003).

All models that cover areas east of 14◦E indicate that the slab anomaly weakens and

then disappears in the upper 250 km (Piromallo and Morelli, 2003; Koulakov et al.,

2009; Dando et al., 2011; Mitterbauer et al., 2011; Zhu et al., 2015; Zhao et al., 2016;

Hua et al., 2017; Fichtner et al., 2018).

N-S shortening Total of 190 km, mostly in the southern Alps (Ustaszewski et al., 2008)

minimum 55 – 75 km in the southern Alps (Brückl, 2011)

minimum 50 km in the southern Alps (Schönborn, 1999; Nussbaum, 2000)

Moho offset An offset suggesting that Europe is the lower plate is imaged along the TRANSALP

cross-section in the work of Kummerow et al. (2004). This may be due to indentation

of Adria at mid-crustal levels. More recent results suggest rather that the Moho

structure is ambiguous in this area (e.g., Spada et al., 2013). Hetényi et al. (2018)

confirm the ambiguity of Moho structure in this area but find indications of deeper

Adriatic Moho.
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Figure S 1: Map comparison of different tomographic models at 100 km depth. The colors show either shear-

velocity deviations (Zhu et al., 2015; Kästle et al., 2018; Fichtner et al., 2018) or compressional-

velocity deviations (other models) from a regional starting model. The color scale is normalized

to ±5% for Lippitsch et al. (2003); Zhu et al. (2015); Fichtner et al. (2018), ±4% for (Zhao et al.,

2016), ±2.5 for Kästle et al. (2018) and ±3% for the other models. In most models, only central

parts of the shown region are well resolved. Faults and tectonic limits (red lines) simplified from

Schmid et al. (2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution

as defined in the original works. For an explanation of the abbreviations, please consult Figure 1

of the main document.
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Figure S 2: Map comparison of different tomographic models at 200 km depth. The colors show either shear-

velocity deviations (Zhu et al., 2015; Kästle et al., 2018; Fichtner et al., 2018) or compressional-

velocity deviations (other models) from a regional starting model. The color scale is normalized

to ±5% for Lippitsch et al. (2003); Zhu et al. (2015); Fichtner et al. (2018), ±4% for (Zhao et al.,

2016), ±2.5 for Kästle et al. (2018) and ±3% for the other models. In most models, only central

parts of the shown region are well resolved. Faults and tectonic limits (red lines) simplified from

Schmid et al. (2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution

as defined in the original works. For an explanation of the abbreviations, please consult Figure 1

of the main document.
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Figure S 3: Map comparison of different tomographic models at 300 km depth. The colors show either shear-

velocity deviations (Zhu et al., 2015; Kästle et al., 2018; Fichtner et al., 2018) or compressional-

velocity deviations (other models) from a regional starting model. The color scale is normalized

to ±5% for Lippitsch et al. (2003); Zhu et al. (2015); Fichtner et al. (2018), ±4% for (Zhao et al.,

2016) and ±3% for the other models. In most models, only central parts of the shown region are

well resolved. Faults and tectonic limits (red lines) simplified from Schmid et al. (2004, 2008);

Handy et al. (2010). Lighter colors indicate regions of lower resolution as defined in the original

works. For an explanation of the abbreviations, please consult Figure 1 of the main document.
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Figure S 4: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu et al.

(2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018) and ±3%

for the other models. Faults and tectonic limits (red lines in the map) simplified from Schmid et al.

(2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution as defined in

the original works. For an explanation of the abbreviations, please consult Figure 1 of the main

document.
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Figure S 5: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu et al.

(2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018) and ±3%

for the other models. Faults and tectonic limits (red lines in the map) simplified from Schmid et al.

(2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution as defined in

the original works. For an explanation of the abbreviations, please consult Figure 1 of the main

document.
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Figure S 6: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu et al.

(2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018) and ±3%

for the other models. Faults and tectonic limits (red lines in the map) simplified from Schmid et al.

(2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution as defined in

the original works. For an explanation of the abbreviations, please consult Figure 1 of the main

document.
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Figure S 7: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu et al.

(2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018) and ±3%

for the other models. Faults and tectonic limits (red lines in the map) simplified from Schmid et al.

(2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution as defined in

the original works. For an explanation of the abbreviations, please consult Figure 1 of the main

document.
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Figure S 8: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu et al.

(2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018) and ±3%

for the other models. Faults and tectonic limits (red lines in the map) simplified from Schmid et al.

(2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution as defined in

the original works. For an explanation of the abbreviations, please consult Figure 1 of the main

document.
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Figure S 9: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu et al.

(2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018) and ±3%

for the other models. Faults and tectonic limits (red lines in the map) simplified from Schmid et al.

(2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution as defined in

the original works. For an explanation of the abbreviations, please consult Figure 1 of the main

document.
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Figure S 10: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu

et al. (2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018)

and ±3% for the other models. Faults and tectonic limits (red lines in the map) simplified from

Schmid et al. (2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution

as defined in the original works. For an explanation of the abbreviations, please consult Figure 1

of the main document.
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Figure S 11: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu

et al. (2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018)

and ±3% for the other models. Faults and tectonic limits (red lines in the map) simplified from

Schmid et al. (2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution

as defined in the original works. For an explanation of the abbreviations, please consult Figure 1

of the main document.
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Figure S 12: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu

et al. (2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018)

and ±3% for the other models. Faults and tectonic limits (red lines in the map) simplified from

Schmid et al. (2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution

as defined in the original works. For an explanation of the abbreviations, please consult Figure 1

of the main document.
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Figure S 13: Cross-section comparison of different tomographic models. Models that do not cover the crossed

region are not shown. The colors show either shear-velocity deviations (Zhu et al., 2015; Kästle

et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other models) from a

regional starting model. The color scale is normalized to ±5% for Lippitsch et al. (2003); Zhu

et al. (2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle et al. (2018)

and ±3% for the other models. Faults and tectonic limits (red lines in the map) simplified from

Schmid et al. (2004, 2008); Handy et al. (2010). Lighter colors indicate regions of lower resolution

as defined in the original works. For an explanation of the abbreviations, please consult Figure 1

of the main document.
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Figure S 14: Orogren-parallel (OP) cross-section comparison of different tomographic models. Models that do

not cover the crossed region are not shown. The colors show either shear-velocity deviations (Zhu

et al., 2015; Kästle et al., 2018; Fichtner et al., 2018) or compressional-velocity deviations (other

models) from a regional starting model. The color scale is normalized to ±5% for Lippitsch et al.

(2003); Zhu et al. (2015); Fichtner et al. (2018), ±3% for (Zhao et al., 2016), ±2.5 for Kästle

et al. (2018) and ±3% for the other models. Faults and tectonic limits (red lines in the map)

simplified from Schmid et al. (2004, 2008); Handy et al. (2010). Lighter colors indicate regions of

lower resolution as defined in the original works. For an explanation of the abbreviations, please

consult Figure 1 of the main document.
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