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Supplementary Figure S1. Vertical cross-sections of the seismicity, along the two profiles reported in Fig. 1. The profiles are parallel to the trench of the Kurile and Izu-Bonin subduction zones. Data are projected onto distance-depth vertical sections and the values are resampled over a regular grid. The lines of equal thermal parameter (top), lithosphere age (middle), and sink velocity (bottom) are also displayed. The events are ordered in the projection according to their magnitude, with lower magnitude earthquakes behind, to evidence the areas where stronger events occur. 
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Supplementary Figure S2. P axes of the earthquakes’ gCMT focal mechanisms, (https://www.globalcmt.org/CMTsearch.html) projected on the vertical sections corresponding to the profiles indicated in Fig. 1 of the article. The vertical projection is chosen in order to compare the P axes with the slab age. With respect to the sink direction (i.e., the gradient of the lines of equal slab age), the stress regime deduced from the principal compression axes for intermediate events in Kurile and Izu-Bonin is respectively tensional and compressional, while in both areas it is compressional for deep earthquakes.
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Supplementary Figure S3. Depth distributions of the estimated b-values for the Kurile subduction zone. Each depth profile includes values along 100 km-thick slices, centered at the distance indicated on top, along the relevant section. The red lines represent the 30 pts. moving average except for the -50 km profile, for which a 10 pts. average is applied due to the lower number of points available.
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Supplementary Figure S4. Depth distributions of the estimated b-values for the Izu-Bonin subduction zone. Each depth profile includes values along 100 km-thick slices, centered at the distance indicated on top, along the relevant section. The red lines represent the 30 pts. moving average, except for the 450 km and 550 km profiles, for which a 10 pts. average is applied due to the lower number of points available.
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Supplementary Figure S5. Distribution of the minimum magnitude of completeness Mc used for determination of the b-value (top), and of the b-value standard error  (bottom), for the two subduction zones. See Methods section for details.
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