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Figure 1. Tectonic map of the Anatolian region highlighting major terranes and their bounding sutures after Okay et al. (2006), and 20th-

century earthquake rupture segments of the NAF after Stein et al. (1997), with stars showing nucleation sites and arrows indicating rupture

directions
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Figure 2. Refined seismicity catalog after Becker et al. (2023), with seismic stations used in the study marked with green triangles, the grid

nodes with blue crosses and towns with black squares
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Figure 3. Depth maps through the 3D models of Vp and Vp/Vs, with earthquakes marked with gray points, grid nodes with green crosses,

and areas with poor resolution faded
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Figure 4. Cross-section along the fault through the 3D models of Vp and Vp/Vs as well as aseismic right-lateral slip rate after Jolivet et al.

(2023), with earthquakes marked with gray points, grid nodes with green crosses, and areas with poor resolution faded
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Figure 5. Conceptual sketch of the NAF after Jolivet et al. (2023); Bürgmann (2018); Kaduri et al. (2017); Dor et al. (2008) and our results
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Figure 6. Profiles across the fault through the 3D model of Vp, with earthquakes marked with gray points, grid nodes with green crosses,

and areas with poor resolution faded
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Figure 7. Profiles across the fault through the 3D model of Vp/Vs, with earthquakes marked with gray points, grid nodes with green crosses,

and areas with poor resolution faded
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Figure 8. Resolution quality of the inversion results for Vp and Vp/Vs, with spread values represented by colors, resolution diagonal elements

represented by white discs, earthquakes marked with gray points, and grid nodes with green crosses
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Figure 9. Reconstruction of synthetic checkerboard test for Vp and Vp/Vs, with earthquakes marked with gray points, grid nodes with green

crosses, and areas with poor resolution faded
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Figure 10. Depth maps of the idealized synthetic velocity model for Vp and Vp/Vs, with grid nodes marked with green crosses
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Figure 11. Reconstruction of idealized synthetic model for Vp and Vp/Vs, with spread values represented by colors, resolution diagonal

elements represented by white discs, earthquakes marked with gray points, and grid nodes with green crosses

12



References

Becker, D., Chen, X., and Martinez-Garzon, P.: ISMENET - ISMEtpasa seismic NETwork, Dataset/Seismic Network,

https://doi.org/10.14470/6B181178, 2023.

Bürgmann, R.: The geophysics, geology and mechanics of slow fault slip, Earth and Planetary Science Letters, 495, 112–134,

https://doi.org/10.1016/j.epsl.2018.04.062, 2018.5

Dor, O., Yildirim, C., Rockwell, T. K., Ben-Zion, Y., Emre, O., Sisk, M., and Duman, T. Y.: Geological and geomorphologic asymmetry across

the rupture zones of the 1943 and 1944 earthquakes on the North Anatolian Fault: possible signals for preferred earthquake propagation

direction, Geophysical Journal International, 173, 483–504, https://doi.org/10.1111/j.1365-246X.2008.03709.x, 2008.

Jolivet, R., Jara, J., Dalaison, M., Rouet-Leduc, B., Özdemir, A., Dogan, U., Çakir, Z., Ergintav, S., and Dubernet, P.: Daily to centennial

behavior of aseismic slip along the central section of the North Anatolian Fault, Journal of Geophysical Research: Solid Earth, 128,10

e2022JB026 018, https://doi.org/10.1029/2022JB026018, 2023.

Kaduri, M., Gratier, J.-P., Renard, F., Çakir, Z., and Lasserre, C.: The implications of fault zone transformation on aseismic creep: Example of

the North Anatolian Fault, Turkey, Journal of Geophysical Research: Solid Earth, 122, 4208–4236, https://doi.org/10.1002/2016JB013803,

2017.

Okay, A., Satir, M., and Siebel, W.: Pre-Alpide Palaeozoic and Mesozoic orogenic events in the Eastern Mediterranean region,15

https://doi.org/10.1144/GSL.MEM.2006.032.01.23, 2006.

Stein, R. S., Barka, A. A., and Dieterich, J. H.: Progressive failure on the North Anatolian fault since 1939 by earthquake stress triggering,

Geophysical Journal International, 128, 594–604, https://doi.org/10.1111/j.1365-246X.1997.tb05321.x, 1997.

13

https://doi.org/10.14470/6B181178
https://doi.org/10.1016/j.epsl.2018.04.062
https://doi.org/10.1111/j.1365-246X.2008.03709.x
https://doi.org/10.1029/2022JB026018
https://doi.org/10.1002/2016JB013803
https://doi.org/10.1144/GSL.MEM.2006.032.01.23
https://doi.org/10.1111/j.1365-246X.1997.tb05321.x

