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Figure S1. Evolution of the crisis and the mainshock. a) Three spatial groups # 1-3 of the 

December 2020 – February 2021 activity, indicated by the red, green and blue circles 

after Figure 4 of Kaviris et al. (2021). The groups overlap in time, starting approximately 

on December 23, 2020, January 10, 2021, and February 17, 2021, respectively. The 

epicenter of the mainshock (Mw 5.3, 17th February 2021) is shown by star. Plotted in a 5 

km x 5 km square region are the isolines of correlation between real and synthetic 

waveforms of the mainshock, demonstrating that the horizontal position of the centroid 

is close to the epicenter.  b) The correlation as a function of depth demonstrates that the 

centroid (C) is significantly shallower than the hypocenter (H). The beachballs are color-

coded relative to the double-couple percentage of the deviatoric moment tensor. c) The 

schematic indicates that centroid (diamond) is situated out of both nodal planes (the H-C 

inconsistency). d) The used velocity R-model (Rigo et al., 1996). 
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Figure S2a. Waveform fit of the two-segment source model. Displacement waveforms 

(observed – black, synthetic – red) up to 0.3 Hz at six nearest stations, and 0.1 Hz at the 

others. For stations, see Figure 3 of the main text. The NS component at the MALA 

station (gray) was not inverted due to an instrumental disturbance. The presented 

modeling comprises the deep Sub1 and shallow Sub2 (points 7 and 2 in Figure 2 of the 

main text), total moment 1.0 × 1017 Nm, strike/dp/rake = 103°/58°/-81°, variance 

reduction VR=0.49.  
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Figure S2b. The analogy of Figure S2a, keeping the same focal mechanism, but using 

only a single-segment source model represented by the shallow Sub2; moment 0.61 × 

1017 Nm, variance reduction VR=0.42. The solution is globally slightly worse than in 

Figure S2a due to missing the small deep Sub1.  
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Figure S2c. The analogy of Figure S2a, still keeping the same focal mechanism,  but 

using a single-segment source model constrained to the depth of 7.5 km (near the 

hypocenter); moment 0.46 × 1017 Nm, variance reduction VR=0.12. The solution is 

significantly worse than in Figure S2a due to the absence of the dominant shallow 

moment release. When calculating the free deviatoric focal mechanism at this depth, the 

moment would increase to 0.60 × 1017 Nm, VR to 0.24, but normal faulting would change 

to strike-slip faulting, which is definitely not acceptable for this earthquake.   
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Figure S3. Example of the ASTF inference by the EGF method at one station (KLV1). a) 

Epicenters and focal mechanisms of the mainshock (Mw 5.3), and the foreshock (Mw 4.2) 

used as the EGF weak event. b) Waveform fit of the real mainshock data (blue) and its 

synthetics in the frequency range 0.1-1.0 Hz; integrated acceleration records. Colors 

distinguish between synthetics based on the significant part of the ASTF (green), or the 

entire ASTF (red). VR denotes variance reduction of individual components. Shown below 

each mainshock component is also a normalized waveform of the EGF event. Note 

different vertical scales and the peak values (in counts) at the right. c) Results of the 

calculated apparent time function; the significant part is shown in green. T1 denotes the 

duration of an elementary triangle. 
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Figure S4. Finite-extent model based on Empirical Green’s Functions; a test assuming 

rupture initiation at the real (deep) hypocenter.  Shown is the distribution of the final slip 

on two assumed fault planes. Rupture propagates at constant speed radially from the 

hypocenter (star). a) The north-dipping plane. b) The south-dipping plane. Note that in 

both models the horizontal axis is positive along strike, i.e., the center of the slip patch is 

located eastward (and partly downward) relative to the hypocenter, as dictated by 

azimuthal variations of ASTFs (see Figure 3 of the main text). The slip patch does not 

occur at a significantly shallower depth than the hypocenter, contradicting the observed 

shallow centroid. Top of the faults is at depth of 2 km. 
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Figure S5. Seismic backprojection, synthetic tests. Tests of the backprojection method in 

the same station network as used for real data in Figure 5 of the main text. a)  A two-

point model, radiation from the assumed subevent locations, Sub1 and Sub2.  b) the 

corresponding  N-S cross-section. c) A single-point model, radiation from the 

hypocenter (star). The bright-spot locations are colored with time and sized 

proportionally to maximum brightness values; the bright spots are shown as circles 

except those for the second source in the two-point model (shown by squares). d) the 

corresponding  N-S cross-section.  
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Figure S6. Simulation of the tide gauge data. a) coarse (mother) grid for the Gulf of 

Corinth, b) the simulated water level at time t = 3’40’’ on the refined grid for the 

Monastiraki Bay (see the small black rectangle in panel a). 
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Figure S7.  Relocated microearthquakes between 21.88°E and 21.96°E, up to 10 days 

after the mainshock, i.e., in a broader interval than in Figure 8 of the main text. The small 

gap fitted with a north-dipping (green) segment is the proposed Sub1, surrounded by 

the four clusters (numbered 1-4 in panel b). The large south-dipping (red) planar 

segment, 11 km x 8 km, strike/dip=100°/50° should not be confused with Sub2; this 

segment represents a significantly deeper structure than Sub2, likely mapping a root of a 

high-angle south-dipping fault(-s) penetrating beneath the main detachment layer. The 

figure also demonstrates the scarcity of aftershock activity at depths shallower than 5 

km, above the detachment. The two panels a) and b) only differ in the used viewing 

angles. c) Vertical section along the profile A-A’ of Fig. 8. 
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Figure S8.  A map-view zoom of Figure S7, detailing a small aftershock gap situated 

between four microearthquake clusters (1-4). We speculate (in the main text and Figure 

8) that this gap hosted the small initial rupture stage Sub1 of the mainshock. Shown in 

red is the relocated catalog, while the blue color depicts 50 bootstrap runs, illustrating 

uncertainty. The figure demonstrates the great stability of the clusters and the 

persistence of the indicated gap relative to location errors. 


