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Crustal age constraints along the Vernadsky transform fault obtained from global data set of Seton
et al. (2020) is shown in Fig.S1. Fig.52-S13 shows the 24-hour helicorder plots of the NBMO station
located in NE Brazil with the record of the seismicity filtered with a Butterworth 3-6 Hz bandpass.
Results of relative relocation (McGuire., 2008) of four earthquakes with Mw>4.9 using data from 34
stations are showed in Fig.S14-S17. The ISOLA (Zahradnik and Sokos., 2018) best-fitting waveform
model for the Mw 5.8 aftershock is presented in Fig.S18. Fig.S19 shows the 2D grid of the rupture
parameters for the Coulomb3 (Toda et al., 2011) model of static stress change. Fig.S20 shows the
Coulomb stress change model generated only by the Mw 6.6 using Coulomb3, assuming the vertical
faulting range was 8, 10, and 12 km. Fig.S21 shows similar modeling results of static Coulomb stress
obtained using DIS3D (Fialko and Rubin., 1999). Table SO01 (additional file) contains the velocity
model used in the study and based on CRUST 1.0 (Laske et al., 2013). Table S02 (additional file)
is the complete catalog of earthquakes located in our study using HYPO71 (Lee and Valdes., 1985).
Table S3 (additional file) contains the new epicentral coordinates of those events after relocating with

HYPODD.
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Figure 1: Shaded multibeam bathymetry of the Vernadsky transform, equatorial Atlantic. The map
color shows the crustal age variation along the transform fault (Seton et al. 2020).



NBMO.NBMO.2020-09-06T00:00:00.000000Z

00:00:00
01:00:00 -
02:00:00 -
03:00:00 A e m— —
04:00:00 - -
05:00:00 -
06:00:00

07:00:00
08:00:00
09:00:00
10:00:00
11:00:00
12:00:00
13:00:00
14:00:00
15:00:00
16:00:00
17:00:00
18:00:00
19:00:00
20:00:00
21:00:00
22:00:00
23:00:00

0 5 10 16 21 27 32 38 43 49 54 60
time in minutes

Figure 2: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 6, 2006. Horizontal colored lines present hour by hour interval time.



NBMO.NBMO.2020-09-07T00:00:00.000000Z

00:00:00 : ' WMH——-—-
:
——— |

01:00:00 - o - S
02:00:00 -
03:00:00 : —
04:00:00 > . aman
05:00:00
06:00:00 - o o
07:00:00 -

08:00:00 -
09:00:00
10:00:00
11:00:00
12:00:00
13:00:00
14:00:00
15:00:00
16:00:00
17:00:00
18:00:00
19:00:00
20:00:00
21:00:00
22:00:00
23:00:00

+H
I

v
3
<

0 5 10 16 21 27 32 38 43 49 54 60
time in minutes

Figure 3: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 7, 2006. Horizontal colored lines present hour by hour interval time.



NBMO.NBMO.2020-09-08T00:00:00.000000Z

00:00:00
01:00:00
02:00:00
03:00:00
04:00:00
05:00:00
06:00:00
07:00:00
08:00:00
09:00:00
10:00:00
11:00:00
12:00:00
13:00:00
14:00:00
15:00:00
16:00:00
17:00:00
18:00:00
19:00:00
20:00:00
21:00:00
22:00:00
23:00:00 A

“\mﬂmwuum
I DA IO Y IO SATE IR AT 1| T R Y Y y  TR TT
N IR " T e T R e e TR
CO T R AR Aol bl o
DO O DRI o b b imer o hens il Moo 0D ot L DU W L EL DRI
IO 1O DRI FLANMN Lo AR Y DR R
I S Voo Y VR T AU TR ol AN IO

0 5 10 16 21 27 32 38 43 49 54 60
time in minutes

Figure 4: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 8, 2006. Horizontal colored lines present hour by hour interval time.
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Figure 5: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 9, 2006. Horizontal colored lines present hour by hour interval time.
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Figure 6: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 10, 2006. Horizontal colored lines present hour by hour interval time.



NBMO.NBMO.2020-09-11T00:00:00.000000Z

00:00:00
01:00:00
02:00:00
03:00:00
04:00:00
05:00:00
06:00:00
07:00:00
08:00:00
09:00:00
10:00:00
11:00:00
12:00:00
13:00:00
14:00:00
15:00:00
16:00:00
17:00:00
18:00:00
19:00:00
20:00:00
21:00:00
22:00:00
23:00:00

time in minutes

Figure 7:  The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 11, 2006. Horizontal colored lines present hour by hour interval time.
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Figure 8: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 12, 2006. Horizontal colored lines present hour by hour interval time.
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Figure 9: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 13, 2006. Horizontal colored lines present hour by hour interval time.
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Figure 10: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 14, 2006. Horizontal colored lines present hour by hour interval time.
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Figure 11: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 15, 2006. Horizontal colored lines present hour by hour interval time.
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Figure 12: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 16, 2006. Horizontal colored lines present hour by hour interval time.
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Figure 13: The 24 hour helicorder plot from the vertical component of NBMO seismic station for
September 17, 2006. Horizontal colored lines present hour by hour interval time.
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2020-09-06 Mw#6.6 at 06:51:15 and2020-09-10 Mw5.0 at 22:26:40
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Figure 14: Relative relocation waveform fitting. Waveforms from the mainshock Mw 6.6 (shown in
blue) are cross-correlated with seismograms from the time of the Sept. 10 at 22:26, Mw 5.0 (shown in
red). The relative location is defined using the differential arrival times (bottom panel, blue circles),
which are fitted using a grid search to minimize the L1 norm (black line and red dots). In this case,
the location of the Mw 5.0 event was 3.8+ /-1.7 km from the mainshock.
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2020-09-06 Mw#6.6 at 06:51:15 and2020-09-07 Mw4.9 at 21:19:05
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Figure 15: Relative relocation waveform fitting. Waveforms from the mainshock Mw 6.6 (shown in
blue) are cross-correlated with seismograms from the time of the Sept. 7 at 21:19, Mw 4.9 (shown in
red). The relative location is defined using the differential arrival times (bottom panel, blue circles),
which are fitted using a grid search to minimize the L1 norm (black line and red dots). In this case,
the location of the Mw 4.9 event was 14.2+/-1.5 km from the mainshock.
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2020-09-06 Mw6.6 at 06:51:15 and2020-09-07 Mw4.9 at 21:22:46
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Figure 16: Relative relocation waveform fitting. Waveforms from the mainshock Mw 6.6 (shown in
blue) are cross-correlated with seismograms from the time of the Sept. 7 at 21:22 Mw 4.9 (shown in
red). The relative location is defined using the differential arrival times (bottom panel, blue circles),
which are fitted using a grid search to minimize the L1 norm (black line and red dots). In this case,
the location of the Mw 4.9 event was 14.5+/-1.5 km from the mainshock.
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2020-09-06 Mw#6.6 at 06:51:15 and2020-09-17 Mw5.8 at 03:00:23
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Figure 17: Relative relocation waveform fitting. Waveforms from the mainshock Mw 6.6 (shown in
blue) are cross-correlated with seismograms from the time of the Sept. 17 at 03:00, Mw 5.8 (shown in
red). The relative location is defined using the differential arrival times (bottom panel, blue circles),
which is fitted using a grid search to minimize the L1 norm (black line and red dots). In this case, the
location of the Mw 5.8 event was 8.34/-1.2 km from the mainshock.
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Figure 18: Real/synthetic waveform fitting of the focal depth analysis to the aftershock Mw 5.8.

Gray /blue waveforms refer to the real/modeled obtained with the best-fitting source position at 8 km

focal depth.
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Figure 19: 2D view of the rupture coordinates plane applied in Coulomb modeling using the Coulomb3
package. Trace 1 refers to the 2008 Mw 5.6. Trace 2/3 indicated the 2020 Mw 6.6 and 2020 Mw 5.8.
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Figure 20: Coulomb stress change of the mainshock Mw 6.6 modeled using the Coulomb3 package
with 8, 10, and 12 km vertical faulting range.
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Figure 21: Coulomb stress change of the mainshock Mw 6.6 modeled using the DIS3D code using a
friction rate of 0.3.
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