








Extended DataFig.7 |Hydroacoustic spectrogram and waveform at the eventsshowninFig. 1b and their distribution between the ridge axis and the
central hydrophone (central star in Fig.1a) showing the onset ofthe 26 two abutting transforms. The shaded area corresponds to the dyke propagation
April2024 seafloor spreading event and the sharpincrease of T-wave and showninFig. 2a.

H-wave events after20:50. The middle panel shows the arrival times of the
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Extended DataFig. 8| Main phases ofthe 26 and 27 April 2024 seafloor Amsterdam TF (right). Positive and negative Coulomb stresses, shownin
spreading eventandinduced changesin Coulombstresses. Left, initialdyke ~ redand blue colours, respectively, with contoursinkPa, are calculated for
propagation (gold line) triggered by and/orinducing normal faulting along strike-slip receiver faults oriented NO24 in the central panel (Boomerang TF)
thewallsbordering the axial valley. Background is the shaded bathymetry and NO49intheright panel (Amsterdam TF) and for a propagating dyke 1 m
(oblique Mercator). Dyke propagation later triggered the reactivation of the wide. Coloured seismic (GCMT, ISC, stars) and hydroacoustic (dots) events
southwestern diffuse Boomerang TF (centre), as predicted by the induced occurredinthe time windows shown; greyed symbols are events preceding the

changesin Coulomb stresses, and ultimately reactivated the northeastern starting time of each panel.
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Extended DataFig.9|Map view of the two early dyke propagations
showninFig.2a (oblique Mercator view). Numbers give the event relative
chronology, inblack for the southeastward propagating dyke and in blue for
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the northwestward propagating dyke (stars, ISC; green circles, GCMT; dots,
AUH catalogues). Coloured patches are the new lava fields (>5 m thickness);
backgroundimage outlines the slopes of the seafloor.
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Extended Data Table 1| Chronology and locations of the large seismic events (as numbered in Fig.1b)

Nbr Longitude ['E] Latitude [‘S] UTC Date & Time Magnitude Location Catalogue
1 78.2981 -37.1019  2024-04-26 20:09:21.25 Mw=4.9 Axial valley GCMT
2 78.2978 -37.1159  2024-04-26 20:23:45.72  Mw=5.1 Axial valley GCMT
3 78.2803 -37.1029  2024-04-26 20:54:37.19  Mw=5.0 Axial valley GCMT
4 78.2828 -37.1189  2024-04-26 21:00:01.93  mb=4.6 Axial valley ISC
5 78.2461 -37.0714 2024-04-26 21:03:54.13  Mw=5.1 Axial valley GCMT
6 78.2667 -37.0853 2024-04-26 21:06:15.19 mb=4.8 Axial valley ISC
7 78.3432 -37.1449  2024-04-26 21:07:34.42 mb=4.5 Axial valley ISC
8 78.2549 -37.0700  2024-04-26 21:09:50.33 Mw=5.2 Axial valley GCMT
9 78.2951 -37.0778 2024-04-26 21:11:27.26 mb=4.6 Axial valley ISC
10 78.2903 -37.0848 2024-04-26 21:15:43.41 Mw=5.3 Axial valley GCMT
11 78.2794 -37.0857  2024-04-26 21:18:06.72 mb=4.8 Axial valley ISC
12 78.2584 -37.0504  2024-04-26 21:19:46.57 Mw=5.3 Axial valley GCMT
13 78.2285 -37.0588  2024-04-26 21:23:12.42  mb=4.6 Axial valley ISC
14 78.2631 -37.0810  2024-04-26 21:25:53.82 mb=4.5 Axial valley ISC
15 78.2389 -37.0610  2024-04-26 21:27:57.48  Mw=5.1 Axial valley GCMT
16 78.2401 -37.0595  2024-04-26 21:30:02.51 mb=4.5 Axial valley ISC
17 78.2633 -37.0590  2024-04-26 21:32:16.18  Mw=5.0 Axial valley GCMT
18 78.2437 -37.0532  2024-04-26 21:34:07.06  mb=4.4 Axial valley ISC
19 78.2625 -37.0616  2024-04-26 21:41:24.25 Mw=5.0 Axial valley GCMT
20 78.2559 -37.0542  2024-04-26 21:44:46.97 mb=4.7 Axial valley ISC
21 78.3375 -37.1834  2024-04-26 21:49:53.76  Mw=5.1  Boomerang TF GCMT
22 78.2558 -37.0559  2024-04-26 21:53:07.00 mb=4.6  Boomerang TF ISC
23 78.2262 -37.1891 2024-04-26 22:02:12.22  Mw=5.1  Boomerang TF GCMT
24 78.3275 -37.1988  2024-04-26 22:07:14.91 Mw=5.3  Boomerang TF GCMT
25 78.2935 -37.0630  2024-04-26 22:11:41.47 mb=4.5 Axial valley ISC
26 78.1591 -37.0455  2024-04-26 22:17:28.31 mb=4.6  Amsterdam TF ISC
27 78.3263 -37.1785  2024-04-26 22:19:29.45 mb=4.5 Boomerang TF ISC
28 78.2275 -37.0092  2024-04-26 22:20:34.48 mb=4.5  Amsterdam TF ISC
29 78.3661 -36.9231 2024-04-26 22:23:43.96 Mw=5.9  Amsterdam TF GCMT

30 78.3439 -37.1743  2024-04-26 22:55:03.76 mb=4.6 Axial valley ISC

31 78.2593 -37.0116  2024-04-26 23:23:18.37 Mw=5.4  Amsterdam TF GCMT

32 78.2156 -37.1857  2024-04-26 23:44:47.76 mb=4.4  Boomerang TF ISC

33 78.3684 -37.1788  2024-04-27 00:06:36.18 mb=3.9  Boomerang TF ISC
34 78.3601 -37.1844  2024-04-27 00:42:40.07 Mw=5.0 Boomerang TF GCMT
35 78.2948 -37.2581 2024-04-27 01:28:41.09 mb=4.0  Boomerang TF ISC
36 78.2765 -37.2785  2024-04-27 01:31:58.32 mb=4.0  Boomerang TF ISC
37 78.3336 -37.1824  2024-04-27 02:07:41.70 mb=3.8  Boomerang TF ISC
38 78.2623 -37.0789  2024-04-27 02:31:04.03 mb=3.8 Axial valley ISC
39 78.4092 -37.1977  2024-04-27 02:51:44.96 mb=3.9  Boomerang TF ISC
40 78.2765 -37.2676  2024-04-27 02:55:39.02 mb=4.0  Boomerang TF ISC
41 78.3170 -36.9896  2024-04-27 03:57:33.14 Mw=5.1  Amsterdam TF GCMT
42 78.2469 -37.0211 2024-04-27 08:04:26.96 Mw=5.2  Amsterdam TF GCMT
43 78.2778 -37.0236  2024-04-27 08:21:03.95 mb=4.7  Amsterdam TF ISC
44 78.3126 -37.2504  2024-04-28 02:49:43.64 Mw=5.0 Boomerang TF GCMT
45 78.2655 -37.0067  2024-04-29 03:39:45.09 mb=3.9  Amsterdam TF ISC

All events were relocated from the hydroacoustic data. Magnitudes Mw and mb from the GCMT and ISC catalogues, respectively.





