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Text:

Volcanic activity is readily observed and monitored for subaerial volcanoes; however, due to
inaccessibility, little is known about the dynamics and physical properties of magmatic systems
that govern eruptions. Some of the most active magmatic systems operate beneath portions of
mid-ocean ridges (MOR), which we can readily explore using sophisticated geophysical
techniques. An opportunity to probe the subsurface and image magma bodies in high-resolution
was offered by collecting 3D high-quality reflection seismic data at the East Pacific Rise (EPR)
9°50’N, a volcanically highly active portion of the MOR with two documented eruptions. The
seismic volume has been reprocessed using pre-stack depth migration, from which the

shallowest axial-magma lens was mapped at unprecedented resolution revealing fine-scale



complexities in the geometry of the magma body inherited from eruption and replenishment.
Among these complexities is the presence of a depression (latitudinal extent 9°49.8-51°N). A
line of evidence argues that this depression is directly related to the last documented eruption.
The depression 1) is underlain by the gap in the deeper axial magma body that was suggested
to feed the eruption; 2) its most prominent northern part underlies the deepest portion of the
axial summit through mapped in bathymetry, resembling caldera collapse ubiquitously
reported for subaerial volcanoes; 3) matches latitudinal extent of the recorded earthquakes,
interpreted as diking events induced by tectonic forces leading to the eruption. In addition to
the depression, based on the close correlation between the topography of the magma body and
expression of the faults in the seafloor, we infer that the inward facing near-axis faults penetrate
deep into the crust at steep angles, ~75°, shaping magma reservoirs and exerting control on the
magma pathways that contribute to the erupted volume. Finally, by mapping seafloor in the
seismic volume, we reveal a nascent caldera of Lamont’” seamounts, upheld above reported off-
axis magma bodies suggesting a hybrid plumbing system witnessed in the geometry of the
imaged on- and off-axis magma accumulations and persistent geochemical signal. Collectively,
the novel observations suggest that magmatic systems operating beneath the EPR and subaerial

volcanoes may not be quite so different.



