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Hydrothermal vent geology and biology at earth’s fastest spreading rates
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Abstract

Earth’s fastest present seafloor spreading occurs along the East Pacific Rise near 31°-32° S. Two of the major hydrothermal plume
areas discovered during a 1998 multidisciplinary geophysical/hydrothermal investigation of these mid-ocean ridge axes were explored
during a 1999 Alvin expedition. Both occur in recently eruptive areas where shallow collapse structures mark the neovolcanic axis. The
31° S vent area occurs in a broad linear zone of collapses and fractures coalescing into an axial summit trough. The 32° S vent area has
been volcanically repaved by a more recent eruption, with non-linear collapses that have not yet coalesced. Both sites occur in highly
inflated areas, near local inflation peaks, which is the best segment-scale predictor of hydrothermal activity at these superfast spreading
rates (~150 mm/yr).

Introduction imagery and co-registered bathymetry over typical
swath widths of 1.0 and 0.7 km, respectively
(Stewart et al., 1994). Throughout the survey, the
instrument package was towed essentially parallel
to the spreading axis at an altitude of 100 m above

the seafloor and a speed of ~0.8 m/s (1.5-1.7 kts).

Earth’s fastest seafloor spreading occurs along the
Pacific-Nazca part of the East Pacific Rise (EPR)
between the Easter and Juan Fernandez micro-
plates (DeMets et al., 1990; 1994; Naar and Hey,

1989; Hey et al.,, 1995; 2004). During a 1998
combined marine  geophysical/hydrothermal
survey we collected co-registered DSL-120 kHz
sidescan sonar imagery and SUAVE optical and
chemical data along ~600 km of this seafloor
spreading system, as well as extensive CTDO
tow-yo and hydrocast data to determine the
hydrothermal plume distribution (Baker et al.,
2002; Walker et al., 2004; Hey et al., 2004).

The DSL-120 is a 120 kHz phase-difference
sonar system, which generates acoustic backscatter

The gridded backscatter imagery is sensitive to
track-parallel scarps of sub-meter width, and the
gridded bathymetry has a vertical resolution on
the order of 1-2 m (Bohnenstiehl and Kleinrock,
1999; Scheirer et al., 2000).

A fine-scale indication of the distribution of
seafloor vents was obtained from an optical light
scattering sensor and an in-situ chemical analyzer
(SUAVE) mounted on the DSL-120 depressor
weight (Massoth et al., 1998). The SUAVE optical
and chemical data are exactly co-registered in time



















































