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Just over 30 years ago, scientists exploring the global
mid-ocean ridge system made the spectacular discovery of
black smokers—hydrothermal chimneys made of metal
sulfide minerals that vigorously discharge hot, particul ate-
laden fluids into the ocean. These chimneys are the
surface manifestation of convection of seawater through
the oceanic crust and water-rock reactions that produce
hot, hydrothermal fluids that discharge at the seafloor.
This hydrothermal circulation process plays an important
role in regulating the chemistry of seawater, building
mineral deposits, and supporting chemosynthetically-based
ecosystems.

Early studies focused on hydrothermal systems on the
fast-spreading East Pacific Rise, where shallow magma
lenses beneath the ridge crest provide heat to drive
convection of seawater through the oceanic crust. Ten
years later, studies of the slow-spreading Mid-Atlantic

Ridge revealed much larger mineral deposits —a surprising
result given the lower magma delivery rate and heat
availability.

Through the use of different deep-submergence
technologies, this talk will explore the characteristics of
vents and their associated communities along the mid-
ocean ridge, and the varying relations between volcanic
and tectonic processes at sites on ridges of different
spreading rates. It will focus in particular on how one
active hydrothermal system has constructed a large mineral
deposit on the Mid-Atlantic Ridge, and how recent
experiments at that site have shed light on the role
tectonics and faulting play in the evolution of long-lived
hydrothermal systems.
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Susan Humphris studies hydrothermal activity along the
gobal mid-ocean ridge system. Her ultimate objective
isto assess the role of hydrothermal fluxesin global
geochemica mass balances. Thisinvolves combining
two lines of research: (i) investigating the volcanic and
tectonic controls on the distribution and characteristics
of hydrothermal activity at ridges of different
spreading rates, and (ii) unraveling the geochemistry of
seawater-rock reactions within hydrothermal systems.

These interests have resulted in Susan spending more than
three years at sea on various oceanographic research
ships, including the drilling ships Glomar Challenger
and JOIDES Resolution. She has completed many
divesin the submersible, Alvin, and has used the
remotely-operated vehicle Jason and autonomous
underwater vehicles for scientific work in the Atlantic,
Pacific, Indian and Arctic Oceans.

Susan was a so the co-creator of the award-winning Dive
and Discover website
(http://www.divediscover.whoi.edu) to bring
oceanographic research expeditions in near real-time to
students and the general public. The backbone of the
site isa series of educational modules that address
basic science concepts central to marine science and
research being conducted at sea. When acruiseis
taking place, the site provides daily updates on the
progress of the cruise through still and video images
from the seafloor and of shipboard operations,
graphical representations of awide variety of
oceanographic data, explanations about the technology
being used, and general information about life at sea
and the scientists, engineers, and mariners that make
oceanographic research possible.



