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Faulting and magmatism at mid-ocean ridges influences the geometry of the plate boundary, shapes the to-
pography of the axial zone, and creates seafloor fabric that covers two-thirds of the Earth’s surface. The tectono-
magmatic cycle at ridges creates a situation in which extension is accommodated partly by magmatic intrusions
and partly by faulting. Magmatism is also heat source that influences the thickness of the brittle lithosphere out
of which faults grow. Recent geodynamic studies have begun to quantify relationships between observable to-
pographic characteristics and parameters such as the fraction of magmatic vs. tectonic extension and lithospheric
thickness"#3. In so doing, these studies have established a basic understanding of the kinematics of fault migra-
tion with plate motion, controls of the stresses on and brittle strength of the lithosphere, and the dynamic proc-
esses that determine whether the axis forms a deep valley versus a topographic high.

The above studies were limited to 2D (depth and cross-axis);
however, the mid-ocean ridge plate boundary is inherently 3D, with
large variations in the 3rd, along-axis direction. The amount of
magmatism and lithosphere thickness can vary by many times
along individual ridge segments, and spreading itself is disrupted
by axial discontinuities in the form of transform faults, overlapping
spreading segments, and non-transform offsets.

We have begun a study to quantify the response of faulting and
topography to such along axis
variations using the CIG- 10 FLAC: time=460 kyr
supported finite element code = of
Gale. The figure to the right g _surfacehorizor‘ltalvelocity
shows example solutions of sur-
face wvelocity (positive to the
right) and strain rate by a differ- _
ent, 2D code (FLAC) and Gale. £
Despite fundamental differences £
in the methods of simulating brit- &
tle behavior, the two codes pre-
dict similar times and amount of 15
extension at which an active fault . ‘ ‘ ‘ ,
(right) begins to die at the ex- = '0[ Gale: time=467 kyr 1
pense of a new fault, which is E_ C?: surface horizontal velocity J ]
beginning to form on the left 10 20 10 0 10 20 20
plate. We are encouraged by
these initial results and will soon
be doing calculations 3D. This
study is made possible by CIG
and in particular by software en-
gineer, Walter Landry, who has
provided outstanding support in
code development and assistance
in adapting Gale for simulating T O o, of relative
faulting and magmatism at mid- 2 - 0 1 strain rate
ocean ridges.
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