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Mapping the Mid-Atlantic Ridge at 14°N: Analysis of Small-Scale Tectonism
Across Regions of Varying Magma Supply

Abstract

Tectonism at mid-ocean ridges provides a primary control on ridge morphology, influences the physical
properties of the oceanic crust, and records the relative contribution of magmatic injection to plate
separation. This study examines the three-dimensional properties of small-scale faults within a segment
(14N) of the slow-spreading Mid-Atlantic Ridge. Two research expeditions (AT33-03 and AT40-02) used
the autonomous underwater vehicle Sentry to collect high-resolution (one meter) bathymetry data along
the mid-ocean ridge. Bathymetry data were collected over four regions including the non-transform offset,
the magmatic center, a magma-rich to magma-poor transitional zone, and a region adjacent to an extinct
oceanic core complex. A GIS database of digitized faults from the Sentry data allow quantification of the
tectonic setting and fault properties. The continuous wavelet transform, using the Haar wavelet, permits
the extraction of spatial statistics. These data provide insight into the style and extent of fault growth in
regions of varying magma supply along-axis.
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Conclusion/Future Work

Frequencies assoclated with CWT scalings can act as a proxy for fault widths.
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The model has not been tested on real/noisy data, but if it is successful, it will be run on
1,982 faults that contain at least 39,000 cross sectional profiles. The data collection will

-4000 -3500 -3000 -2500 —-2000

_ _ preserves onset times and energy. T permit statistical analysis of fault characteristics and distribution. Optimally, the same
* Tectonism should negatively vy e d v concept will be extended to fissures.
correlate with degree of magma _ _ T o e
supply. A Haar Wavelet Is a biorthogonal | —— 1 :
wavelet that resembles a perfectly —* - o - Acknowledaements
 Modelling will allow further vertical fault. Shifting J
C———— * R/V Atlantis Crew and Captain

Investigation of fault and fissure

Istributl Aut Und ter Vehicl
distribution. utonomous Underwater Vehicle

(AUV), Sentry

e Alvin/ Sentry Teams
 National Science Foundation (NSF)



http://www.megaprint.com/

	Mapping the Mid-Atlantic Ridge at 14°N: Analysis of Small-Scale Tectonism Across Regions of Varying Magma Supply
	Mapping the Mid-Atlantic Ridge at 14°N: Analysis of Small-Scale Tectonism Across Regions of Varying Magma Supply
	Abstract

	Slide Number 1

