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The Reykjanes Ridge presents an opportunity to study 
structural and volcanic features that are unique to slow-
spreading divergent plate boundaries overlying a mantle 
anomaly. The regional mantle anomaly may have been 
emplaced prior to the rifting that separated Greenland, 
Eurasia and North America [1]. The northern segment of the 
Mid Atlantic Ridge is a host to features including axial 
volcanic ridges (AVRs), rotated faults and N-S size gradients 
in the spacing and lengths of transform faults [1]. A number 
of these structures are atypical of a slow-spreading (~20 
mm/year) ridge [1]. To investigate the relationship among 
structures, volcanism, and regional geodynamics, we 
developed a novel remote-predictive geological mapping 
method based on interpretations from newly-acquired and 
compiled bathymetric data. Notably, bathymetric data 
coverage is extensive in this region, allowing us to develop a 
map legend that extends off-axis for the first time. The 
mapped area includes 900 km along axis, and up to 200 km 
off-axis, mapped at a scale of 1:1000000. Mapped structural 
features include major and minor faults, volcanic 
ridges/fissures, and other lineaments. Mapped volcanic 
features include AVRs, seamounts and hummocky to lobate 
lava flows [1]. Analyses of the relative positions and 
orientations of the structures, together with the distribution 
and morphology of volcanic features, leads to a comrehensive 
interpretation of the tectonic and mantle regime in the context 
of a constuctive plate boundary. This work is providing new 
insights into the fundamental controls on the development of 
diffuse low-temperature vs. focused high-temperature 
hydrothermal venting. 
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