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Mid-Ocean 
Ridges 

Chile Ridge  
(looking south) 

Olive et al. 2015 
 



Basaltic 
Pavement 

https:// irrelevantaxiom.wordpress.com/tag/mid-ocean-ridge/ 
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95% of Lower Bathyal Zone: Sedimented 
Niedzielski et al. 2013 



Seafloor Spreading Rates 

Ultraslow (< 20 mm yr-1) 

SW Indian Ridge 

Gakkel Ridge 

Mid-Cayman Spreading Center 

Slow (20-50 mm yr-1) 

Mid-Atlantic Ridge 

Central Indian Ridge 

Intermediate (50-80 mm yr-1) 

Juan de Fuca Ridge 

SE Indian Ridge 

Fast (80-120 mm yr-1) 

N East Pacific Rise 

Superfast (> 120 mm yr-1) 

S East Pacific Rise 



Comparative Axial Morphology 

Mid-Atlantic Ridge 

East Pacific Rise 

Karson et al. 2015 



Frequency of Vent Fields with Spreading Rate 

German et al. 2015 
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Transform Faults 

Fracture Zones 

Seamounts 

Abyssal Hills 
150 km 

East Pacific Rise 7N 
http:// www.geomapapp.org/gallery/Midoceanridgesgallery.html 



Romanche 
Fracture Zone 

 
*Eastward Mass 

Transport 

Velocity Field (cm s-1) 
Mercier & Speer 1998 

http:// www.huttoncommentaries.com/article.php?a_id=60 

*Hadal Depths 
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Romanche  
Megatransform: 

Submerged 
Islands 

Palmiotto et al. 2013 



Global Earthquake Activity M > 5.0 
(2000-2008) 

Lisa Christiansen, Caltech Tectonics Observatory 



Volcanic 
Eruptions 

Black outlines: 2015 
Grey outlines: 2011 
White outline: magma reservoir (MCS) 
https:// volcano.si.edu/volcano.cfm?vn=331021 

NOAA Ocean Exploration 



Successional Sequences 
Axial Volcano 

Marcus et al. 2009 

Girguis 



Hydrothermal 
vent 

plumes 

German et al. 2016 



Hydrothermal Vent Plumes 

Saito et al. Nature Geoscience 2013 German et al. 2016 
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Watling et al. 2013 
 

Lower Bathyal (800-3500 m) 

Particulate Organic Carbon (POC) Flux Biogeographic Regions 



Vent Biogeography 

Rogers et al. 2012 



Vent Heterogeneity 

Moskova et al. 2005 Karson et al. 2015 
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Snake Pit 
(Moose) 

https:// irrelevantaxiom.wordpress.com/tag/mid-ocean-ridge/ 

https://irrelevantaxiom.files.wordpress.com/2010/03/vlcsnap-2010-03-02-23h02m59s182.png


Lost City: A carbonate 
(non-metal-rich) vent 
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Adaptation to Extreme Environments 
B Briand Ifremer 



Scaly-Foot 
Gastropod 

https:// www.zmescience.com/science/biology/snail-armor/ 
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NEAFC* 
closed areas 
(2009-2022) 

http:// vme.ices.dk/map.aspx 

*North East Atlantic Fisheries Commission 



Fauna of Inactive Vents 

Erickson et al. 2009; Boschen et al. 2016 


