
The Mariana subduction 
system includes a unique
suite of serpentinite mud
volcanoes, located in the 
shallow forearc.  These 
seamounts lie between 20 
and 40 km above the 
downgoing Pacific plate



Crustal  makeup 
of the Mariana arc 
and forearc.  The 
seamounts are 
built on forearc 
basement
comprised largely 
of serpentinite
and old arc crust .
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Bathymetry and 3D profile of Conical Seamount, 
drilled during ODP Leg 125.  Drillsites marked above.



Sonar image of
Conical Seamount



ALVIN picture of Conical
 Seamount surface



South Chamorro Seamount,
drilled during ODP Leg 195



Sonar image of South Chamorro Seamount.  Below: overlain on bathymetry.



Examples of serpentinite and other 
materials recovered during ODP drilling
(From Site 1201, Leg 195)



Relict Orthopyroxene 
in ODP Leg 125 
serpentinite.  Samples
are usually 80-100%
serpentinized.



Serpentine Textures (Site 1201, Leg 195)



Relict Olivine and Orthpyroxene, rimmed in serpentine (Site 1201, Leg 195)



Blueschist facies crustal xenolith
entrained in serpentinite mud
Site 1201, ODP Leg 195





“Coldspring”  hydrothermal 
venting at summit of 
South Chamorro seamount



Vent fluid compositions, Mariana forearc seamounts



Structural Model for Mariana Forearc Mud Volcanism:
Crustal extension facilitates serpentinite upwelling and

fluid releases; changing fluid compositions with slab depth
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