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“The schist:” A sheet or belt?
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basalts are still under discussion, the up to ~35 km of mid-ocean ridge basalt crust that forms the rise
indicates rapid igneous construction with high melt productivity [Korenaga and Sager, 2012]. This in turn
requires a much greater thickness of depleted peridotite below the rise than typical oceanic lithosphere
[Sano et al., 2012]. Such a thick peridotite residue, depleted of volatile components, would in turn form a
thick high-viscosity keel upon thermal relaxation and promote a thickened mantle lithosphere, relative to
that of the adjacent ocean floor. In short, assuming that the Shatsky Rise Conjugate (SRC) approximated a
mirror image to the currently observed Shatsky Rise, the conjugate likely possessed a thickened basaltic
crust as well as thickened depleted uppermost mantle lithosphere. The composited effect may produce
the positive buoyance leading to flat subduction.

The depth distribution of the high-velocity anomalies in global tomographic models corroborates the exis-
tence of flattened segments within the Farallon Slab. That is, the seismic anomalies around the Pacific
Ocean near the core-mantle boundary align with their predicted positions if the subducted slabs sink verti-
cally at a rate of 1 to 1.5 cm/yr on average [Grand et al., 1997; van der Meer et al., 2010]. Based on the above
hypothesis, some high-velocity structures at the top of the lower mantle beneath the eastern United States
appear to be too shallow if they are not connected to present subduction (Figure 1b). In this case the delayed
descent of the Farallon Slab is used as evidence for a possible hiatus caused by a period of flat-slab subduc-
tion starting at Late Cretaceous [Spasojevic et al., 2009] along the West Coast of the U.S. Present-day evidence
of the subduction of the Cocos Plate beneath central America indicates that it underplates the continental
crust and is effectively decoupled by a thin ultralow-velocity zone [Song et al., 2009]. This flat slab drops shar-
ply into the mantle near Mexico City where the surface elevation increases abruptly [Perez-Campos et al.,
2008]. Such behavior is compatible with the topology of the subducted slab of the much older Laramide oro-
geny hypothesized by Saleeby [2003] except in smaller dimensions.

By combining plate kinematic reconstructions and inverse mantle convection models, Liu et al. [2010]
demonstrated the plausibility of the SRC having collided and subducted beneath the Southern California seg-
ment of the Cordilleran convergent margin in the Late Cretaceous, commencing at circa 90 Ma (Figure 1a).

Figure 1. Tomography image of the Farallon Slab for the middle mantle and geological features related to the flat subduction. (a) Location of the flat slab at 70 Ma.
The red rectangle represents the flat slab portion inferred from Saleeby [2003]. The bottom cartoon displays the subduction scenario at 70Ma, when the thick flat slab
NN0 broke away from the newly developed dipping subduction. Circles with number represent the volumetric center of the Shatsky Rise conjugate plateau at
given age. The arrows indicate the subduction direction. (b) LLNL-G3Dv3 model [Simmons et al., 2012] at the depth of 871 km, with three dominant blue patches. The
most southern patch beneath the Caribbean is expected from normal slab fall. The middle one (HRC) beneath the northern edge of the Gulf of Mexico could be
associated with Hess Rise conjugate, while the northern patch (SRC) appears to be dipping to the NE, perhaps the Shatsky Rise conjugate.
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How did it happen?

Liu et al., 2010, Nat. Geosci. 

oceanic plateau collision 
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Immediate effect of such collision?

Thickening; Replacement of 
Sierran “root” with “the schist”
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Lasting effects of such collision?
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Summary 
- Late Cretaceous plateau subduction 
- Removal of forearc, arc, SCML; 

replaced with schist sheet 
- Tectonic preconditioning: 

Gravitational collapse, slab window-
related extension/magmatism, routing 
of SAf?


