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Flat-slab subduction is a tectonic 

phenomena where subducting 

slabs achieve a sub-horizontal 

geometry. The causes and 

mechanisms of this are still 

debated from how the slab 

flattens to why it stays flat to 

how it affects the surface. This 

type of behavior can 

significantly affect the evolution 

of these areas from surface 

deformation and uplift to the 

reduction of corner flow in the 

mantle wedge and the cessation 

of volcanism. My work focuses 

on understanding the 

mechanisms that drive flat-slab 

subduction, and relates these 

mechanisms to predicted 

observations for Farallon flat-

slab subduction spatially.

Figure 2: Description of the process by which convergence of an overriding plate would allow 

for flattened geometry of the subducting plate in a Chilean-style subduction zone (Schepers et 

al 2016).

Figure 1: Image from Liu et al, 2010 showing the Frallon slab at times in Myr. Falt-slab subduction is 

believed to have occurred in the western United States from ~85Myr – 60Myr.

1) Convergence Rate

2) Slab Buoyancy

Summary

Figure 3: Description of dewatering process that densifies the subducting slab and hydrates 

the bottom of the lithosphere allowing for buoyant uplift of the surface (Modified by Behr 

2013 from Humphreys et al., 2003)

3) Slab Suction

Figure 4: Cross section of location of surface features showing the Farallon Plate shallowly 

subducting including the forces acting on the overriding and subducting plate due to slab suction 

(Dumitru, 1991)

Of the three mechanisms discussed the proposed progression of events describing flat-slab 

subduction in the western united states would follow some combination of convergence rate 

and subduction of aseismic oceanic features to initiate a shallowed angle of subduction. 

Next, the slab would not achieve temperature pressure conditions for complete dewatering 

and thus remain shallow from buoyant uplift until nearing the Wyoming Craton. Upon this 

approach slab suction forces would provide additional support for low angle subduction. 

Following this roll-back likely occurs, however, the entire mechanistic process behind roll-

back is not well understood and likely is a combination of the forced deepening of the slab as 

it accomodates its geometry to the craton, and  eclogitization of the subducted oceanic 

basalt with accompanying dehydration of the slab.


