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central Aleutian plutons have
distinctly different sources from
central Aleutian lavas

primitive Holocene Aleutian lavas
are not representative of bulk arc crust



either the source of central Aleutian magmas
changed rapidly after 9 Ma,
or there have been two distinct types of
magma source throughout Aleutian history



If there have been two different sources
throughout Aleutian history:
wetter, more SiO,-rich magmas
may stall when they degas in the mid-crust
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relamination not delamination:
continental lower crust
forms from
arc upper crust

Peter Kelemen & Mark Behn
review article accepted for Nature Geoscience

(also check out Hacker, Kelemen & Behn,
Ann. Rev. Earth Planet. Sci. 2015)
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continental lower crust compositions normalized

to bulk continental crust

yellow & grey fields: published estimates

for bulk and lower continental crust
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buoyant arc compositions normalized to continental crust
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Reevaluating carbon fluxes in subduction zones, what
goes down, mostly comes up

Peter B. Kelemen™' and Craig E. Manning®™'

Department of Earth & Environmental Sclenes, Columbla University, Lamont-Doherty Earth Observatory, PFalkades, NY 10564; and ®"Department of Earth,
Planetary, and Space Sclences, University of Californla, Los Angeles, Ca SdbS

This contributlon & part of the special series of Inaugural Articles by members of the Mational Academy of Sclences elected in 2014,

Contributed by Peter B. Kelemen, April 23, 2015 (sent for review August 7, 2014; reviewsed by Jay ). Ague, lames Connolly, Rajdeep Dasgupta,
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Slab decarbonation via metasedimentary diapirs

(Kelemen et al Treatise on Geochemistry, 2003, 2014,
Behn et al Nature Geoscience 201 |)

Rising diapirs of low density
metasediment rise into the
overlying mantle wedge
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) total 39-66 (617-1147) i g
diffuse arc volcanoes 18-43 (18-37) fl ge_aln ;
outgassing _ ocean islan
4-15 sediment 13-23 (13-17) volcanoes
or more (-) solid storage 0-47 (-) 8-42 (13-90)

crust 22-28 (12-61)

mantle 4-15 (“367?")

from subducting plate into
shallow mantle, crust, ocean
& atmosphere 14-66 (18-37)

values in Mt C per year

values in parentheses are from Dasgupta & Hirschmann EPSL 2010 (DS10)
asterisk indicates values from DS10 used in this paper
“367” is a direct quote from DS10;
note Dasgupta RIMG 2013 (D13) used a value of 5 Mt C/yr
(-) indicates that DS10 & D13 did not estimate a value for this flux

from subducting plate to
convecting mantle

0.0001 to 52 (24-48)
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steadily increasing carbon concentration
8000 - in the mantle lithosphere + crust
+ ocean + atmosphere

- consistent with 3He/CO,
correlation & noble
gas data indicative
4000  of less-degassed
reservoir in
- the mantle

total crustal C (Emol)
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age (Myr)
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TerraFERMA Examples

New subduction zone models

Visco-plastic N
rheology b\ y Fluid Flow &
and Temperature NN porosity

Solid Shear Viscosity

Porosity
1.000a+18 2e+23 4a+23 hae2] B.000e+23

[ . i | 1.000e-06 3e-5 0.001 003 1.000e+00

*Slab geometry from data (here, Alaska Peninsula van Keken et al 201 1)
*Visco-plastic rheology - diffusion creep plus von-mises plasticity
*Similar focusing behavior
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TerraFERMA Examples

New subduction zone models

Visco-plastic N
rheology b\ y Fluid Flow &
and Temperature NN porosity

Solid Shear Viscosity

Porosity
1.000a+18 2e+23 4a+23 hae2] B.000e+23

[ . i | 1.000e-06 3e-5 0.001 003 1.000e+00

*Slab geometry from data (here, Alaska Peninsula van Keken et al 201 1)
*Visco-plastic rheology - diffusion creep plus von-mises plasticity
*Similar focusing behavior
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systematically distinct sources for Aleutian plutons and lavas

Merry Cai, Matt Rioux, Peter Kelemen & Steve Goldstein
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