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Incoming Sediment: ODP Hole 1039 (off Costa Rica)
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Incoming C flux =1.6 x 10 gC km yr-! (Li and Bebout, JGR, 2005)

(approx. factor of 2 greater than C input via AOC assuming 7 km thickness @0.2 wt.



Sampling Along the Central America Volcanic Fro
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Remote Sensing of Volcanic Gas Fluxes

COSPEC: Guatemala, 2003

Outgoing C flux = 2 4 (x 1®) gC km* yr! (Zimmer et al., 2004; Rodriguez et al., 2004




Central America (CentAm)
(MARGINS-target region)

A Use wellcharacterized CentAm region to
under stand control s
subduction zones

A Compare to other subduction zones with
contrasting forcing functions.

A Formulate key questions for C cycling past
and present.



Coupling He & CQIn Subduction Zo@s

3-component endnember mixing model.

L : marine carbonate/limestone (i3C= + 1. SHe = 108)
M : mantlewedge/lithosphere (¥C=-6 . 5 a3He =CL/5/ 10°)

S : organierich sediment (¥C=-2 2 & ,3HeG/103)
(based upon core measurements from ODP site 1039; Li & Bebout, 2005)

Massbalance
(13C/*2C)pgs= M(FCHA2C),, + L(FBCA2C) + SE3C/A2C)g

1/(2CRHE)ogs = MI(2CRHE), + LI(22CPHe), + SIE2CPHe)

M+L+S =1

[Marty et al. (1989); Sano and Marty (1995); Sano and Williams (1996)



Volcanic Front Output L/S ratio
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Constraints on Céprovenance Costa Rica

‘D Costa Rica L/S =3.81%0
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1.9x 10°gCkm" yr'
<—— (Zimmer et al., 2004; 7 20
CO./SO, =5.0)

, Utremoval, = :U2 remol/‘al p =21 |,
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removal of U1 + U2 (m)

Output flux of 1.9 x 18gC km? yr! defines unique input mixture:
Ul (20m) , U2 (68m) and U3 ( -
CO, recycling efficiency = 12% (1.9 x #0.6 x 10); (El Salvador = 29%)

No contribution from CQin oceanic crust (or below)

De Leeuw et al., 2007



Towards understanding carbon recycling a
subductioreones: Central America

Possible avenues of C loss: volcanic front; fore-arc and
behind-the-front (back arc)

BACK-ARC

hhhhhh




Sampling submarine section of the Central

America Forearc




Alvin Dives - 2005

AJaco Scal region of
extreme bathymetric contrast
(1000m in 3 km)

AExtensive biomass
Including clams, bacterial
mats and tubeworm colonies

ADeployment of flux meters
In June, 2005 fitted with Cu
colls for dissolved gas
collection

ARetrieval in Fall 2005 and
Summer 2006



