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Why does it matter? 1) what is solid Earth CO, degassing flux?
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Solid Earth CO, Output Fluxes: 10'% mollyr

Mid-ocean ridges:
Marty & Tolstikhin (1998) 22+09
Dasgupta & Hirschman (2010) 3f23

Subduction zones:

Marty & Tolstikhin (1998) 25
Dasgupta & Hirschman (2010) 2.3+0.8
Jonhston et al. (2011) 1.9
Plumes

Mjelde (2010) 1.3
Dasgupta & Hirschman (2010) 1

Total 633
Gerlach (2011) total 3.5to 6

Global CO2 weathering (river data): 6 (3 to 12?)
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Metamorphic Fluid Fluxes
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Skelton - fluids fluxes in the Dalradian,
S. W. Highlands e.g. Skelton et al., (1997)
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Flow up and out of antiforms: dubious correction for dip.




Assume orogen area 2500 km x 200 km = 5x10° km?

Dalradian: Fluxes > 83 m, XCO2 =0.016, over 20,000 yrs

Duration of fluid flow event: 10* 10° 10° 107 years
Orogen output: 44 0.4 0.04 0.004 (x10'? mollyr)

Maine/Vermont: Fluxes > 323, 210 m, XCO2 = 0.163, 0.229

Duration of fluid flow event: 10% 10> 10° 10’ years

Orogen output: 100 10 1 0.1 (x10"?mollyr)

PETM event: C input: ~40x10"2 mol/yr over 6000 yrs (zeebe et al., 2009)

Anthropogenic: 800x10"? mollyr over?



How else do we measure metamorphic CO5 Fluxes?

Measure directly (ground fluxes) e.qg. Global flux
Perrier et al (2009)

Measure hot spring input to rivers + degassing model
Becker et al. (2008) 0.9 x 10'? moliyr
Evans et al. (2008) 2 x 10" moliyr

875r/86sr evolution of global sediment mass
Bickle (1994):
4 x10"® g/yr rock metamorphosed — 4 x 10'% mol/yr CO,

Estimate of CO, produced from Himalayan orogeny over 50 Myrs:
Bickle (1996):
2 x10"5 glyr rock metamorphosed — 2 x 10'2 mol/yr CO,

Note Ganges alone carries 0.6x101° glyr



: Evans et al. (2008)
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Becker et al. (2008)
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Perrier et al. (2009) - direct measurements in Nepal
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Marsyandi - estimate of metamorphic CO; flux

1)  Cl concentration in springs and Cl in river — brine flux from springs.
2) Calculate DIC flux from springs from DIC/CI ratio in springs.

3) Calculate CO3 gas flux from springs from 97% degassing estimate
CO, discharge from the Marsyandi (4800 km?2): 5.4x10° mollyr
Extrapolate to whole Himalaya (5x105 km2)  0.6x10"2 mollyr

ie 10% of global CO, degassing

Need more data!

Need work on other active metamorphic environments



constructed after Ferry et al. (2013)
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Global metamorphic CO ,

fluxes are unknown.



