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A question from Session ñEnergy and Climateò was:

ñWhat is the effect of the Solid Earth on climate and ocean 

chemistry  (specifically atmospheric CO2)? ñ

DEEP CARBON CYCLE WORKSHOP 2008 ïCarnegie Institution

identified fundamental unanswered questions related to Earthôs subsurface  

deep C reservoirs, reactions, fluxeséé.

In this talk

-some estimates of global geo-CO2 emission are given

-weôll realize that the question should include ñhydrocarbonsò, as 

they represent the main greenhouse gas (CH4) and photochemical 

pollutants (C2H6, C3H8) released from the Solid Earth 
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CO2 DEGASSING

1. VOLCANOES 2. NON-VOLCANIC EMISSIONS 
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CO2 DEGASSING

1. VOLCANOES

MORB and ARCS
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average diffuse/plume degassing ratio ~ 0.1ï0.5



CO2 DEGASSING

1. VOLCANOES

MORB and ARCS

TOTAL VOLCANO plume + diffuse >300 Mt/y

(Morner and Etiope, 2002)



CO2 DEGASSING

1. VOLCANOES 2. NON-VOLCANIC EMISSIONS 

MORB and ARCS

Available data:  

in regions of Cenozoic volcanism and active tectonic 

belts, diffuse CO2 flux is 1-3 orders of magnitude >
soil respiration (3 kg m-2 y-1 in temperate drylands),               

Assuming 

geo-CO2 flux of 1-10 kg m-2 y-1 for the global area of 

1000 CO2-discharge sites (102-103 km2: Barnes et 

al, 1978)               

global CO2 output: 102-103 Mt/y 



CO2 DEGASSING

Number of geological C-gas emission data (sites investigated) versus time     
(Morner and Etiope, 2002)



CO2 DEGASSING

1. VOLCANOES 2. NON-VOLCANIC EMISSIONS 

>300 Mt/y 102-103 Mt/y 

General opinion that non-volcanic degassing can double volcanic estimates 

(Seward and Kerrick, 1996; Werner et al, 2000)       

TOTAL GEO-CO2 DEGASSING   >600 Mt/y   (>160 Mt C/y)

>2% of anthropogenic sources



CO2 and CH4
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3 types of MV gas emissions
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Maccalube       
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Paclele Berca

(Romania)

>2 km

Large-size mud volcanoes



Giant mud volcanoes

4 km

Azerbaijan



FLUX FROM VENTS

(macroseepage)

Taiwan



Dahsgil 

mud volcano

(Azerbaijan)

FLUX FROM ERUPTIONS


