
Accepted Manuscript

Formation of abiotic hydrocarbon from reduction of carbonate in subduction
zones: Constraints from petrological observation and experimental simulation

Renbiao Tao, Lifei Zhang, Meng Tian, Jianjiang Zhu, Xi Liu, Jinzhong Liu,
Heidi E. Höfer, Vincenzo Stagno, Yingwei Fei

PII: S0016-7037(18)30436-8
DOI: https://doi.org/10.1016/j.gca.2018.08.008
Reference: GCA 10881

To appear in: Geochimica et Cosmochimica Acta

Received Date: 11 December 2017
Revised Date: 18 July 2018
Accepted Date: 3 August 2018

Please cite this article as: Tao, R., Zhang, L., Tian, M., Zhu, J., Liu, X., Liu, J., Höfer, H.E., Stagno, V., Fei, Y.,
Formation of abiotic hydrocarbon from reduction of carbonate in subduction zones: Constraints from petrological
observation and experimental simulation, Geochimica et Cosmochimica Acta (2018), doi: https://doi.org/10.1016/
j.gca.2018.08.008

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.gca.2018.08.008
https://doi.org/10.1016/j.gca.2018.08.008
https://doi.org/10.1016/j.gca.2018.08.008


  

 1 

Revision 2 

Formation of abiotic hydrocarbon from reduction of carbonate in subduction zones: Constraints 

from petrological observation and experimental simulation  

 

Renbiao Tao
a
, Lifei Zhang

a*
, Meng Tian

a
, Jianjiang Zhu

a
, Xi Liu

a
, Jinzhong Liu

b
, Heidi E. 

Höfer
c
, Vincenzo Stagno

d
, Yingwei Fei

a,e
 

aThe MOE Key Laboratory of Orogenic Belt and Crustal Evolution, School of Earth and Space Sciences, Peking 

University, Beijing 100871, China 

bState Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of 

Sciences, Guangzhou 510640, China 

c                              , Mineralogie, Goethe-Universität, 60438 Frankfurt am Main, Germany. 

dDepartment of Earth Sciences, Sapienza University of Rome, Rome, 00185, Italy. 

eGeophysical Laboratory, Carnegie Institution of Washington, Washington, DC 20015, USA 

*
Corresponding author.  

E-mail address: Lfzhang@pku.edu.cn. 
 

Abstract 

S bd            k y p           l  k  g        b    y l  b           E    ’            d its 

interior. Knowing the carbonation and decarbonation processes in the subduction zone is 

essential for understanding the global deep carbon cycle. In particular, the potential role of 

hydrocarbon fluids in subduction zones is not well understood and has long been debated. Here 

we report graphite and light hydrocarbon-bearing inclusions in the carbonated eclogite from the 

Southwest (S.W.) Tianshan subduction zone, which is estimated to have originated at a depth of 

at least 80 kilometers. The formation of graphite and light hydrocarbon likely results from the 

reduction of carbonate under low oxygen fugacity (~ FMQ - 2.5 log units). To better understand 

the origin of light hydrocarbons, we also investigated the reaction between iron-bearing 

carbonate and water under conditions relevant to subduction zone environments using large-

volume high-pressure apparatus. Our high-pressure experiments provide additional constraints 
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