
Accepted Manuscript

Significant contrast in the Mg-C-O isotopes of carbonate between
carbonated eclogite and marble from the S.W. Tianshan UHP
subduction zone: Evidence for two sources of recycled carbon

Renbiao Tao, Lifei Zhang, Shuguang Li, Jianjiang Zhu, Shan Ke

PII: S0009-2541(18)30080-9
DOI: https://doi.org/10.1016/j.chemgeo.2018.02.015
Reference: CHEMGE 18654

To appear in: Chemical Geology

Received date: 1 August 2017
Revised date: 26 December 2017
Accepted date: 8 February 2018

Please cite this article as: Renbiao Tao, Lifei Zhang, Shuguang Li, Jianjiang Zhu, Shan Ke
, Significant contrast in the Mg-C-O isotopes of carbonate between carbonated eclogite
and marble from the S.W. Tianshan UHP subduction zone: Evidence for two sources of
recycled carbon. The address for the corresponding author was captured as affiliation
for all authors. Please check if appropriate. Chemge(2017), https://doi.org/10.1016/
j.chemgeo.2018.02.015

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.chemgeo.2018.02.015
https://doi.org/10.1016/j.chemgeo.2018.02.015
https://doi.org/10.1016/j.chemgeo.2018.02.015


AC
CEP

TE
D M

AN
USC

RIP
T

Revision 1 

Significant contrast in the Mg-C-O isotopes of carbonate between carbonated eclogite and marble 

from the S.W. Tianshan UHP subduction zone: Evidence for two sources of recycled carbon 

 

Renbiao Tao
a
, Lifei Zhang

a*
, Shuguang Li

b*
, Jianjiang Zhu

a
, Shan Ke

b
 

a
Key Laboratory of Orogenic Belts and Crustal Evolution, MOE, School of Earth and Space 

Sciences, Peking University, Beijing 100871, China 

b
State Key Laboratory of Geological Process and Mineral Resources, China University of 

Geoscience, Beijing 100083, China 

*Corresponding author:  

Lifei Zhang, email: lfzhang@pku.edu.cn 

Shuguang Li, email: lsg@ustc.edu.cn 

 

Abstract 

Subduction is a key process for linking the carbon cycle between the Earth’s surface and 

interior. Carbonates in oceanic crust can be recycled into the deep mantle by plate subduction. In 

recent years, Mg isotopes have been successfully applied to trace the deep recycled carbonates 

(Li et al., 2016 and references thereafter). However, it remains unclear whether Mg isotopes can 

trace all recycled carbonate in the subduction zones. In this study, we petrologically and 

geochemically studied carbonated eclogite and marble from the S.W. Tianshan UHP 

metamorphic zone that was formed by the Late Palaeozoic oceanic subduction. Carbonate from 

carbonated eclogites predominantly consists of Fe-rich {Fe
#
 = Fe/(Fe + Mg)*100 = 19 ~ 43} 

dolomite with minor Fe-rich (Fe
#
 = 24 ~ 43) magnesite inclusions, whereas the carbonate from 

marble is major calcite and minor Fe-poor (Fe
#
 = 0 ~ 7) dolomite. The bulk Mg isotopic 

composition (-0.19 ≤ δ
26

Mg ≤ 0.24‰) of carbonated eclogite from the S. W. Tianshan is fairly 

higher than typical mantle-source rock (-0.25 ± 0.07‰, 2SD). Meanwhile, carbonate separated 

from carbonated eclogite shows mantle-like Mg (-0.33 ≤ δ
26

Mg ≤ 0.09‰), C (-6.9 ≤ δ
13

C ≤ -

3.3‰), and O (11.0 ≤ δ
18

O ≤ 12.3‰) isotopic characteristics, indicating most or at least part of 

their carbon stems from Earth’s mantle. Although recycling of the carbonated eclogite in the 

subduction zone could partly affect mantle carbon budgets, it should have no relationship with the 

low δ
26

Mg signature of the mantle. In contrast, bulk marble shows sedimentary carbonate-like Mg 

(-2.72 ≤ δ
26

Mg ≤ - 2.15‰), C (0.1 ≤ δ
13

C ≤ 1.9‰), and O (16.7 ≤ δ
18

O ≤ 22.1‰) isotopic 

characteristics, indicating all of the carbon in marble precipitated from seawater. Recycling of 
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