
Accepted Manuscript

A Global Ge Isotope Budget

J. Jotautas Baronas, Douglas E. Hammond, James McManus, C. Geoffrey
Wheat, Christopher Siebert

PII: S0016-7037(17)30012-1
DOI: http://dx.doi.org/10.1016/j.gca.2017.01.008
Reference: GCA 10102

To appear in: Geochimica et Cosmochimica Acta

Please cite this article as: Baronas, J.J., Hammond, D.E., McManus, J., Wheat, C.G., Siebert, C., A Global Ge Isotope
Budget, Geochimica et Cosmochimica Acta (2017), doi: http://dx.doi.org/10.1016/j.gca.2017.01.008

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.

http://dx.doi.org/10.1016/j.gca.2017.01.008
http://dx.doi.org/10.1016/j.gca.2017.01.008


  

A Global Ge Isotope Budget

J. Jotautas Baronas1*, Douglas E. Hammond1, James McManus2,3, C. Geo rey
Wheat4, and Christopher Siebert5

1Department of Earth Sciences, University of Southern California, Los Angeles,
CA 90089, USA

*Corresponding author: jotautas.baronas@gmail.com
2CEOAS, Oregon State University, Corvallis, OR 97331, USA

3Present address: Bigelow Laboratory for Ocean Sciences, East Boothbay, ME
04544, USA

4Institute of Marine Science, University of Alaska Fairbanks, Moss Landing, CA
95039, USA

5GEOMAR, Helmholtz Centre for Ocean Research, 24148 Kiel, Germany

Abstract1

We present measurements of Ge isotope composition and ancillary data for samples of2

river water, low- and high-temperature hydrothermal fluids, and seawater. The dissolved 74Ge3

composition of analyzed rivers ranges from 2.0 to 5.6 % , which is significantly heavier than4

previously determined values for silicate rocks ( 74Ge 0.4 - 0.7 % , Escoube et al., GGR,5

36(2), 2011) from which dissolved Ge is primarily derived. An observed negative correlation6

between riverine Ge Si and 74Ge signatures suggests that the primary 74Ge fractionation7

mechanism during rock weathering is the preferential incorporation of light isotopes into sec-8

ondary weathering products. High temperature ( 150 C) hydrothermal fluids analyzed in this9

study have 74Ge of 0.7 - 1.6 % , most likely fractionated during fluid equilibration with quartz10

in the reaction zone. Low temperature (25 - 63 C) hydrothermal fluids are heavier ( 74Ge be-11

tween 2.9 and 4.1 % ) and most likely fractionated during Ge precipitation with hydrothermal12

clays. Seawater from the open ocean has a 74Ge value of 3.2 0.4 % , and is indistin-13

guishable among the di erent ocean basins at the current level of precision. This value should14
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