
�������� ��	
�����

The Aluminum-in-Olivine Thermometer for Mantle Peridotites - Experimental
versus Empirical Calibration and Potential Applications

Y. Bussweiler, G.P. Brey, D.G. Pearson, T. Stachel, R.A. Stern, M.F.
Hardman, B.A. Kjarsgaard, S.E. Jackson

PII: S0024-4937(16)30448-0
DOI: doi:10.1016/j.lithos.2016.12.015
Reference: LITHOS 4176

To appear in: LITHOS

Received date: 23 August 2016
Accepted date: 15 December 2016

Please cite this article as: Bussweiler, Y., Brey, G.P., Pearson, D.G., Stachel, T., Stern,
R.A., Hardman, M.F., Kjarsgaard, B.A., Jackson, S.E., The Aluminum-in-Olivine Ther-
mometer for Mantle Peridotites - Experimental versus Empirical Calibration and Poten-
tial Applications, LITHOS (2016), doi:10.1016/j.lithos.2016.12.015

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.

http://dx.doi.org/10.1016/j.lithos.2016.12.015
http://dx.doi.org/10.1016/j.lithos.2016.12.015


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 
 

The Aluminum-in-Olivine Thermometer for Mantle Peridotites - 

Experimental versus Empirical Calibration and Potential Applications 

Y. Bussweiler*
a
, G. P. Brey

b
, D. G. Pearson

a
, T. Stachel

a
, R. A. Stern

a
, M. F. Hardman

a
, B. A. 

Kjarsgaard
c
, S. E. Jackson

c
 

a)
 Department of Earth and Atmospheric Sciences, University of Alberta, 126 ESB, Edmonton, AB T6G 

2E3, Canada 

b)
 Institut für Geowissenschaften, FE Mineralogie, Johann Wolfgang Goethe-Universität Frankfurt, 

Altenhöferallee 1, 60438 Frankfurt, Germany 

c)
 Geological Survey of Canada, 601 Booth Street, Ottawa, ON, Canada K1A 0E8 

*Corresponding author at: Department of Earth and Atmospheric Sciences, University of Alberta, 126 

ESB, Edmonton, AB T6G 2E3, Canada. Tel.: +1 780 492 3265; Fax: +1 780 492 2030. E-mail address: 

bussweil@ualberta.ca (Y. Bussweiler) 

Abstract 

This study provides an experimental calibration of the empirical Al-in-olivine thermometer for mantle 

peridotites proposed by De Hoog et al. (2010). We report Al concentrations measured by secondary ion 

mass spectrometry (SIMS) in olivines produced in the original high-pressure, high-temperature, four-

phase lherzolite experiments by Brey et al. (1990). These reversed experiments were used for the 

calibration of the two-pyroxene thermometer and Al-in-orthopyroxene barometer by Brey and Köhler 

(1990). The experimental conditions of the runs investigated here range from 28 to 60 kbar and 1000 to 

1300 °C. Olivine compositions from this range of experiments have Al concentrations that are consistent, 

within analytical uncertainties, with those predicted by the empirical calibration of the Al-in-olivine 
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