
Accepted Manuscript

High Ni and low Mn/Fe in olivine phenocrysts of the Karoo
meimechites do not reflect pyroxenitic mantle sources

Jussi S. Heinonen, Tobias Fusswinkel

PII: S0009-2541(17)30441-2
DOI: doi: 10.1016/j.chemgeo.2017.08.002
Reference: CHEMGE 18430

To appear in: Chemical Geology

Received date: 28 February 2017
Revised date: 29 July 2017
Accepted date: 2 August 2017

Please cite this article as: Jussi S. Heinonen, Tobias Fusswinkel , High Ni and low Mn/Fe
in olivine phenocrysts of the Karoo meimechites do not reflect pyroxenitic mantle sources,
Chemical Geology (2017), doi: 10.1016/j.chemgeo.2017.08.002

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.chemgeo.2017.08.002
http://dx.doi.org/10.1016/j.chemgeo.2017.08.002


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

High Ni and low Mn/Fe in olivine phenocrysts of the Karoo meimechites do not 
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Abstract 

Nickel contents and Mn/Fe in olivine phenocrysts have been suggested to reflect the mineral 

composition of the mantle source of the host magma. This hypothesis is tested here against a well-

characterized suite of meimechitic (or Ti-rich komatiitic) dikes from the Antarctic extension of the 

Jurassic ~180 Ma Karoo large igneous province. The presented trace element data on Fo82–92 

olivines show relatively high Ni (2430–3570 ppm) and low 100*Mn/Fe (1.32–1.5; Mn = 890–1570 

ppm), compatible with pyroxenite-rich sources (Xpx = 37–75%). Many other mantle source 

indicators (parental melt MgO and whole-rock Zn/Fe, MgO/CaO, FC3MS, Zr/Y vs. Nb/Y, and 

radiogenic isotope compositions) suggest dominantly or solely peridotitic mantle sources, however. 

Therefore, the measured high Ni and low Mn/Fe are likely to reflect high temperatures and 

pressures of melting and possibly high water contents in the peridotite source of the studied rocks, 

rather than pyroxenite-rich source regions. We recommend considerable caution when using Ni and 

Mn contents of olivine as source indicators, as they may only serve for qualitative comparison of 

primitive volcanic rocks that originated under fairly similar mantle conditions.   
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1. Introduction 

 

 Mantle pyroxenite may form by reactions between recycled crust (subducted eclogite) and 

mantle peridotite. Whether Mg-rich volcanic rocks, especially in various intraplate settings, 

originate dominantly from pyroxenitic or peridotitic mantle sources has been debated (e.g., Putirka, 

1999; Sobolev et al., 2005, 2007; Niu et al., 2011; Putirka et al., 2011, Yang and Zhou, 2013).  
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