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Interpretation of mantle MT:

- Motivation
- MATE software
https://github.com/sinanozaydin/MATE

- Application to southern Africa

MATL

Mantle Analysis Tools for Electromagnetics


https://github.com/sinanozaydin/MATE

Motivation

* MT provides unique views on the
upper mantle

* Using MT data for tectonic, dynamic
or mineral exploration interpretation
requires quantitative interpretations
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Motivation: The steps to quantitative interpretation

Theoretical idea
What controls the
physical property?

Calibration
Against the
real Earth

Experiments
Measuring
the
relationship

M Extrapolation
¥ Experimental
conditions to
Earth
conditions




Motivation: The steps to quantitative interpretation

S. Karato

Published: 20 September 1990

Therole of hydrogen in the electrical conductivity
of the upper mantle

Nature 347, 272-273(1990) | Cite this article

365 Accesses \ 442 Citations |0 Altmetric | Metrics

Proton

Olivine conductivity =

Polaron lonic

conductivity + conductivity + conductivity

(hydrogen)

(electrons) (Fe, Mg)

Published: 26 October 2006

Hydrous olivine unable to account for conductivity

anomaly at the top of the asthenosphere

Takashi Yoshino &, Takuya Matsuzaki, Shigeru Yamashita & Tomoo Katsura

Nature 443, 973-976(2006) | Cite this article
340 Accesses \ 205 Citations |D Altmetric \ Metrics

Earth and Planetary Science Letters
Volume 408, 15 December 2014, Pages 79-86

High and highly anisotropic electrical
conductivity of the asthenosphere due to
hydrogen diffusion in olivine

Lidong Dai * ®, Shun-ichiro Karato * & &

Published: 26 October 2006

The effect of water on the electrical conductivity of
olivine

Duojun Wang, Mainak Mookherjee, Yousheng Xu & Shun-ichiro Karato

Nature 443,977-980(2006) | Cite this article

677 Accesses \ 259 Citations |0 Altmetric \ Metrics

Physics of the Earth and Planetary Interiors
Volume 181, Issues 3—4, August 2010, Pages 103-111

Electrical conductivity anisotropy of dry and
hydrous olivine at 8 GPa

Brent T. Poe * 2 &, Claudia Romano ! &, Fabrizio Nestola % &, Joseph R. Smyth =3 &




Motivation: The steps to quantitative interpretation
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Motivation: The steps to quantitative interpretation

Calibration:
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Motivation: The steps to quantitative interpretation
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Key factors in quantitative mantle MT interpretation:

Conductivities of individual mantle minerals B i
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Key factors in quantitative mantle MT interpretation:

Conductivities of individual mantle minerals
Hydrogen partitioning between mantle minerals
Maximum hydrogen solubility in mantle minerals
Geometries of mantle rocks

The possibility of other, previously unconsidered,
conductive phases

. Olivine
D Orthopyroxene
. Clinopyroxene

. Garnet

Woater preferentially partitions into
less connected phases

Water content

H High
Low




Key factors in quantitative mantle MT interpretation:

Conductivities of individual mantle minerals
Hydrogen partitioning between mantle minerals
Maximum hydrogen solubility in mantle minerals
Geometries of mantle rocks

The possibility of other, previously unconsidered,
conductive phases
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Key factors in quantitative mantle MT interpretation:

e Conductivities of individual mantle minerals

* Hydrogen partitioning between mantle minerals

* Maximum hydrogen solubility in mantle minerals

e Geometries of mantle rocks
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Key factors in quantitative mantle MT interpretation:

Conductivities of individual mantle minerals

Hydrogen partitioning between mantle minerals
Maximum hydrogen solubility in mantle minerals

Geometries of mantle rocks

MATE

Mantle Analysis Tools for Electromagnetics

https://github.com/sinanozaydin/MATE


https://github.com/sinanozaydin/MATE

Summary / case study slides:



Case Study - Southwestern Kaapvaal Craton
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Information from xenoliths and xenocrysts
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MT Inversion and Bounds
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(a) 37 mW/m? Garnet-Xenocryst Geotherm (b) 40.2 mW/m? Xenolith Geotherm
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(a) 37 mW/m? Garnet-Xenocryst Geotherm (b) 40.2 mW/m? Xenolith Geotherm
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Conceptual Sketch

MT Stations
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Thank you for listening.

MATE link to repository:
https:/Igithub.com/sinanozaydin/MATE
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