Accepted Manuscript

TECTONOPHYSICS

Off-axis volcano-tectonic activity during continental rifting:
Insights from the transversal Goba-Bonga lineament, Main
Ethiopian Rift (East Africa)

Giacomo Corti, Federico Sani, Samuele Agostini, Melody
Philippon, Dimitrios Sokoutis, Ernst Willingshofer

PII: S0040-1951(18)30077-5

DOLI: doi:10.1016/j.tecto.2018.02.011
Reference: TECTO 127783

To appear in: Tectonophysics

Received date: 23 August 2017

Revised date: 12 February 2018

Accepted date: 13 February 2018

Please cite this article as: Giacomo Corti, Federico Sani, Samuele Agostini, Melody
Philippon, Dimitrios Sokoutis, Ernst Willingshofer , Off-axis volcano-tectonic activity
during continental rifting: Insights from the transversal Goba-Bonga lineament, Main
Ethiopian Rift (East Africa). The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Tecto(2017), doi:10.1016/
J-.tecto.2018.02.011

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.tecto.2018.02.011
https://doi.org/10.1016/j.tecto.2018.02.011
https://doi.org/10.1016/j.tecto.2018.02.011

Off-axis volcano-tectonic activity during continental rifting: insights
from the transversal Goba-Bonga lineament, Main Ethiopian Rift
(East Africa)

Giacomo Corti® 27, Federico Sani®, Samuele Agostini*, Melody Philippon®®, Dimitrios
Sokoutis®’, Ernst Willingshofer®

lConsiglio Nazionale delle Ricerche, Istituto di Geoscienze e Georisorse, UOS Firenze, via G. La Pira 4,
50121 Firenze, ltaly

2Ist|tuto Nazionale di Geofisica e Vulcanologia, Sezione di Pisa, Via della Faggiola, 32, 50126 Pisa, Italy
Dlpammento di Scienze della Terra, Universita degli Studi di Firenze, via G. La Pira 4, 56124 Firenze, ltaly
ConS|gI|o Nazionale delle Ricerche, Istituto di Geoscienze e Georisorse, Via G. Moruzzi 1, 56124 Pisa, Italy
®Utrecht University, Faculty of Earth Sciences, Department of Tectonics, Budapestlaan 6, 3584 CD Utrecht
gThe Netherlands)

Gesociences Montpellier, UMR CNRS 5243, Uniwersité des Antilles, 97170, Pointe-a-Pitre, French West
Indies

7University of Oslo, Department of Geosciences, PO Box 1047 Blindern, N-0316 Oslo (Norway)

*giacomo.corti@igg.cnr.it

Abstract

The Main Ethiopian Rift, East Africa, is characterised by the presence of major, enigmatic
structures which strike approximately orthogonal to the trend of the rift valley. These
structures are marked by important deformation and magmatic activity in an off-axis
position in the plateaus surrounding the rift. In this study, we present new structural data
based on a remote and field analysis, complemented with analogue modelling
experiments, and new geochemical analysis of volcanic rocks sampled in different portions
of one of these transversal structures: the Goba-Bonga volcano-tectonic lineament
(GBVL). This integrated analysis shows that the GBVL is associated with roughly E-W-
trending prominent volcano-tectonic activity affecting the western plateau. Within the rift
floor, the approximately E-W alignment of Awasa and Corbetti calderas likely represent
expressions of the GBVL. Conversely, no tectonic or volcanic features of similar (E-W)
orientation have been recognized on the eastern plateau. Analogue modelling suggests
that the volcano-tectonic features of the GBVL have probably been controlled by the
presence of a roughly E-W striking pre-existing discontinuity beneath the western plateau,
which did not extend beneath the eastern plateau. Geochemical analysis supports this
interpretation and indicate that, although magmas have the same sub-lithospheric mantle
source, limited differences in magma evolution displayed by products found along the
GBVL may be ascribed to the different tectonic framework to the west, to the east, and in

the axial zone of the rift. These results support the importance of the heterogeneous
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