Accepted Manuscript

Basin inversion and magma migration and emplacement: Insights from basins of
northern Chile

Fernando Martinez, Domenico Montanari, Chiara Del Ventisette, Marco Bonini,
Giacomo Corti

Pl S0191-8141(17)30293-6
DOI: 10.1016/j.jsg.2017.12.008
Reference: SG 3575

To appearin:  Journal of Structural Geology

Received Date: 13 October 2017
Revised Date: 7 December 2017
Accepted Date: 13 December 2017

RUCTURAL

EOLOGY

Please cite this article as: Martinez, F., Montanari, D., Del Ventisette, C., Bonini, M., Corti, G., Basin
inversion and magma migration and emplacement: Insights from basins of northern Chile, Journal of

Structural Geology (2018), doi: 10.1016/j.jsg.2017.12.008.

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.


https://doi.org/10.1016/j.jsg.2017.12.008

O 00N O W!;

10
11

12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34

35

36

Basin inversion and magma migration and emplacement: I nsights from basins of

northern Chile

Fernando MartindzDomenico Montanathi Chiara Del VentisetteMarco Bonin‘?,
Giacomo Corfl

& Facultad de Ingenieria y Geologia, Departament@etdogia, Universidad Catdlica del
Norte, Angamos 0610, Antofagasta, Chile

b Consiglio Nazionale delle Ricerche (CNR), Institdi Geoscienze e Georisorse, Via G.
La Pira 4, Florence 50121, Italy

“Earth Sciences Department, University of FloreMia,G. La Pira 4, Florence 50121,
Italy

Abstract

One of the major problems found during the stradtunodelling of inverted basins

influenced by magmatism is the understanding of e theometric and kinematic

relationships between inverted structures and siteu bodies. The Central Andes of
northern Chile is a natural laboratory to analyzie situation, since its Cenozoic tectonic
evolution was marked by the tectonic inversion adddizoic extensional-related back arc
basins, which occurred simultaneously with the @em@hent of km-scale intrusions. In

order to provide some insights on the interplaywleen basin inversion and magma
emplacement, we have completed a comparative anddgsed of field data from four

inverted Mesozoic basins of northern Chile and reseof previous and new analogue
models reproducing the tectonic inversion of halfbgns and simultaneous magma
emplacement. The results of the experiments shanvgtong correlation with the natural

cases analyzed. Magma migration and emplacemeimigdoiasin inversion was controlled

by the initial distribution of normal faults. Theagma migration occurred in the same
direction of the tectonic transport preferentiadlpng the inverted normal faults. High

magma injection rate during basin inversion canseaa major reactivation of the normal
faults, favoring a comparatively increase in bullorgening. The most favorable condition
for which the magma reaches the surface duringnbasersion is under simultaneous high
magma injection and shortening rates. The lattewahe magma to be emplaced along the
core of inversion related anticlines such as iiegnized in northern Chile.

1. Introduction

Basin inversion involves the reactivation of presérg extensional faults during

shortening (Butler, 1989; Cooper and Williams, 198%is process is controlled by several
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