
Accepted Manuscript

Strain partitioning into dry and wet zones and the formation of Ca-rich myrmekite in
syntectonic syenites: A case for melt-assisted dissolution-replacement creep under
granulite facies conditions

G.B. DeToni, M.F. Bitencourt, L.V.S. Nardi

PII: S0191-8141(16)30104-3

DOI: 10.1016/j.jsg.2016.08.002

Reference: SG 3370

To appear in: Journal of Structural Geology

Received Date: 11 January 2016

Revised Date: 26 July 2016

Accepted Date: 7 August 2016

Please cite this article as: DeToni, G.B., Bitencourt, M.F., Nardi, L.V.S., Strain partitioning into dry and
wet zones and the formation of Ca-rich myrmekite in syntectonic syenites: A case for melt-assisted
dissolution-replacement creep under granulite facies conditions, Journal of Structural Geology (2016),
doi: 10.1016/j.jsg.2016.08.002.

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.jsg.2016.08.002


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
Strain partitioning into dry and wet zones and the formation of Ca-rich myrmekite in 1 

syntectonic syenites: a case for melt-assisted dissolution-replacement creep under granulite 2 

facies conditions 3 

De Toni, G.B.¹*, Bitencourt, M.F.¹,² and Nardi, L.V.S. ¹,² 4 

¹ Programa de Pós-graduação em Geociências, Instituto de Geociências, Universidade Federal 5 

do Rio Grande do Sul, Av. Bento Gonçalves, 9500, Porto Alegre, 91500-000, RS, Brazil 6 

² Departamento de Geologia, Instituto de Geociências, Universidade Federal do Rio Grande do 7 

Sul, Av. Bento Gonçalves, 9500, Porto Alegre, 91500-000, RS, Brazil 8 

* Corresponding author. E-mail: gdetoni@ufrgs.br; Phone: +555191177911; +555133086371 9 

Abstract 10 

The formation of Ca-rich myrmekites is described in syntectonic syenites crystallized 11 

and progressively deformed under granulite facies conditions. The syenites are found 12 

in high- and low-strain zones where microstructure and mineral composition are 13 

compared. Heterogeneously distributed water-rich, late-magmatic liquids were 14 

responsible for strain partitioning into dry and wet high-strain zones at outcrop scale, 15 

where contrasting deformation mechanisms are reported. In dry high-strain zones K-16 

feldspar and clinopyroxene are recrystallized under high-T conditions. In wet high-17 

strain zones, the de-stabilization of clinopyroxene and pervasive replacement of 18 

relatively undeformed K-feldspar porphyroclasts by myrmekite and subordinate 19 

micrographic intergrowths indicate dissolution-replacement creep as the main 20 

deformation mechanism. The reworking of these intergrowths is observed and is 21 

considered to contribute significantly to the development of the mylonitic foliation and 22 

banding. A model is proposed for strain partitioning relating a positive feedback 23 

between myrmekite-forming reaction, continuous inflow of late-magmatic liquids and 24 

dissolution-replacement creep in the wet zone at the expenses of original mineralogy 25 

preserved in the dry zones. Melt-assisted dissolution-replacement creep in syntectonic 26 

environments under granulite-facies conditions may extend the field of operation of 27 

dissolution-replacement creep, changing significantly the rheology of the lower 28 

continental crust. 29 

Keywords: syntectonic magmatism; syntectonic syenites; myrmekite; dissolution-replacement 30 

creep; strain partitioning; granulite facies conditions 31 

1. Introduction 32 

Myrmekite is one of the most commonly described and discussed microscopic feature in 33 

geology. This is ipartly due to its common ocurrence in a diversity of rocks and environments, 34 

and also because of the controversy generated since the early debate between the two 35 

proposed models for its genesis by replacement (Becke, 1908) and exsolution (Schwantke, 36 

1909). With the advances in both science and technology, mainly with the advent of the 37 

scanning-electron microscope and microprobe, detailed observations of composition and 38 
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