MINERAL REACTIONS AND STRAIN LOCALIZATION IN A SHEARED MAFIC GRANULITE INFILTRATED BY MELT
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RESEARCH HIGHLIGHTS 8. DYKE’S COMPOSITION AND MINERAL CHEMISTRY

2. SAMPLE MICROSTRUCTURAL OVERVIEW
DYKE’S COMPOSITION COMPARED TO

This study investigates the deformation mechanisms in a continental lower-crust shear zone E MINERAL CHEMISTRY OF PYROXENES AND FELDSPARS
. . . . . . . g . LEUCOSOME’S AND OTHER COEVAL DYKES
through detailed microstructural and EBSD analysis of a mafic dyke experiencing melt infiltration Fig. 2a - Optical micrograph of plagioclase porphyroclast Fig. 2c - SEM backscatter image of the mylonitic mafic dyke, Fig. 2e - Fine grained poly-phase matrix of opx

during shearing (Panel 1). displaying intracrystalline bands of recrystallized plagioclase,  with porphyroclasts of clinopyroxene, orthopyroxene and + cpx + ilm + gtz + pl + kfs that wraps around the The dyke’s composition is intermediate Pyroxene . vrocl N=13
oriented anthitetically to the sinistral sense of shear. plagioclase in a fine polyphase matrix. Pyroxenes show porphyroclasts, making ca 57% of the whole rock. between other dykes of the same generation wo ; ﬁﬂte%‘iﬁﬁggnoertf@;,pyrﬁfecnis(tﬁ211_) )
Opx porphyroclasts show evidence of crystal plasticity while cpx and plagioclase porphyroclasts show evidence of micro-boudinage. Average grain size 5-7 um. (from Reginiussen et al. 1995) and the ’ e clinopyroxene porphyroclasts (N=6)
evidence of micro-cracking and micro-boudinage; both generally lack recovery features (subgrains) which is Fig. 2b - Optical micrograph of clinopyroxene crosscut by leucosomes of Menegon et al. (2011) o fine-grained clinopyroxene (N=13)
remarkable at =800°C (Panel 3-4-5-6). intracrystalline bands of fine-grained plagioclase. Fig. 2d - SEM backscatter image of elongated orthopyroxene indicating a degree of melt-rock interaction. |
-_..-_ porphyroclasts with aspect ratios up to 12. | | T ;
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The poly-phase matrix (grain size below 10um) deforms by grainsize-sensitive creep (GSSC) (Panel 7). 2 1@ «ls | f
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How did the matrix form? Evidence of melt-rock interaction during shearing suggests matrix nucleation from o N 581 Z . . Feldspar
melt-assisted metamorphic reactions (Panel 9.) A P o - z - . . o Kefeldspar (N=5)
2 - N m plagioclase porphyroclasts (N=6)
Melt assisted nucleation of fine grained matrix, deforming by GSSC, is responsible for major rheological By ) . m Pl A S I A SRS o fine-grained plagioclase (N=8)
weakening. Strain partitioning in the matrix imposes high strain rates, which results in local microcracking oz p o MgO s AN A . N é\
: . )X o
and microboudinage of the porphyroclasts. N S Cpox P
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1. GEOLOGICAL SETTING 3. DEFORMATION MICROSTRUCTURES AND CRYSTALLOGRAPHIC PREFERRED ORIENTATIONS (CPO) uh R T Porphyroclasts are homogeneous in composition.
o ~ 1 Clinopyroxene: Diopside
4. ORTHOPYROXENE PORPHYROCLASTS 7. FINE-GRAINED POLY-PHASE MIXTURE e g e 2 Orthcf X roxene: Fefro-enstatite (En50)
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& 4 ,m%@:?ﬁ? g YT SEILAND IGNEOUS PROVINCE Orthopyroxgne porphyrc.)clasts preferentialy | <3 GRAIN SIZE DISTRIBUTION o 034b.2 without felsic  023b.1 with felsic veinlet g :
F RS L Y (N NORWAY) <100>  <010>  <001> {101} {110} {011} deform by dislocation glide on the {100}{001] slip Opps¢ w4 = Average e Menegon et al. 2011 Leucosome-rich domain . | _ _ | _
. &@mﬁfﬁ?\ﬁ \Jﬁq E - b §8 system (Fig 4c). Otz :C: 0 E g;))(( Z'ﬁ um . Menegon et al. 2011 Leucosome-poor domain Pyrf)x?ne in the fine-grained aggregate displays mlnor chemical
{?ﬂeng/ L2 Magmatic province in N Norway with @ﬂ\.' S . —n o :2 +«x Reginiussen et al. 1995 Pre-kinematic dykes variations from the p(.)rp.hyroclast.s, whereas plagioclase shows
o steyoy_s sabbros (Fig. 1a, grey) emplaced in lower 2 < There is no evidence for dynamic recrystallization o 2 BQTz  45um Reginiussen et al. 1995 Syn-kinematic dykes relevant chemical variations ranging from An60 to An30.
B éﬁiyjn -S 1™ crust metasediments (Fig. 1a, orange). o o3 as the porphyroclasts lack subgrains S H||I||IH I |]] L 1,
Z\Q%l = Al 1 o000 A U%) N (Fig. 4a boundaries in white) and the 50um =~ & s 67 8 s a0 m a1 a4 s 16 1 a e w0
0 : : : Cc’ fine grained aggregate rimming the porphyroclasts | | Grain diameter (um)
WA N\ 2k The studied sample is a former mafic dyke s o do . |
T ! A — N in the series of metape“tes (Fig. 1b) o m MISORIENTATION PROFILES of FIG. 43 IS hlghly misoriented and Iacklng a CPO (Flg. 4b - _ ) . 9. M ELT'ROCK INTE RACTION FORM I NG FI N E'G RAI N ED AGG REGATE
Gabb | ‘ od > misorientations 40-60deg from red dot and Fig. 4c) All phases of the polyphase mixture display a weak CPO (Fig. 7a)
El N Vetasediments abbro emplacement was accompanie =2 ? 7] Opx: maxima of {100} planes parallel to foliation and [001] directions parallel
T Storvik metagabbro by shearing and partial melting of host A° % 0 0 : : : to stretching lineation, suggesting the {100}[001] slip system.
Suborg metagabbro metasediments and mafic dykes. Co T Porphyroclasts gradually accumulate lattice distortions PI: maxima of {011}, {111} and {110} planes parallel to foliation MODELLING MELT-ROCK INTERACTION WITH THERMODYNAMIC MODELLING
[ vetagabbro (undif) - a " up to 30deg (Profile A-A) whereas the fine grained ' | modelling the chemical mixture between the mafic dyke and leucosome (using Perple X, Connolly 1990)
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\\ T=760-820°Cand P =0.75-0.95 GPa O e A - A B - B c - C (Fig. 4d) approaches that of the theoretical random curve, whereas for correlated pairs vol% Kf HOW DID THE FINE-GRAINED POLY-PHASE MIXTURE FORM?
k (Menegon et al. 2011) LOCAL MISORIENTATION MAP a modest increase of small misorientations can be observed (Fig. 7b). P 0 0.7 GPa |
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thehm?ﬁc ?gkesbd'ft?]()t u.nder%o ] Clinopyroxene porphyroclasts do not show an obvious CPO (Fig. 6a). OF FINE-GRAINED AGGREGATE DISTRIBUTION 15 of melt-assisted metamorphic reactions for melt contents
partial metting but there 15 evidence o ‘5 o icori ' ' As for orthopyroxene, the fine grained aggregate rimming the between 7-15 wt% (Field 5- in vellow).
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