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Tracking the P-T path of Precambrian eclogite
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Ti-in-quartz and Zr-in-rutile thermobarometry.
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. . We present the first quantitative P-T We confirm the steep prograde We demonstrate the significance of a major dehydration

H Ig h I [ g hts path for eclogite from the Sveconorwe- P-T path, reaching ~900°C reaction, which led to recrystallization of large matrix
of t h e DO St ar gian orogen, interpeted from pseudo- using Ti-in-quartz and rutile and quartz. This reaction is crucial to understand the
p section modelling (THERMOCALC). Zr-in-rutile thermobarometry. rock’s crystallization and interpret thermometry results.

- Sveconorwegian orogen

The Sveconorwegian
orogen is a 500 km wide
belt in SW Scandinavia
which underwent accre-
tion to collisional orog-
eny 1.14-092 Ga (e.q.
Bingen et al., 2008). Today
the orogen is eroded and
exposes deep sections of
the mountain chain.
Eclogite is present in the
easternmost part of the
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\__ - -. - tonic burial at eclogite-facies conditions
; _--Q beneath the western Sveconorwegian ter-
et ranes, followed by eastward, foreland-
L S . . : Idefjorden SN . directed, tectonic exhumation at granulite
The sample is a Fe-Ti rich eclogite vari- Three garnet grains (A, C, E) were se- st L B i ics conditions (Mdller. 1993 1999;
ety. Garnet is 3-5 mm large, consti- lected for Ti-in-quartz and Zr-in-rutile bearing

" ‘Segment . Moller et al., 2015; Tual et al., 2015; Tual,
ol .- «__ 2016). The nappe is made up of rocks simi-
: - : .- larto the ones enclosing it and do not rep-
) Lo o720 0 resent a detached piece of an oceanic slab

tutes 70% of the sample and has adis- analysis. Rutile coexists with ilmenite
tinct core-and-rim structure. Inclu- in garnet core, whereas it is partly re-
sions are mostly made up of rutile, placed by ilmenite in the matrix (ilm*).
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inclusion-poor zone in the innerrimof  Zircon is present in all textural set- “Tioness 17, ing are widespread, but particularly perva-

garnet separates the core from the tings: in the garnet cores, garnet rims iug;bérg"‘i"'“ sive in the eclogite nappe (e.g. Méller et al.,
outer rim; in the outer rim rutile and and in the matrix. In-situ SIMS analy- -, 2015; Tual et al., 2015). The timing of eclog-
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the stage during which the main dehydration reaction (cf. left), after _ "‘Q(y ) " ot - P_T path from
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Major dehydration Tr CJ
Ongoing projects In situ SIMS U-Pb dating, REE analysis, Summary
Raman barometry using quartz inclusions in garnet. and thermometry on zircon Although rutile is cnmmunly very I’f)bUSt to T'ECDfd peak metamnrghism at high-t.emperature, we
The main peaks in the Raman spectra of a-quartz vary with temperature  This ongoing project s a SIMS study of zircon in eclogite demonstrate the?t a major dehydratmn I'E?C’[IDH}Ed to recrystallization of most rutile grains befgre
and pressure, a relationship that has been reproduced in experiments  and includes (1) U-Pb dating of zoned zircon, (2) REE the metamorphic peak. Alternatively, rutile grains grew too fast due to the dehydration reaction
(Schmidt & Ziemann, 2000). Because garnet can form robust armour ~ analysis of zircon domains and metamorphic minerals, for all grains to reach Zr saturation.
around quartz inclusions, applications of Raman thermobarometry on  and (3) Ti-in-zircon thermometry, performed on the Nevertheless, both Ti-in-quartz, Zr-in-rutile and the P-T pseudosection show the same (steep)

quartz inclusions in garnet have yielded successful results (e.g., Enami ~ same mount presented here. Separated zircon grains
etal, 2007; Ashley et al, 2014). Preliminary application of this technique =~ were mounted on a second mount; some grains are from
was undertaken on guartz inclusions in garnet using different sample the whole rock and others were carefully handpicked
types: a hand polished slab, a thin section, and an epoxy mount (the from pure separated and hand-crushed garnet fractions.

prograde path and firmly constrain the metamorphic evolution of the Sveconorwegian eclogite.

same as used for thermometry analysis). A total of 80 spectra from small  Zircon grains included in garnet will track the prograde References Thomas, & 8 et al, (2010 Flin et e e R |
quartz inclusions (5-20 um) were collected, but only a few spectra show history of the rock (or, alternatively, even older events). BR LB P 00a0] A four-nhvase miode! for the Sveconarwegian orogeny, SW ?rﬁ%si?rgg?d? E;E;ﬂpemwrecrn the solubility of Ti-in-quartz. Cont. Min. Pet,
: i p - - : Scandinavia. Norwegian Journal of Geology 88, 43-72. e :
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sures of 13-15.5 kbar (calibration Guiraud and Powell, 2006) and 16- geochemical evidence) constitute a rare opportunity to ”ﬁﬁj“ﬁf;ﬁ’ﬂ;gﬁfﬂ;ﬂ‘;ﬁﬁﬁg‘fﬁfﬁgég?ﬂi fﬂm“- m’:f:ﬁrfé?ewnuan- Tual, L. et al, (2015). High-Temperature Deformation in the Basal Shear
18.5 kbar (calibration Zhangr 1998). yield a high resolution P-T-t path by application of the late-orogenic tectonic exhumation. Journal of Metamorphic Geology. 17, 127-141, E{}"‘; U'FFf:” ER'LTWEEPH'B‘?S;”E;”'I& Nappe, Sveconorwegian Orogen,
" e Médller, C. et al,, {2015a). Exhumation of an eclogite terrane as a hot migmatitic nappe, bl : L S i : :
most recent and robust “petrochronologic” tools. Sveconorwegian orogen. Hirajama, T, Medaris, G. (Eds.), High- and ultrahigh-pressure Tual, L. (2015). P-T evolution and high-temperature deformation

metamorphism, from microscopic to orogenic scale. Lithas (Special lssue). 226, 147-168. of Precambrian eclogite, Sveconorwegian orogen. Litholund Thesis, 110 p.




