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Aims of monazite-(Ce) dating

A. Constraining deformation stages along the retrograde path of the exhuming parts
of the Alps by new and precise Th-U-Pb crystallization ages

B. Comparing with existing chronological data to further constrain cooling history and
deformation stages in the Alps

Aims of the study




Monazite-(Ce) dating
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*  Reliably dated with the Th/Pb system

. Negligible diffusion of Pb and Th

. No Pb incorporation during crystallization

*  Th-Pb chronometer can be disturbed or
reset only by dissolution/precipitation
process

. Potential to record several tectonic events

Monazite-(Ce) Th-Pb dating
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Experimental alteration

*  Reliably dated with the Th/Pb system

*  Negligible diffusion of Pb and Th

*  No Pbincorporation during crystallization

. Th-Pb chronometer can be disturbed or
reset only by dissolution/precipitation

process

» ’.
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. Potential to record several tectonic events

(Grand’Homme et al., 2016)

Monazite-(Ce) Th-Pb dating




Alpine fissure formation
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Alpine fissure formation
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Study area — The western Alps
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Study area — The western Alps




W Saas Fee B Sambuco locality
[ Montvalezan M North of Saint-Dalmas J}
5 Valle di Vit deTende
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a Stereographic projection of planes and their poles of subvertical Alpine fissure in
the western Alps. Localities are indicated in Fig. 1. Fissures in high pressure
regions and in the Argentera Massif are presented in b-f and g-h, respectively.

b NNE (NO020) striking vertical fissure in amphibolite facies metabasalt of the
Zermatt-Saas high-pressure zone. At the locality of Mittaghorn, Saas Fee,
Switzerland, the vertical fissure shown contains crystals of albite (pericline), quartz
and chlorite (the wall of the fissure is indicated by the blue arrow).

Example of fissures in the western Alps

¢ Subvertical, SSE (N145) striking fissure in Permo-Carboniferous metaconglomerates at
Montvalezan, Savoie, France (yellow-dashed lines), associated with strike-slip faulting (note horizontal
lineation). The fissure is located in greenschist-facies overprinted blueschist facies rocks.

d N (NOO0O) striking, subvertical fissures (green-dashed lines) in greenschist facies overprinted

eclogite facies metasedimentary rocks at Margone, Val di Viu, Piedmont, Italy. Sample VIU1 is from
this area.

e Meta-granitoid rocks at Montoso, Piedmont, exploited as "Pietra di Luserna". The steeply oriented,
NE (NO50) striking fissures (indicated by red-dashed lines) cutting the horizontal foliation caused

bleaching (dissolution of biotite) in the adjacent host rock. Fissure monazite has been reported from
these quarries (Finello et al. 2007).

f Permian metarhyolites and metasedimentary rocks forming the mountains of Costa Balzi Rossi,
Magliolo, Liguria, Italy. The dated monazite sample BALZI1 is from fissures located in metarhyolites.

g Vertical N-S (N005) striking fissures (indicated by orange-dashed lines) at the locality Sambuco,
Valle di Stura, Argentera Massif. Although monazite has not been reported from this locality,
monazites from Vinadio (VINA1) and Moriglione (MORI1) in Valle Stura are from fissures of similar
orientation.

h NNE (N020) striking fissure in metamorphic Permian siltstones of the Argentera Massif, France, ca.
1.5 km north of Saint-Dalmas de Tende, showing milky quartz crystals on fissure wall (violet arrow)
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Discussion — Fissure monazite ages

Summary of fissure monazite ages from this study compared to published crystallization and cooling ages.
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Results and Discussion — Fissure monazite chemistry

Trace element analyses of fissure monazite show a
negative Eu anomaly, most likely resulting from co-
crystallisation of albite. The difference in negative
Eu/Eu* is interpreted to be inherited from the host
rock and is distinct in VIU1 (Piémontais Zone)
compared to the other grains.
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Conclusions




Fissure monazite ages obtained in this study corroborate previous ages, recording crystallization at ~36 Ma,
~32 - 30 Ma and, ~25 - 23 Ma in the high-pressure regions, interpreted to be respectively related to top-NNW,
top-WNW and top-SW thrusting and associated strike-slip faulting.

During this latter transpressive phase, younger fissure monazite crystallization is recorded between ~20.6 — 14
Ma in the Argentera Massif, in association with dextral strike-slip faulting related to anticlockwise rotation
of the Corsica-Sardinia Block.

Later, orogen-parallel deformation is characterised by the progressive (re)-activation of dextral-strike slip
movements along and through the internal part of the western ECM, and corresponding fissure monazites
display younger ages in the Belledonne and Mont-Blanc Massifs.

Trace element concentrations in the investigated fissure monazites suggest a similar source of Sr and Ca for
the grains from the Argentera Massif, the REE concentrations generally indicate higher amounts of monazite
or allanite dissolution from the host-rock with respect to xenotime and the extremely high Th/U contents
corroborate previous observations that such monazite domains formed under strongly oxidizing conditions.

Conclusions




Thank you for your attention!
Any comment is welcomed.



