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Xenotime type

Tectonostratigraphy[3]
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[1] simplified after Schuster & Stüwe (2022)
[2] relative to Eo-Alpine suture zone, Stüwe & Schuster (2010)
[3] simplified after mapsheets GK 127 Schladming and GK 102 Aflenz Kurort (GeoSphere Austria)

Sample UTM coordinates:
394768, 5254326

Sample UTM coordinates:
512984, 5265465 

(c) Xtm - Cld inclusion

(b) Xtm - Cld inclusion

(a) bright Xtm - matrix

(d) Xtm - Hem-layer
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Metamorphic assemblage: Cld + Ms + Hem + Rt + Qz ± Chl

Microstructural evolution
• S0/S1: Inherited sedimentary layering 

and lamination / 1st metamorphic pla-
nar fabric

• S2: Formation of stylolitic cleavage 
(hematite-rich layers) subparallel to 
S0/S1

• Folding and developement of pressure 
solution cleavage parallel to fold axial 
surface (S3) + synkinematic growth of 
chloritoid (Cld) porphyroblasts

• Sedimentation of detrital xenotime

Bright xenotime rims 
and grains are enriched 
in MREE.

• Formation of stylolithic cleavage
• Partial alteration of detrital xenotime grains

• Minor growth / recrystallization of MREE-rich xenotime

• Formation of 1st secondary fabric
• Growth of fine-grained xenotime aggregates / outgrowths on zircon

• Folding, formation of pressure- 
solution cleavage

• Growth of chloritoid 
• Growth of MREE-rich xenotime

• Folding, formation of cleavage 
domains and microlithons

• Growth of MREE-rich xenotime

• Growth of chloritoid

• (a) Bright, Gd-rich xenotime
• (b,c,d) Zoned xenotime: 

> dark core 
> patchy, porous mantle 
> bright, Gd-rich rim

• (a) Porous Xtm with patchy zoning
• (b) Xtm outgrowths on zircon
• (c) Fine-grained Xtm aggregates
• (d) Bright, Gd-rich xenotime
• (e) Zoned Xtm: dark, heterogenous 

core + bright, Gd-rich rim

Age interpretation
• Single spot analyses of xenotime cores range between 

627 and 284 Ma are interpreted as detrital grains, poten-
tially partially alterated.

• Xenotime outgrowths and aggregates range between 333 
and 153 Ma    incomplete reset of U-Pb system.  

• The MREE-rich xenotime population formed at 92 Ma.

Age interpretation
• Most single spot analyses (632-240 Ma) corespond to in-

herited grains (xenotime core) that may be partially reset 
due to alteration (porous mantle).  

• MREE-rich xenotime formed mainly at 134 Ma.  
• Few younger analyses suggest minor recrystallization or 

growth of MREE-rich xenotime at c. 92 Ma.

Microstructural interpretation 
• MREE-rich xenotime occurs in S2 microlithon domains but are 

absent in S2 cleavage domains. 
• MREE-rich xenotime formed during S2 related deformation.

Microstructural interpretation
• MREE-rich xenotime is present on 

grains included in chloritoid but gener-
ally dominant in matrix grains. 

• This suggests coeval growth of MREE-
rich xenotime and chloritoid.
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Microstructural evolution
• Inherited sedimentary features: clasts, 

layers enriched in Fe-Ti oxides (S0)
• Formation of 1st metamorphic fabric (S1)  

subparallel to S0
• Growth of chloritoid (Cld) porphyroblasts
• Folding of S1, developement of pervasive 

pressure solution cleavage (S2)
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Research objectives
•  What are P-T conditions and age of metamorphism during the Eo-Alpine orogeny?
•  How is xenotime behaving during metamorphism?
•  Can we determine the age of metamorphism by in-situ LA-ICP-MS dating of xenotime?

We studied low-grade metamorphic metasediments sampled at the base of the 
Dachstein and Hochschwab massifs in the Northern Calcareous Alps (Austroalpine 
Unit, Eastern Alps, Austria). Both investigated samples contain chloritoid porphyrob-
lasts and chemically zoned accessory xenotime. 

• The formation of MREE-rich xenotime at the expense of detrital xenotime is linked to deforma-
tion facilitated by dissolution-precipitation at lower greenschist facies conditions. 

• In the Hochschwab sample, xenotime grew at the metamorphic peak conditions at 132 Ma. In 
the Dachstein sample, xenotime growth is linked to post ductile deformation at 92 Ma.

 
• 134 Ma corresponds to the onset of thrusting of the Juvavic Nappe system. Deformation at 92 

Ma is related to extension and exhumation of high-grade metamorphic basement units.

• Both samples contain the metamorphic mineral assemblage chloritoid + muscovite + hematite + 
rutile + quartz ± pyrophyllite ± chlorite.

• White mica petrography and composition indicates limited equilibration during metamorphism.
• The assemblage of chloritoid + pyrophyllite (Dachstein sample) and RSCM data from the Hoch-

schwab area suggest metamorphic temperatures of ~350°C.

Mineral abbreviations: Cld - chloritoid, Chl - chlorite, Flo - florencite Hem - hematite, Ms - muscovite, Prl - pyrophyllite, Rt - rutile, Qz - quartz, Xtm - Xenotime, Zrn - zircon  

Main mineral chemistry and metamorphic conditions

Xenotime chemistry

Dachstein sample

Introduction & Geological setting

Model for xenotime formation & CONCLUSIONS

Mineralogical characterization and microstructures

Xenotime morphology, composition and laser ablation ICP-MS U-Pb geochronology
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