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Introduction

The Theodul Glacier Unit (TGU) near Zermatt is embedded within the ophiolites of the
Zermatt-Saas Zone (ZSZ) and the two units have been subducted to eclogite facies
during the Alpine orogeny. The high pressure rocks of the TGU have been previously
investigated with garnet and zircon [1, 2]. We use epidote group minerals to further

constrain the metamorphic history.
Analyses were carried out in mafic fels
(Z18TB13A, Z19TB03B), garnet schist
(Z16TB35B) and mafic schist (Z16TB08B, .
, Z17TB10B) samples from =~
TGU, a mica schist sample (2521-54) of

unclear provenance and a calc schist “ ' o/~ e dEEE ‘
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sample ( ) from ZSZ.

Fig.1: landscape view of TGU (brown) and surrounding
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— Use the trace element chemistry of epidote for
tracing the protoliths of the TGU samples and for
reconstructing the different generations of
epidote.

— Use the age of epidote group minerals to constrain

the timing of metamorphic and magmatic events
in the TGU.

Methods

 Light and scanning electron microscopy
* Laser ablation ICP-MS - U-Pb dating allanite &
trace elements allanite and epidote
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Results

Epidote: four textural categories
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Fig 2: epidbe (ep txtures. a) syniematic in i schst '
garnet (grt) in mafic fels Z19TB0O3B, c) pseudomorph after lawsonite in mafic schist
Z17TB10B, d) epidote included in garnet (grt) in mafic schist Z16TBOSB.

Epidote: trace element pattern (A-F)
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Fig. 3: trace element pattern of mafic schist , mica schist Z21-54, mafic fels
Z19TB0O3B and mafic schist Z16TBO8B. The epidote types in brackets show similar pattern
(not on figures). A, B: slightly enriched in LREE rel. to HREE, in B stronger depletion in HREE.
C: LREE enrichment rel. to A and B. D, E: strong positive Eu anomaly. E, F: strong
enrichment in HREE rel. to LREE.

Epidote: Pb-Sr
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Fig. 4: Pb-Sr in epidote in TGU samples. Grey dashed line indicates two distinct groups.

Allanite: two generations
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Fig. 5: a) f,ys (fraction of common <%Pb) and U-Pb age of allanite in TGU samples. The
backscatter images of the texture are representative examples of each generation.
b) trace element pattern of allanite in TGU samples.

Discussion & conclusions

Allanite: two generations

Alpine age with high f,,. [3] anc
depletion of HREE rel. to LREE [4]
— metamorphic allanite

Permian age with low f,, [3] and
strong negative Eu anomaly [4]
—> magmatic allanite

Epidote: trace element pattern
* No overall systematic link of trace elements to textural epidote
categories or to different samples (pattern A and B are main
epidote type in all samples except Z19TB0O3B).
 Distinct REE composition in specific samples:
— related to bulk: LREE enrichment in pattern C
—> or to local mineral reactions: positive Eu anomaly in
pattern D and E (after plagioclase), HREE enrichment in
pattern E and F (influence garnet).
Epidote: Pb-Sr
 Division in two groups with different sources. Mica schist ZS21-54
closer to ZSZ (calc schist ) than to TGU samples.
—> mica schist 2521-54 not TGU?

References

[1] Bovay, T., Lanari, P., Rubatto, D., Smit, M.A., & Piccoli, F. (2021). Pressure—temperature—time evolution of subducted crust revealed by complex garnet zoning (Theodul Glacier Unit, Switzerland) Journal of Metamorphic Geology, 40(2), Art.2.

https://doi.org/10.1111/jmg.12623.

[2] Weber, S., & Bucher, K. (2015). An eclogite-bearing continental tectonic slice in the Zermatt—Saas high-pressure ophiolites at Trockener Steg (Zermatt, Swiss Western Alps). Lithos, 232, 336—359. https://doi.org/10.1016/j.lithos.2015.07.010.
[3] Gregory, C. J., Rubatto, D., Hermann, J., Berger, A., & Engi, M. (2012). Allanite behaviour during incipient melting in the southern Central Alps. Geochimica et Cosmochimica Acta, 84, 433—-458. https://doi.org/10.1016/j.gca.2012.01.020.
[4] Gieré, R., & Sorensen, S. (2004). Allanite and Other REE-Rich Epidote-Group Minerals. Reviews in Mineralogy and Geochemistry, 56(1), 431-493. https://doi.org/10.1515/9781501509599-013.

March 2023. Institut flir Geologie, Baltzerstrasse 1+3, CH-3012 Bern. julia.semmler@students.unibe.ch



	Slide 1: Chemical composition and geochronology of epidote group minerals in high pressure rocks

