N

N

THE CONTRIBUTION OF DEEPLY SUBDUCTED
CONTINENTAL CRUST TO MANTLE METASOMATISM AND
DEEP CARBON CYCLE

Alessia Borghini, Silvio Ferrero, Gautier Nicoli, Patrick O’Brien, Oscar Laurent,

Laurent Remusat, Giulio Borghini, Sula Milani

» To cite this version:

Alessia Borghini, Silvio Ferrero, Gautier Nicoli, Patrick O’Brien, Oscar Laurent, et al.. THE CONTRIBUTION
OF DEEPLY SUBDUCTED CONTINENTAL CRUST TO MANTLE METASOMATISM AND DEEP CARBON
CYCLE. GSA Connects 2021 in Portland, Oregon, Oct 2021, Portland, United States. ¢10.1130/abs/2021AM-
367559). <hal-03865182)

HAL Id: hal-03865182
https://hal.science/hal-03865182v1

Submitted on 22 Nov 2022

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-
for the deposit and dissemination of scientific re- tinée au dépoét et a la diffusion de documents scien-
search documents, whether they are published or not. tifiques de niveau recherche, publiés ou non, émanant
The documents may come from teaching and research  des établissements d’enseignement et de recherche
institutions in France or abroad, or from public or pri- francais ou étrangers, des laboratoires publics ou
vate research centers. privés.

Au‘to'flizition
HAL Authorization


https://hal.science/hal-03865182v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

GSA Connects 2021 in Portland, Oregon

Paper No. 233-4
Presentation Time: 2:25 PM

THE CONTRIBUTION OF DEEPLY SUBDUCTED
CONTINENTAL CRUST TO MANTLE
METASOMATISM AND DEEP CARBON CYCLE

BORGHINI, Alessial, FERRERO, Silvio?, NICOLI, Gautier!, O'BRIEN, Patrick J.%,
LAURENT, Oscar’, REMUSAT, Laurent*, BORGHINI, Giulio® and MILANI, Sula®

(1)Institut fur Geowissenschaften, Universitat Potsdam, Potsdam, 14476, Germany, (2)Institut
fiir Geowissenschaften, Universitat Potsdam, Potsdam, 14476, Germany; Museum flr
Naturkunde (MfN), Berlin, 10115, Germany, (3)ETH, Zurich, Zurich, 8092, Switzerland,
eCNRS, Observatoire Midi-Pyrénées, Toulouse, 31400, France, (4)Museum National
d'Histroire Naturelle, Institut de minéralogie, de physique des matériaux et de cosmochimie,
Paris, 75005, France, (5)Universita degli Studi di Milano Statale, Dipartimento di Scienze
della Terra ,,Ardito Desio*, Milano, 20133, Italy

Primary inclusions of metasomatic melt from melting of continental crust are trapped in
garnets of ultra-high pressure (UHP) eclogites of the Erzgebirge, Bohemian Massif
(Germany). Here we estimate the contribution of the subducted continental crust to mantle
metasomatism and deep carbon fluxes via the characterization of these melt inclusions. They
are micrometric and occur in cluster in the inner part of the garnet as both nanogranitoids (i.e.
polycrystalline inclusions) and glassy, often with a shrinkage bubble. Nanogranitoids contain
kumdykolite, quartz, kokchetavite, biotite, white mica, calcite and rare graphite. The
inclusions are in the same microstructural position of polycrystalline quartz, interpreted as
pseudomorph after coesite suggesting entrapment at UHP conditions. The melt is granitic,
hydrous and slightly peraluminous; its H.O and CO> content were measured with NanoSIMS.
CO2 concentration, after vapor reintegration, is 19552 + 772 ppm, the highest content of CO>
measured so far in crustal melt inclusions. The melt shows trace elements enrichment
consistent with a continental origin, high amounts of incompatible elements (Cs in particular),
Pb, Th, U, Li and B. This trace elements pattern is similar to other metasomatic melts in
mantle eclogites, metasomatized mantle rocks and post-collisional ultrapotassic plutonic rocks
in the Bohemian Massif, suggesting widespread mantle metasomatism from melts originated
in the continental crust. We argue that a large amount of volatiles, carbon in particular, are
stored at the base of the orogen during the deep subduction of the continental crust. We
modelled the carbon flux during subduction of the continental crust during the formation of
the Bohemian Massif (i.e. Variscan orogeny) and obtained an endogenic flux of 65 + 28 Mt C
yr, similar, within error, to the one calculated for the oceanic crust. Thus, in collisional
settings, the deep continental crust acts as a long-term carbon storage unit, preventing the
completion of the carbon cycle.



