
Geophysical Research Abstracts
Vol. 17, EGU2015-898, 2015
EGU General Assembly 2015
© Author(s) 2014. CC Attribution 3.0 License.

Discovery of metamorphic diamonds in garnets from the Edough massif
(northeastern Algeria): LA-ICP-MS U-Pb constraints
Laure Fernandez (1), Delphine Bosch (1), Olivier Bruguier (1), Renaud Caby (1), Dalila Hammor (2), Azziouz
Ouabadi (3), Mehdi Mechati (2), Rabah Laouar (2), Nachida Abdallah (3), and Chantal Douchet (1)
(1) CNRS, Geosciences Montpellier, Montpellier, France (laure.fernandez@gm.univ-montp2.fr), (2) Laboratoire de
Recherche Géologique, Faculté des sciences de la terre, Université Badji-Mokhtar, BP 12., Annaba 23000, Algeria, (3)
Université des Sciences et Techniques Houari Boumedienne, Bab Ezzouar, Alger, Algeria.

Inclusions in a garnet megacryst (≥ 5cm) from the Edough Massif (NE Algeria) have been studied and we
report for the first time the discovery of diamond inclusions (5-30 micrometer in size), identified by Raman
spectroscopy and the characteristic sharp band at 1332 cm-1 for crystalline diamond. The garnet is adjacent to
actinolite and ultramafic boudins and slices of marbles that are inserted within a major mylonite-ultramylonite
band. This tectonic contact sharply delineates the Kef Lakhal oceanic unit from the granite-gneiss core below
This 1 km thick slab of amphibolites and pyrigarnites, derived from layered gabbros of MORB affinity, rest above
the granite-gneiss units from the core complex. Garnet-forming reactions and dehydration melting are the oldest
metamorphic stages recognized in the Kef Lakhal mafic complex (≥ 800 ◦C, ≥ 17 Kbar). The diamond-bearing
garnets display a dense rutile acicular network interpreted as exsolutions. Zircons inclusions have been also
observed in this garnet megacryst. Diamond crystals, up to 50 micrometer across, were identified first by optical
microscopy and later by Raman spectroscopy. Major and trace elements show a gradual but significant zonation
from core to rim, and a sharp increase in grossular component in the rim. Trace element analyses of prismatic
rutile inclusions up to 300 micrometer in size indicate that the host metamorphic rock was a mafic protolith of
MORB affinity. The Zr-in-rutile thermometry indicates a temperature range of 724-778◦C that we relate to rutile
growth, either during prograde metamorphism or under peak UHP metamorphic conditions of≥ 3.6 GPa that were
reached during subduction of the UHP-rock precursors. In situ U-Pb dating obtained on rutile inclusions yield a
32.4+/ 3.3 Ma interpreted as the age of the UHP metamorphic event. LA-ICP-MS U-Pb ages on zircon provide a
20.9 +/- 2.2 Ma age attributed to the thrusting onto the North-African margin. We suggest that the mafic protolith
of the analyzed garnet megacryst originates from the subducted retreating Tethyan slab, which broke or tore, and
which fragments were dragged upward and thrust onto the North African margin along with the Kef Lakhal unit,
shortly followed by building up of the Edough dome and opening of the Algerian basin.


