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Nepal): hidden discontinuities revealed by petrology
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Identifying the location and nature of the Main Central Thrust Zone
(MCT?Z) is 2 major challenge in most of the Himalayan chain. As
a contribution to clarifying this geopuzzle, a number of metapelite
samples were selected for petrologic studies along a transect on
the eastern flank of the “Arun Tectonic Window” (Bordet 1961) in
castern Nepal. The results provide information on the distribution of
the Lesser Himalaya and MCTZ in a relatively poorly known area.

Both to the west and east of the study area, the classical
Makalu and Kangchendzonga transects (Brunel and Kienast 1986,
Lombardo et al. 1993, Meier and Hiltner 1993, Pognante and
Benna 1993, Goscombe and Hand 2000, Goscombe et al. 2006)
show metamorphic units characterized by a well-documented
inverted metamorphism, with a general increase of metamorphic
grade northward from lower (Lesser Himalaya) to higher (Higher
Himalaya Crystallines —- HHC) structural levels across the MCTZ
(e.g. Le Fort 1975, Arita 1983, Valdiya 1983, Hodges et al. 1998,
Inger and Harris 1992, Vannay and Hodges 1996).

Metamorphic assemblages in the studied metapelites range
fromthelow—gradechloritezone (Chl+Wm+ Qtz+Pl=Ctd+=Mn-
rich Grt), to the medium-—grade staurolite (Wm+Bt+Grt+St) and
kyanite (Wm+Bt+Grt+St+Ky) zones, up to the sillimanite zone
(Wm+Bt+Grt+Sil+Pl=St+Ky) and a further zone of partial
melting with the appearance of K-feldspar and the breakdown of
white mica. The P-T evolution of 5 metapelite samples collected
at different structural levels has been reconstructed in detail using
the modern petrological approach of P-T pscudosections, and
considering the possible chemical fractionation of the bulk rock
composition due to the presence of zoned porphyroblasts (e.g.,
garnet).

The resulting P-T paths may be grouped in three different families:

(1) the structurally lower Lesser Himalayan samples show
a prograde P-T path characterized by an increase in both P and T,
up to peak metamorphic conditions of 550°C and 0.65 GPa;

(ii) two structurally intermediate samples preserve relics of
a prograde history characterized by heating and decompression
from 550°C, 1.0 GPa to 620°C, 0.8 GPa and from 570°C, 1.1 GPa
to 650°C, 0.9 GPa, respectively, showing a similar exhumation
history characterized by cooling and decompression along the
same metamorphic gradient;

(iii)the structurally higher samples consist of mostly
unzoned minerals and well equilibrated assemblages that do
not preserve relics of their prograde metamorphic history. Peak
metamorphic T and P of these two samples are higher than the
structurally lower MCTZ samples: 650°C, 0.7 GPa, but still inside
the white mica stability field, and ~ 780°C, 1.0 GPa, beyond the
stability limit of white mica and in the melt-bearing field.

The different P-T paths inferred for the studied
metapelites suggest the presence of important metamorphic
discontinuities that are not structurally evident in the field
because the regional metamorphic fabric mainly developed

during late deformation events. The first discontinuity found
may correspond to the MCT in the classical sense of Heim and
Gansser (1939) as it juxtaposes the medium—grade metamorphic
units of the MCTZ, characterized by a clockwise P-T path
with heating during decompression followed by cooling and
decompression, over the Lesser Himalaya sequence, which only
preserves prograde metamorphism characterised by an increase
in both P and T. A second discontinuity, at a higher structural
level, separates units of the MCTZ from overlying metapelites
that were metamorphosed at higher T and relatively lower P
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