Metamorphic COz-source rocks in collisional orogens: a petrographie journey through
not-(always) obvious COz-producing lithologies in central Himalaya
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Diecarbonation reactions during regional metamarphism in “large-bhot” colisionszl orogens are an important source of
atospheric O05, able o mfinenc: global climate trough geologic tme (Faillardet & Galy, 2008). The pemologic
smdy of the C0-zource rocks is consequently the key to successfully investigate the metamerphic OOy flux in the past

Thiz contribution focuzes on the distibuton and petrographic descrption of different types of CO0:-source rocks
(Le. calc-silicate rocks) in the archesvpe of “large-hot” collisional orogem:, the Himalzya. Fieldwork performed ic
cenmal and eastern Mepal highlighted that calc-silicare rocks are widespread i the Greater Hinnalzyan Sequence (GHS!
and ocoar a5 dm- toom- thick Llavers or bouding within mediun- to high-grade mempalites in the lower portion of the
GHS, vs. tens 1o nndreds of meter thick Lavers within anatectc gneisses in the stmcmrally upper GHS.

Three different groups of cilc-silicate mocks have been recogmized, comespondmg to different protolitk
compesitions, and they can be described in terms of relatively complex chardeal systems: (1) CEMAS-HC (Cal-Fel-
M- AL0s-5i0e-H20-00,) system, siznificantly more abundawt in the lower GHS; (i) MCFMAS-HC (Ma0-Cal-
Fel-Megl-A10-510-H0-C0y) mnd (o) WECFMAS-HC (Ma:0-Cal-FeO-MegO-A10y-510-H0-C04) systems
widespread in both the lower and the npper GHS.

In all growps, mineral assemblages vary with increzsing metamorphic grade from lower fo upper smuctral levels
The CFMAS-HC assemblages are represepted bo: (2) Co+Tre(rz=Fl in impure marbles and by (B
Gri=Amp+Qiz+FleZe=Ce (Cpx-absent), (o) Gr=Cpr+Qiz+Fl=fe=Ce and (d) Cpr+Qiz+Flefe=Cc (Gr-absent) in
calc-zsilicate  rocks. The MWCFMAS-HC  assemblages consist of (1) Gro+Cpu+Quz+icp+Zo=Fl and (&
Cpr+Scp+Eo+iz+Pl+Ce (Gri-absent). In the WNECFMAS-HC sroup the following mineral assemblages can be
observed: (a) Co+Min+Phi+0rz=PlETr impure marbles; (b)) MMutBi+Co+Qre+Fl (Efs, Cpx apd Gri-absent) phylladic
nugashisms; () Mu+Bi+Zo+5cp=Gri=Jiz=Pl (Efs and Cpx-absent) micaschist; (d) Bi=hu-Efs=Scp+Qiz+Fl=Zo (Cpx
and Gri-absant), (&) BrsEf+Scp-Qrr-Pl-Czoz=imp=Cpr=Cc (Gr-absen) and (f) EKfBrScp—Oz—Cpr=Fo=C1
(Gr-absent) calc-silicate gneisses and sranofelses.

Many of these assemblages, especially those equilibrated at lower temperamres and sdll confaining abundan
phyllosilicates, are not easy o be moognized in the field apd have been prokably considerably overlooked in the past
Mozt of them do pot contain calcite awymere, because it was completely consumed during prograde metamorphisme
neverthelass, their role in the orogewic-C0s cycle should be considered. Demiled fieldwerk and pemrosraphic analysis
are therafore indispensable tools to estomate the volumes of potental C0y-sowee recks in collistonal orogens.
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