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Rationale for study

Orangeite (Group Il Kimberlite)

magma is generated from gar net-bearing mantle at depthsin excess of 150 km, and may
transport diamond to the surface. The petrogenesis of orangeite magma is not well under -
stood, but it appearsthat orangeites are hybrid rocks consisting of variable proportions of
xenocrysts (principally olivine macrocrysts derived from disaggregated peridotite) plus
phenocrysts and interstitial phases, representing extensive crystal fractionation from a

mafic alkalic melt.

We have collected Hf and Osisotope data for orangeite samples from the Damodar Valley
of eastern India. These data complement our major element, trace element and Sr-Nd-Pb
Isotopic studies. We propose to use these data to place constraints on the natur e of the man-
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Petrogenesis of Group |l Kimberlites

. _ Major Element Variation in Damodar Valley Orangeites

Rutile . ™

» KLA'l

O

Loss-on-ignition
O <10 wt.%
& >10 wt.%

Apatite

\ 3 TR ’
. :,;- -3 '
¥y i % :
~ Ti-rich & ol :
v phlogopite~ ..
{T. _ X
IWI.

Cross-polars photomicrograph (x100)

Trace Element Variation In
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The Damodar Valley orangeites can be subdivid-
ed into two groups based on the mineralogy /
trace elements (after Mitchell, 1995): Unevolved
and Evolved orangeites.
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Damodar Valley orangeites compared to kimberlites, lamproites, South African
orangeites, mid-ocean ridge basalts (MORB) and ocean island basalts (Ol B).
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Damodar Valley orangeites Osisotopic data. After numerous attemptsto obtain reproducible data, we also tried some procedural adjustments:
reproducibility was not improved. Therefore, we suggest that these orangeite samples ar e extremely heter ogeneous and small phases (<30um)
probably host the high Os concentrations.
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A Kerguelen Connection?

The Kerguelen hotspot islinked in space and time with the eruption of east I ndia orangeites.
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Compositional similarities also exist, particularly in isotopes. Could they be connected?
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mantle ‘endmembers . Also shown isthe Northern
Hemisphere Reference Line, aregression through
oceanic basalts north of the equator (in Pb plot).
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Damodar Valley orangeites compared to
Rajmahal Trapslavas, Kerguelen hotspot lavas,
ndian mid-ocean ridge basalts (MORB), and the CO nec | us | ONS

|ndian orangeites (115 Ma) lieon or just below
the mantle array in Hf-Nd Isotope space, com-
par able to some Rajmahal
basalts; similaritiesthat are present in Pb 1so-
topestoo. These characteristics, when combined
with mineralogical and other geochemical data,
Imply derivation of the orangeitesfrom a gar -
net-bearing sour ce. Subsequent interaction with
Indian lithosphere and/or lower crust islikely.
Plate tectonic reconstructions and 1sotopic over -
lap with Kerguelen hotspot-derived lavas per mit
a contribution from the Kerguelen plumein the
or angeites.

< At 115 Ma, eastern India was
near theinferred location of the Kerguelen
hotspot (calculated back to 75 Ma). At present,
the hotspot isnear 49°S but haslikely drifted
southward over time. Damodar Valley
orangeites were emplaced just to the south of
the Rajmahal Hills, where flood basalts were
contempor aneously emplaced. Rajmahal
basalts and Damodar Valley orangeites may
form two parts of the same magmatic episode,
which might have coincided with early Ker -
guelen plume activity. Below, we compar e data
for these three volcanic events.

Present-day map of the

Indian Ocean
6|O° 80° 100°

Ka Rajmahal
20° ' Traps
0° ’ - ‘ 1
i,

120°

! ,
y

Ninetyeast
Ridge

o)

Broken

Kerguelen

60° 80°

raps and Kerguelen




