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INTRODUCTION

Zemkorite was previously described from the Udachnaya
pipe, Daldyn kimberlite field, Yakutia, Russia (Yegorov et al.
1988; Jambor and Grew 1990). The mineral was discovered in
core samples at a depth of 400–450 m in the eastern part of the
pipe. Zemkorite occurs in thin fractures in unaltered kimberlite
and along contacts between the kimberlite groundmass and oli-
vine xenoliths and xenocrysts, where the mineral is associated
with shortite and halite. To the best of our knowledge no other
occurrences of zemkorite have been reported, and there are no
spectroscopic, heat capacity, or thermal stability data for the
mineral. The new occurrence of this rare carbonate is supported
by X-ray diffraction, infrared spectroscopic, high-temperature
heat capacity, differential thermal analysis (DTA), and thermo-
gravimetric (TG) data.

GEOLOGICAL SETTING

A dike-like kimberlite body, discovered by heavy mineral
stream sediment sampling (Guptasarma et al. 1986) and desig-
nated Pipe-7, is the richest diamondiferous kimberlite in the
Wajrakarur Kimberlite Province of South India. Pipe-7 is lo-
cated ~15 km south of the village of Wajrakarur (Lat. 14∞ 56'
00" N, Long. 77∞ 22' 15" E).  The dike is one of a cluster of 18
kimberlites within a radius of 50 km (Fig. 1). Pipe-7 is ~1100
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ABSTRACT

While characterizing the mineralogy of the kimberlite at Venkatampalle, Andhra Pradesh, India
(Lat. 14∞ 56' 00" N, Long. 77∞ 22' 15" E), we found the second occurrence of zemkorite
(Na,K)2Ca(CO3)2, which was first reported in 1989 in the Udachnaya kimberlite in Siberia. We also
report the first Fourier-transform infrared spectroscopic (FTIR), scanning electron microscopic,
thermo-gravimetric, and high-temperature heat capacity measurements on this rare carbonate. Pow-
der X-ray diffraction (XRD) patterns show 24 well-resolved diffraction lines, all of which can be
indexed with a hexagonal cell with a = 10.038(5) Å and c = 12.726(5) Å. The vibrational spectrum
of zemkorite at room temperature exhibits 13 distinct absorption bands in the frequency range 2000
to 400 cm–1. The IR bands of zemkorite indicate a structural similarity with shortite but are quite
distinct from other alkali carbonates such as nyerereite, butschiite, and fairchildite. The heat capac-
ity of zemkorite has been measured up to 700 K by differential scanning calorimetric techniques.
The temperature dependence of the heat capacity of zemkorite was fitted with the polynomial CP =
140.2 + 8.584 ¥ 10–2 T – 2.458 ¥ 106 T–2. The upper thermal stability of zemkorite is ~700 K, which
is similar to shortite. Zemkorite may have formed during the late stages of kimberlite genesis, pos-
sibly as a result of metasomatism or by the breakdown of metasomatic natrocarbonatitic minerals or
glass that segregated on decompression melting in the upper mantle.

Ma (Kumar et al. 1993), and it intrudes the Archean granite-
greenstone sequence of the Eastern Dharwar Craton. The body
occurs in the central part of the Penakacherla schist belt, which
is highly sheared and intruded by younger granites. Pipe-7,
however, is in a low strain domain where amphibolites exhibit
unusually well preserved pillow structures.

Pipe-7 strikes ENE-WSW and extends discontinuously for
a length of ~1.5 km in the form of several “blows.” The maxi-
mum width is 27 m and the kimberlite body dips steeply (80
degrees) toward the south (Fig. 2). Structurally, the pipe oc-
curs near the intersection of NNW-SSE trending major shear
zones and ENE-WSW striking cross faults. The emplacement
of the pipe has been attributed to block rotation tectonics (Chetty
1995), which explains the emplacement along a splay fault close
to the intersection.

The kimberlite contains subangular to rounded xenoliths of
mantle-derived peridotites, garnet pyroxenites, and eclogites,
as well as crustal fragments of amphibolites and granites. Pet-
rographically, the kimberlite is characterized by euhedral and
subhedral altered olivine, phlogopite, clinopyroxene, garnet,
chromite, ilmenite, and perovskite, with associated serpentine,
chlorite, amphibole, calcite, and clay minerals (Rao and Charan
1993). This pipe has been classified as a monticellite-bearing
mica rich (Group I) kimberlite with similarities to many of the
diamondiferous kimberlites in South Africa. Coexisting il-
menite-magnetite compositions from the pipe show a tempera-


