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A plug of alkaline lamprophyre (sannaite), covering an area
of about five square metres, occurs within the tholeittic
pabbros of Kellampalle complex (Prakasam District),
Andhra Pradesh. The lamprophyre is characterized by
ocellar structure, and porphyritic and panidiomorphic
textures. Euhedral to subhedral phenocrystic amphibole
(ferrohastingsite) and biotite are set in a groundmass
composed of amphibole, biotite, orthoclase perthite and
iraces of titanaugite, apatite and calcite. The ocell are
composed of orthoclase perthite and traces of apatite. The
mineral assemblage of the lamprophyre represents a frozen
sample of a umiqucly complete magma system that was
composed of a melt (groundmass)+ suspended crystals
(phenocrysts) + volatile phase (H,0/CO,rich minerals).
The association of alkaline lamprophyre and tholeiitic
gabbro near Kellampalle possibly represents either hetero-
geneity, or varying depth levels of melting, within the
mantle—the lamprophyric magma having a relatively
deeper source,

IN the Prakasam alkaline province of Andhra Pradesh’,
typical lamprophyres occur in the Elchuru®¥, Settupalle®
and Purimetla® complexes and, an olivine basalt dyke
of lamprophyre affinity occurs in the Uppalapadu
complex®. In all these complexes, the lamprophyres
(representing the latest magmatic event in the province)
cut across the nepheline syenites, quartz syeniics,
malignites and shonkinites. The present report deals
with a new occurrence of an alkaline lamprophyre
within tholeiitic gabbros, a hitherto unreported associa-
tion in the province, at a place 5.5 km NE of Kellampalle
(15 34°'N:79 47°E) in the Prakasam District of
Andbra Pradesh.

The Kellampalle lamprophyre occurs as a plug
covering an area of about five sguare metres, and
makes sharp contacts with the gabbros; it has no
chilled margins, thus reflecting relatively long-lived melt
flow in the channelway’. The body is presumed to be
emplaced during a local extensional regime®.

The lamprophyre contains uniformly distrtbuted, sub-
spherical and irregular masses of leucocratic minerals
called ‘ocelli” that are distinct within a dark-coloured,
aphanitic matrix (Figure 1). The boundary between the
ocelli and matrix is sharp, and the size of the spherical
bodies varies from 3mm to 8 mm. The lamprophyre
exhibits pitted weathered surface due to removal of
ocelli m solution.

Megascopically, the Kellampalle lamprophyre is
melanocratic to mesocratic (colour index about 60),
compact, heavy and fine-grained. Under the micro-
scope, it exhibits the porphyritic and panidiomorphic
textures typical of, but not exclusive to, lamprophyres
(Figure 2). Euhedral to subhedral phenocrysts of dark-
oreen to yellowish green amphibole (ferrohastingsite)
and castellated biotite are set in a fine-grained

[ vmprophyte showing kococratie oceth witlnn a Jdark-
coloured. aphamiic groundmass. The scale s in mhes.,

Figure 1.
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Figure 2. Lamprophyre showing porphyritic texture. The phenocrysts
arc amphibole {(nght side) and biotite (left side). The groundmass

consists of onhoclase perthite, amphibole, biotite, traces of
tilanaugite, apatite and calcite,

—

groundmass composed chiefly of ferrohastingsite, ortho-
clase perthite and biotite, with traces of titanaugte,
apatite and calcite. There are no phenocrysts of
feldspar. The mineral assemblage designates the lamp-
rophyre as sannaite variety of the Alkaline lamprophyre
(AL) branch of Rock® (Table 1). The phenocrystic
amphibole and biotite may not necessarily represent
liquidus phases but merely those grains which grew
fastest in the volatile-rich melt. The mineral assemblage
possibly represents a frozen sample of melt + suspended
crystals + volatile phase = groundmass + phenocrysts +
abundant H,0/CO,-rich minerals, a uniquely complete
magma system’.

The Kellampalle lamprophyre is typified by the
assemblage (amphibole + biotite) which has not been

recorded in the other aforesaid lamprophyres of the
Prakasam province wherein assemblages such as
(olivine + clinopyroxene + biotite)*-*, (clinopyroxene +
biotite)*? and (biotite alone)?* have been reported. The
Kellampalle lamprophyre, like that of FElkchuru?-,
carries orthoclase perthite as the sole felsic phase in the
matrix whereas the Settupalle* and Purimetla’
occurrences contain piagiociase and orthoclase perthite.
The occlli are composed of orthoclase perthite and
traces of apatite, and they are generally devoid of any
ferromagnesium minerals, unlike the ocelli of Settupalle
and Purimelta which commonly share the dark
minerals of the matrix. Some of the ocelli have
delimiting tangential amphibole grains in the form of a
distinct rim indicating crystallization of core later than
that of the rim of the ocelli'®. Occasional straddhing of
amphiboles across the matrix/ocelli boundaries is not
uncommon. This feature suggests that the surface
tension on the felsic liquid droplets was ineffective to
prevent amphiboles from straddling!!. A few ocelli are
occupied by a single grain of orthoclase perthite or
orthoclase (similar to those reported from Western
Otago, New Zealand'®) or a cluster of apatites. Such
single-grain ocelli are typically circular or oval in
outline and have marginally associated granules of
groundmass minerals (Figure 3), thus suggesting their
transport within the magma from a very deep source.
A dfference of opinion exists on the ongin of ocelli in
lamprophyres. It is attributed to the process of
liguad immiscibility, as in the case of Callender Bay,
Ontario'? and Monteregian Province, Quebec!?! or to
the segregation of residual hiquids, as in the case of
Western Otago, New Zealand'®. In the Kellampalle
lamprophyre, the lack of felsic phenocrysts and
abundance of hydroxyl mafic phases reflect a water-rich
environment during magmatic crystallization. A complete

Table ). Modal composition {vol. %) of the Kellampalle lamprophyre

Kellampulle General range m typical
lamprophyre alkaline lamprophyre’
Modal mineralogy (%) (%)
Amphibole {lerrohastingsite) 50 2-50
Biotite® or phlogopite 8 2-30
Chnopyroxene Trace 20-50
Orthoclase perthite® or plagioclase 38 25-50
Feldspathod rul 15
Garaet nil 5
Olass nil 30
Qlivine nil 10
Apdtite*® 2 Trace
Calcite** 2 Trace
Type of lamprophyre Sannaite Camptomte/Monchiquite/Sannaitet

Phenocrysts and groundmass are not separated, and mineralogy of ocelli is not included, for both

the columns.
® Present in the Kellampalle lamprophyre.

** Very common accessories in alkaline lamprophyres but not given by Rock™.
f Camptonite 1s characterized by the presence of plagioclase, sannaite by orthoclase, perthite, and

monchiguile by glass.
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