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Haematococcus pluvialis, the richest
known natural source for astaxanthin and
unique properties of astaxanthin, opens very
promising possibilities of neutraceutical
and pharmaceutical applications for human
health and nutrition®.

In India, where increased population
rate and poverty face the malnutrition
problem, this astaxanthin-rich indigenous
alga appears to be a boon. On one side
high rate of industrial growth releases
high level of carcinogenic components,
heavy metals in the natural environment
which is leading to the disappearance of
natural, beneficial algal population but
on the other side the virgin water bodies
of the Himalayan region with beneficial
microorganisms are living proof of our
rich natural resources which can be ex-
ploited wisely without disturbing their
natural environment and ecological bal-
ance. The growth of this micro-alga from
green vegetative stage to red sporulating
stage is similar to the growth stages of

any fruit especially apple of Himachal
Pradesh (Figure 1). Therefore, we can
conclude that this apple-rich producing
state seems to be a promising state for
the production of astaxanthin-rich Haema-
tococcus pluvialis.
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Arcellaceans (thecamoebians) from core sediments of Priyadarshini
Lake, Schirmacher Oasis, Eastern Antarctica

Arcellaceans (thecamoebians) are pre-
dominantly freshwater testaceous proto-
zoans found in different geographical
settings, from tropical to arctic latitudes.
They are inhabitants of mosses, damp
soils, freshwater lake bottoms, floating
algal mat, etc. and depend upon other
protistans, flagellates, diatoms and frag-
ments of mosses and lichens for food
supplyl’s. Their studies in India have
been reviewed recently4. Certain mor-
photypes occurring in glacial and
periglacial regimes are useful palaeocli-
matic indicators. Reported occurrences of
‘thecamoebians’ from Antarctic environ-
ment are not known. The present study is
an attempt at identifying arcellaceans in
lacustrine sediment core retrieved by in-
digenously developed coring device by
the Antarctica Division of the Geological
Survey of India.

The periglacial milieu of Schirmacher
Oasis in Central Dronning Maud Land,
East Antarctica is characterized by typi-
cally deglaciated landscape interspersed
with more than hundred freshwater lakes
(Figure 1). These have been systemati-

cally classified and numbered as progla-
cial, landlocked or inland and epiglacial
lakes that occur in well-defined linea-
ment and glacial basins formed during
the late Pleistocene—Holocene periods.
Priyadarshini Lake (1.-49) is one of the
largest landlocked lakes having about
0.75 km? water spread area, which has
been studied with respect to biological,
sedimentological, hydrogeochemical and
limnological aspects in recent yearss’ls.
During the austral summer of 2002-03,
a shallow sediment core of about 50 cm
length was recovered from Priyadarshini
Lake (Figure 2) using an indigenously
designed and fabricated system. After
natural desiccation over a period of six
months, the core length was reduced to
32cm. In all, five samples (Figure 3)
were macerated using standard proce-
dures and dried at low temperature (60 to
80°C). The dried material was examined
under Leica MZ 12 Stereozoom Micro-
scope (by A. K. M.). Samples L 49/2
(from 20 to 26 cm) and L 4/3 (from 14 to
20 cm) contain ‘thecamoebians’ (Figure
4), which were subsequently studied un-
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der Leo 440 Scanning Electron Micro-
scope and are described below.

Subphyllum: Sarcodina Schmarda 1871.
Class: Rhizopoda von Sieboid 1845.
Subclass: Lobosa Carpenter 1861.
Order: Arcellinda Kent 1880.
Superfamily: Arcellacea Ehrenberg 1830.
Family: Arcellidae Ehrenberg 1830.
Genus: Arcella Ehrenberg 1830.

Arcella patens Antarctica n. subsp. (Fig-
ure 4 a, b).

Material: One test from sample L 49/2,
Priyadarshini Lake, E. Antarctica.

Diagnosis: Test very small, ovoid cylindri-
cal, slightly compressed, membranous,
hyaline, translucent, aperture large ellip-
tical invaginate, aperture rim narrow,
texture minutely cancellate in light micro-
scope, thecal plates irregularly shaped,
height two-thirds of width.

Diameter: 75 pm; height: 50 um (Figure
3 a, b — Holotype).
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Figure 1. Lakes of Schirmacher Oasis.

Figure 2. Sediment core from Priyadarshini Lake.

Remarks: The present specimen resembles
Arcela patens Claparede and Lachmann
in large invaginate aperture, but differs
from it in having elliptical rather than
circular aperture and is very small in
size, 75 um, compared to 220 pm for A.
patens. It is therefore necessary to place
the new form as a subspecies/strain of A.
patensn known from bogs of Berlin,
Germany'*

Name: The subspecies/strain has been
named after the continent Antarctica
from where it has been recovered for the
first time.

Age: Late Pleistocene—Holocene.
Family: Difflugiidae Wallich 1864.
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Genus: in Lamarck
1816.

Difflugia sp. (Figure 4 ¢).

Difflugia Lecerc

Material: One test from sample L 49/3,
Priyardarshini Lake, E. Antarctica.

Diameter: 100 pm; height 75 pm (Figure
2 ¢ — Hypotype).

Diagnosis: Test semi-globose, truncated
anteriorly, aperture medium, shallow,
neck obsolete, surface covered with ir-
regular grains of quartz.

Remarks: The present specimen resembles,
to some extent, Difflugia corona Wallich
in overall shape, but differs from it in be-
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Figure 3.

Samples examined.

ing small in size (100 pm), having semi-
globose test truncated anteriorly, instead
of ovo-globose, large (>220 um) test,
neck-like protrusion anteriorly and poste-
rior spines.

The thecamoebians are important eco-
logical indicators around the world, espe-
cially in freshwater lakes of colder regions
with varying pH and dissolved solids.
This record in Antarctica is of signifi-
cance in building limnological history of
the continent, which is still poorly under-
stood. A. patens, of which Arcella patens

CURRENT SCIENCE, VOL. 90, NO. 12, 25 JUNE 2006



SCIENTIFIC CORRESPONDENCE

Figure 4. Samples containing thecamoebians.

Antarctica is described here as a subspe-
cies, is known from bogs in Germany'*.
Arcella vulgaris, which is an important
arcellacean, is known from the bogs in
Arctic and further south in the Canadian
region with pH'" varying from 2.1 to 5.7.
The Difflugia group apparently domi-
nates in the water with higher pH of 6.7
or more'. Though the present assem-

blage is poor in content, the reflection of
change in water pH is discernible from
L-49/2 (with low pH and low dissolved
solids, inhabited by A. antarctica) to L-
49/3 (with higher pH inhabited by Dif-
flugia sp.) in the Late Pleistocene—Holo-
cene lake sediments.
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Energy for geodynamics: Mantle decompression thermal-tsunami

It is known through experience in deep
mines and with bore-holes that tempera-
ture increases with depth in the crust. For
more than half a century geophysicists
have made measurements of near-surface
continental and oceanic heat flow with
the aim of determining the Earth’s heat
loss. Pollack e al.' estimate a global heat
loss of 44.2 TW (1 TW = 10'> W) based
upon 24,774 observations at 20,201 sites.

Numerous attempts have been made to
reconcile measured global heat loss with
radionuclide heat production from vari-
ous geophysical models closely involved
with plate tectonics. Usually, models are
contrived to yield the very result they
model, but in this case there is a prob-
lem. Currently popular models rely upon

radiogenic heat for geodynamic proc-
esses, geomagnetic field generation, and
for the Earth’s heat loss. The problem is
that radionuclides cannot even satisfy just
the global heat loss requirements.
Previous estimates of global heat pro-
duction invariably come from the more-
or-less general assumption that the Earth’s
current heat loss consists of the steady-
state heat production from long-lived radio-
nuclides (***U, 2**U, 2*’Th, and “°K). Es-
timates of present-day global radiogenic
heat production, based upon chondritic
abundances, typically range from 19 TW
to 31 TW. These represent an upper limit
through the tacit assumption of rapid
heat transport irrespective of assumed
radionuclide locations. The short-fall in
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heat production, relative to Earth’s
measured heat loss', has led to specula-
tion that the difference might be accounted
for by residual heat from Earth’s forma-
tion 4.5 x 10° years ago, ancient radio-
genic heat from a time of greater heat
production, or, perhaps, from a yet uni-
dentified heat source’.

The purpose of this brief communica-
tion is to disclose a heretofore unantici-
pated heat transport mechanism and heat
source capable of emplacing heat at the
mantle—crust-interface at the base of the
crust.

Since the first hypothesis about the
origin of the sun and the planets was ad-
vanced in the latter half of the 18th cen-
tury by Immanuel Kant and modified
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