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STRENGTHENING MINERAL
EXPLORATION

I he Directorate is now privileged to

have the services of about 26 new
recruits. This in itself is a huge
advantage, since the addition has
come at a time, when strengthening
of mineral exploration institutions has
been prescribed as a priority task in
the preamble of the National Mineral
Policy, 2008. The distinctive feature of
the appointment
of Geologists and
Geophysicists
this time is the
large number of
ladies joining the Directorate. Geology
has been one of those subjects
marked with a little gender bias in
India. People think that ladies cannot
do field work as efficiently as the
gentlemen. But if we look at some
other countries, especially those in
Australia and Europe, the geological
work force is equally represented by
both genders.

In the recent times, even the military
in India has seen an upsurge in the
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number of female officers. Our job for
that matter is only paramilitary in
nature. OGSA will solicit an equally
enthusiastic  participation of all
officers, irrespective of the sex, in the
forthcoming field programmes of the
Directorate.

Most of the young officers who have
just joined the Directorate are fresh
from the university. It is the
responsibility of the senior officers to
shape them into efficient
Geoscientists who can handle the

EDITORIAL

future exploration challenges of our
highly mineralised State. OGSA would
seek formal training programmes in
the Directorate to hone their skills. On
the top of this, the officers should be
sent to renowned organisations for
training on specialty subjects like
structural geology, remote sensing,
aeromagnetic survey, gemmology,
petrology etc. Before anything else, all
young officers must be handed
orientation training on basic software
and hardware courses. The
Directorate has some of the most
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advanced software in the field of
Geology and Mining in its
laboratories. Several licenses of major
software like Geosoft, ArcGIS, Surpac
Minex and Autodesk are already being
used in the headquarters and a few
more like ERDAS and ENVI are in
proposal to be procured. Time has
come for the strengthening the offices
of Zonal Survey through creation of
computer labs and furnishing them
with identical software. In-house
training of officers in GIS and image
processing software must be taken up
in war footing and the relevant
companies should also be contacted
for organising training programmes in
the Directorate. Geological
exploration is no more possible
without computers and software. If
we follow the World trends, every
officer of the Directorate must be
provided with laptops loaded with
genuine OS and essential software like
the MS Office and ArcGIS. Many utility
software can be downloaded free of

cost using the internet. Every
Geologist must be conversant with
writing a report, making a

presentation and creating maps with
the help of GIS software.

Personal field equipment like single
metal geological hammer, brunton
and a navigational GPS should be
made available to every officer. A
small training on handling these
equipment will also come in handy for
the budding geoscientists in making
best use of the gadgets. Some
advanced equipment like the
handheld XRF, magnetic susceptibility
meter and the rechargeable hand held
core extractor should be available in
the stores, which can be issued on
demand to the Geologists.

The Geophysics cell already has a few
state of the art equipment in the
Directorate for regular geophysical
procedures using electrical and
magnetic methods. A gravity-meter
should be procured as soon as
possible for exploration of the high
density minerals including chromite.
We are lucky to have the experienced
hands of a highly experienced
geophysicist in the Directorate who
can train the new officers.

The several laboratories and cells in
the headquarters have further need of
modern day equipment. Dearth of
trained manpower is certainly a
setback. We have to overcome this
through both official planning and
individual efforts. Due to a long hiatus
of appointment in the cadre, a gap
has been created in the technology
transfer. This has put forth a challenge
in creating a second line of officers in
every branch. The few senior officers
working now, have the responsibility
of delegating their expertise and
experience to the youngsters. The
drilling wing needs similar approach.
Our drilling crew, who are considered
among the best in the country is fast
shrinking due to retirement of many
experienced personnel. The pool
should be replenished before the last
experienced men go out through
superannuation. The  drilling
equipment needs modernisation in
order to compete with the private
operators. Most of our current
machinery is pretty ancient.

OGSA has several priority areas to
focus on. Restructuring of cadre is a
long standing demand of the service
association, through which the entry
level posts of Geologists/
Geophysicists/ Petrologists can be
upgraded to Jr Class-I level. Already
the entry level posts of many other
services of the state have been
upgraded to Jr Class-I. Recently the
Odisha Mining Corporation has also
upgraded the payscale of entry level
Geoscientists to that of Class-I.

We have been demanding for a few
other provisions like insurance cover
for officers working in the field and
revision of Compensatory Allowance.
These should be able to provide some
incentives for our field personnel who
work in hazardous conditions and are
exposed to vagaries of nature, wild
animals, diseases and other menaces
like extremism.

OGSA welcomes its new members
with  a huge expectation and
anticipates a better tomorrow. The
Association requests intense
involvement from them in all its
endeavours.

HOW CYCLONES WORK
Dharmendra Sharma, Geologist

Millions of people along the

eastern coast of India have been
affected by the Cyclone Phailin, one
of the most severe cyclonic storms
in recent times. Residents on this
coast are familiar with cyclones
which usually strike during April-
June or October-December, shortly
before or after monsoons, as
monsoon clouds prevent cyclones
from developing beyond heavy rains
and stiff winds.

Derived from the Greek word
“Cyclos m g cailing ofia snake,
cyclones are described by weather
officials as low pressure rotational
systems that whirl violently across
the sea surface. They are triggered
as wi nds
rotation combine with low pressure
areas over the ocean. Tropical
cyclones are propelled by pressure.
Their energy comes from the warm
water and humid air over the
tropical seas. Clouds, which can
cover hundreds of miles,
accumulate as they pick up moisture
from the sea. Low pressure areas
pull the clouds towards land. Along
their path, well developed cyclones
release the same amount of energy
as that of 100 hydrogen bombs and
cause immense destruction.

Cyclones are usually classified by
their wind
Super Cyclone”
many as 15,000 deaths and
widespread devastation, had a wind
speed of more than 240 km an hour
with gusts reaching 280 km an hour,
according to the India
Meteorological Department.
Cyclone Phailin reached a top speed
of about 235 km an hour at Puri.
This is close to a Super Cyclone.
However, what matters is not just
the wind speed but also the
intensity of rainfall when the
cyclone meets the land. Phailin for
that matter had a narrow swath and
caused heaviest destructions in the
Ganjam district of Odisha.
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CHARACTERIZATION OF
LAMPROITE DYKES AROUND
NUAPADA, ODISHA

Sibanath Majhi, Geologist

v
The Nuapada area in the eastern

Bastar Craton is marked by the
occurrence of several lamproite
dykes, which are intrusive into
Precambrian Granitoid.
Mineralogy has been studied and
characterization of lamproite
dykes occurring near Kalmidadar,
Darlimunda, Parkom and
Amlidadar has been carried out.
The rocks are inequigranular, but
overall  fine grained  rocks
consisting of macrocryst,
microcryst and groundmass. The
groundmass commonly comprises
of serpentine, calcite and spinel.
Phlogopite occurs as microcrysts in
all  the lamproites.  Macro-
phenocrysts of olivine are present
in the dykes at Kalmidadar and
Parkom. Macrocrysts of diopside
are found in the Parkom lamproite
and show optical zoning, which is
interpreted to be due to
compositional zoning that
developed during the growth of
macrocrysts  from lamproitic
magma. Phlogopite microcrystic
flakes in one lamproite near
Darlimunda locally shows flow
alignment, whereas those in
another Darlimunda Lamproite
exhibits a nearly interconnected
network.

N g
Lamproite specimen -Darlimunda

Sphene is present in both the
Darlimunda lamproites and it is
inferred that the rocks are
contaminated with silica from the

granitoid country rocks. In
Amlidadar lamproite, phlogopite
microcrysts are randomly

scattered throughout the rock.

The Nuapda lamproites satisfy the
definition of lamproite because
phlogopite is the dominant phase
in all these rocks either as
microcrysts, or as both
macrocrysts and a groundmass
phase. The lamproite at
Kalmidadar can be mineralogically
classified as olivine-phlogopite-
carbonate lamproite, whereas that
at Parkom as olivine-diopside-
phlogopite lamproite. The
lamproites at other localities are
phlogopite-calcite lamproite.

COAL MINERALISATION IN
RAJBAHAL AREA OF
SUNDARGARH DISTRICT

Vg

Exposure of coal seam near Rajbahal

A coal seam of more than 1m

thickness has been found within
Gondwana sequences over an area
of 6000 sgm and beyond around
Rajbahal area of Lephripara Block
in Sundargarh district. Preliminary
exploration based on earlier
reports of isolated inconspicuous
carbonaceous outcrops has
resulted in discovery of the
possibility of a consistent high
grade bituminous coal seam in this
area representing the northern

extreme of the Hingir basin. The
area will be taken up for further
prospecting through scout
boreholes to establish any further
seams at depth and the aerial
extent of the mineralization.

HYPERSPECTRAL STUDIES OF
UNCONFORMITY RELATED
ALTERATION ZONES-
IMPLICATIONS FOR URANIUM
EXPLORATION

Nandini Nibedita Pal, Geologist

Minerals are one of the most

important non-renewable
resources, essential for mankind in
the modern day life. Conventional
methods for the exploration are
time and money consuming, and
largely need skilled human work.
In this context the possibility of
using  hyper-spectral  remote
sensing in the delineation of the
Uranium mineralized zones is
explored.

It is a widely known fact that each
mineral has its own spectral
signature at given  narrow
wavelength bands. Such unique
signatures can be used for
differentiating various minerals
present in a remotely sensed
images scene and thus attempt
mineral exploration. High
resolution satellite imageries like
ASTER, CATROSAT, Quickbird and
ETM etc. data is used in the
identification of Uranium ore
bands. This is helpful to
understand their spectral
signatures in very narrow bands.

We also know mineral deposits are
strongly influenced by the
geomorphological setting of the
area. Hence it is imperative to
carry out geomorphological
mapping of the area. Additionally,
Digital Elevation Model (DEM) can
be used in delineating the
morphological features that has
terrain control. Structural mapping
is generally carried out to look at
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the extent of faults, lineaments
and other structural features
which control the localization.
Image Classifications are the other

techniques used to identify
signature of Uranium
mineralization. The spectral
seperability indicates that the

2100nm to 2400nm regions is the
best region of the EM to
discriminate between Uranium
mineralization and non-
mineralized zone.

The spectral, structural,
stratigraphic, and geomorphic
information can be integrated to
delineate new resources of
Uranium. The integrated analysis
will be helpful in identification of
some new zones of alteration

associated with uranium
mineralization. The study
concludes that Hyperspectral

remote sensing is a promising tool

for mapping alteration zones
associated with Uranium
mineralization.

RADIATION DAMAGE,
ANNEALING AND HEALING OF
ZIRCON STRUCTURE

Kanakaprava Sahoo, Geologist

Zircon (2rSi0,)  belongs to

tetrahedral system and is a
common accessory mineral found
in various igneous, sedimentary
and metamorphic  rocks. It
incorporates U, Th trace elements
which can substitute zr** and is
radiogenic in nature. During
radioactivity, U & Th decay to
stable Pb isotope by emitting
ene r g e {pdrticle. This process
produces radial damage pattern in
zircon structure and the
continuous damage turns zircon to
metamict form. This phenomenon
is called metamictizaton. A
continuous chain  of decay
produces more localized damage
by offsetting lattice pattern of
zircon structure. The zircon before

becoming completely metamict
(amorphous)  passes  through
polycrystalline stage.

By the process of healing, i.e.
recrystallization, a radiation-
damaged Zircon structure can be
rearranged. In this process, from
the newly formed lattice of zircon,
the large and more incompatible
Pb element which was formed by
decay escapes and produces a Pb-
free Zircon or it may partially
remain in recrystallized Zircon.
Radiation-damaged zircon
crystallizes under metamorphic
condition at 600-650°C. Also
simple annealing of radiation
damage is possible without such
recrystallization by reformation of
nearest neighboring atoms over
geologic period of time at
significant low temperature.

MINERALOGICAL AND
GEOCHEMICAL STUDIES OF
THE SEDIMENTS FROM THE
IRON ORE GROUP,
KHANDBANDH AREA,
SINGHBHUM-ODISHA CRATON

Ananya Behera, Geologist

Khandbandh belongs to Jamda-

Koira valley which is a Horse-shoe
shaped synclinorium  plunging
towards NNE. The middle to late
Archean lron Ore Group (IOG) of
Khandbandh area forms a part of
the eastern limb having general
strike in NNE-SSW direction with
30°-40° dip due west. The total
region amply displays the effect of
superposed folding on two almost
perpendicular axes resulting in
dome and basin structure.

The stratigraphic relationships
among the different 10G basins
are yet to be unequivocally
established, but based on the
lithology, it is found that the area
mostly comprises of lower shale,
BIF (containing iron ore & middle
shale) and lateritic unit near top

that have been formed due to
lateritization of ferruginous shale.

In order to take up the
mineralogical and geochemical
studies of shale units of Iron Ore
Group from Khandbandh region, a
total of 18 core samples from bore
holes were collected. The
mineralogical characterization
suggests that the sediments
constitute of kaolinite, hematite,
goethite, gibbsite and illite in
different combination and order of
abundance in different samples.
Based on the chemistry, the
samples are grouped into two (i)
High Fe-shales and Intermediate
Fe-shales and (ii) Low Fe-shales. In
high and intermediate Fe-shales
Ca, Si, Al, Na, Ni, Ti and Sr exhibit
negative correlation with Fe and
both fall on same trend line. But
in low Fe-shales Ca, Na and Sr
exhibit positive correlation where
as Si, Al, Ti and Ni show negative
correlation with Fe. Similar
differences between these two
groups can be observed in Si vs
element and Al vs element plots.

Thus, to the first approximation,
we can conclude that these two
groups of shales may have been
derived from two different
sources. Also similar variation
among Si, Al and Ti and their anti-
relationship with Fe indicates that
Si, Al, and Ti might be from same
source and Fe from different
source. We can also say that in
these samples, the variations in
elements are strongly related to
the abundance of different
primary and secondary mineral
phases.

BAUXITE INVESTIGATION ON
TALI SARU AND HATISHALA
PLATEAUX

Santosh Kumar Sahoo, Geologist

After leasing out of major

bauxite plateaux of the State,
Directorate of Geology, Odisha has
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taken up the investigation of small
plateaus. To establish additional
resources of bauxite in Kandhamal
district, preliminary investigation
was carried out during Field
Season 2012-13 in Tali Saru and
Hatishala plateaux which s
featured in T.S 73 D/4. It is located
45km SW of Phulbani in K Nuagan
block of Kandhamal district. Three
small plateaux viz. Tali Saru, Tali
Saru South and Hatishala were
demarcated during the
investigation. The area under
investigation is a part of Eastern
Ghat Super Group of rocks. The
major litho units exposed are
Khondalite, Granite gneiss,
Laterite and Bauxite. Bauxitisation
is marked on the plateaux of
TaliSaru and Hatishala. Khondalite
occupies the top of the ridges
whereas valley areas are usually
occupied by granite gneiss. The
general trend of foliation varies
from N40°-50°W to S40°-50°E with
dip 40° to 60° due SW. Two sets of
joints are found in the litho units
i.e. (i) N40° W-540° E with 50° dip
SW and (ii) N70° E-S70° W with
vertical dip.

Tali Saru is the largest plateau and
is situated 0.5km east of
Dabulsuga village. The maximum
length of plateau is 1500m &
average width is 260m with the
total area of 0.42 sq km. The
plateau is at a height of about
1120m above Mean Sea Level &
elongated in N10°W-S10°E
direction. As observed from the
channel sections, thickness of
bauxite horizon varies from 2m to
6m. Vertical drops of scarp section
vary from 4 m to 7.3m. Tali Saru
South plateau is the longest
plateau of the area with length of
2400m & average width of 135m
covering an area of 0.31 sq km. It
is situated 0.5km west of
Midiaganda village. The plateau is
elongated along N20° W-S20° E
direction. Thickness of bauxite

NIYAMGIRI-

The Curse of Niyamraja

Poor Dongrias (Kondh tribals inhabiting the Niyamgiri region in
Rayagada and Kalahandi districts of Odisha) continue to live in abject
poverty even after six and half decades of independence. There is no
proper foot track to their dwellings, forget about roads. There is no
education, no health services, no electricity, no emergency aid, nothing
else. Many of them share their huts with pigs, leading their life in

extremely unhygienic and miserable conditions, untouched by
civilisation. One prominent villager of Lakhbahal village, Sikuka Sani said
in an interview to the Asia Editor of UK Telegraph during the Gramsabha
(village meeting) in August 2013 that he would never send his 8 year old
son Dili to school, not allow him to watch television or play computer

games. “Once he is educated, h
modern lifestyle. At theses cho ol s, t hey don’
natur e; t hey teach hlefurtheradddd.iThatd

is the level of knowledge and perception of the Dongrias about
education and development. Under the circumstances, it may not be
the wisest thing to entrust the decision of such a huge project on these
tribal villagers. The attempt to decide the fate of mining on Niyamgiri
through gramsabhas may have far reaching consequences than meets
the eye. If a project of this dimension can be stalled in the pretext of
‘worship of the tribal God Niyamraja', who as a matter of fact sits 10km
away from the proposed quarry limit, then all future development
projects involving roads, railways and reservoirs can be scrapped
because of a solitary temple, mosque or church; which cannot be
relocated citing the proceedings and outcome of this case. The Dongrias
have no idea about bauxite or its mining. They are opposing due to the
fear psychosis induced by vested interest NGOs. What these poor
villagers do not know is that all this importance meted out to them may
last only until the scrapping of the project. Once mining is permanently
ruled out, none of these NGOs may again visit them. They would be left
to their fate to rot, like they always did. This mining project was
probably their last chance for a tryst with destiny. With the
abandonment of the venture, the only feasible hope of their
development will go up in smoke. Until now, the 50 billion dollar bauxite
plateau, which they want to preserve in the pretext of worshipping their
God Niyamraja, seems to be serving a curse rather than any blessing.

- Shubhransu Mishra, Geologist
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horizon varies from 1m to 3m and
that of laterite varies from 2m to
3m. Hatishala is the smallest
plateau of the study area covering
an area of 0.12sq.km having length
of 600m and average width of
175m. It is situated 0.5km east of
Salagurha village at a height of
1033m above MSL and elongated

bauxite varies from 1m to 7m.
Thicknesses of aluminous and
ferruginous laterite varies from 1m
to 4m.Geological mapping
revealed that all plateaux expose
ferruginous laterite, aluminous
laterite, bauxite and partially
lateritised khondalite. The slope of
these plateaux varies from 7° to

along N-S direction. As observed
from channel sections, thickness of

10°. The top of the plateaux are
partly covered by sal forest. At

places caves are also developed in
scarp sections. Khondalite is the
parent rock of bauxite. The deposit
is lateritic in origin and has been
formed by in-situ chemical
weathering of khondalite.

Bauxite occurs as thin blanket type
deposit in these plateaux. Bauxite
is of gibbsitic nature, moderately
hard, pink to red in colour.
Thickness of bauxite varies from

GEOPHYSICAL METHODS AND ITS IMPORTANCE IN MINERAL INVESTIGATION
Manoj Kumar Rout, B. Baskey, Manoranjan Behera & Swagatika Dash, Geophysicists

4
@eophysics has played an integral role in exploration of oil, minerals and groundwater since 1960. The

geophysical methods are mainly grouped under Electrical, Seismic and Potential fields. The geophysical method for
a particular mineral exploration assignment is chosen basing upon the properties of the minerals and host rock. The
table given below lists various geophysical methods, their associated physical parameters measured, relevant
physical property of the host rocks/ minerals, depth of investigation and specific fields of application.

propagation velocity
of seismic waves

Method Physical Parameter |Relevant Physical |Depth of Application
measured Property Investigation
Gravity Surveys | Variation in the Density Up to Mid crust |High density Chromite, haematite,
strength of barite and low density halite,
gravitational field of weathered Kimberlite and
the Earth Diatomaceous earth (diatomite).
Magnetic Variation in the Magnetic Surface to Curie | Magnetic Iron and Iron titanium oxide
Surveys strength of susceptibility and Isotherm minerals including magnetite,
geomagnetic field of | remanence titaniferous magnetite, maghemite,
the Earth ilmeno-hematite and some Iron
sulphide minerals including pyrrhotite
and greigite.
Electrical Earth Resistance Conductivity About 2km Massive sulphide deposits and clay
Resistivity alteration assemblages within and
Surveys around many hydrothermal systems,
identification = of  lithology  and
structures on the basis of resistivity.
Self -Potential Electrical Potentials | Electrical A few hundred |Massive Sulphide deposits, Magnetite
Method conductivity meters and Graphite
Induced Polarization voltages | Electrical About 2km Disseminated Sulphide Ore
Polarisation or frequency- capacitance
Methods dependent ground
resistance
Electromagnetic |Response to Electrical 10m -10km Metal Sulphide ores, Pyrrhotite,
Surveys Electromagnetic conductivity and Graphite, Water filled shear zones,
radiation conductance Water body
Radiometric Rate of gammaray |Quantity of Upper 50cm Potassium K4°, Thorium (found in
Surveys and photon received | Potassium, Uranium monazite, an accessory mineral of
and Thorium some types of granite and pegmatite)
and Uranium
Seismic Travel time of Density and elastic | Depth depends |Used in mineral investigations to map
Refraction refracted seismic constants on the seismic |low velocity alluvial deposits such as
Methods waves determining the source and those that may contain gold, tin, sand

seismic profile
length

and gravel
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Im to 7m and that of laterite
varies from 2m to 5m. Chemical
analysis results of 45 channel
samples indicate that it contains
Al,O; between 30.12 and 51.54%,
12.0-45.60% Fe,0;, SiO,(R)=0.02-
0.32%, SiO,(NR)=0.18-19.93%,TiO,
=1.2-3.6 % and P,05 0.002-0.009%.

SEDIMENTARY LIMESTONE
MINERALISATION AROUND
PUJARIPALI, BARGARH
DISTRICT

Dharmendra Sharma, Geologist

During the Field Season 2012-13,

an area of 120 sq.km was covered
by geological mapping on scale
1: 25,000 around Pujaripali,
Nawapara, Lakhmara, Chot Kanjari
etc. featured in parts of TS nos.
64K/16 & 0/04.

Limestone exposure: Ong River bed

The area represents both
Archaean and Proterozoic
formations. Rock types
encountered are granite gneiss,
quartzite, hornblende  schist,

shales and limestone. The general
trend of foliation is NE-SW with
low to moderate dips towards the
SE. Four small limestone bands
occur in a cluster SW of Chot
Kanjari separated by shale or soil.
Limestone band encountered NE
of Saramsilipara extends in SW
direction for about 2 km. The
width varies between 50m and
200m. The limestone is not found
as a continuous band but occurs as
discontinuous exposures covered
intermittantly by shale or soil. It is
also exposed in the Ong River bed
and continues further in SW

direction. It is for the first time
that limestone occurrences have
been reported from the bed of the
Ong River, whereas previously, it
was believed that the bands were
terminating on the northern banks
of the east flowing river. The
average grade of the limestone in
these bands ranges from 45 to
48% CaCO; with 8 to 12% silica.

BASEMETAL DEPOSITS IN
BHIKABAHALI AREA OF
BALANGIR DISTRICT

Manoj Kumar Oram, DDG

4
The investigation for basemetal

undertaken around Bhikabahali in
Saintala block of Balangir District
featuring in Topo Sheet No. 64 P/7
during the Field Season 2000-01
revealed three galena bearing vein
quartz occurrences. These were
located 0.5km north, 1km north
and 1km NW of Bhikabahali
village. The vein quartz body
stretches over a strike length
varying between 3m to 90m with
width varying between 5cm to
1.5m trending in NW-SE to N55°E —
S55°W direction with an easterly
dip of 30° to 45°. The galena
bearing vein quartz is sheared and
made up of pale pink to white
stellate fibrous aggregates of
quartz and chalcedony with vug
structure.

The area belongs to Eastern Ghats
Mobile Belt comprising of the
litho-assemblages of khondalite
group, charnockite group with
porphyroblastic granite gneiss,
pegmatite and vein quartz. The
general trend of the lithounits
varies from NNE-SSW to NW-SE
dipping 30° to 70° in both easterly
and westerly directions. The
lithostructural analysis revealed
three set of joints, alignment of
several lineaments and a major
NE-SW trending shear/fault
inferred along the River Tel.

Galena is major mineralization in
the area with minor deposits of
malachite and covellite. Galena
occurs as  pockets, specks,
stringers and dissemination within
the cavities & fissure of vein
quartz. The galena mineralization
in this area is associated with vein
quartz only. The vein quartz bodies
are emplaced within migmatised
khondalite and quartzo-feldspathis
gneiss. Sometimes the
mineralization is also noticed at
the interface of vein quartz and
migmatised khondalite. The galena
mineralization is found surfacially
and diminishes at  depth.
Mineralization is not noticed
below 4 m depth or below the
water table which is at a depth of
4.8m. In view of this, no zone of
oxidation / gossan and no country
rock mineralization is marked. The
galena bearing vein quartz bodies
are crushed and brecciated. So it
may be concluded that the galena
bearing vein quartz in this area is
lithostructurally controlled and
under classified as  primary
hydrothermal cavity filling / fissure
filling within quartz vein.

18 channel samples were collected
from 3 trenches which revealed
the average Pb, Zn and Cu
contents of 0.02%, 0.0076% and
0.0083% respectively. 156 kg of
galena was recovered from 145
cu.m of excavation indicating a
recovery factor of 1.07 kg per
cubic metre. However, the
deposits in Bhikabahali area are
not commercially viable and of
academic interest only.

CHEMAMALI AND
POTAKAKURI BAUXITE
BEARING PLATEAUX,
KORAPUT DISTRICT

Dilip Kumar Sahoo, Geologist

/
@hemamali and Potakakuri

plateaux are located to the west
and adjacent to Kodingamali
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plateau in  Koraput district,
featured in Toposheet No. 65 M/4.
These two  plateaux  were
identified as bauxite bearing
during the F.S. 2012-13. These are
bounded by latitudes 19°00'34"N
to 19°01'44"N and longitudes
83°0 1" ;683°B’49"E.

Channel Sampling on pit wa: o
Potakakuri plateau

The Chemamali plateau is linked to
Potakakuri plateau in its west
through a small valley with a
distance of 150m. Chemamali is
the largest plateau in this study
area which extends in N-S
direction for a length of 2km and
average width of 400m while
Potakakuri plateau is extending
2.1km in E-W direction with
average width of 300m.

Channel Sampling on Scarp face:
Chemamali Plateau

About 1.5 sq km of plateau area of
both the plateaux occurs at a
height of more than 1100m above
Mean Sea Level. Scarp sections are
well developed surrounding the
plateaux with a vertical height
varying from 4 to 12 m. The litho
units exposed on the plateaux are
hard ferruginous laterite,
aluminous laterite and bauxite.

About four saucer shaped
depressions are noticed in both
the plateaux. Bauxite deposit in
these plateaux is associated with
khondalite of Eastern Ghat Super
Group of rocks of Archaean Age.
The foliation of the khondalite
trends N65°E-S65°W dipping 52°
towards south east. The bauxite is
formed from highly migmatised
khondalite by the process of in-
situ weathering. It forms gently
undulating blanket over the parent
rock with the slope angle of 2° to
12°. Bauxite is hard & massive but
at places it is porous and friable. It
displays different shades of
colours like vyellowish brown,
reddish brown and brick red etc. It
has low specific gravity and it is
gibbsitic in nature. Six channel
samples analysed reveal an
average Al, O3 content in
Chemamali plateau is 41.78% with
0.08% of RSiO,.

IMPACT OF POOR SOLID
WASTE MANAGEMENT ON
GROUND WATER

Santosini Swain, Geologist

A
@round water has become one

of the important sources of water
for meeting the requirements of
various sectors in the country in
the last few decades. It plays a
vital role i n |
development and in ensuring its
food security. The rapid pace of
agricultural development,
industrialization, urbanization &
mostly dumping of municipal solid
waste has resulted in the over
exploitation and contamination of
ground water resources in parts of
the country, resulting in various

adverse environmental impacts
and threatening its long-term
sustainability.

In most of the developing

countries, solid wastes are being
dumped on land without adopting
any acceptable sanitary land filling

ndi a’

practices. Precipitation that
infiltrates  the solid  wastes
disposed on land mixes with the
liquids already trapped in the
crevices of the waste and leach
compounds from the solid waste.
The leachate thus formed contains
dissolved inorganic and organic
solutes. In course of time, the
leachate formed diffuses into the
soil and changes the
physicochemical characteristics of
water. Leachate from a solid waste
disposal site is generally found to
contain major elements like
calcium, magnesium, potassium,
nitrogen & ammonia, trace metals
like iron, copper, manganese,
chromium, nickel, lead and organic
compounds like phenols,
polyaromatic hydrocarbons,
acetone, benzene, toluene,
chloroform etc. The concentration
of these in the leachate and water
depends on the composition of
wastes. Some of the pollutants
may be adsorbed during the flow
of leachate through the soil. The
leachate migrates from
unsaturated zone to saturated
zone. When leachate mixes with
ground water it forms a plume
that spreads in the direction of
flowing ground water
contaminating the ground water
of the locality. The degree of
ontanénatiomn @ mthec aquifers
depends on the transport rate of
contaminants and  depository
conditions at the site as the
contaminants permeate through
the soil media.

Due to contamination pH, total
dissolved solids, electrical
conductivity, hardness, chlorides,
fluorides, nitrates, sulphates,
chemical oxygen demand, Fe, Zn,
Cu and Pb in the groundwater
exceeds more than their
permissible limits and by using this
type of contaminated water
people face lots of dangerous
health hazards.
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In such conditions
remedies are proposed:

following

fRate of infiltration can be
reduced at the dumping site by
providing impermeable clay
cover. Hence lesswater will enter
and subsequently less leachate
will  be generated, thereby
reducing the amount of leachate
reaching the landfill base.

Yl Extraction of the leachate can be
collected at the base and
recycled, so that less amount will
enter the aquifer lying below.

Increasing the evapo-transpiration
rate by providing vegetation cover
over the landfill can also reduce
leachate production.

FLUID INCLUSION STUDY TO
UNRAVEL HYDROTHERMAL
MINERALIZATION

Sujit Kumar Das, Geologist

/
Eluid inclusions are fluid-filled

cavities sealed within minerals in
one or more phases such as solid,
liguid and gas. This can be
regarded as time capsules storing
information about ancient
temperature, pressure, and fluid
composition. These are usually 1
to 10 micron in size and are best
observed with the aid of optical
microscope. Fluid inclusions
provide very valuable information
to understand the character, origin
and evolution of hydrothermal ore
forming fluid and, ultimately ore
genesis. During crystallization the
growth rate may not be uniform
always. Due to oscillation of
growth rate, cavities are formed
and these are filled by the

medium. In this way fluid
inclusions are trapped during
crystallization. Usually melt

inclusions are common in igneous
rocks and fluid inclusions are
common in ore mineral
assemblages. Fluid inclusion
analysis is mostly associated with
Microthermometry.

It is the observation of various
phase changes in fluid inclusions
under controlled conditions of
heating and cooling and this is one
of the reliable and non-destructive
methods of fluid inclusion analysis.
It involves heating and freezing
experiment on a unique designed

unit which is attached to a
petrological microscope stage
preventing the latter from

rotating. The setup is a highly
sensitive one with an input for
liguid nitrogen that helps in
decreasing the temperature below
the room temperature up to
around -186°C. Liquid nitrogen is
used in microthermometry for
freezing. It is the nitrogen in a
liquid state at an extremely low
temperature. At  atmospheric
pressure, liquid nitrogen boils  at
-196 °C and is a cryogenic fluid
which can cause rapid freezing on
contact with the substance. Also a
special heating unit is used as
temperature controller to carry
out heating of the sample to a
maximum limit of ~600°C.

The following parameters are
observed during this analysis:

 Complete solidification
temperature. It is the
temperature at which the

vapour phase or liquid phase
completely gets solidified.
 The temperature of the
eutectic (T.). This is the first
recognizable  formation  of
liguid on warming a completely
solidified inclusion. It is also
called as first ice melting point.
It helps to identify the major
components in the system.

9 The temperature of melting
(Tm). This may refer to the
complete melting of ice. It is
also known as last ice melting
point when there will be no
daughter ice. It helps to
calculate the salinity in wt% of
the concerned component
present.

I The temperature of
homogenization (T,). It is the
temperature at which the liquid
and vapour phase in a fluid
inclusion homogenize to
monophase liquid or vapour.
This gives an indication of the

minimum trapping
temperature of the fluid
inclusion.

Fluid inclusion study will reveal the
source, migration and deposition
of minerals from hydrothermal
fluid. Along with petrographic
study it will provide very valuable
information to wunderstand the
character, origin, and evolution of
hydrothermal ore forming fluid
and ultimately lead to establish
ore genesis.

PROTECTING ISOTOPES USED IN
MINERAL EXPLORATION
Yogapurna Rout, Geologist

[sotopes are mainly used as

tracers for finding the ore deposits
which are located beneath the
surface of earth. For this case both
radiogenic as well as stable
isotopes are used as tracers. But
the radiogenic isotopes (heavy
isotopes i.e. Pb, Sr, and Nd) are
more preferable than the stable
ones (lighter isotopesi.e. H, O,
and S) because they remain
unaffected by the following
conditions:

fichanges in temperature and
pressure during transport and
accumulation
{different rates of
reactions, and
fipresence of different chemical
species  available in  the
environment.

chemical

Traditionally radiogenic isotope
tracers have been used to
establish the identity of reservoirs
supplying metals of economic
interest and provide information
on the origin of rocks hosting ore
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deposits in different geologic
environments, also it recognizes
fluids involved with the formation
of ore deposits, to catalog
economic ore deposits having
similar isotopic compositions to
facilitate recognition of differences
between economic and sub
economic deposits in the same
region and to evaluate processes
leading to the availability of metals
from mineral deposits to the
surface environment which helps
to gage the effect and toxicity of
mine areas on their immediate
surroundings.  Isotope  studies
helps in age determination of
orebodies and its genesis (by using
several methods i.e. He-method,
Pb-Pb method, Rb-Sr whole rock
method and K-Ar method).

Isotopes have a wide application in
exploration for buried or blind

mineral deposits in complex
regolith terrains. Careful and
thoughtful use of a range of

isotopes such as S, O, C, Pb, Sr and
others can be used at all stages
through an exploration program to
assist with interpretation of
geochemical anomalism, highlight
ore body relationships within their
local and regional geological or
structural setting as well as
assisting with interpretation of the
genetic character of a body of
mineralisation.

Most importantly, from an
exploration perspective, isotopes
can be wused in early phase
exploration in deeply weathered
and covered terrains to actually
locate an ore body in a similar
manner as using routine
geochemistry or geophysics. In
this situation isotopes can offer
effective and unique support for
anomaly discrimination for hidden
bodies of mineralisation. For that
we use EDXRF instruments using
isotopic  sources and  high
resolution Si (Li) detectors.

MAGNETITE IN PEGMATITE OF
BIRAMAHARAJPUR AREA IN
SUBARNAPUR DISTRICT

Bikash Chandra Sahoo, Geologist

V
The detailed exploration was

carried out over an area of 0.231sq
km by the Directorate of Geology
during FS 2012-13 near village
Dadarpali under Biramaharajpur
Sub-division of Subarnapur district
which is featured in Toposheet No.
73 C/4 and is bounded by the
latitudes 21°0 1

84°0 2 'EI88°02' 46 . 47"
area forms a part of Eastern Ghat
Super Group and exposes rocks
like norite and pegmatites which
have suffered variable degree of
weathering and alteration.
Pegmatites are observed to have
been emplaced along the joints of
norites as intrusives and occur as
disintegrated mass with in-situ of
resistant quartz core of variable
shape and size. The pegmatites are
emplaced along the E-W trending
joint plane of norites. The length
of the pegmatitites vary from 10m
to 110m and width from 4m to
50m. Two types of pegmatite i.e.
zoned pegmatite and unzoned
pegmatite have been encountered
in the study area. The unzoned
pegmatites are composed of
guartz, microcline, muscovite and
euhedral to anhedral crystals of
magnetite. Quartz and microcline
exhibits graphic and perthitic
intergrowth. These are small in
dimension i.e. length varying from
10 to 20m with width of 4 to 6m.

The zoned pegmatites occur as
large lensoid bodies surrounded
by either basic rock or soil. These
pegmatites show three zones i.e.
outer border zone, intermediate
wall zone & core zone. This zoning
is formed due to successive phases
of mineralization within the
pegmatitic body and characterized

18-.
21°01’ 28. 04" Mgitudesn d

E

by different mineral composition
and grain size. The outer border
zone consists of fine grained
quartz, microcline with or without
mica and has sharp contact with
the country rock. This zone is
mostly  disintegrated due to
alteration and weathering and
devoid of mineralization. The
intermediate  wall zones or
intergrowth zone are thicker and
coarser than that of border zone.
The intergrowth zone consists of

artz, feldspar, muscovite and

magnetite, beryl, collumbite,

garnet, zuicchn, ilmenite and rutile.
. e .

The impreghated magnetite

crystals retaining octahedron and
rhombohedron forms are well
preserved on the wall sections of
pits in the intergrowth zone. The
beryl and magnetite minerals
occur as pockets within the
intergrowth zone as observed in
the pit section. About 17 kg of
magnetite was recovered from 10
pits & 32 kg of float magnetite has
been recovered from the surface
of colluvial and elluvial zone. The
float and in-situ samples collected
from the area have been
confirmed as magnetite by the
IMMT, BBSR. Limonitisation also
have been marked in this zone due

to the alteration of
ferromagnesian minerals present
both in the pegmatites and
surrounding  norites.  Graphic

intergrowth  of quartz and
microcline feldspar has been
marked. The core zone is

composed of massive quartz and
exposed as small isolated mounds.
The quartz cores are exposed as
resistant ridges. The quartz is
white, smoky, milky white to
reddish white in color. In the core
zone the grain size is coarser.
Books of mica of thickness varying
from 0.1 to 10 cm are found to be
embedded within the quartz and
also occur as cluster on periphery
of the core zone.
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BAUXITE OUT OF BOUNDS,
VEDANTA NOW TURNS TO
LATERITE DEPOSITS

Sailaja Prasad Nanda, Geologist

Mth hopes of

in Niyamgiri hills virtually dashed,
Vedanta Aluminium Ltd (VAL) is
now eying laterite deposits in
Rayagada and Koraput districts for
its Lanjigarh alumina refinery
plant. The company has applied
for prospecting license recently at
Koraput Circle Mining Office for
extraction of laterities in villages
Sagabai, Panabara and Aratakori
spreading over 113 Hectares under
Kashipur Tahsil of Rayagada
district and 144 Hectares in village
Dangadeula of Koraput Tahasil.

Generally, laterites and lateritic
soils contain 20 to 25% Al,0;. The
bauxite problem of VAL would be
sorted out to some extent if the
State Government granted
Prospecting License and Mining
Lease of laterite for the first time
in Odisha. However, there is no
guarantee that anti mining bodies
will not oppose laterite extraction
too.

REMOTE SENSING AND FIELD
STUDIES TO EVALUATE THE
PERFORMANCE OF GROYNES
IN PROTECTING AN ERODING
STRETCH OF CHENNAI COAST
Jayaprakash Nayak, Geologist

We are very much aware of the

fact that coastlines are dynamic
and they have been changing as
long as there have been coastlines.
This statement is very well
applicable to Chennai also. The
city of Chennai, on the
Coromandel Coast in south east
India, has been facing the problem
of severe coastal erosion due to
improper coastal engineering
practices. The population of
Chennai has grown over the years,
and the demand for seaside land

and the related development has
increased. But the landward
displacement of the shoreline
caused by the forces of waves and
currents has been a perennial
NproBldmnfgr the BCRebnXi i cdast
since the last 100 years. Given the
magnitude of the wind and wave
forces active along the coast of

Chennai, the government has
adopted several measures of
coastal defence, mainly in the

form of constructing groynes since
2004 to arrest the on-going
erosion and possibly regain the
land lost to the sea over the past
century. This study is concerned
with remote sensing, GIS and field
based studies to evaluate the
performance of these groynes
along the north Chennai coast and
guantify the rate of accretion. For
this, digitally processed multi-
temporal (1972-2011) satellite
images were interpreted and the
shorelines for 7 different years
were  digitised in a GIS
environment. The digitised
shorelines, imported into the
USGS developed Digital Shoreline
Analysis System (DSAS) were
analysed and final maps were
generated depicting Erosion in
pre-2004 and Accretion in post-
2004 periods. These maps show
that the shoreline has eroded
about 220 meters in the last 32
years up to 2004, while it is
accreting at a rate of about 8 m/yr
from 2004 up to 2011. Finally a
shoreline change prediction model
was prepared in the DSAS
environment. The positions of the
future shorelines were determined
using a component of DSAS called
LRR and the position of predicted
shorelines was obtained.

Also some field studies have been
carried out like beach profiling
using Total station, area
calculation using DGPS, textural
analysis of the sand samples using
Electronic sieving shaker and

Gradi-stat  software. Sediment
analysis has indicated that finer
sediments indicates wider beach
and vice versa. Beach profiling
carried over a period of 60 days,
indicates that the accretion, as
analysed by satellite images, and
by USGS DASA model is certainly
very active in all the groyne areas,
however beach profiling has also
indicated
t her e’ sosioh in thhtlarea
that is in the south of groyne-6.
This is due to the absence of

groynes for a 2km stretch.
Sedimentology and ground surveys
coupled with archival data

indicates that the accretion rate is
better than expected and is more
that the erosion rate observed in
last 100 years.

Though it can be argued that
attempts to contain the sea may
be futile, it has been witnessed
here that the groynes are
performing well. The study has
demonstrated that remote sensing
and GIS are potential tools for
monitoring the status of coastal
cities, especially those undergoing
erosion. This study has clearly
demonstrated the applicability of
multispectral satellite to monitor
both erosion and accretion. This
study also indicates that the ten
groynes constructed by the
government are performing very
well by arresting erosion and
enhancing accretion, thereby
promoting the regrowth of the
shoreline. So this remote sensing
and field based technique can be
used for both erosional and
accretional studies along Odisha
coast. Several parts of the 486 km
long Odisha coast have been
facing inundation in recent times.

Views expressed in the articles
belong  exclusively to  their
respective authors and are not
essentially that of OGSA.

i D Sharma, Editor
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Appointment

Odisha  Public  Service Commission
recommended the appointment of 27
Geologists and 4 Geophysicists in the
Directorate of Geology. Till date, the
following officers have joined in different
offices as follows:

U Debasis Mohanty, Jaya Prakash Nayak,
Monica Ghana and Suprava
Subhadarsini Nayak have joined as
Geologists at the Office of the Joint

U G K Bhuyan, DDG was promoted to
JDG (L-1l) and joined at Dhenkanal on
19.08.2013.

U K C Mohapatra, DDG was promoted to
JDG (L-1l) and posted at Koraput.

U A B Mishra, DDG was promoted to JDG
(L-I) and joined at Keonjhar on
19.08.2013.

U K Patnaik, Geologist was promoted to
the post of DDG and joined at
Berhampur on 01.03.2013.

i

P K Panigrahi, Geologist was
transferred from Sambalpur and
posted at Keonjar.

N N Singhdeo, Geologist was
transferred from Sambalpur and

posted at Berhampur.

S Mishra, Geologist was transferred
from Bhubaneswar and posted at
Koraput.

D Sharma, Geologist was transferred
from Bhubaneswar and posted at

Director Geology, Balangir.

U Sitosna Sahoo, Subhra
Sunayana Aich, Satyajit
Rout, Sabita Behera and

Lajvanti Devi have joined as
Geologists at the Office of
the Joint Director Geology,
Berhampur.

U Yogapurna Rout, Santosini
Swain and Sujit Kumar Das
have joined as Geologists at
the Office of the Joint
Director Geology,
Dhenkanal.

U Arpita Tripathy and Nandini
Nibedita Pal have joined as
Geologists at the Office of
the Joint Director Geology,

Keonjhar.
U Bhabani Shankar Raut,
Gopal Chandra Majhi,

Sasanka Kumar Pradhan and
Ramesh Behera have joined
as Geologists at the Office
of the Joint Director
Geology, Koraput.

U Ananya Behera, Kanak Prava
Sahoo, Dileswar Kishan and
Sibanath Majhi have joined
as Geologists at the Office

of the Joint Director
Geology, Sambalpur.
U Manoj Kumar Rout, B.

-

The year 2013 is being celebrated as the INTERNATIONAL YEAR OF
WATER COOPERATION. The World Water Day on 22 March this
year was also dedicated to the theme of cooperation around
water and was coordinated by UNESCO in collaboration with
UNECE and UNDESA on behalf of UN-Water. (lllustration courtesy:
K K Rath, Cartoonist)

Sambalpur.

U J P Behera, Geologist was
transferred from
Bhubaneswar and posted at
Dhenkanal.

U N Sahu, Geologist was
transferred from
Bhubaneswar and posted at
Dhenkanal.

Retirement

U P C Vajani, DDG retired on
31.01.13 on superannuation.

U T Mahanta, JDG L-I retired
on 28.02.13 on
superannuation.

Training and Courses

U N K Mishra, Geologist, M R
Mohapatra, Geologist, D
Sharma, Geologist and B C
Sahoo, Geologist attended
G.S.| training at Jajpur Road
from 3™ to 12™ October
2012.

i A T Dash, IDG (L), G K
Bhuyan, DDG, G. Pradhan,
DDG, J P Behera, Geologist,
P C Mishra, Geologist and S
A Jena, Geologist attended a
workshop on “Devel op
of common Data base for
improved planning of the

Baskey, Manoranjan Behera

and Swagatika Dash have joined as
Geophysicists at the Directorate of
Geology, Bhubaneswar.

Promotion and Posting

U A K Mohanty, JDG (L-ll) was promoted
to JDG (L) and posted at
Bhubaneswar.

U A T Dash, JDG (L-Il) was promoted to
JDG (L-1) and posted at Bhubaneswar.

U T Mohanta, JDG (L-1I) was promoted to
JDG (L-1) and posted at Bhubaneswar.

U S N Parida, JDG (L-Il) was promoted to
JDG (L-1) and posted at Bhubaneswar.

U M R Mishra, DDG was promoted to
JDG (L-I) and joined at Bhubaneswar
on 19.08.2013.

U J P Panda, DDG was promoted to JDG
(L-Il)and joined at Bolangir on 19.08.13

Transfer and Posting

U S K Padhi, JDG (L-ll) was transferred
from Sambalpur and posted at
Berhampur.

U R K Kar, Geologist was transferred
from Bhubaneswar and posted at
Sambalpur.

U N Sahoo, Geologist was transferred
from Bhubaneswar and posted at
Dhenkanal.

U B C Sahoo, Geologist was transferred
from Bhubaneswar and posted at
Bolangir.

U S K Sahoo, Geologist was transferred
from Berhampur and posted at
Bolangir.

U M R Mohapatra, Geologist was
transferred from Keonjhar and posted
at Bhubaneswar.

i

Georesources in Odish
University on 16" & 17" April 2013.

J P Panda, DDG attended training on
“Treasury Management
27" to 29" December 2012 at
Gopabandhu Academy of
Administration, Bhubaneswar.

G K Bhuyan, DDG and A B Mishra, DDG
attended training on
Skill  required by  Government
Executive” at Gopaba
of Administration, Bhubaneswar from

28" to0 30th January 2013.

S Sahoo, Petrologist attended training

on “Right to20650r mat
Gopabandhu Academy of
Administration, Bhubaneswar from

11" to 13" February 2013 and 19" to

21% September 2013.

nan

12. . ..

Newsletter, the news bulletin of Odisha Geological Service Association, Directorate of Geology, Odisha, Bhubaneswar

Edited by Dharmendra Sharma, Secretary Technical, OGSA



