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The Atomic Minerals Directorate
for Exploration and Research (AMD)
is one of the oldest unit of DAE. It
was established in 1949 to carry out
survey and exploration for the raw
material required for atomic energy
programme of the country. In addi-
tion, other important assignments like
conducting geological / geotechnical
studies related to site selection for
nuclear power plants and repositories
for the disposal of radioactive wastes
generated from the nuclear power
plants are also undertaken.

The survey, exploration and
research activities of the Directorate
to identify and establish the mineral

ATOMIC MINERALS DIRECTORATE FOR
EXPLORATION AND RESEARCH

R.M. Sinha
Director, Atomic Minerals Directorate for Exploration and Research

resources of Uranium (U), Beach
sand resources [Thorium (Th),  Zir-
conium (Zr), Titanium (Ti)] and Rare
Metal and Rare Earth minerals [Nio-
bium (Nb), Tantalum (Ta), Yttrium
(Y), Beryllium (Be) and Lithium (Li)]
are coordinated from its Headquar-
ters at Hyderabad with seven regional
centers located at New Delhi,
Bangalore, Jamshedpur, Shillong,
Jaipur, Nagpur and Hyderabad,
besides two  sectional offices at
Thiruvananthapuram and
Visakhapatnam for Beach Sand and
off-shore investigations.

Uranium Investigations
The multidisciplinary and multifac-

eted exploration activities of Direc-
torate begins with the identification of
target areas by geological modelling
and interpretation of photogeological
& remote sensing data. Airborne
gamma-ray spectrometric (AGRS),
regional / detailed geochemical,
geophysical  and ground radiometric
surveys are carried out to delineate
favourable ones for exploration by
drilling.

Over the years of its dedicated
work, AMD has identified and estab-
lished vein type uranium deposits
along the Singhbhum Shear Zone
(SSZ) in Jharkhand at Jaduguda,
Narwapahar, Bhatin, Bagjata,
Turamdih (East & South),
Banduhuran (Turamdih West), Cen-
tral Keruadungri, Kanyaluka,
Mohuldih & Nandup and Bodal &
Jajwal in Chhattisgarh; sandstone type
deposits at Domiasiat &  Wahkyn in
Meghalaya;  unconformity related
deposits at Lambapur – Peddagattu
and strata-bound type at
Tummalapalle in Andhra Pradesh.
Some of the uranium deposits estab-
lished by the Directorate, are being
exploited by Uranium Corporation of
India Ltd.

The thrust areas currently under
active exploration include Gogi in
Bhima basin, Karnataka; Koppunuru
in Cuddapah basin, Andhra Pradesh;
Wakhyn in Mahadek basin,
Meghalaya and Rohil in Aravalli –
Delhi basins, Rajasthan.

The potential basins identified are
Chhattisgarh basin in Chhattisgarh;
Gwalior basin in Madhya Pradesh;
and Kunjar basin in Orissa.

Rare Metal and Rare Earths
Investigations

 AMD carries out exploration for
niobium and tantalum required as
structural materials in nuclear reac-
tors. The columbite-tantalite bearing
pegmatites are located in Bastar dis-
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trict, Chhattisgarh; Mandya district,
Karnataka; and in parts of Bihar and
Jharkhand, besides the known mica
belts of Andhra Pradesh, Bihar and
Rajasthan.

AMD operates pilot plants for
recovery of columbite-tantalite from
pegmatitic gravel.

Sizeable reserve of xenotime (ore
of yttrium and heavy rare earths) has
been established in the riverine plac-
ers of Siri river in Raigarh district,
Chhattisgarh; Deo river in Gumla dis-
trict, Jharkhand and in apatite-mag-
netite veins at Kanyaluka, Singhbhum
district, Jharkhand.

Beach sand and offshore
Investigations

 A number of heavy mineral
deposits consisting of ilmenite, rutile,

sillimanite, zircon, garnet and mona-
zite have been located in the beach
sands of Maharashtra, Kerala, Tamil
Nadu, Andhra Pradesh, Orissa and
West   Bengal; in the red-coloured
Teri sands in the southern parts of
Tamil Nadu and in the riverine plac-
ers of Ranchi-Purulia Plateau of
Jharkhand and West Bengal.
Thebeach sand deposits are being

bite-tantalite, beryl and lithium min-
erals and stockpiled them for future
needs. The achievements of princi-
pal activities of AMD are as follows:

Analytical Facilities
A large number of samples gen-

erated during different stages of
exploration are analysed in various
laboratories equiped with modern
facilities. The techniques that are
routinely employed include X-ray Dif-
fraction analysis,  X-ray Fluorescence
analysis, DC-Arc spectrograph,
Instrumental Neutron Activation
Analysis (INAA), Electron Probe
Micro Analysis (EPMA), ore micros-
copy and petromineralogical studies,
Atomic Absorption Spectrometer
(AAS), Inductively Coupled  Plasma
Atomic Emission  Spectrometer

Recovery Plant for columbite-tantalite

Beach sand mineral deposit

exploited by Indian Rare Earths Ltd.
Considering the large resources of
beach  sand  minerals  established  by
AMD, DAE has issued a ‘Policy
Resolution in 1998’for guided entry
of private entrepreneurs in the field
of beach sand exploitation/value
addition.

Resource Base
During the last five decades of sus-

tained efforts, AMD has established
94,000 tonnes of uranium oxide (mea-
sured, indicated and inferred), 7.99
million tonnes of monazite, 21.44 mil-
lion tonnes of zircon, 17.93 million
tonnes of rutile, 107.09 million tonnes
of garnet, 130.16 million tonnes of sil-
limanite and 348.22 million tonnes of
ilmenite. Besides, AMD has also iden-
tified adequate resources of colum-

Physical Attributes of Achievements (1950-2002) 
 

240 km (Contract drill) 
1030 km (Dept. drill) 

5.53 lakh sq km  ( AGRS Survey) 

9500 sq km  ( (Detailed survey) 

22,200 sq km (Survey)  

1.92 lakh sq km  ( Geochem. Survey) 

4.75 lakh sq km ( Rec.Survey)  

2590 sq km ( Geophy. Survey) 

2600 sq km ( Survey) 

3177 tonnes ( Lepidolite) 

4196 tonnes ( Beryl) 

114 tonnes ( Nb-Ta) 
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(ICP-AES), Spectrophoto meter and
Fluorimeter.

Systematic efforts are being made
to improve and evolve  new methods,
for the exploration of atomic miner-
als. Some of the important equipment
such as AGRS survey  system   for
airborne  surveys,  BUOA  for ore
grade  control  at uranium mines,
4-channel  gamma-ray spectrometer
for groundsurveys have been devel-
oped / fabricated indigenously. AMD
has also supplied portable gamma-ray
spectrometers to Geological Survey
of India and survey equipment to In-
dian Universities.

Besides, the hydrometallurgical
studies for recovering uranium and
associated elements from the ore are
carried out in the Mineral Technol-
ogy laboratories. Rb-Sr, U-Pb and
Sm-Nd isotopic and stable isotope
studies of sulphur, carbon, and oxy-
gen are carried out in the geochro-
nology laboratory.

A Technology Demonstration
Pilot Plant (TDPP) is being commis-
sioned at Jaduguda (one of the ura-
nium producing mines in India) for
carrying out leachability studies on
different types of uranium ores.

Human Resource Development
The Directorate imparts training

and provides professional and analyti-
cal services to the research and
development institutions and univer-
sities as a commitment to the human
resource and societal developments.

BARC Signs MoUs for Manufacture of Manipulators

In the quest for indigenisation of equipment and tools essential for
remote-operation in hazardous environment specially those which face
international sanctions, Nuclear Recycle Group (NRG), BARC, had
embarked upon a programme of collaborative efforts some time back.  In
one such programme, BARC was able to draft the services of M/s Hindustan
Machine Tools Limited, Bangalore, and M/s Kerala Hitech Industries Ltd.,
Trivandrum, and utilise their design teams and precision tools room facili-
ties for the development of Three-Piece Manipulators Encouraged by the
satisfactory performance of the prototypes developed by  both these com-
panies, Back End Technology Development Division decided to involve
them in manufacturing another 20 pairs of manipulators for the hot cells of
various projects of NRG. Memoranda of Understanding were signed on
May 08,2003 between BARC and these two public sector undertakings.

Bulk Uranium Ore Analyzer PC based AGRS System

AMD Website

www.dae.gov.in/amd/

amd_home.htm


