
NOTES 

APPLICATIONS OF ICP-MS IN EARTH SYSTEM SCIENCES 

A five-day t i a in~ng  course on "Applrcat~ons of 
ICP-MS In Earth System Sciences" sponsored by the 

Department of Science and Technology (DST), New Delhi 
was organized by the National Geophysical Research 
Instrtute, Hyderabad from 2tith to 30" June 2006, w~th the 
objective to lmpart theoretical and practical train~ng on 
geochemical analysls of major, mlnor, trace and ultra-trace 
elements including rare earth elements (REE) and preclous 
metals for studies In Earth, Ocean and Atmospheric 
Sclences Seventy- three partlclpants from various 
un~vers~tles and R&D organizations across the country 
attended this tralnlng programme, which was inaugurated 
by Dr P M Tejale, Dlrector General, Geolog~cal Survey of 
Indta (GSI) In h ~ s  inaugural address, he stressed on the 
importance of ICP-MS in the analysis of trace, REEs and 
PGEs In geological samples, with appl~catlons In dlfferent 
f~elds, notably geological, envlronrnental, ~ndustrlal, food, 
medicme, biological and nuclear fields 

The course was deslgned In such a way that lectures and 
practical tralning were glven equal weightage and conducted 
during mornlng and afternoon sesslons respectively The first 
day sesslon began wlth a lecture by Dr CRM Rao (GSI, 
Hyderabad) on the 'Role of ICP-MS and other techniques 
In Geochemical Mapplng' in whlch he gave detalls of ICP- 
MS analysis of geoiogical samples and the unified data 
qual~ty monltorlng procedures adopted in Internat~onal 
Geochemical Mapp~ng Project He cited examples of 
analyt~cal schemes currently followed In mapping projects 
undertaken by GSI Dr MRP Reddy (C-MET, Hyderabad) 
dellvered a talk on 'Analysis of Geological samples by ICP- 
AES' In wh~ch he discussed the problems and lntrlcacles 
involved in the analysls of geological samples Dr VVS 
Gurnadha Rao (NGRI) delivered two lectures entltled 'Use 
of intormatlon and commun~catlon technology for Earth 
System Sciences' and 'Speclation studies of trace elements 
rn the sed~ments of Hussaxn Sagar Lake, Hyderabad" In 
whlch he vividly dlscussed the computationlmodelling in 
hydrosc~ences, data presentation and Interpretation glvlng 
site spec~fic examples Mr Kapil Kumar (Perkin Elmer Indla 
Ltd , Mumbal) gave a talk on some aspects of 'Dynamic 
Reaction Cell (DRC) for reduclng interferences uslng 
chemical resolutions in ICP-MS' and described rts 
advantages and anal ytrcal potentla1 

The second day began with a lecture by Dr R Gopala- 
krishnan (GSI, Bangalore) on 'Platinum Group of Elements 
(PGE) In layered complexes' in whrch he expla~ned the 
nature, occurrence and distribution of PGE bearlng rocks 

In dlfferent parts of Jnd~a and abroad Prof V Rajarnani 
(JNU, New Delhl) delivered a series of lectures on the 
'Theoretical basls of geochemlcal data lnterpretatlon for 
Igneous systems' and dealt In detail about the fundamental 
aspects of geochemistry, solutron behamour, factors 
governing mlneral formatlon, class~ficat~on of elements etc 
Dr T Prasada Rao (RRL, Trlvandrum) gave a talk on 
'Appl~cations of preconcentration and hyphenated 
techn~ques In geochemlcal analysis' and explained the 
Importance for such techn~ques In prec~sely est~rnatlng trace 
and ul tra-trace elements, whlch are problematic and difficult 
to be determined by normal methods 

On the third day, the session began with the lecture by 
Dr ML Patil (Hutti Gold Mlnes Ltd , Huttl) on the "Nature 
and mlneralisat~on of Huttl gold deposits' in whlch he 
discussed the occurrence and dlstrlbution of gold In Huttl, 
various procedures and protocols lnvolved In retrieving the 
bullion gold right from the exploration stage Dr PK 
Mukherjee (Wadla Institute of Himalayan Geology, Dehra 
Dun) gave an overview of the 'Appl~cat~on of X-Ray 
Fluorescence (XRF) spectrornetr~c techn~que' to the regional 
and global geochemical baseline studies after explaining the 
principles, concepts, ~nstrumentatlon, methods and 
developments of XRF spectrometry Dr AK Agrawal (NPL, 
New Delhl) delrvered a lecture on 'Qual~ty assurance and 
quallty control In chemlcal analysis' and dealt on SI units, 
traceability, certified reference materials (CRMs), Indlan 
programme on preparation and dissemination of CRMs Dr 
EVSSK Babu (NGRI) gave a talk 'Electron probe 
microanalysis (EPMA) Overview of concepts, 
~nstrumentatlon, methodologies and petrological 
applicat~ons' and expl~cltly dealt wlth the fundamental 
aspects of EPMA Dr Mksood Ahmed (NGRI) dellvered a 
lecture on the 'Importance of lsotoplc and trace elemental 
studles in marlne sediments for understanding past global 
and reg~onal climate events' and discussed evidences of past 
global changes, appIication of stable and radiogenic (Sr, Nd) 
isotopes and some new ~sotopic/trace elemental proxles in 
palaeocl~mattc studles 

On the fourth day, the first lecture was delivered by 
Prof DK Paul (Presidency College, Kolkata) on 'PGE 
geochemistry of mafic rocks with emphasls on the Deccan 
basalts Implications for mineralization and petrogenesis' 
In whlch he dlscussed the nature, occurrence, distrlbut~on 
of PGE bearlng minerals rn mafic-ultramaflc rocks 
Dr V Balaram (NGRI) gave a lecture on 'Recent advances 
in instrumentation and applications of ICP-MS' and 
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explalned the fundamental aspects of ICP-MS analysl, and 
recent advances In the field of geochemlcal analysls by ICPs 
Dr K Chandrasekhar (DMRL, Hyderabad) dellvered ,I talk 
on 'Appllcatlons of nanornaterlals in environmc:ntal 
management' In which he gave a detalled account 01 the 
baslc aspects of nanotechnology and its appllcat~on in 
pollut~on prevention, remediatlon and treatment, cltlng 
several examples Dr MV Subba Rao (NGRI) gave a le zture 
on  'Trace e lement  and  REE data Interpretation In 
geochemlcal sciences' glvlng details on the method and 
mode of geochem~cal data presentation and ~nterpretat~on 
Dr Y J B haskar Rao (NGRI) talked about 'Multr coll~:ctor 
(magnetic sector) ICP-MS and ~ t s  applications to earth 
system sc~ences' in whlch he compared the sdllent features 
of TIMS and MC-ICP-MS particularly useful rn the field of 
geochronology Mr Prasenjlt Kar (MIS Varian India Ltd , 
Kolkata) gave a talk on 'New innovations rn atomlc 
spectroscopy from VARIAN' and dealt on the latest features 
that have been incorporated In rnanufacturrng ICP-MS 
systems 

On the last and fifth day, the session began with a ler-ture 
by Prof Mlhir Deb (Delhl University) on 'Petrographlc 
evaluation - An essential pre-requisite for any geoche r~~ca l  
s t u d ~ e s '  in which he brought out  the Importance of 
petrographic studies cltlng several studles carr~ed out bvfore 
and after obtain~ng geochemical data prjor to thln sec tron 
studles Prof N SomeswaraRao (AndhraUniverslty) gave 
a lecture on 'Appl~cations of ICP-MS and AAS In drffvrent 
fields of research" and explained the importance of cherxcal 

analysis with selected case studles on analysls In surface 
and groundwater, indoor alr pollution, drugs, edlble olls, 
amblent alr quallty, seawater and mdrlne sediments Dr 
M M Sarin (PRL, Ahmedabad) dellvered a talk o n  
'Reducing Interferences In ICP-MS uslng DRC or Co l l~s~on  
Cell Technology (CCT)' and explalned some important 
aspects of spectrochernlcal analysis pertaln~ng to physical 
structure of plasma, afom~zatiordexcltatlon processes, types 
of nebulizer and prlnclples governing DRC or CCT In mass 
spectrometry On all the five days, partlclpants were g~ven  
extenszve pract~cal  tralnlng In batches on d~fferent 
~nstruments such as ICP-MS, AAS, GF-AAS, XRF, EPMA, 
MC-ICP-MS, GC-MS and ICP-AES Enough care was taken 
to ensure that all the partlclpants obta~ned hands-on tralnlng 
and a feel of these equipments with~n the trainlng perrod 

Dr Ch Slvajr, DST, New Delhi, presented an overvlew 
of the DST lnitiat~ves in Earth System Sclences dur~ng the 
closlng ceremony, and dtstributed certlf~cates to all the 
participants Dr VP Dlmri, Director, NGRI, who was 
present during the closlng ceremony, said that NGRI wlll 
conttnue to hoId such Tra~nlng Programmes periodically rn 
emerglng technolog~es whlch are h ~ g h l y  beneficial to the 
young and buddlng researchers of our country 
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DEEP OFFSHORE TECTONICS OF THE MEDITERRANEAN (DOTMED) 

The Geolog~cal Soc~ety &France (Soc~ete Geolog~que De France) has brought out a 64 page memolr on DOTMED 
A Synthes~s of deep marlne data in the eastern Medlterranean Chamot-Rooke, N , Rangln, C , Le Plchon, X and 
DOTMED worklng group (2005) Mem Geol Soc France, n s , no 177 64p 9 plates +CD, contalnlng nlne excellent 
deta~led Eastern Medlterranean maps on the ( I )  K~nematlc framewolk, (2) Se~sm~c~ ty  and crustal motion, (3) Crulse 
tracks location, (4) Magnetlc and Bouguer anomaly map (5) Heat flow map, (6) Structural map of Eastern Medltcrranean, 
(7) Structural map of Central Medlterranean, (8) Mo~phostructu~ a1 map of the Central Medlterranean (9) C~oss-sectlons 
mar' 

The publication attempt5 to synthes~ze deep marlne data in the Eastern Medlterranean The project evolved out of 
the growlng ~nterest In 011 exploration in deep waiers durlng the last two decades w~th the academrc and sclcnt~fic 
~nterest in new geolog~cal and geophysical studles In deep offshore tectonics All the new informat~on was colnplled lnlo 
a GIs base from which several maps were produced addlng valuable Inputs to the global geodynamlc database 

The pubIicatlon rs ava~lable tor reference In the l~brary of the Geolog!cal Soc~ety of India at Bangalore 
M S RAO 
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