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CENTRAL PETROLOGICAL DIVISION
Hydrothermal experiments on natural Pyroxene/Amphibole in presence of
fluids of different pH conditions and/or with excess silica
In order to study the alteration pattern of natural amphibole and pyroxene in presence of
hydrothermal fluids, the amphiboles (hornblende) samples were separated from the an amphibolite rock
sample of Myopia Ophiolite, Arunachal Pradesh and pyroxene (augite) from a Syenite rock sample of
Solvanur Block, Metapayam district, Tamil Nadu within the laboratory. The amphiboles were lath
shaped with very few strips of chlorite occurred as very fine veins along the fractures. Traces of
plagioclase was also observed. Being igneous in origin the grains showed least alteration under
microscope and also in SEM image. Some of the grains are prismatic while some are equant. During
FS 2014-15, experiments were carried out at higher temperatures from 600°C to 700°C and 150MPa
pressure with natural pyroxene and amphibole using fluids of different pH (from pH-5 to pH-9). In the
last 6 months, experiments on amphibole and pyroxene were carried out at lower temperatures at 400°C
and 450°C at 150MPa pressure.
The experiments of amphibole at higher temperature (600°C to 650°C) and pressure (1.5 Kbar)
show an increase in the proportion of Na and Al and a slight decrease in K, Fe and Si in comparison to
the starting material (Fig-1). This is mainly because in the magnesio-hornblende structure Si has been
further replaced by Al and to balance the excess negative charge Na is simultaneously incorporated in
the A-site of the amphibole leading to a composition of that of pargasitic hornblende (Fig-2).
Incorporation of Na in the amphibole structure is due to ionic diffusion from plagioclase present in the
original amphibolite rock. Increase in Al content is also due to diffusion either from plagioclase or from
altered chlorite in the original amphibolite. However, the hydrothermal experiment at lower temperature
(400-450°C) and 150 Mpa pressure has shown no significant changes in the composition of the
amphibole. This transformation of hornblende to pargasite at a temperature range of 500-800°C is
attributed to either during ocean floor metamorphism or due to interaction with Na/K bearing hydrous
fluids derived from sea-water.

Fig. 1: Plot of EPMA data showing variation of Na,
Al, Si and K

Fig. 2: Chemical variation of the starting
composition and run products of amphibole
(Fields in the graph defined after Deer, Howie and
Zussman)
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The hydrothermal experiment on pyroxene at temperature range from 650ºC and 600 ºC
showed no evidence of alteration to other phases. However, subsequent experiments at lower
temperature (400°C to 450°C) and 150 Mpa pressure show a zoning along the grain boundaries. From
EPMA analysis it is observed that the core remained augitic in composition but along the grain
boundaries there is a considerable decrease in the Fe content along with slight decrease in the Al and Na
content while there is enrichment of Mg, Ca and slightly silica. Compared to the starting composition
good amount of magnetite has also been observed.

Composition
of the core
Composition
of the rim

Na2O
2.5

SiO2
50.99

Al2O3
1.48

MgO
8.98

CaO
20.19

FeO
15.54

MnO
0.39

TiO2
0.14

Total
100.22

0.1

54.53

0.27

16.14

24.96

2.22

0.12

0.34

99.5

This is a contrary to the general trend in which at lower temperature Fe stabilizes in the
pyroxene structure and crystallization of pyroxene follows a path towards Fe rich end. However R.
Elsdon (1982) had reported leaching out of Fe from gabbro during hydrothermal alteration on
interaction with volatile rich phase owing to the high mobility of Fe at a temperature range of 400550°C resulting in a zoning along the grain boundary. According to Elsdon the Fe-rich fluid formed by
this auto-metasomatic process is responsible for formation of magnetite deposits similar to those
responsible for genesis of Cornwall-type magnetite deposits. Reverse zoning in augite has also been
reported by Roger H. Hewins (1974) and one of the possible reasons according to him and Robinson et
al, (1971) is the loss of an orthopyroxene component from the rim by reaction of a relatively
homogeneous crystal with a late hydrothermal liquid. Increase in oxygen fugacity of the late liquid has
been stated by Frisch et al (1969) and Thompson et al, (1971) as another possible reason for enrichment
of Mg in the late liquid and oxidation of iron to form magnetite.
Further experiments are to be carried out with orthopyroxene as a component.

One atmosphere experimental studies on Iron Ore Group basalts from
Dangoaposi – Noamundi areas of Singhbhum Craton: Phase equilibrium
studies to constrain the magma characterization
The present experimental work is concentrated on the unaltered or least reconstituted IOG basaltic
rocks of Koira and Noamundi-Dangoaposi area of the West Singhbhum craton. Eighteen (18) unaltered
and undeformed samples of Iron Ore Group (IOG) basalts were collected from Koira and NoamundiDangoaposi area and Gua-Ghatkuri-Manoharpur-Chakradharpur area for experimental studies at 1
atmosphere to determine crystallization history and understand the parent magma character during the
Proterozoic. After petrographic studies, 4 samples devoid of any tuffaceous material or any veins and
vesicles were selected for experiments. The EPMA analysis of the basalt collected from field shows
composition of Ferro-basalt.
Composition of
Ferro-basalt

Na2O
3.35

SiO2
51.05

Al2O3
13.05

MgO
5.73

CaO
7.92

FeO
14.28

K2O
0.42

TiO2
2.35

Total
98.86
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Glass was prepared by heating the powdered samples in a platinum crucible at 1550°C in Kanthal
furnace and then by quenching the samples. Twenty experiments were carried out in Graphite furnace
using the glasses as the starting composition wrapped in platinum foils ranging from temperature
1400°C to 800°C at 1 atmosphere. Some of the experiments were repeated and carried out for longer
durations.

Fig. 1: The system Di-An at 1 bar (after Bowen,
1915)

Fig. 2: Present pseudo-binary system showing
the projection of initial liquid composition and
the trend of crystallization of the ferro-basalt.

The electron microprobe studies of the experimental charge materials of the temperature range
from 1400°C to 1150°C revealed crystallization of no mineral phases. The run products at these
temperatures show homogeneous glass. The opaque phase could be seen in the runs below 1400ºC. The
opaque’s are distributed in a scattered manner in the glassy matrix and are identified as magnetite and
ilmenite. At 1100°C, crystallization started with the appearance of Cpx as the first phase with scattered
opaques of magnetite in the glassy matrix. When the data plotted on the Wo-En-Fs triangle, Cpx shows
composition of augite. This is due to presence of high amount of iron (due to which the basalts are
termed as ferro-basalt), the system behaves as a quaternary system with Fe as another component and
the initial liquid composition being outside the ternary system. Therefore, the first phase crystallised is
pyroxene instead of plagioclase. The liquidus and solidus temperatures of the present pseudo-binary
system with pyroxenes and plagioclase as two end members are lowered as given by Bowen (1915) in
the diopside-anorthite binary system (Fig. 1). Simultaneous crystallization of pyroxene and plagioclase
takes place at 850°C. Therefore the pseudo-eutectic of the present system occurs at 850°C and shift
more towards anorthite rich end with relative squeezing of the anorthite field (Fig. 2). This shifting and
lowering of eutectic and relative squeezing of the anorthite field is due to presence of good amount iron
in the system.

Petrogenesis of Metapelitic granulites from Varushanad Hills and
Rajapalayiam to understand the general nature of tectonic evolution of
Madurai Block of the Southern Granulite Terrain
Based on extant geochronological and geochemical evidences, the Madurai Block of Southern
Granulite Terrain (SGT) is at present divided into the East Madurai Block (EMB) and the West Madurai
Block (WMB) sutured along the NNE trending Suruli Shear Zone (SSZ, Brandt et al., 2014; Fig. 1).
The present project was taken up to understand the difference in PT-t paths in metapelitic rocks across
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the Suruli Shear Zone in order to understand whether there occurs any difference in characteristic P-T
paths and if so, what are the implications of such differences. In view of the fact, that contradictory P-T
paths have been reported from EMB, at times from same locality, three areas from EMB were selected
for detailed study. These are:
1.
Varushanad Hills : Directly on the Suruli Shear Zone
2.
Usilampatti
: Further east into the EMB
3.
Rajapalaiyam
: Further south into the EMB, an area from where contracting P-T path
have been reported by different groups working almost in same location.
The following summarizes our present study and understanding from each of these areas:

Fig. 1: Lithogeological Map of Southern Granulite Terrain; the blue loop marks the study area.
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Fig. 2a: P-T path of Varushanad granulites
deduced from study of metapelitic rocks.
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Fig. 2b: P-T path of Usilampatti granulites
deduced from study of metapelitic rocks.

Varushanad Hills:
Field and laboratory studies in Varushanad Hills suggest four deformation events with two
episodes of metamorphism. D1 was associated with metamorphism and migmatization in granulite
facies (M1) and development of regional gneissic banding (S1) with a NNE trend parallel to the Suruli
Shear Zone. The S1 was folded (F2) in D2 and concomitant metamorphism M2 in the amphibolites
facies. A second gneissic foliation (S2: ~ N15ºE) has developed axial planar to F2. The shear zones (SSZ
– D3) has a N30ºE trend and has affected the entire Varushanad Hills. The D4 is a dome-basin pattern
with major dome axes oriented northwesterly and affecting the sheared rocks. Locally a spaced
cleavage has developed axial planar to the long axis of the dome-basin structures.
The rock types studied in Varushanad Hills include migmatitic charnockite, a grey garnetiferous
granite gneiss which occurs in small local bodies and possibly represents local melt segregation and
ponding of the migmatitic melt, a local occurrence of a garnetiferous enderbite, bands and lenses of
quartzite, khondalite, garnet-cordierite gneiss and calc silicate within the charnockite, boudinaged mafic
granulite (mafic dykes intrusive into the above mentioned units), a later pink coarse to pegmatitic
granite intruded along the NE-trending shear planes, patchy charnockite development along the granite
veins intruding the grey granite gneiss.
Textural studies in the metapelites coupled with geothermo-barometric analyses and construction
of activity corrected multicomponent P-T grids and pseudosections with effective bulk compositions
suggest an initial heating and porphyroblast development, followed by cooling with the melt still
present in the system and finally a near isothermal decompression (Fig 2a), with or without cooling at
temperature >800ºC and a fall in pressure from around 7 to <5kbars. Thus the P-T path essentially has
two components: (a) a heating-cooling path and (b) a decompression event. The geochronological study
is under process. However, monazites dating from Varushanad hills suggest a Cryogenian event
followed by a Pan African event.
Usilampatti Granulites:
Granulites have been studied from Usilampatti and Sakkanurani areas in the typical EMB outside
the shear zone. Here although D1 and D2 are prominent deformation episodes, the trend of the lithounits
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is in general E-W. The rock types studied in this area are charnockite, granite gneiss, mafic granulite
boudins, calc silicate, khondalite, quartzite and high Mg-Al metapelitic granulites that have typically
developed sapphirine in the assemblage. Several micro-domains with distinct microtextures have been
recorded from this area. Variation in texture and mineralogy, sometimes within different microdomains
in the same section, suggest micro-scale composition variation. Extensive occurrence of myrmekite
possibly attests to presence of melt during porphyroblast development. Geothermobarometric
considerations from sapphirine-spinel thermometry as well as occurrence of high alumina
orthopyroxene suggest ultra-high-temperature metamorphism (890-900ºC) at around 5 kbar pressure.
Activity corrected P-T grids and six to nine component pseudosections (in MnCFMAS and
MnNCKFMASH systems) suggest early heating and cooling event followed by near isothermal
decompression under high-temperature conditions (Fig. 2b). Thermodynamic mode calculation,
compared with textural observations, explains that decompression leads to garnet breakdown into
orthopyroxene-cordierite symplectite with progressive increase in cordierite proportions with
decreasing pressure. Geochronological studies are yet under process. Monazite dates suggest terrain
evolution is dominantly early Cryogenian followed by Pan African overprint. Exact relation of the
events with the P-T path is at present being carried out.
Rajapalaiyam and Sivagiri Granulites:
Mapping has been carried out in Mottamalai quarry near Rajapalaiyam. The hills/ quarried rocks
are either charnockite or garnet and sillimanite bearing leucocratic granite gneiss. Enclaves of highgrade metasedimentary rocks like quartzite, khondalite, garnet-cordierite gneiss, garnet-cordieriteorthopyroxene-biotite gneiss and garnet-cordierite-orthopyroxene-sillimanite-biotite gneiss are present
within both charnockite and garnetiferous leucogranite-gneiss. Boudinaged mafic granulites are present
within the khondalite enclaves.
The khondalite are constituted of garnet-biotite-quartz-feldspar ± sillimanite. These are
mygmatitic rocks with garnet-sillimanite-biotite in the melanosomes and quartzo-feldspathic
assemblage with or without garnet in the leucosomes. The gneissic banding, defined by preferred
alignment of garnet and silliminite, swerves round the garnet porphyroclasts, thereby suggesting a
second generation gneissosity development (S2); while the first gneissosity identified (S1) is represented
by the mygmatitic banding. Thus, at least two generations of gneissosity development and therefore two
phases of deformation (D1 and D2) can be identified from Rajapalaiyam area. The gneissosity (S2)
shows open warps with S2 trend varying between 305°/60°W to 342°/84°E. These warps represent a
fourth deformational event (D4) with NNW trending fold axial plane. The third deformational event
(D3) in this terrain is represented by shear deformation with C-planes trending N30°-35°E. In
Mottamalai area the sense of shearing is sinistral. Thus four deformational events have been identified
from Mottamalai area near Rajapalaiyam. The mineral assemblage in the metapelitic gneisses is
cordierite-garnet-orthopyroxene-sillimanite-kornerupine.
The rock is migmatitic. Petrographic studies so far suggest the following reactions:
Grt + (? Sill)  Kornerupine + Qtz ………………………….(1)
Opx + Sill  Kornerupine + Crd………………………………(2)
Grt + Kornerupine + Qtz  Opx + Crd…..…………………….(3)
Further study is at present being carried out to understand the significance of kornerupine
bearing textural relations from this southern extremity of Eastern Madurai Block.
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CUTORIAL DIVISION
 The Curatorial Division, CHQ regularly maintains Siwalik Fossil Gallery, Invertebrate
Fossil Gallery, Rock & Mineral Gallery, which are the three running galleries of GSI at the
Indian Museum, Kolkata. A large number of visitors at these galleries are attended by the
staffs & officers of Curatorial Division in normal days and even in holidays at the galleries.
As an effort to facelift of the galleries, restoration and painting of all the models in Siwalik
Gallery are carried out during the period.
 This division also carries out routine maintenance and up keeping of Meteorite repository.
Many dignitaries including Hon’ble Central Minister also visited the Meteorite Repository.
Processed samples from meteorite specimens are provided to the Meteorite & Planetary
Science Division, M-IV, CHQ for research work. The Earth & Meteorite Gallery in Indian
Museum is under complete renovation process with a proposed Gem Section.
 The research studies of GSI officers from CHQ are facilitated by giving access to about 127
fossil samples. Database of 145 GSI Type Fossils is uploaded in portal.
 This division participated in the following Exhibitions during the period.
1) International Conference on Engineering Geology in New Millennium (EGNM 2015) at
IIT, New Delhi from 27-29 October 2015.
2) Celebration of Senior School Founder’s Day of Pratt Memorial School, Kolkata by
providing Posters & samples on loan in the 1st week of November.
3) Platinum Jubilee Celebration of Maharaja Manindra Chandra College, Kolkata from 911 December 2015
4) 11th Jatiya Sanhati Utsav-O-Bharat Mela, Sonarpur, South 24 Parganas from 12 – 18
Dec 2015

Students found a topic of interest at the GSI
Pavilion at Maharaja Manindra Chandra College,
Kolkata during 9 - 11 December, 2015

Visitors interacting at the GSI Exhibition Pavilion
at 11th Jatiya Sanhati Utsav-O-Bharat Mela,
Sonarpur, Kolkata 12-18 Dec., 2015

 Active support by providing man power both officer & staff, soft copies of posters, samples as
required for GSI’s participation in the following exhibitions was rendered to the concerned
regions for conducting the exhibitions.
1) Indian National Exhibition – cum – Fair 2015, Kolkata from 22nd – 26th August 2015.
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2) 19th National Exhibition, Kolkata from 9th – 13th September 2015.
3) Mining Mazma (FIMI), Bengaluru from 24th – 26th September 2015.
4) 20th Sundarban Kristi Mela O Lokosanskriti Utsab, Kultali, Soth 24 Parganas from
20th – 29th December 2015.


Standard sets of Rocks & Mineral samples were freely provided to thefollowing educational
institutions for teaching purpose as per the charter of GSI to disseminate geo-science
knowledge to the students.
1) Vivekananda College, Thakurpukur, Kolkata
2) Kharampur High School, Kharampur, North 24 Parganas
3) Dakshineswar Sri Sri Saroda Devi Balika Vidyamandir, Kolkata

Training imparted from Curatorial Division in GSI
staff on identification of Rocks and Minerals in the
‘Institutional Training Programme for JTA (Geol.) &
Lab. Asstt. (Geol.) of GSI’ on 8 October 2015

Training to the Graduate level students on
Identification of common rock & mineral varieties
in hand-specimen

 GSI has issued the Resolution on declaration of Karai – Kalakkalnattam Section as
Geoheritage Site on 06-05-2015. The Government of Tamil Nadu has issued the Notification
declaring the Badlands of Karai Formation with Cretaceous Fossils along Karai –
Kalakkalnattam Section, Perambalur District, Tamil Nadu as Geoheritage Site on 04-09-2015.
A committee was constituted by the State Government for gathering the available existing
rules for the protection of the Varkala Cliff with GSI is a member. A Writ Petition is filed
before the Honourable High Court of Kerala at Ernakulam on the Helipad area of Varkal Cliff
section where GSI is impleaded as 8th respondent out of 12 respondents. The Draft Resolution
on declaration of Pillow Basalt near Mahadev Bigha, Gaya District, Bihar as Geoheritage site
has been prepared in consultation with SU: Bihar and process is on to resubmit the same to
DG, GSI for approval.
 The draft Bill on “National Geological Sites (Conservation, Protection and Maintenance) Act
2013” has been submitted to the MoM in the month May 2014. Regular interactions are being
made with the Monitoring-6, PSS (P&M), CHQ for incorporation of necessary modification in
the draft bill. A note was submitted to the MOM pertaining to the queries on justification of
legislation for declaration of Geoheritage Site and lacunae towards maintenance of already
declared geoheritage site. Parliamentary Questions on status of maintenance of the
Geoheritage Sites was attended immediately & intimated to the Paliamentary Cell, CHQ.
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ENGINEERING PROJECT EVALUATION (EPE) DIVISION, NEW DELHI,
DGCO, GSI
Examination of 9 DPRs as per earlier system were under various stages of evaluation. Out of
these, Conditional Clearance (CC) has been given to 4 DPRs (1800MW Kamala HEP, Arunachal
Pradesh; 560MW Kwar HEP & 390MW Kirthai-I HEP in J&K, (REV) J&K and Subansiri, Lower
HEP (Memorandum of changes) in Assam. The geological observations for 345 MW
Shivasamudram HEP in Karnataka and 240 MW Umangot HEP in Meghalaya is under progress for
which reply to geological observations is awaited. The revised schedule of balance investigations for
74 MW Tagurshit Project in Arunachal Pradesh, for which the Conditional Clearance was given in
last FSP, has been accepted.
The Techno Economic Clearance (TEC) for four projects viz. 600 MW Kiru HEP in J&K,
186 MW Tato-I in Arunachal Pradesh, 150 MW Lower Kopili HEP in Assam and 210 MW Heo
Project in Arunachal Pradesh have been accorded by Central Electric Authority (CEA). The TEC
meeting of the 400MW Seli HEP in Himachal Pradesh was also held at CEA but the clearance has
been withheld for want of completion of Power House drift and necessary rock mechanic test. Out of
the above projects the Lower Kopili, Tato-I and Heo projects have also been vetted by Geological
Survey of India.

Shri Balvender Kumar, Secretary, MoM welcomed by Shri
Harbans Singh, Director General, GS at the GSI Pavilion
at Indian Society of Engineering Geology at IIT, New
Delhi during 27-29 Oct., 2015

Visitors seeking information at the GSI Pavilion at IIT,
New Delhi during 27-29 October, 2015

Mr. A. Strom, Hydropower institute, Moscow - One
of the Russian Delegate at the GSI Pavilion at IIT,
New Delhi during 27-29 October, 2015

Dr. H. Reeves of British Geological Survey with Sri
M. Raju, ADG, PSS, GSI at the GSI Pavilion at IIT,
New Delhi during 27-29 October, 2015
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As per the new system of appraisal where the geological chapter is sent to GSI at a very early
stage when the geological explorations of the project are being planned, 10 DPRs were evaluated in
Level-I. Out of these, 1st consultation meeting of three projects in Arunachal Pradesh and one project
in J & K have been held. 1st observation on the geological aspects of the DPR has been framed in
respect of 3 HEP falling in the state of J&K, Himachal Pradesh and Uttarakhand. Replies to the 1st
observation were reviewed and 2nd observation has been framed for 1000 MW Turga PSP in West
Bengal. The replies to the 2nd observation were received and 3rd observation has been framed for 2
projects situated in Meghalaya and Himachal Pradesh.
The DPR of India-Nepal joint venture, 5600 MW installed capacity Pancheswar multipurpose
project in Nepal and the downstream 240 MW Roopali Gad re-regulating dam in the Indian territory
is under evaluation for which official meetings have been held with CWC and WAPCOS authorities
for determining the exploration/investigation requirements. A meeting was also held with CWC &
WAPCOS authorities in the chamber of Additional Director General & National Mission Head
(Mission –IV), GSI Kolkata to discuss the treatment strategy for the major shears/ weak zones
exposed at the foundation level of Block 7,6,4,5 of Punatsangchhu HEP-II Bhutan.
The inspection visit to Turga HEP West Bengal was also undertaken along with Dy, Director
General Mission-IV, GSI, Kolkata, officers of GSI (ER) and Project authorities. The different
component of this Pump Storage Scheme was visited and technical discussions on geological aspects
were held. The Luhri Stage-I Project in HP was also visited during the post-EGNM conference
excursion to Nathpa Jhakari Project.

PALAEONTOLOGY DIVISION
Brachiopod genus Daghanirhynchia from Indo-Madagascan biogeographic
Province and its implication
Daghanirhynchia, a characteristic Ethiopian brachiopod genus which was till date thought to be
absent in the Indo-Madagascar realm has now been recorded in the Lower Callovian of Amparabato,
Madagascar. The population is similar to a rhynchonellid assemblage from the Upper Bathonian
Badabag Member of Jaisalmer Formation, which also had some diagnostic character of
Daghanirhynchia (erect beak, small foramen, coarse costae all through the ontogeny). Bivariate plots
with the three morphological parameters, shell length, width and number of costae in the dorsal valve
revealed a similar growth rate in their ontogenetic trajectory as indicated by the parallel regression lines
(Fig. 1a, b). The similarity in the growth trajectories of the two populations but different adult sizes, the
Indian taxa being smaller but stratigraphically older, points to heterochronic mode of evolution i.e.
paedomorphosis. The Jaisalmer species occupies the lower part and is stratigraphically older and is
therefore the paedomorphic ancestor.

Fig. 1a &b: Growth trajectories of the two species of Daghanirhynchia revealing heterochronic mode of evolution. Blue
sphere Madagascar population and orange sphere Jaisalmer population.
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Palynostratigraphy of Tertiary sequence of Raniganj Basin and its
correlation with that of Birbhum Basin
With an objective to compare and correlate the Tertiary sediments of Birbhum Basin, the present
study was carried out in Gourangpur-Bankati area which lies in the easternmost extremity of the
Raniganj basin where Gondwanas are concealed under a successive cover of Quaternary and Tertiary
sediments as well as Rajmahal Traps. In Gourangpur-Bankati area 7 boreholes have been drilled by MIIB, ER and from these boreholes, drill core samples of Tertiary sediments have been collected for
detailed palynological studies. Palynological assemblage comprises of Angiospermic pollen,
Gymnospermic pollen, Pteridophytic spores, fungal spores and dinoflagellate cysts.
The following palynotaxa have been identified: Montane: Pinuspollenites crestus. Coastal:
Spinizonocolpites echinatus, Palmaepollenites kutchensis, P. nadhamunii, Proxapertites assamicus, P.
microreticulatus, P. operculatus, P. cursus. Lowland or inland: Schizaeoisporites phaseolus, S. sp.,
Cyathidites australis, Todisporites plicatus, T. sp. Fresh water: Hammenisporis assamensis, H. susanae.
So far, the studies of palynoflora from Gourangpur-Bankati area, Raniganj Basin indicate the age
of Tertiary sediments from Late Eocene to Early Miocene. But the palynoassemblage in Heruka sector
of Rajmahal-Birbhum Master Basin, indicates age spanning from Upper Palaeocene to Early Eocene.

Polybrevicolporites
nadhamunii

Spinizonocolpites echinatus

Proxapertites
microreticulatus

Hammenisporis
assamensis

Schizaeoisporites phaseolus

Dinoflagellate cyst

Photomicrographs of some important pollen and spores from study area

GEOCHRONOLOGY & ISOTOPE GEOLOGY DIVISION
1) A research project on pattern, extent and source of bio-accumulation of heavy metals in different
food items, cosmetics and in human teeth in Kolkata deciphered that Diesel, apart from other
industrial sources, is one of the major sources of lead pollution in Kolkata’s food and street dust
whereas contribution from the burning of Raniganj and Jharia coal is comparatively less
significant (Fig. 1).
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Fig. 1: Food signature of bio-accumulation

2) The geochronological study of Lohit Plutonic Complex (LPC) was taken up to understand the
evolution of the Transhimalayan rocks in the eastern part of the Namcha Barwa syntaxial bent
(Fig. 2). Five major phases of magmatism were identified within LPC out of which three
granitoids have been dated by zircon U-Pb in LA-MC-ICPMS. Cretaceous (~100 Ma) ages have
been obtained from the dioritic rocks of LPC. Oligocene age of one leucogranite has been
reported for the first time from the Indian part of the LPC. The strongly positive εHf for the
doleritic units indicate their juvenile origin.

Fig. 2: Distribution of Trans-Himalayan Batholiths in the Himalaya

3) Pb isotopic studies of Indian Gondwana Coal, has been taken up by the G & IG Division as a
Research Project to characterize the Pb isotopic composition of different Gondwana coal deposits
of India to use it as a valuable database for the coal that are mainly used in coal-based thermal
power plants which are considered to be one major source of lead pollution. The range of Pbisotopic ratio, mainly that of 206/207Pb varies between 1.1664-1.3986 and that of 208/206Pb between
1.9182- 2.1654.
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4) A chronological study has been done to decipher the changing pattern of the Late PleistoceneHolocene Sea Level and reciprocating fluvial systems in part of the Ganga-Brahmaputra-Meghna
River Basin (GBM) in West Bengal. Radiocarbon dating of samples from parts of the GangaBrahmaputra-Meghna River Basin (GBM) has been carried out. The formation of peat layer was
related to marine transgression event prior to 11,500 Cal Bp. The northern extent of the paleoshore line during this period has been identified to be up to Kalayni in the west to Taki in the
east. The regression of Sea formed freshwater basins and peat formation around 8500 Cal BP.
5) Geochronological study of hitherto undated Dudar, Jaisamand and Udaisagar granites and
gneisses within the Aravalli Fold Belt was carried out to constrain the age range of Aravalli
Supergroup and its deformation event. Zircon U-Pb ages of 2545 Ma from older gneiss of Dudar
and 2523 Ma from grey gneissic granite of Lakapa constrain the basement of Aravallis. On the
other hand, syntectonic granitoids of Jhalara, Dudar leucogneiss and Lakapa granites yielded UPb zircon ages of 1720 Ma, 1724 Ma and 1765 Ma respectively representing the upper age limit
of Aravalli supracrustals and tectonism in Aravallis. Negative εHf (-5) for the basement
components of Dudar gneiss, Jhalara granite and Lakapa granite indicates crustal remobilisation
origin for these granitoid units. Zircon U-Pb Concordia age of 1720 Ma yielded from Jhalara
Granite, Rajasthan

Tectono-thermal evolution of the Mahanadi Shear Zone (Eastern Ghats
Mobile Belt) in Puranapani-Gania area, Nayagarh District, Odisha
The Eastern Ghats Mobile Belt (EGMB) in the eastern Indian peninsula is characterized by
multiple accretion and amalgamation history spanning the Archaean and Proterozoic. The present study
area represents a part of the contact between the northern and central segments (Sarkar and Nanda,
1998) of EGMB. It includes parts of Tikerpara Domain (Dobmeier and Raith, 2003) in the north,
Phulbani Domain (Dobmeier and Raith, 2003) in the south and Mahanadi Shear Zone (MSZ) between
the two domains. Though there is no apparent difference in lithology, there is a prominent difference in
structural trends between the domains. The general NE-SW trends of the dominant foliation in the area
to south of the MSZ abruptly change to WNW-ESE to NW-SE in the north, which then continues
further north to the contact of this segment of the EGMB with the Singhbhum Craton. Moreover, when
the Nd model age proposed by Rickers et al. (2001) is combined with the different domains proposed by
Dobmeier and Raith (2003), it is evident that the Nd model age of Tikerpara Domain is 2.2-2.8 Ga
while that of Phulbani Domain is 1.8-2.2 Ga. The domainal division on both sides of MSZ needs to be
confirmed with more robust geochronological data and study of genesis of the different litho-units to
know whether these two domains are part of a same crustal segment or they represent separate terranes
which might have juxtaposed along the MSZ.
With an objective of estimation of rocks affected by the MSZ to understand the P-T conditions
during shearing, the present work was carry out through traverse mapping along with detail
petrographic, geochemical and geochronological studies (U-Pb Zircon by LA-MC ICPMS and monazite
dating by EPMA) of samples along selected traverses from Tikerpara Domain, across MSZ up to
Phulbani Domain. The different rock types exposed in the area includes khondalite, quartzite, leptynite,
charnockite group of rocks, garnet-biotite bearing quartzofeldspathic gneiss, garnet-biotite bearing
porphyroclastic quartzofeldspathic gneiss and mafic granulite (two pyroxene granulite and amphibole
pyroxene granulite). The rocks have undergone two episodes of deformation and two metamorphic
events. The first deformation (D1) and concomitant M1 has led to migmatization and migmatitic
gneissosity development (S1). D2 has folded S1 in isoclinal folds with development of axial planar
gneissosity (S2) defined by minerals developed in amphibolite facies metamorphism (S2||S1). In
Phulbani domain the trend of gneissosity is N45°E-N65°E with northwesterly dip, whereas in Tikerpara
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Domain two prominent northwesterly trends were noted (N45°W-N67°W and N20°W-N35°W) with
northeasterly dip. In Phulbani Domain, formation of porphyroblastic garnet within charnockite group of
rocks is dominant indicating a prograde path for metamorphism. But in the case of Tikerpara Domain,
formation of both porphyroblastic (Fig 1) and coronal garnet (Fig. 2) within the charnockite group of
rocks indicates a prograde path followed by a cooling path for metamorphism.
As far as geothermobarometry is concerned, there is not much difference between these two domains
(M1: T: 760°C-818°C, P: 7-8 Kbar). Monazite grains within khondalite from Phulbani Domain shows
two clusters of thermal event (Fig 3): 922 ± 25 Ma (monazite core) and 692 ± 16 Ma (monazite rim).
Monazite grains within khondalite from Tikerpara Domain shows one cluster of thermal event: 907 ±
25 Ma (Fig. 4).
The boundary between Tikerpara Domain and Phulbani Domain is marked by Mahanadi Shear
Zone. Khondalite, charnockite, garnet-biotite bearing quartzofeldspathic gneiss, leptynite has all been
affected by the shearing. Shear fabric is WNW-ESE trending (N50°W-N85°W) with a northerly dip. A
shear band at a low angle with the main shear plane (C) has developed at places. From south to north,
first protomylonite was noted. It is then followed by mylonite. Ultramylonite was noted in restricted
bands within the mylonite. Many pseudotachyllite veins (Fig. 5) were found within this shear zone. The
shear sense indicators suggest a dextral shear sense (Fig. 6) and upthrow of the north-eastern block. On
the basis of the work carried out so far, it can be clearly observed, there is no difference in lithology and
thermo-barometry between the two terrains in the either side of MSZ. However, a prominent change in
the structural pattern has been marked here. Detailed structural analysis, petrochemical studies and
geochronological studies are being carried out to bring out whether these two terrains are separate,
having amalgamated along MSZ at some point of time, or whether Phulbani and Tikerpara Domains
represent a single geological entity with the Mahanadi Shear Zone transecting it.
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GEM TESTING LABORATORY
Besides Gem Testing and Certification on commercial basis, this division has carried out the following
research item.

Morphological characterization and deciphering mantle composition
through mineral inclusion studies of Panna Diamonds, Madhya Pradesh,
India
The present work attempts to decipher mantle composition and depth of origin of diamonds
through morphological and mineral inclusion phase assemblage studies. For this purpose, study of 20
rough and uncut diamonds from Panna Diamond Mine area Madhya Pradesh, India was carried out in
terms of their external morphology and Raman spectroscopy. Study of morphological features of Panna
diamonds was carried out with emphasis to shape, color, and surface features. All samples were monocrystalline, with shapes mostly ranging from dodecahedroids to highly distorted wedge samples, angular
to even broken forms; and colors from colorless, pale yellow to brown. Surface
sculptures/microstructures observed in the diamond samples include microlaminations, trigons, etch
pits, frosting, pyramidal hillocks, and ruts or etch channel (Fig. 1). In addition, the highly distorted,
brown diamonds indicate presence of deformation lines, “tatami graining” and plastic deformation.
Presence of these morphological parameters on diamond surfaces indicates rapid etching/ dissolution
from corrosive fluids at temperatures of about 1000°C during their ascent Tappert and Tappert [3].
The inclusions within Panna diamonds are microscopic to sub-microscopic in size and are
completely enclosed within diamond, with either well-developed crystal faces or with partly rounded
margins. Thus, these inclusions seem to have crystallized before or simultaneously with the diamonds.

Fig. 1: Some interesting surface microstructures in Panna Diamonds
The inclusions within Panna diamonds are microscopic to sub-microscopic in size and are completely
enclosed within diamond, with either well-developed crystal faces or with partly rounded margins. Thus, these
inclusions seem to have crystallized before or simultaneously with the diamonds.
Raman spectroscopic studies on the inclusion within the diamonds were done by a Renishaw REO4 laser
Raman Microprobe, attached to a Leica microscope. The system is equipped with edge ﬁlters to block the
Rayleigh lines. Irradiation of each sample was done by the 785 nm line diode laser, which delivered ~10 mW

laser power at the sample surface. The acquisition time was 10-20 s for each sample. Routine
calibration was done before every run. Raman spectroscopic studies on inclusions reveal two definite
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mineral assemblages 1) rutile, magnesite, sanidine, calcite, graphite, magnetite, barite, diamond, and
chalcopyrite and, 2) Ca- perovskite, Mg- perovskite, and wustite (Fig. 2). Presence of euhedral
magnesite inclusion is considered as an unambiguous evidence for the existence of a major carbon
reservoir in the mantle, Wang et al. [4], and the occurrence of Mg-Ca and CO3 rich phases within
diamonds indicates subduction of oceanic basalts and their subsequent conversion to eclogites under
high-pressure conditions.
Rutile, sanidine and calcite inclusions within Panna diamonds also point towards an eclogitic
affinity. However, the presence of sub-rounded Ca- perovskite within diamond samples indicates its
depth of origin in the transition zone with crystallization from carbonated melts, Walter and Armstrong
[5] whereas, occurrence of Mg- perovskite inclusions in several brown distorted diamonds hints
towards a further deeper origin in the lower mantle.
Thus, studies on the Panna diamonds have revealed distinctly two groups of samples based on the
following:
a. Morphological studies reveal a group of samples that are mostly colorless, octahedrons,
dodecahedrons and twins, fluoresce bright blue under long ultraviolet lamp (365 nm) and
another group of samples that are mostly brown in colour, flattened, distorted, wedge shaped,
broken, show dull green fluorescence in long UV lamp.
b. Distinct mineral inclusion assemblages are indicated. The colorless, octahedrons, dodecahedrons
show presence of Rutile, Sanidine, Calcite, Magnesite, Chalcopyrite, Olivine, Graphite,
Magnesite while the brown distorted, diamonds show presence of Mg- Perovskite, CaPerovskite, and Wustite along with presence of rutile, and sanidine in some cases.
c. FTIR Studies indicate the colourless, octahedrons, dodecahedrons samples as Type I Diamonds
(i.e with N in lattice) with presence of a distinct Nitrogen peak in the samples; while the brown
distorted, diamonds are all Type II Diamonds with absolutely no Nitrogen in lattice.
d. Raman spectroscopic studies further re- confirm the above point (point3) where again we get a
Nitrogen Hump in the Colourless, Type I samples and lack of Nitrogen in the brown, distorted
Type II samples.
e. The colourless, octahedrons, dodecahedrons samples (Type I diamonds) show Raman peak
values ranging from 1319-1332 cm-1 while the brown distorted, Type II Diamonds show a higher
diamond peak values from 1339-1345cm-1. The shift towards higher Raman peak values is due
to increase in pressure and temperature
Thus, the mineral inclusion assemblages obtained within the Panna diamonds indicate an
eclogitic and a lower mantle origin.
516

246

Spectra of sanidine

Spectra of Mg- Perovskite

Fig. 2: Raman spectra of Sanidine and Mg-Perovskite inclusions in Panna Diamond.
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POLAR STUDIES DIVISION
During this period, the Polar Studies Division has carried out expeditions both in Arctic and
Antarctica and glaciological studies in Sikkim Himalayas which are as follows.
a. Arctic Expedition: The arctic expedition to Svalbard Norway was carried out during from1st
September to 4th October, 2015. Two officers from the PSD ( S. K. Roy & P. K. Shrivastava)
carried out two approved FS RP items in the Ny Alesund, Svalbard area. These two items are:
i.

Integrated monitoring of Vestre Broggerbreen Glaciers, Svalbard Arctic.
The observations of the glaciers show continuous recession of glacial snout. Further,
these glaciers show overall negative mass balance.

ii.

Quaternary climatic changes and sedimentation pattern in Ny-Ǻlesund area, Svalbard.
Detailed field work including sampling was carried out to understand the
geomorphology and sedimentation facies pattern of this Arctic area. OSL samples were
collected to work out geochronological aspect of this study.

b. Sikkim Glaciology : Glaciological field work on East Rathong glacial (Fig. 1) basin in Sikkim
points to continuous recession of the glacier to the tune of 900 m since 1962 (base data) till
present date. The field work was carried out (Fig. 2) by Mr. Vikash Chandra along with the
officers of SU: Sikkim.

Fig. 1: Snout of East Rathong Glacier

Fig. 2: Field work & stake installations of
Antarctica Polar Ice sheet

c. Antarctica Expedition: Antarctic expedition started in November 2015 in which 6 persons
from GSI participated and started carrying field work in 4 approved RP items which included broadly
topics of Geology & Geochronology; Glaciology and Sedimentology. The field areas were near vicinity
of two Indian Stations. Preliminary glaciology observations suggest snow accumulations over Polar Ice
sheets during winter time. Sediment cores from lakes were taken out during this period.
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CENTRAL CHEMICAL LABORATORY
Chemical analysis is an inextricable part of the curriculum of geological science. Providing
precise and accurate data of chemical analysis is the main function of the chemical laboratories. The
Central Chemical Laboratory, CHQ, Kolkata plays a pivotal role in providing precise & accurate
analytical data for all the samples generated under various FSPs. The various FSP based programmes
include NGCM Programme, Mineral Investigations, Marine Projects, Fundamental and
Multidisciplinary Geo-science Research etc. The analysis of major, minor and trace elements from
ppm/ppb to percentage level are being carried out by sophisticated state-of-art instruments. The
instruments utilised are:
(i) ICP-MS, (ii) XRF, (iii) AAS, (iv) Fire-Assay cum AAS/ICPMS (v) DMA-80, (vi) ISE, etc.
State of the art analytical techniques have opened up very promising new avenues for the
analytical chemists worldwide. Increasing awareness and subsequent implementation of qualityassurance protocols also ensure reliability of analytical data. Chemical division is particularly focused
on the development and implementation of flawless analytical techniques to provide accurate and
precise data required for various projects. Untiring R & D work in this aspect is a continuous process
for the development and standardisation of new methodologies for the determination of various
elements under different packages of NGCM programme taking care of the required LLD values. The
Central Chemical Laboratory has already developed many such methodologies aptly suitable for the
departmental need as well as refined existing analytical techniques wherever necessary. This is done in
commensurate with the requirement of various investigation projects of the department. Specific
applications are being correspondingly revised and modified. This division is committed to ensure that
the analytical data generated are communicated to respective geologists/ divisions in time.
Chemical Laboratory Networking, a PAN–India activity, acts like a network bridge between all the
Laboratories of GSI. This Networking device provides integrated & effective management for their dayto-day operation, planning, programming, procurement of high-end equipments, analytical outputs,
man-power managements etc. This division closely monitored the pendency status of different
Regional/SU laboratories for submission of analytical reports strictly adhering to time schedule. During
the period from July-December 2015, the Central Chemical Laboratory has received a total of 13406
samples. The no. of samples brought forward from May, 2015 is 10348. A total of 14923 Nos. of
samples have been analysed involving 167969 nos. of determinations. Nos. of samples diverted to other
regions is 840 and nos. of samples pending on 31.12.2015 is 7991.
R&D Work/ Paper Published:
1. A paper on “Simultaneous determination of Au and Pt, Pd in Soil and Stream Sediment samples by
GF-AAS and ICP-MS Techniques” by S. Ray Choudhury, D. Chakraborty Datta, A. Karmakar, A. Das
& Y. K. Shami has been accepted for publication in Atomic Spectroscopy.
Internal Resource generated:
During this period, Rs. 24073/- (Twenty four thousand seventy three only) has been generated as
Internal Resource by analysing 25 no. of samples from private agencies.
Training:
Dr. A. B. R. Tripathi and Sri K. Maiti, Sr. Chemist attended the training on “Laboratory
Management in GSI” at GSITI, Hyderabad from November, 16th -20th, 2015.
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DRPC, CENTRAL HEADQUARTERS, KOLKATA
Monitoring, maintenance and running of Integrated Real Time Seismogeodetic Network in India at GSI, Kolkata.
Geological Survey of India has established five a Seismo-geodetic remote stations located at
Agartala, Itanagar, Mangan, Nagpur and Jammu along with Central Receiving Station at Kolkata to
monitor the seismicity of India, in the first phase. During the reporting period all the instruments
(Broadband seismograph, accelerograph and high precision GPS) along with VSAT antenna have been
installed at the respective remote observatory sites. Workstations with Softwares/accessories/ receiving
VSAT antenna etc. were installed at DRPC, Kolkata. All the officers were engaged in Supervision of
the construction of the Seismo-geodetic observatories and installation of seismo-geodetic instruments
along with various accessories at Itanagar, Mangan (Sikkim), Agartala, Jammu and Nagpur. Two
officers attended training on processing of Geodetic data at University of Bern, Switzerland and GPS
training at the factory site Leica Geosystems during 17th August to 28th August 2015. Real-time data
transmission was initiated through VSAT, since September 2015. From September, the seismological
data are being processed and located on day to day basis and monthly earthquake catalogue is being
circulated. Some of the significant earthquakes have been uploaded in GSI portal.
As per PO, training, software upgradation and fine tuning of configuration setting for earthquake
location was completed by M/s Nanometrics Inc. Canada during the month November 2015. The
system was also configured successfully to receive raw data from GPS system. The number of
earthquakes located since September to December 2015 from the data recorded at the Seismo-geodetic
observatories are shown in Table-I.
Table-1. List of the earthquakes located since September to December, 2015
Month

Local

September, 2015
October, 2015
November, 2015
December, 2015

64
61
119
157

Regional

2
9
16

Distant

Total

1
30
22

64
63
158
195

Notes on Significant earthquakes
uploaded in GSI Portal
6
7
12
6

Fig. 1: Location of the established Seismo-geodetic observatories with epicentre of located earthquakes
since September to December, 2015. Monitoring of three broadband seismic observatories located at
Adampool, East Sikkim, Agartala, Tripura and Itanagar, Arunachal Pradesh.
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The three permanent broadband seismic observatories of Geological Survey of India in Northeast
India located at Adampool, near Gangtok, Sikkim in the vicinity of Tripura fold belt and Itanagar,
Arunachal Pradesh ( latitude: 27.090N, longitude: 93.600E) in the environs of MBT. The regular
monitoring of these three observatories is continued since 2008-2009. Retrieval of recorded
seismological raw data is completed for Adampool observatory up to 29th October 2015, for Agartala
observatory up to 15th October 2015 and for Itanagar observatory up to 31st July, 2015. The quarterly
bulletin for the period from April 2015 to June 2015 has been circulated to respective regions. After
establishment of the Seismo-geodetic observatories at Agartala, Itanagar, Mangan, Nagpur and Jammu
and linking with Central Receiving station at Kolkata through VSAT, the Adampool seismic
observatory was closed on 29th October 2015.The manual monitoring of Agartala seismic observatory
was also closed on 15th October 2015. The manual monitoring at Itanagar will be closed shortly The 25th
April Nepal Earthquake (Mw 7.9) and its major aftershock of 12th May 2015 earthquake (M 7.3) and
28th June 2015 Assam earthquake (ML 5.7) recorded at these observatories have been uploaded in GSI
portal. The data scrutiny and processing are continued for seismological bulletin for the period from
July 2015 to August 2015 (Fig. 1& 2).

Fig. 2: Tectonic map of NE India and surroundings (after Evans, 1964 and Krishnan, 1960). The circles
show the location of the epicenter of the earthquakes recorded during the period from April 2015 to June
2015. The Triangles indicate the location of the Seismic Observatories (ADPL: Adampool, AGT: Agartala
and ITN: Itanagar).

Micro Seismic surveys (Aftershocks studies) of 25th April 2015 Nepal
earthquake (Mw 7.8) surrounding the Nepal border region in Bihar and U.P.,
India
A Major earthquake of magnitude Mw 7.8 occurred in the forenoon (06h 11m 25 s UTC) of 25th
April 2015 in the region of Nepal about 80 km northwest of Kathmandu. The earthquake caused human
casualties of over 8836 of which 8673 casualties were from Nepal alone. Some casualties were also
reported from neighboring Indian States of Bihar and Bengal. The earthquake caused a lot of landslides,
blockade of roads, disruption of power and water supplies and damage to structures in various cities/
towns/ localities of Nepal including Kathmandu falling within 200 km of epicenter zone. Geological
Survey of India conducted an aftershock study of the Nepal earthquake during May 02, 2015 to June 07,
2015. Aftershock investigation was carried out by establishing temporary seismograph network
consisting of 15 digital seismographic stations (4 broadband and 11 short periods). All the seismograph
stations of the network were installed in Indian region of Uttar Pradesh and Bihar bordering Nepal,
within 5-10 km of the border of Nepal. The network stretched in a span of about 650 km from
Nawtanwa in District Maharajganj, Uttar Pradesh in the west to Jogbani in District Araria Bihar. Apart
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from this field network the aftershocks recorded by network of GSI broadband observatories at
Lucknow (Uttar Pradesh), Adampool (Sikkim), Agartala (Tripura) and Itanagar (Arunachal Pradesh)
were also used for this study. Approximately 950 aftershocks were recorded during May 2, 2015-June
6, 2015. (Fig.1)

Fig. 1: Tectonic map of the area with the epicenter of the located aftershocks (red star shows the mainshock and one of
the major aftershock red triangle shows the location of seismograph stations).

Results of the study show that aftershocks have decayed following Omri’s law. The b-value of
the Nepal region was estimated to be 0.61 for aftershocks of magnitude range 3.5-7.5. The maximum
aftershocks estimated to be originated from a depth range of 5-15 km. Distribution of aftershocks is
limited in the west by Judi Fault and in the east by Motihari-Everest fault. The composite fault plane
solution of aftershocks cluster containing main shock and few best-located aftershocks of its vicinity is
thrust type over a fault plane dipping gently (15 Deg.) northward. The Nepal earthquake is inferred to
have occurred at decollement (associated with MFT) between MBT and MCT. The size of rupture over
decollement surface is estimated to be 140 km x 70 km directed eastward from Hypocenter of the main
shock towards Kathmandu.

Afghanistan Earthquake of Magnitude (Mb) 7.8 of 26th October 2015
A Major earthquake of magnitude (Mb) 7.8 occurred on 26th October 2015 at 09 Hrs. 09 Min. 47
Sec. (UTC) and 14 Hrs. 39 Min 47 Sec. (IST), near Kuran Wa Munjan in Afghanistan at latitude
36.1010N and longitude 71.0810E at a depth of 182.4 Km.
The earthquake has been recorded at all the five Seismo-geodetic observatories of GSI located at
Agartala, Itanagar, Jammu, Mangan, and Nagpur. The event has been located using multi-station
method. The location of the earthquake is shown in Fig. 1 and the waveform with location parameters
are presented in Fig. 2 (a & b) respectively.
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Fig. 1: Location of the earthquake shown by a red star

A Major earthquake of magnitude (Mb) 7.8 occurred on 26th October 2015 at 09 Hrs. 09 Min. 47
Sec. (UTC) and 14 Hrs. 39 Min 47 Sec. (IST), near Kuran Wa Munjan in Afghanistan at latitude
36.1010N and longitude 71.0810E at a depth of 182.4 Km.
The earthquake has been recorded at all the five Seismo-geodetic observatories of GSI located at
Agartala, Itanagar, Jammu, Mangan, and Nagpur. The event has been located using multi-station
method.

TECHNICAL CONSULTENCY SERVICE (TCS) DIVISION
The commercial operations in Geological Survey of India continued with an objective to achieve
striving goals and cater omniscient service to the nation. TCS is an important Division of CHQ which is
dealing with all sorts of commercial activities of GSI. The significant activities of TCS Division, CHQ
is narrated below:

1. Internal Resource Generation (IRG)
The TCS Division monitored and compiled the data on Internal Resource Generation (IRG) of
GSI from the commercial activities of the Regions and laboratories. During the period a total amount of
Rs. 10,50,80,578/- +$80 (Rupees ten crores fifty lacks eighty thousand five hundred seventy eight and
dollar eighty only) as Internal Resource and Rs. 1,31,19,094/- (Rupees one crore thirty one lacs
nineteen thousand ninety four only) as Service tax and Cess have been generated by providing scientific
and technical consultancy to various commercial activities such as sponsored commercial geotechnical
works; sharing of data; multidisciplinary & fundamental research; sale of maps, unpublished reports;
providing analyses (petrological/chemical/mineral physics Labs) of samples, EPMA studies, gem
testing, exploration for minerals etc.
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Statement of IRG for the Quarter ending September, 2015.
CHQ/Region
CHQ
Eastern Region
North Eastern Region
Northern Region
Western Region
Central Region
Southern Region
Coal (NEnR)
Marine & Coastal (M&CSD)
Training Institute
RSAS
DGCO
Total

IRG (Rs.)

Service Tax+ Cess (Rs.)

9,70,200+$80
15,73,729
13,69,278
6,29,399
2,84,013
16,61,445
7,09,785
8,51,31,459
0
0
9,600
12,575
9,23,51,483+$80

1,30,792
3,26,613
1,68,680
33,258
37,060
2,24,414
1,11,923
1,04,75,397
0
0
1,092
0
1,15,09,229

2. Memorandum of Understanding (MoU):
GSI rendered services based on its expertise in various fields of geosciences to the outside agencies
(governmental/non-governmental), as and when requested, through MoU and in turn, generated Internal
Resources. During the period July to December 2015 a total of 26 nos. of National MoU have been
finalized and the approval of competent authority was conveyed to the respective Regional offices
(service provider).
Statement of IRG for the Quarter ending December, 2015
CHQ/ Region

IRG (Rs.)

CHQ
Eastern Region
North Eastern Region
Northern Region
Western Region
Central Region
Southern Region
Coal (NEnR)
Marine & Coastal (M&CSD)
Training Institute
RSAS
DGCO
Total

8,20,311
27,52,488
4,32,984
18,32,716
3,68,157
13,59,184
11,93,988
35,80,602
0
2,05,920
1,82,060
685
1,27,29,095

Service Tax+ Cess (Rs.)
1,09,152
3,84,193
58,557
1,85,670
48,262
1,97,117
1,28,873
4,42,562
0
29,859
25,620
0
16,09,865
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Some of the important MoU for which approval from the competent authority has been obtained
during the period are given below:
MoU entitled “Dynamics of Himalayan Glaciers: From Ground and Space Observations”
between the Dy. Director General
ii.
MoU entitled “Pre-Construction and Construction Stage Geotechnical Investigation of the
Newly Proposed Railway Track between Dungarpur and Ratlam via Banswara
iii.
MoU entitled “Geotechnical Investigation of Mohgaon Tank
iv.
MoU entitled “Geological mapping of foundation media of blocks of Kakraghat Weir Project
v.
MoU entitled for “Geotechnical Investigation of the Kochi Barrage Project
vi.
MoU entitled “Geotechnical Investigation of the Khindsi Feeder Canal
vii.
MoU entitled “Geotechnical Investigation of the Mandhan Nalla Project
viii.
MoU entitled “Sharing of Data of 50K Geological Maps (Restricted & Unrestricted) of
Uttarakhand State” between GSI
ix.
MoU entitled “Magnetic Survey for Chromite and associated mineralized zones in Harbui
Khayui-Gamnom Ophiolite belt
x.
MoU entitled “DPR Stage Geotechnical Investigation for the Sillahalla Pumped Storage
Hydro Electric Project
xi.
MoU entitled “Construction Stage Foundation Geological Mapping of Fast Reactor Fuel
Cycle Facility
xii.
MoU entitled “Consultancy Work for Geological and Geo-technical investigation for detailed
Project report of Wainganga (Gosikhurd) – Nalganga (Purna-Tapi) Link Project
xiii.
MoU entitled “Geological & Geotechnical Investigations of bridge cum barrage project along
the proposed alignment over Rushikulya river near village Hanspur
xiv.
MoU entitled “Construction stage Geotechnical Investigation of the Proposed High-Level
Bridge across River Anas on Bhattar Bheravij Nahaarpura Road (MDR-125) Project
Besides all these, TCS Division, CHQ provided technical assistance to International Division in
formulation of international MoU.
i.

3. Pricing of Reports:
Pricing and valuation of unpublished progress reports of GSI have been carried out by TCS
Division. Limited circulation reports i.e., the unpublished reports of GSI included as category ‘A’ (as per
the Ministry of Mines Circular dated 5th June, 2009) have been priced and made available for sale to the
user agencies for using in the exploration of minerals, construction projects etc. During the period July to
December, 2015, a total of 61 reports have been priced.
4. Interaction with Outside Agencies:
A number of outside agencies interacted and utilized the commercial services of GSI in connection
with the sale of unpublished /published reports and maps, laboratory services and the geological
information of different areas of interest. A few of them are M/s. DMT Consulting Pvt. Ltd., Kolkata;
Presidency University, Kolkata; University of Gourbanga, Malda, West Bengal; Directorate of Mines &
Minerals, Govt. of West Bengal, Kolkata; M/s. NMDC, Hyderabad; M/s. RSA Mining & Equipment
Pvt. Ltd., Chennai; M/s. Bardiya Trading Company Pvt. Ltd., Jaipur; CGWB, Jaipur; AMD, Jaipur;
M/s. NPPHCC, Sardar Sarovar Project, Gujarat; M/s. Ameta Mineral Exploration & Geotechnical
Services, Jaipur; M/s. Ultratech Cement, Mumbai; Maharaja College, Jaipur; S.R.Patel Engineering
College, Gujarat etc.
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5. Other Activities:
1. Monitoring of collection of service tax and education cess for the period July, 2001 to
December, 2005 by different Regions and Divisions in response to CAG Para 12.1 and 12.2 and
related works towards settlement of said CAG Para. Provided data and documents for legal
procedure on CAG Para.
2. Formulation of SoC-2014 was carried out along with the Chairman, Member Secretary and
Committee members of SoC and also involved in framing the major guidelines for the SoC2014. Several modifications, clarifications and suggestions from MoM were incorporated to
draft SoC 2014 of GSI. Finally, SoC-2014 was approved by MoM on 16.07.2015. Approved
summarised computation sheet for the SoC-2014 of various services in GSI has been uploaded in
GSI portal on 17.07.2015 and implementation of the same. Distributed published copy of SoC2014 to all ADG & HoD/ Dy.D.G & HoD and Mission Heads of GSI on 03.12.2015.
GSI has signed a MoU on 1.9.2015 with Geoscience Australia which aims to provide a
framework for the exchange and augmentation of scientific and technical knowledge. A Terms of
Reference (ToR) is to be signed between Geological Survey of India and Geoscience Australia (GA) for
preparing short and long term roadmaps for capacity building and technological up-gradation of GSI. In
this connection, a GA delegation, comprising of Dr. Chris Pigram, CEO and Dr. James Johnson, Deputy
CEO, Geoscience Australia, Bruce Murphy Counsellor (Industry, Innovation & Science to India) and
Ms Radhika Tomar, Senior Advisor - Energy & Resources visited India from 14th to 18th December,
2015 for gaining a better understanding of the context for the proposed TOR through a high level
discussion with GSI officials in India.
Mou Signed:
An Indian delegation, led by Shri Narendra Singh Tomar, Hon¿ble Minister of Mines,
Government of India participated in the Asia Pacifics International Mining Exhibition (AIMEX), held
at Sydney, Australia from 1st to 4th September, 2015. Shri Harbans Singh, Director General, GSI
attended the AIMEX as a member of the Indian delegation.
During visit of the Director General to Australia, the Geological Survey of India (GSI),
Ministry of Mines of the Republic of India and the Geoscience Australia (GA) of the Department of the
Industry and Science of the Commonwealth of Australia signed a Memorandum of Understanding
(MoU) on 1st September, 2015 for scientific and technical cooperation in the field of Earth sciences.
The MoU was signed by Shri Harbans Singh, Director General, GSI on behalf of GSI and Dr. James
Johnson, Acting Chief Executive Officer, GA on behalf of GA. The MoU has been signed intending to
provide a framework for implementation of the work program on mines and minerals between the two
countries.
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TRANSFER OF GAZETTED OFFICERS
GEOLOGY STREAM
Sl.
No.
1

Name

Designation

Transferred
From

Shri M. Raju

Addl. Director General

HoD, ER, Kolkata

2

Shri L. Harendranath

Dy. Director General
(Geology)

M-V, GSITI, Hyderabad

3

Shri Abhijit Mukherjee

Director (Geology)

SU: Jharkhand, ER, Ranchi

4

Shri Dipak Hazra

Superintending
Geologist

PSS: P&M-10, CHQ,
Kolkata

5

Shri U. Chidambaranathan

Suptdg. Geologist

6

Shri Arobindo Biswas

Senior Geologist

7

Shri M. A. Khonglah

CHQ, Kolkata
CR, Nagpur

Senior Geologist
NCEGR, CHQ, Kolkata

8

Smt. Drishya G.

Geologist

M&CSD, Kolkata

9

Shri Sanjay Kumar Verma

Geologist

M&CSD, Kolkata

10

Shri Avijit Mukherjee

Geologist

SU: TN&P, SR, Chennai

11

Shri K. Ramakrishna

Geologist

12

Smt. Anamika Mukherjee

Geologist

13

Shri Manish Kumar Kewat

Assistant Geologist

M-IIIB, CHQ, Kolkata
SU: Odisha, ER,
Bhubaneswar
CHQ, Kolkata

To
PSS, CHQ,
Kolkata
PSS: P&M,
CHQ, Kolkata
STSS, CHQ,
Kolkata
Finance
Division, CHQ,
Kolkata
SU: TN&P, SR,
Chennai
M-III B, CHQ,
Kolkata
Petrology
Division, NER,
Shillong
International
Affairs & IGC,
CHQ, Kolkata
Palaeontology
Div., CHQ,
Kolkata
PSS: P&M,
CHQ, Kolkata
SU: AP&T, SR,
Hyderabad
M-IIIC, CHQ,
Kolkata
SU: MP, CR,
Jabalpur

GEOPHYSICS STREAM
Sl.
No.
1

Name

2

Shri Debojyoti
Bhattacharya

Dr. B. K. Nandi

Designation
Senior Geophysicist
Director (Geophysics)

Transferred
To
PSS: P&M-2,
CHQ, Kolkata
PSS:P&M-2, CHQ,
ER, Kolkata
Kolkata
From
M&CSD, Kolkata
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AP&M STREAM
Sl.
No.

Name

Designation

1

Shri Ashim Kumar Sarkar

DCOS

2

Shri Aparesh Bosu,

DCOS

Transferred
From
ER, Kolkata

To
M-III, CHQ, Kolkata with
additional charge of M-IV, CHQ,
Kolkata
ER, Kolkata

M-IV, CHQ,
Kolkata

ADMINISTRATION STREAM
Sl.
No.

Name

Designation

1

Shri Arun Kumar Das,

Administrative Officer

Transferred
From
DGCO, New Delhi

To
CHQ, Kolkata

Transfer of Dy. Director General (Geology) on promotion to the post of Additional Director
General (Geology)
Sl.
No.

Name

Transferred
From

1

Shri K. Duraisamy

RMH-I, SR, Hyderabad

To
ADG & Head National Mission-I, CHQ,
Kolkata

Transfer of Director (Geology) on promotion to the post of Dy. Director General (Geology)
Sl.
No.

Name

Transferred
From

To

1

Shri J. M. Gautam

CR, Bhopal

DDG, M-IVA, CHQ Kolkata

2

Shri Sunil Kumar Bohra

DGCO, New Delhi

DDG, Geochemical Division,
CHQ, Kolkata

Transfer on promotion of Executive Engineer (NFJAG) on promotion to the post of Suptdg.
Engineer
Sl.
No.
1

Employee Name

Present Posting

Posting on Promotion

Shri T. Pongen

SR, Hyderabad

STSS, CHQ, Kolkata
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69th Independence Day observed at Geological Survey of India, CHQ

Director General, GSI, Shri Harbans
Singh, hoisting the National Flag

Director General, GSI, Shri Harbans
Singh addressing the gathering
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GSI Participation in Mining, Exploration Convention & Trade Show
organized by FIMI

Inauguration of GSI Stall by the Hon’ble Minister of mines
Shri Narendra Singh Tomar by cutting red ribbon.

Hon’ble Minister of mines Shri Narendra
Singh Tomar and Shri Balvinder Kumar,
Secretary, MoM visiting the stall.

ADG, HO (SR) & DDG, SU: K&G briefly explain the mining
exploration and its importance.

DG, GSI visiting the posters displayed in GSI Stall.

D. G. GSI giving suggestions on further
Improvements of stall/posters in exhibitions.

An exhibitor explaining the poster to Foreign delegates.
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