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Introduction

Geological Survey of India (GSI), founded in 1851 started
its voyage to search and assess coal and mineral resources
of the country. In the 173 years since its foundation, GSI has
continued to grow and diversify into various geoscientific
activities, and delivered colossal contribution in the arena
of geosciences as well as in the economic growth of India.
One of the oldest Surveys of the world, the history of GSI is
synonymous with history of development of the infrastruc-
ture and industries in India.

GSI, headquartered at Kolkata, has six regional offices
located at Lucknow, Jaipur, Nagpur, Hyderabad, Shillong
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and Kolkata, and has State Unit offices in almost all States
of the country.

After independence, GSI’s activities in mineral explora-
tion as well as baseline surveys have increased manifold in
order to sustain the momentum of national economic devel-
opment and to meet the ever-increasing demands of various
stakeholders. Over the years, it has not only developed into a
huge repository of precious geoscientific data applied in var-
ious developmental sectors in the country, but also attained
the status of a geo-scientific organization of international
repute. The principal function of GSI relates to creation
and updation of national geoscientific data (baseline data)
through geological, geochemical, geophysical mapping and
mineral resource assessment, air-borne and marine surveys
and conducting multifarious geo-technical, geo-environmen-
tal and natural hazards studies, glaciology, seismotectonics,
etc. and to nurture studies on fundamental research.

Under the National Mineral Policy 2008 (NMP 2008),
GSI remained as principal agency for geological mapping
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and regional mineral resource assessment of the country,
with the additional responsibility of drawing up of action-
oriented plans in close cooperation with all other agencies.
Though mineral prospecting and exploration are thrown
open to the private sector in the backdrop of liberalized
economic scenario of the country, GSI is still regarded
as the prime source for basic earth science data up to the
level of regional exploration. The limited success of ear-
lier policy measures, as well as the requirements of new
emerging imperatives, has led to the MMDR Amendment
Act of 2015. From the FS 2015-16, GSI has been mandated
to carry out G2-Stage ‘general exploration’ for non-energy
minerals for generation of geological reports for auctioning
of mineral concession in addition to ‘reconnaissance survey’
[G4], ‘preliminary exploration’ [G3] following the guide-
lines of United Nations Framework Classification (UNFC)
and MMDR Act 2015. The geoscientific activities of GSI
are aimed to explore prospective mineralized zones having
potential to be converted into indicated resource, which can
be further developed into a mineable reserve by other agen-
cies post auction. In practice, the resource bearing reports
are being handed over to the concerned State Governments
for auctioning of mineral concession. Recently following
Minerals (Evidence of Mineral Contents) Amendment
Rules, 2021 (Amended MMDR Act 2021), 252 nos. Geo-
logical Memorandums (GM) on various mineral commodi-
ties were handed over to the concerned state governments
for auctioning as composite licence.

In the light of above amendments in MMDR Act an emer-
gent need to provide an impetus to exploration in the country
at this juncture has prompted a thorough review of explora-
tion policy and strategy. A new exploration Policy therefore
has been adopted as National Mineral Exploration Policy
(NMEP) in 2016. The NMEP, 2016 encompasses diverse
issues related to exploration like acquisition and dissemi-
nation of pre-competitive baseline geoscience data of the
highest standards, creation of a geoscience data repository,
special initiative to probe deep-seated/concealed mineral
deposits etc.

As per the NMEP 2016, GSI is carrying out, Project
Uncover (India) in association with Geoscience Australia
to search for deep seated/ concealed mineral occurrences,
National Aero-geophysical Mapping (NAGMP) to cover the
OGP areas, Regional Mineral Targeting (RMT) programmes
to gain insight into the process of finding mineral deposits
starting with regional models.

To boost mineral exploration and mining activities in the
country, the MMDR Act has been further amended in 2021.

GSl is generating almost all baseline geoscience data e.g.,
geological, geochemical, geophysical and aero-geophysical
which are of paramount importance for effective mineral
exploration. GSI has taken lead role in the process of setting
up of the National Geoscience Data Repository (NGDR) for

benefit of all stakeholders wherein all mineral exploration
data of the country will be made available at one platform.

GSI has made its presence felt in national arena and
poised to build an economically and socially vibrant, crea-
tive and an enterprising India sharing its geoscientific data
with entrepreneurs, administrators, policy makers and civil
society.

Mission-I: Baseline Geoscience Data
Generation

Ground Survey

The exploration activities of GSI have been prioritized keep-
ing in view the thrust accorded by the Government of India
and geological potentiality of the region. The National Min-
eral Exploration Policy (NMEP), 2016 encompasses diverse
issues related to exploration like acquisition and dissemi-
nation of pre-competitive baseline geoscience data of the
highest standards, creation of a geoscience data repository,
special initiative to probe deep-seated/concealed mineral
deposits.

GSI is the only agency generating baseline geoscience
data (geological, geochemical, geophysical and aero-geo-
physical) pan India which are of paramount importance for
planning mineral exploration activities. GSI has already
geologically mapped 99.27% of the mappable part of the
country on 1:50,000 scale. GSI has carried out 20.61 lakh
sq km (3238 toposheets) survey by NGCM and 13 lakh
sq km (1893 toposheets) survey by NGPM till November,
2023. During the last 4 years, GSI annually took up about
1.50 lakh sq km and 1.00 lakh sq km survey by National
Geochemical Mapping (NGCM) and National Geophysical
Mapping (NGPM) respectively.

Since inception in field season 2001-02, National Geo-
chemical Mapping (NGCM) is being carried out with an
objective to create a seamless baseline geochemical base
map on 1:50,000 scale for the entire mappable landmass
of the country to derive zone/s of elemental concentration
which may be prospective for future mineral investigation
as well as for use in other geo-societal issues.

Since inception in field season 2002-03, National Geo-
physical Mapping (NGPM) is being carried out on 1:50,000
scale with an objective to create a seamless baseline geo-
physical base map of Bouguer Anomaly and IGRF corrected
magnetic total field maps of the mappable landmass of the
country by conducting ground gravity and magnetic sur-
veys to locate and delineate subsurface geological bodies /
structures which will be helpful in identification of potential
areas of interest from sub surface mineral exploration point
of view.
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Specialized Thematic mapping (STM) on 1:25,000 scale
is being carried out with an aim to carve out potential areas
for mineral exploration, to address geo-societal issues and to
resolve geological ambiguities. All these mapping activities
i.e., STM, NGCM and NGPM play crucial role in targeting
favourable zones for mineral prognostication. As an outcome
of STM, NGCM and NGPM mapping programmes, various
spin off mineral exploration items have been taken up in last
four years on commodities like Rare Earth Element (REE),
Rare Metal (RM), Chromite, Nickel, Cobalt, Base metal (Pb,
Zn & Cu), Gold, and PGE etc.

Based on the geological mapping and exploration data,
the initially identified 5.71 lakh sq.km Obvious Geologi-
cal Potential (OGP) area for 10 major mineral commodities
have been updated to 6.88 lakh sq.km OGP area in 2020 for
18 mineral commodities with inclusion of various minerals
e.g., fertilizer minerals, nickel, REE and rare metals, lithium,
molybdenum etc. based on the geological inputs received
through mapping and exploration on various scales.

Aerial Survey

GSl is executing project “National Aero-Geophysical Map-
ping Programme (NAGMP)” to acquire uniform aero-
geophysical data over the 7.78 lakh sq. km within Obvious
Geological Potential (OGP) areas in 12 blocks through out-
sourcing using National Mineral Exploration Trust (NMET)
fund. The work is in progress and potential areas are being
identified for future mineral exploration programme.

Marine Survey

GSI carried out offshore geological mapping within Exclu-
sive Economic Zone (EEZ) of the country (including Terri-
torial Water) by deploying its three vessels under the marine
and coastal survey activities in last four years.

GSI has mapped 20.42 lakh sq km out of 21.60 lakh sq
km EEZ. Similarly, for offshore Geological Potential Area
2.95 sq km has been covered out of 5.89 sq. km area and
within March, 2024, 15,636 sq km has been planned to
cover.

Based on the acquired marine geoscientific data, GSI
delineated prospective offshore areas within Exclusive
Economic Zone (EEZ) of India on reconnaissance scale for
various offshore minerals e.g. lime-mud, heavy mineral plac-
ers [ilmenite, monazite, rutile, sillimanite, garnet, zircon],
construction sand, vanadiferous titanomagnetite, polymetal-
lic nodules/crust hosting Co, Ni, REE, Phosphorite, Seabed
Massive Sulphides (SMS) etc. and reconnaissance resource
for heavy minerals, lime mud and construction sand have
been estimated.

@ Springer

Mission-ll: Mineral Exploration

The exploration activities of GSI have been prioritized
keeping in view the thrust accorded by the Government of
India and geological potentiality of the region.

As per annual field season program, GSI carries out
‘reconnaissance survey’ [G4], ‘preliminary exploration’
[G3] and ‘general exploration’ [G2] with an aim to aug-
ment resource for various mineral commodities and energy
minerals (coal and lignite). The geoscientific activities of
GSI are aimed to explore prospective mineralized zones
having potential to be converted into indicated resource,
which can be further developed into a mineable reserve by
other agencies post auction. In practice, the resource bear-
ing G2/G3 Geological Reports (GR) of GSI are handed
over to the concerned State Governments for consideration
of mineral concession.

As a follow up of NMEP, 2016 GSI had taken up pilot
scale project “Uncover (India)” in collaboration with Geo-
science Australia (GA) to probe deep-seated and concealed
mineral deposits in three transects viz. Northern Transect
in Aravalli & Bundelkhand craton, Southern Transect
across Western and Eastern Dharwar Craton and third
transact in Singhbhum craton. Phase-I activities involving
integration of various thematic data followed by subsur-
face drilling has been done and DSRS & MT surveys has
been planned to be carried out to know the deep crustal
architecture.

GSI has introduced Regional Mineral Targeting (RMT)
programme in FS 2018-19 to gain insight into the process
of finding mineral deposits on a regional scale. The main
objective of RMT projects is to bring out potential new
areas for further mineral investigation programme.

Emphasis is given on exploration for strategic and critical
minerals like tungsten, molybdenum, nickel, lithium, cobalt,
rock phosphate, REE/RM etc. keeping in view of their stra-
tegic importance coupled with their scarcity of resources/
reserve within the country with an aim to become self-reli-
ant in these strategic and critical elements. During last four
years (2019-20 to 2022-23), GSI has taken up exploration
projects on various critical and strategic minerals e.g., REE,
Rare metals, tin, tungsten, chromium, PGE titanium, vana-
dium, tungsten, lithium, molybdenum, nickel, scandium,
barite, glauconite, graphite, potash, phosphate etc. and
resource bearing reports (GR/GM) were handed over to the
state government for consideration in the auction process.

GSTI has taken a lead role in the process of setting up of
the National Geoscience Data Repository (NGDR) through
outsourcing using NMET fund for benefit of all stakehold-
ers wherein all geoscientific data will be made available at
one platform. The flagship initiative of NGDR was started
in February 2022 and the work is in progress.
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Following the Mineral Laws (Amendment) Ordinance,
2020, GSI has taken up necessary steps to increase the
depth of exploratory drilling in G3 & G2 stage explo-
ration projects from FS. 2020-21 for non-bulk mineral
depending on the potential of mineralized zones.

GSI has established significant coal & lignite resources
through regional exploration and could demarcate
potential areas at shallow to intermediate depth level
(0-600 m), particularly in basins concealed under trap /
younger sediment cover. The Coal and Lignite explora-
tion reports for which categorized resources have been
assessed in G2 & G3 stages during the period from 2017
to 2020 were handed over to the Ministry of coal. In the
quest for unconventional energy, shale gas at Jharia Coal-
field has been explored by GSI since 2014 to envisage its
potentiality.

Some of the important areas where GSI carried out
investigations are.

e Exploration for bauxite, REE & lithium in Salal-
Haimna areas of Reasi district, Jammu & Kashmir
(UT)

e Exploration for REE mineralization in Nawatola-
Laband Area, Sonbhadra district, Uttar Pradesh

e Exploration for molybdenum and associated minerali-
zation in Velampatti north A & B blocks, Dharmapuri
district, Tamil Nadu

e Exploration for potash in Jorkian south block in
Satipura sub-basin of Nagaur—Ganganagar evaporite
basin, Hanumangarh district, Rajasthan

e Exploration for base metal mineralization in combined
Biskhan block, Betul district, Madhya Pradesh

e Exploration for copper in Granite hosted copper min-
eralization in the Machanur Central Block, Raichur
district, Karnataka

e Exploration for Vanadium bearing magnetite-ilmen-
ite mineralization around the areas northeast of
Patalganga and east of Sapneri villages, Gaya and
Jehanabad district, Bihar

e Exploration for Rare Earth Elements (REE) and Rare
Metals (RM) in Ambadongar Carbonatite Complex,
Kawant Taluka, Chhota Udepur district, Gujarat

e Exploration for iron ore in Nuagaon West Block, Ken-
dujhar district, Odisha

e Exploration for platinum group of elements (PGE)
in T3 sector of Tasampalaiyam Block in Sittampundi
Anorthosite Complex, Namakkal district, Tamil Nadu

e Exploration for Manganese Ore in Orahuri block,
Sundargarh district, Odisha.

e Exploration for copper and associated metals in Adash
Block, Deogarh district, Odisha

Mission-lll: Geoinformatics

The Geological Survey of India (GSI), being the premier
geoscientific organisation in the country, generates huge
geoscientific data through its Annual Programmes. All
these data are collated, synthesized, processed and finally
disseminated as geospatial database to the public domain
as per the latest National Geospatial Policy 2022 issued
by DST. GSI has implemented the ‘Online Core Business
Integrated System’ (OCBIS) project which has employed
state-of-the-art processes for showing the business pro-
cesses and activities of GSI starting from data collec-
tion, management to dissemination of geoscientific data.
OCBIS with its 29 modules enable all GSI geoscientists
and administrators to collect, process, analyse, store and
disseminate data and information in an efficient and organ-
ized manner. BHUKOSH Geo-portal of OCBIS has been
implemented for facilitating geospatial data dissemination
to the public and stakeholders. The portal also displays
India’s rich and unique Geoheritage sites as well as web-
based Atlas on rock textures and fossils. Recently GSI has
planned to migrate and re-platform its OCBIS modules,
applications and master data to the Oracle Cloud Infra-
structure (OCI) approved by the MeitY.

GSl is developing a Flagship Project—National Geosci-
ence Data Repository (NGDR), which aims to collate the
data of all the stakeholders in a single digital platform and
disseminate the geospatial data in a single window system.
This initiative expedites the exploration activities of the
country by making available all the geoscientific database
to the potential investors as well as to enhance the growth
of country’s economy. A total 10,172 nos. of exploration
and baseline reports have been shared to BISAG-N, the
system integrator for unified digitization and integration
through MERT into NGDR Web system. It is expected to
Go-Live the NGDR web portal within a month.

GSIis a nodal agency of Data content standards (DCS)
for surface geology. Data content standard (DCS) on
systematic geological mapping contains a listing of data
elements used to store data on various themes associated
with geology. The relationships within the data will be
explained through Unified Modelling Language (UML)
model in order to properly utilize the data as it is intended.
In DCS document each theme will be considered as a data
element.

Maps and Publications
Maps are vital tools for planning and decision-making,

and GIS has improved the processing and accessibility of
geographic information. GSI has created 2M, 250K, 50K,
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25K geodatabases, State-level maps, Mineral belt maps,
and District Resource Maps in GIS platform as valuable
legacy products. Besides, GSI preserves and showcases
the diversity of Indian Geology through various forms of
publications, such as Memoirs, Records, Bulletins, Jour-
nals, Special Publications, Catalogues, etc. These publica-
tions are of high quality and have an authenticity, and are
often referenced by other authors and researchers. During
this period, GSI has published and uploaded 55 in-house
publications and 22 Coffee table books on the GSI Portal,
covering a wide range of GSI’s activities (Table 1). These
publications are easily accessible to GSI geoscientists and
other stakeholders. The comprehensive and updated geo-
spatial data and maps will also benefit various sectors of
the economy in the country, such as planning, resource
management, geo-hazard management, etc., and will foster
innovation in Geoscience.

Mission IV: Fundamental & Multidisciplinary
Geosciences and Special Studies

Multidisciplinary Geosciences and Special Studies

GSI always remains committed to sharpen its multidiscipli-
nary geoscientific expertise for the benefit of the society by
regularly taking up relevant researches and investigations.
GSI’s endeavour in this domain includes Landslide stud-
ies, Geodynamic/Seismic studies, Engineering Geology/
Geotechnical studies, Gemology, Environmental Geology,
Glaciology & Polar studies etc.

Landslide Study

GSTI’s contribution to landslide studies dates back to 1880
with the study of problem of slope stability in Nainital, Utta-
rakhand by Sir R.D. Oldham. GSI is declared as the Nodal
agency for Landslide Studies by Government of India, and
carries out Landslide Susceptibility Mapping on macro-scale
(1:50,000), meso-scale (1:10,000), detailed site-specific
Landslide investigation, R&D on multi-scale landslide haz-
ard/risk modelling, development of regional/people-centric
landslide early warning system (EWS) and ground and sat-
ellite-based landslide monitoring etc.

Being the nodal agency on landslide hazards, GSI has
completed a nationwide National Landslide Susceptibility
Mapping (NLSM) on 1:50,000 scale for the entire landslide
prone hilly/ mountainous areas of the country including the
Himalayan region, Western Ghats, spreading over parts of
19 states/ UTs covering an area of about 4.3 lakh sq. km.
(12.6% of Indian landmass). The landslide susceptibility
maps are classified into High, Moderate and Low suscepti-
bility zones for land sliding.
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GSI also mapped historical landslide polygons. This
huge national historical landslide inventory is continu-
ously being updated with the new landslide data collected
year-wise as a part of post-disaster studies. The land-
slide susceptibility maps and the landslide information
are uploaded in OCBIS portal (http://bhukosh.gsi.gov.
in/Bhukosh/Public) for public viewing and downloading.
This database has also been shared with NDMA and other
stakeholders (in GIS format) for use in regional develop-
mental planning of hill areas and for further research in the
management of landslide disasters in the country.

After completion of 1:50,000 scale landslide suscepti-
bility map of the entire landslide prone areas of the coun-
try, GSI has now embarked on nationwide investigation
of landslide susceptibility zonation on 1:10,000 scale in
critically-identified sectors, mostly in the Himalayas. All
these reports are provided free of charge to concerned
State Disaster Management Authorities. GSI also carries
out site-specific detailed landslide mapping on 1:1,000
scale for specific areas affected by landslide.

GSI, in collaboration with the British Geological Sur-
vey (BGS) under the National Environmental Research
Council (NERC), UK funded multi-consortium LAND-
SLIP project (www.landslip.org), has developed a proto-
type regional Landslide Early Warning System (LEWS)
for India, and the same is currently being evaluated and
tested by GSI in two pilot areas in India (Darjeeling and
Kalimpong districts, West Bengal, and the Nilgiris dis-
trict, Tamil Nadu). The project has also been extended
to Rudraprayag district, Uttarakhand. The evaluation and
testing of the models of regional LEWS will continue for
the next few monsoon years, and the regional LEWS will
be made operational in phases after successful ground
evaluation. GSI has initiated similar endeavour in other
landslide-prone states like Sikkim, Himachal Pradesh,
Kerala and other hilly states in a phased manner.

Recently GSI has carried out post disaster studies
related to cloudburst in selected areas on request received
from various stakeholders e.g., post disaster studies of
Sh. Amarnath Ji Holy Cave during year 2021-2022, at
Honzar village, Kishtwar district of J&K in 2021, Mandhi
and Loran area of Poonch district of J&K in 2022 and the
reports containing suggested remedial measures have been
submitted to stake holder agencies.

GSI has observed evidences of land subsidence, ground
cracks, and cracks in buildings during preliminary inves-
tigation carried out at Joshimath town, after the recent
incidence of 2nd January, 2023 and a note on the current
hazard scenario has been submitted to CBRI/ NDMA. Fur-
ther, on request from Uttarakhand state government, GSI
has taken up detailed mapping in the affected area.
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Table 1 List of publications released during last four years 2020-2023

SI. no. Title of the Publication

1. Special Publication No-77: A Manual of the Geology of India — Volume-I, Part-I — Precambrian of Southern Part
of the Peninsula

2. Special Publication No-77: A Manual of the Geology of India — Volume-I, Part-II — Precambrian of Central Part of
the Peninsula

3. Special Publication No. 77: A Manual of the Geology of India (Volume I: Precambrian, Part-V: Extra Peninsular
Region, IVth Edition)

4. Special Publication No. 77: A Manual of the Geology of India (Volume III): Economic Geology of Southern India

5. Special Publication No. 77: A manual of the geology of India (Volume III): Economic Geology of Central India

6. Special Publication No. 115: Creeks and Evolution of landforms of Western Sundarbans

7. Special Publication No. 116: Landslide Compendium of Northeastern India

8. Special Publication No. 117: Lithostratigraphy and Biostratigraphy of Siwalik group of rocks of Northwest Hima-
laya

9. Special Publication No. 118: Geology and Mineral Resources of South India

10. Special Publication No. 120: Quaternary Geology of Andhra Pradesh

11. Special Publication No. 121: Geology and Mineral Resources of Bundelkhand Granitoid Complex

12. Special Publication No. 122: Exploration for Platinum Group of Elements in India

13. Special Publication No. 123: Compendium on Active Fault studies in India

14. Special Publication No. 124: A Compendium of Coal Resources of Odisha- Mahanadi Valley Coalfield

15. Special Publication No. 125: Geothermal Atlas of India

16. Special Publication No. 127: A Monograph on Granites of Southern India

17. Special Publication No. 128: Abstract Volume Vindhyan Supergroup: Recent Advances, Challenges and Opportu-
nities (VISACOP)

18. Miscellaneous Publication No. 30, Pt. IV Vol. 2 (i): Geology and Mineral Resources of Assam

19. Miscellaneous Publications No. 30, Part IV Vol. 2(ii): Geology and Mineral Resources of Meghalaya (3rd Revised
Edition)

20. Miscellaneous Publications No. 30, Pt. X (Geology and Mineral Resources of the Union Territories of Jammu and
Kashmir and Ladakh) (4th Revised Edition)

21. Miscellaneous Publication No. 30, Part XII: Geology and Mineral Resources of Rajasthan (4th Revised Version)

22. Miscellaneous Publications No. 30, Part XIII: Geology and Mineral Resources of Uttar Pradesh

23. Miscellaneous Publications No. 30, Part XIITA: Geology and Mineral Resources of Uttarakhand

24. Miscellaneous Publications No. 30, Part XV: Geology and Mineral Resources of Punjab & Chandigarh

25. Miscellaneous Publications No. 30, Part XVI: Geology and Mineral Resources of Delhi

26. Miscellaneous Publications No. 30, Part XVII: Geology and Mineral Resources of Himachal Pradesh

217. Miscellaneous Publications No. 30, Part X VIII: Geology and Mineral Resources of Haryana

28. Memoir Vol. 135: Sakoli Fold Belt, Central India

29. Catalogue Series No. 11: Rock Cut Caves of Central India

30. Bulletin Series A, No. 69: Zinc-Copper mineralization of Betul Belt, Betul and Chhindwara districts, Madhya
Pradesh

31. Bulletin Series A, No. 63(Vol. I, 2nd Edition): Limestone deposits of Litang Valley, East Jaintia Hills District,
Meghalaya

32. Bulletin Series A, No. 45, Vol. VI : Geology and Coking Coal Resources of Jharia Coalfield, Dhanbad and Bokaro
districts, Jharkhand

33. Bulletin Series A, No. 70: Copper-Gold mineralization in Khera Main Block, Mundiyawas-Khera area, Alwar
Basin, Rajasthan: A prospective model for exploration

34. Bulletin Series B, No. 71: A Comprehensive Report on Pre-Construction and Construction Stage Geotechnical
Investigation of Maneri-Bhali Hydroelectric Project, Stage-II, Uttarakhand

35. Bulletin Series B, No. 73: Geotechnical Investigation of Hydel Projects in Arunachal Pradesh

36. Bulletin Series B, No. 74: Analysing the Genetic Controls of Landslide Distributions in Jammu and Kashmir
Himalaya

37. Bulletin Series B, No. 75: Engineering Geological Appraisal of Koteshwar Hydroelectric Project district Tehri
Garhwal, Uttarakhand

38-41. Quarterly GSI Journal Indian Journal of Geosciences Vol. 73 (4 Issues)
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Table 1 (continued)

SI. no. Title of the Publication

42-45. Quarterly GSI Journal Indian Journal of Geosciences Vol. 74 (4 Issues)
46-49. Quarterly GSI Journal Indian Journal of Geosciences Vol. 75 (4 Issues)
50-53. Quarterly GSI Journal Indian Journal of Geosciences Vol. 76 (4 Issues)
54 & 55. Quarterly GSI Journal Indian Journal of Geosciences Vol. 77 (2 Issues)

Coffee table books released during last four years 2020-2023

SI. No. Title of coffee table books

1. Coffee table book on “Historic Mining in India”

2. Coffee table book on “Contribution of GSI in search of Coal”

3. Coffee table book on “Atlas on Submarine features of Indian Ocean”

4. Special abstract volume on “Geotourism Potential in India”

5. Coffee table book on “Geotourism Spectrum of India”

6. Field Guidebook for "Exploration of Strategic and Critical Minerals"

7. Coffee table book on “Geotourism Sites of North East India”

8. Coffee table book on “Indian Antarctic Mission- Contribution from the Geological Survey of India” (for IGC
2020)

9. Coffee table book on “Reminiscing Himalayan Glaciers” (for IGC 2020)

10. Coffee table book on “Mesozoic Brachiopods from India” (for IGC 2020)

11. Coffee table book on “Andaman Island: Glimpses of Emerald Isles - A Geological Perspective” (for IGC 2020)

12. Coffee table book on “Indian Dinosaurs” (for IGC 2020)

13. Coffee table book on “Sundarban: Geology and Geotourism” (for IGC 2020)

14. Coffee table book on “Brahmaputra- The mystic river of the North East” (for IGC 2020)

15. Coffee table book on “Paleontological treasures of Rajasthan” (for IGC 2020)

16. Coffee table book on “Gondwana Life Across Age in India” (for IGC 2020)

17. Coffee table book on “Early Cenozoic Larger BenthicForaminifea From Indian Subcontinent” (for IGC 2020)

18. Coffee table book on “Uttarakhand 2013 Deluge: Landslide impact on Char Dham routes” (for IGC 2020)

19. Coffee table book on "Cretaceous ammonites of South India" (for IGC 2020)

20. Atlas on “Dimension Stone Granite Deposits of Tamil Nadu” (for IGC 2020)

21. Coffee table book on “The Thar Desert” (for IGC 2020)

22. Pictorial atlas of Cuddapah basin (for IGC 2020)

Geodynamics and Seismic Study

GSI has installed 34 permanent GPS stations at different
parts of the country with an aim to monitor plate move-
ment and also map areas with strain inhomogeneity. All
of the above studies together aim to build a national level
Geodetic/GPS infrastructure and carry out geodynamic
research relevant to earthquake/deformation related studies.
GSI has established Seismo-Geodetic Data Receiving and
Processing Centre (SGDRPC) at Kolkata which is receiv-
ing and processing real time Seismo-Geodetic Data from 10
remote Broadband Seismic Observatories (BBSO) located
at Mangan, Agartala, [tanagar, Nagpur, Jammu, Lucknow,
Jaipur, Pune, Thiruvananthapuram and Hutbay. This R & D
activity of SGDRPC aims to provide seismo-geodetic data
whenever necessary for tectonic vis-a-vis geologic inter-
pretations and for integrated analysis. Further, GSI carried
out Micro-earthquake (MEQ) survey, Active fault studies,
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Seismic microzonation of urban agglomerates, Macro-seis-
mic or post-earthquake damage survey in different parts of
the country.

Engineering Geology (EG)/Geotechnical Study

Geotechnical investigations are taken up by GSI to provide
geological and geotechnical inputs to the water resource
development projects, communication and transport pro-
jects, hydro-electric projects etc. Further, GSI is engaged in
evaluation of the geological and geotechnical appraisal of
the Detailed Project Reports (DPRs) of major hydroelectric
and multi-purpose projects.

Polar Study

GSI has played a significant role initially in Indian Antarctic
Program. The Antarctica with its dominant cryosphere and
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associated fragile environment is considered unique natu-
ral laboratories for scientific research in multiple domains
of earth and environmental sciences. Recent researches in
Polar region are mainly devoted to Ice Sheet Dynamics both
in Arctic and Antarctic with special reference to climate
change. GSI is pursuing geological mapping, GPR studies
and limnological studies in the Polar Regions for the last
few years. More than 3000 rock samples collected during
expedition to Antarctica have been kept in Antarctica Rock
Repository at GSI, Faridabad for all stakeholders.

Glaciological Studies

GSI has conducted studies on melting of the glaciers by
assessment of mass balance studies on selected glaciers and
also carried out monitoring the recession/ advancement of
selected glaciers in Himalayan belt. Majority of Himalayan
glaciers are observed melting/ retreating at varying rates in
different regions. GSI has undertaken compilation of inven-
tory of glacial lakes in northwest Himalaya. A total of 486,
533 and 925 glacial lakes located in lower reaches of abla-
tion zone have been demarcated in Uttarakhand, Himachal
Pradesh, and Jammu & Kashmir (including Ladakh)
respectively.

Environmental Geology

GSI takes up detailed measurement of surface/sub-surface
water and soil contamination by Arsenic, Fluoride, Lead,
Mercury, Cadmium, Uranium and other heavy metal pollut-
ants and its impact on human health. It also brings out the
possible sources/causes of contaminations and recommends
for further course of action.

Gemological Study

The Gemology lab of GSI is fully dedicated to public ser-
vice and has been successfully conducting Gem testing and
certification for the last five decades. This laboratory has
been catering to the needs of various forensic and custom
departments of the State/Central Govt. as well as the com-
mon people.

Fundamental Geosciences

GSI carries out R & D activities on fundamental geo-science
in various domains viz. petrogenesis of rock types, experi-
mental petrology, geochronological study, palacontology,
meteorite study, fluid inclusion study, gemology etc.

In order to establish GSI as a world class geoscientific
institute, emphasis has been given for modernization and
upgradation of different laboratories of GSI. In addition
to the regional as well as state level laboratories, GSI has

established National Centre for Excellence of Geoscience
Research (NCEGR) at Faridabad, Kolkata and Bengaluru
and these laboratories are equipped with state-of-the-art
equipment supplementing high-end analytical data for
vital geoscientific outcomes. Some of the high-end labora-
tory instruments/ machineries engaged for R & D activities
are summarized below:

Geochronological Studies

Geochronology & Isotope laboratory of GSI is one of the
first laboratories in the country to introduce systematic
radiometric dating facility. The laboratory is equipped
with LAMC-ICPMS for generating Zircon U-Pb dates
and Sr isotope data for igneous rocks and paleontological
samples. Radiocarbon dating facility comprising liquid
scintillation counter spectrometer and benzene synthesizer
units are also available.

e Fluid Inclusion Studies: This study is of immense
help for elucidating genesis of mineral deposit.

e Laser Raman Spectroscopy System: For identifica-
tion of rare mineral phases and also to provide informa-
tion regarding rock formation and metallogenesis.

¢ Electron Probe Micro Analysis (EPMA): High preci-
sion and accurate quantitative multi element analysis
of minerals & ores.

e Isotope Ratio Mass Spectrometric (IRMS) Study:
Different sulphide and sulphate sample are studied to
reveal the genesis of sulphides.

e TL/OSL Dating: Utilised for dating of late Quaternary
sediments.

e Carbon Dating: It is equipped with machinery for
radio carbon dating of rock samples.

e LA-Q-ICPMS: Phase chemistry study including in-situ
trace element and REE analysis.

e Trinocular Polarising Microscope: It is utilised for
petrographic studies including high resolution imaging
of rock samples.

e XRD: It is utilised for quantitative mineral phase analy-
sis.

e Gemological Study: Modern instruments are equipped
for identification & certification of gem stone.

e 3D Terrestrial Laser Scanner (TLS): This high-pre-
cision geodetic survey instrument used for rapid ground
scanning for preparation of Topographic base maps.

e High-Resolution Secondary-Ion-Mass-Spectrometry
(HRSIMS): GSI has installed state-of-the-art instru-
ments which will open a new vista in the field of con-
temporary research work especially for age determina-
tion of the rock samples.
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Palaeontological Studies

The discovery of animal eggs and embryos from black phos-
phatic chert of Ediacaran (Terminal Proterozoic) Chamba-
ghat Formation, Krol Group, Himachal Pradesh is the only
one recorded from the equivalent stratigraphic horizons
outside China. Biostratigraphically, significant Ediacaran
fossil-assemblage discovered from Vindhyans is a major
palaeontological breakthrough in the history of palacobio-
logical research on Vindhyans. It extends Ediacaran palae-
obio-geographic range to peninsular Indian Sea and places
Vindhyans in the Ediacaran world palaecobio-geographic
map. The broken skull specimen of Homo erectus, the first
and only of its kind in India was discovered by GSI in 1982
at Hathnora, Narmada valley, Madhya Pradesh.

Mission-V: Training & Capacity Building

GSI Training Institute (GSI-TI) and its different training
divisions (Regional Training Divisions and Field Training
Centers) are well equipped with state-of-the-art facilities for
training and capacity building through its Headquarter at
Hyderabad and regional /field training centres.

The training institute’s core activity includes induction
level training programmes in geology, geophysics, chem-
istry, engineering and administrative streams of GSI, man-
datory promotion linked trainings for GSI personnel, need
based advanced and refresher courses on various themes. In
addition to technical courses, GSI-TI also conducts admin-
istrative as well as management courses for GSI personnel.

Trainees / Participants from GSI, State Government
Departments, and Public Sector Institutions as well as from
foreign countries participated in these courses.

International Collaboration

The activities include bilateral collaborative programmes
(MoU) with various other foreign governmental organisa-
tions/ scientific agencies, as well as coordinating GSI’s par-
ticipation in International Seminar, bilateral partnership with
other countries for knowledge acquisition etc., The details of

@ Springer

foreign collaboration with GSI and its outcome in last four
years are given below:

MoU between GSI and Geoscience Australia (GA) on
Scientific and Technical cooperation in field of Earth Sci-
ences to probe deep-seated and concealed mineral deposits.

Collaboration between GSI and British Geological Sur-
vey (BGS), UK on Technical Cooperation in Landslide
Multi-Hazard Risk Assessment, Preparedness and Early
Warning in South Asia: Integrating Meteorology, Landscape
and Society—LANDSLIP. GSI is currently engaged in test-
ing prototype models of regional Landslide Early Warning
System (LEWS) in two pilot areas.

GSI has signed MoUs with Geological Survey of Bra-
zil- CPRM, Brazil, Geological Survey of Finland (GTK),
Finland, the Joint Stock Company Rosgeologia (ROSGEO),
Russia for collaboration on different geological domains.

GSI has also collaboration research projects on Himala-
yan Tectonics with Florida International University (FIU)
and University of Florida (UF), USA.

GSI also rendered geotechnical consultancy services in
the development of hydroelectric projects in the neighbour-
ing countries in Nepal, Bhutan and Afghanistan for both
DPR, construction and post construction stage.

National Collaboration: GSI is annually taking up vari-
ous projects in collaboration / sponsorship with other organ-
izations through Memorandum of Understanding (MoU).
Organizations/institutes like NIO, IITs, Universities, ISRO,
BARC, NGRYI, ISI, ASI, DGH, IMD, State Govt. Dept. of
Mines, NWDA, HPPCL, WAPCOS, Central Water Com-
mission, State Govt. Water Resource Departments etc., are
taking up projects in collaboration with GSI. In last four
years collaboration have been done in various fields of earth
sciences like engineering & geotechnical study, landslide,
petrology, palacontology, offshore survey, coal petrology,
mineral exploration, hydrology etc.
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