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GEOLOGICAL SURVEY OF INDIA
NORTHERN REGION

[. INTRODUCTION

A. BRIEF INTRODUCTION ABOUT THE REGION

Northern Region of the Geological Survey of Indtayering the States of Delhi,

Jammu & Kashmir, Haryana, Himachal Pradesh, Punjitarakhand and Uttar Pradesh, and
Union Territory Chandigarh encompasses an area 6,401 sq km. Out of the six Regions
through which the Geological Survey of India opesain the country, it is the second largest
Region. Office complex spreads over an area of &2rBs with several peripheral buildings at
Plot-2, Sector E, Aliganj, Lucknow. On 2&anuary 1993, the Office Complex was named as
VASUNDHARAASs per HPC Committee recommendation, the acts/géiee now governed under
Mission Mode.

The Northern Region office was started at Lucknaowlar the stewardship of Shri R.
N. P. Arogyaswami, Superintending Geologist. In fear 1961, the Northern Region was
elevated to the status of Directorate under ShiCPHazara, as Director. To intensify and
concentrate on the geological surveys in the Higyzalaterrain, Himalayan Geology Division
(HGD) was formed in 1963 with headquarters at Laekrfiocusing the problems of the geology
of Himalaya transcending the limits of the statdBrfg in the Region. During the year 1967, the
post of regional Director was elevated to the stafuDeputy Director General.

Appreciating the importance of glaciers of the Himyan terrain and their key role in
hydrological cycle of the nature, the GlaciologwiBion with headquarters at Lucknow was
created on % January 1974. For managing the environment, their@mmental Geology
Division was created on®1January 1975 with headquarters at Lucknow. In 198ap
Compilation, Publication and Information DivisiorMCPI) was split into two separate
Divisions, viz. Map and Cartography Division andbReation Division. It was at this time that
the Publication Divisions of the regions were esiied with the responsibility of bringing out
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GSI publications. It is noteworthy that the Regioh#brary at Lucknow continues to get
enriched with the scientific books, journals, unisied Departmental reports, etc. NR library
possesses more than 20,500 books and 21,504 ufiethsnd 7066 classified unpublished
reports at present, in addition to the journalstidsal and International journals are being
subscribed by the Library.

The Himalayan Mountain Ranges extend for about 280@with an average width of about 240
km) all along the northern border of the Indian-sobtinent, from Jammu and Kashmir in the
west to Arunachal Pradesh in the east, constitutiegExtra-Peninsular region. From south to
north, the Himalaya is broadly divided into (i) Foidl or Outer Himalaya, (ii) Lesser Himalaya,
(iif) Higher Himalaya and (iv) Tethyan or Trans-Halaya across its length. The major rivers that
originate from the great Himalayan Mountain Ranges the Indus, Ganges and their various
tributaries. The Indo-Gangetic plain lying betwdeeninsular and Extra-Peninsular India has
average elevation 150 m (amsl) with a low gradfesrn about 300 m in the Upper Ganga Plain
of Punjab to mean sea level at the Sunderbans afdBangal.

The Region exposes diverse geology with differastkrtypes representing the
complete spectrum ranging in age from the Archamatamorphites/granitoids to the youngest
Quaternary alluvium. The Region is tectonically gysiographically divided into three broad
domains i.e. the Peninsular India, the Extra-Peh@émdndia and the Indo-Gangetic Plain. Indo-
Gangetic Plain is sandwiched between the shield afehe Peninsular India and the highly
deformed suites of the Himalaya of the Extra-PanarsIndia comprising essentially the
younger metasediments. The tectonic trough (focklaasin) sandwiched between peninsular
shield in the south and Himalayan Mountains inrtbgh, formed due to upliftment of the later,
has been filled up by sediments derived from badttess especially from the Himalaya.
Structurally, the Himalayan mountain chain occigrall along northern part of India can be
divided into four contrasting longitudinal litho4tuamorphotectonic belts from south to north,
viz. i) foothill belt, ii) Main Himalayan belt, iji Indus-Shyok belt and iv) Karakoram belt. The
foothill Himalaya is a 10 km to 50 km wide Miocete Lower Pleistocene molasse sequence
represented by rocks of the Sirmur Group (i.e. 8ubaand Dagshai + Kasauli or
Murree/Dharmshala) Siwalik Group. This belt is amdin of active tectonics having
participation in the terminal phase of the Himalayarogeny. This is followed to the north by
the Lesser and Higher Himalaya, represented byogesal sequences of the Proterozoic age
with the Phanerozoic cover of varying thicknessdifierent parts. The foothill Himalaya is
separated from the Lesser Himalaya by the nortphdgpregional fault/thrust commonly known
as the Main Boundary Fault (MBF) or the Main Bounyd@hrust (MBT). The Main Frontal
Thrust (MFT) limits the margins of the Siwalik Zoagainst the Indo-Gangetic Plains (IGP).

The Lesser Himalaya is 60 km to 80 km wide and dssaontinuous belt stretching
between the MBT in the south and the Main CenthaLi$t (MCT) in the north. It consists of the
para-autochthonous Late Proterozoic meta-sedim#mtsst over by three vast nappes that are
built up successively of Palaeozoic sediments, dnécian epi-metamorphics and mesograde
metasediments. The epi-metamorphic and meso-mepaicarappes throughout their extent are
characterized by Early Proterozoic (=1900 Ma) amdlyEPalaeozoic granitic bodies of large
dimension. The MCT separates the Lesser Himalaya fthe Higher Himalaya to its north. The
Higher Himalaya marks the region of the highestkpeaf the Himalaya (like Nunkun,
Leopargial, Kedarnath, Badrinath, Nanda Devi, Aphaulagiri, Mt. Everest, Kanchanjunga),
made up of 10 km-15 km thick Precambrian crystafliexhumed up and intruded by granites,
some of which are of the Tertiary age. The Indugo8lbelt/the Tethys Himalaya extends to the
south of the Trans-Himalayan Karakoram belt and mises ophiolite mélange (i.e. Indus
ophiolite and associated formations) and plutomicks (Ladakh Granitoid Complex) of the
Indus Shyok belt. These predominantly fossilifercaediments range in age from Late
Proterozoic to Eocene. Sporadic occurrences ofnaitechave been reported from the ultrabasic
rocks associated with Dras volcanics from Ophiditelange zone. Karakoram belt, the
northernmost zone, comprises Palaeozoic and Meassedimentary sequence on a metamorphic
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basement of unknown age. This Trans-Himalayanlieslto the north of the Indus Suture Zone
in Ladakh region and extends eastward into Tibet.ilNportant mineral occurrence is known
from this belt.

B. GEOLOGY AND MINERAL RESOURCES

Geologically, under Northern Region, the statesHairyana, Himachal Pradesh,
Jammu and Kashmir, Punjab, Uttarakhand and Uttaddah encompass diverse lithology
ranging in age from the oldest Archaean metamaogphigranitoids to the youngest Quaternary
alluvium. The stratigraphic succession of the roekposed is given in the Geological map of
Northern Region.




HARYANA AND DELHI

Haryana state has an area of 44,222 sq km and Delleirs an area of 1483 sq km.
Physiographically, state is divisible into threeimgeomorphic domains viz. Sub Himalayan
Region, Indo Gangetic Plain and Aeolian Plain (m@astern fringe of Thar Desert forming a
part area in Haryana). Main geomorphic featuresegpeesented viz. a) Mountains of the Outer
Himalayas in the north comprising mainly high stasal hills (Siwalik Group), b) Piedmont unit
formed in the immediate south of the Outer Himalayauntain front, c) Alluvial Plain (Older
and Younger Alluvial Plains), d) Aeolian depositsthhe west and southwest forming fringe part
of Thar Desert, etc) Structural and denudatior@dgeas\ hills in the south and south west part
(North Delhi Fold Belt, NDFB, part of Aravalli Dellirold Belt). General slope in the northern
part of state is towards south while in the southpart it is towards north. In Delhi,
geomorphological features are mainly representetthédylenudational hills, alluvial plains (older
& younger) and aeolian plains at places. Three majoonostratigraphic units of Proterozoic,
Tertiary and Quaternary age are known to occuttatesof Haryana. In Delhi, only two major
chronostratigraphic units are occurring viz. Prozeic and Quaternary. Geologically 95% of the
area is covered by the Quaternary sediments andeste5% comprises the Meso to Neo-
Proterozoic rocks of Delhi Supergroup present iatts@nd south-west intruded by more than
one phase of acidic and basic intrusives of Neaelroaoic age (Post Delhi Intrusives) and the
tertiary rocks in the north-east. Delhi Supergraugudes metasedimentary rocks of Alwar and
Ajabgarh Group. The Alwar Group is represented layd-Panchnota Formation, which has
been divided into two units -basal unit consistimigthickly bedded feldspathic gritty and
micaceous quartzite and upper unit comprises pleimarked massive quartzite. The Ajabgarh
Group comprises predominantly of argillaceous sediisy comprising slate, phyllite, pelitic
schist, limestone and quartzite. These rocks gitaxe calcareous to argillaceous facies upward.
Lithologically, Ajabgarh Group is divisible into i@ Formations, each with characteristic
lithounits. These are represented by Golwa-Gangutéormation, Deota-Dantal Formation,
Thanagazi Formation, Asarwas Formation and Tasioign&tion. The plutonic pahse of acid
magmatism is represented by granite, pegmatiteqaragtz veins while the volcanic phase is
represented by rhyolite and hypabyssal feldspaplpoy and aplite. Neo-Proterozoic rocks
referred as Tundapathar Formation belonging toiSBdup occur in the northeastern part of
Haryana along the contact between the Siwalik Bali Palaeocene belt marking the Main
Boundary Belt. The Palaeogene sediments compribat®u, Dagshai and Kasauli Formations
occurring in the northern part of Haryana. Tertiemgks occur above the Proterozoic basement
in the western part near Hissar. It is an isolateidrop measuring about 300 m in length and 20
m wide, at Daha, 15 km northwest of Tosham. Theaiwn Haryana are mainly represented by
Lower, Middle and Upper Siwalik, stretching from IKa in northwest and Kala Amb in the
southeast. Lower Siwalik is exposed along NE-SWidig linear belt forming low flanking
ridges near Kalka. These consist of coarse redpangle colored gritty clay and fine to coarse
grained hard earthy sandstone. Middle Siwalik, present in detached patches as Saketi
Formation. Upper Siwalik comprises red and orangeegated clays and interbanded friable
grey sandstone. Around Delhi, Ajabgarh Group oksoexposed as detached hillocks and ridges
trending NE-SW exposes purple and white quartziterbedded with phyllite and slate. The
Alwar Group comprises quartz amphibole quartzitdhosdinate schist and minor limestone.
They are well developed in the hill ranges of Baynchnota, Madogarh, Khodana etc in the
southwestern part of the state. Quaternary sedsrmer most part of Haryana and along the
Yamuna River in parts of Delhi. The Quaternary seits have been classified as Older and
Newer Alluvium. Older Alluvium is represented byetlalternating sequence of sand and clay
layers with small kankar nodules. Newer Alluviunmgarises loose grey sand and silt deposited
along Yamuna and Ghaggar and their tributariesta@aarbonate and sulphate lake deposits. In
the southern and western border of Haryana, thdigke®ediments occur in the form of
stabilised & mobile/active dunes and sheets forntvegnortheastern fringe of Thar Desert.
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HIMACHAL PRADESH

Geologically rocks ranging from the ProterozoicQaaternary ages are exposed and
represent classic geological sequence. UndiffextadiProterozoic sequences mostly confined to
the Lesser Himalaya, are represented by JutoghVaikdita groups. Jutogh Group comprises
Panjerli, Manal, Bhotli, Khirki, Taradevi, Kanda,alra, Badrol, Rohru, Chirgaon and Jaknoti
formations comprising a thick sequence of carbooasghyllite, quartzite, slate, phyllite, schist
and gneisses where as the Vaikrita Group comptdeso, Morang, Shiasu and Chamba
formations made up a thick pile of garnetiferowmistlite-kynite schist and gneisses, sillimanite
gneiss, migmatite, quartzite marble, calc-silicaieks and amphibolite.

Palaeo-Proterozoic: The Jeori-Wangtu Banded GreiSsimplex and Kulu, Naraul,
Sundernagar and Rampur groups represent the PRtatsrozoic in Himachal Pradesh. The
Jeori-Wangtu Granitoid/Gneiss is strongly foliatedth well-developed augen-gneisses,
mylonitic gneiss and porphyroblastic biotite gnergh non-foliated granitoids in the central
part. The Kulu Group, one of the three principaystalline nappes of Himachal Pradesh,
comprises Khamrada, Gahr and Khokan formationsistomg of schist, gneiss, quartzite, quartz
schist, slate, phyllite and garnetiferous schidte TNaraul Group consists of quartzarenite
phyllite, shale, slate and diamictite whereas thedgrnagar Group comprises dominantly purple
coloured arenaceous sediments with argillities aendracterized by interstratified basic lava
flows of the Mandi-Darla Volcanics. The Rampur GQvquesents an association of metabasalts
and metasediments dominated by clastics. It issililg into three formations namely, Bhallan,
Banjar and Manikaran. Meso-Proterozoic in the Hingh¢limalaya are represented by Larji and
Shali groups. The Larji Group consists of lower lduFormation and upper Aut Formation,
broadly comprising a sequence of slate, quartz@ediamictite and stromatolitic carbonate
rocks. The Shali Group has been divided into efgithations namely Ropri, Khaira, Khatpul,
Sorgharwari, Tattapani, Makri, Parnali and Banddasisting of shale, siltstone, quartzarenite,
massive dolomite, limestone, cherty dolomite, graed purple shale, grey limestone and white
qguartz arenite. The upper part of the Meso-Protecos represented by the Darla-Tattapani
(Peontra Volcanic) represented by quartzite, slatebasic flows.

The Neo-Proterozoic era has been divided into tthosequences as Lower and Upper.
The Lower Neo-Proterozoic era is represented bypsku Simla and Haimanta groups whereas
the Upper Neo-Proterozoic era is represented by &uBhaini, Infrakrol, Krol, Manjir and
Katarigali formations. The Jaunsar Group is typycaeveloped in the Deoban structural belt
and is divisible into three formations namely MaakdihChandpur and Nagthat. Mandhali
Formation is composed of limestone, argillite, #erand conglomerate. The Chandpur
Formation is represented by alternate sequencegdlite and arenite. The Nagthat Formation
comprises sandstone, arkose quartzarenite, gotgjl@merate, grey, purple and green shale,
slate and phyllite. The Simla Group is divisiblgoinfour formations, Basantpur, Kunihar,
Chhaosa and Sanjauli. The Basantpur Formationasacterized by the abundant interbeds of
limestone and dolomite within argillite and siltséo whereas Kunihar Formation comprises
lenticular interbeds of stromatolite-bearing lintes with fissile shales. The Chhaosa Formation
is characterized by a thick rhythmic sequence aleshsiltstone and greywacke. The Sanjauli
Formation is divisible into Lower and Upper membens the basis of characteristic lithological
associations. The Haimanta Group comprises Batah&mon, is broadly made up of phyllite,
quartzite, pyritous carbonaceous phyllite.

The Krol Group is divisible into A, B, C, D and Brimations. The Krol A Formation
comprises alternation of greenish grey calcarebatesand argillaceous limestone with variable
gradation. Krol B Formation is characterized byntty laminated purple to red shales with
green shale intercalations and thin interbeds of tolomite and cherty limestone. Krol C
Formation is represented by dolomite, cherty limestand shale, Krol D Formation comprises
an alternation of cherty limestone and shale wisekaal E is the topmost lithostratigraphic unit
with a dominant banded grey and pale cream whitelutde to dololutite with a rugged
appearance. In the Spiti/Kinnaur and Higher Himasayhe Cambrian rocks comprise Kunzamla
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and Parahio formations. The Permian in Himachadl€sh is represented by the Kuling Group in
the Spiti/Kinnaur area whereas in Chamba area, iépresented by the Salooni Formation. The
Kuling Group is divisible into fossiliferous Geclgarand Gungri formations. The Gechang
Formation is consisting of brown to grey, pale greyarse-grained weakly bioturbated, cross
bedded, calcareous sandstone with local conglomerati/or shell lag at base. The Gungri
Formation comprises black shale, calcareous shigles phosphatic, cherty and calcareous
nodules and thin limestone. The Salooni Formatisnrapresented by black shale, slate,
calcareous slate and lenticles of limestone afoksliferous.




PUNJAB
The Punjab state with an area of 50,362 sq km famart of the Indo-Gangetic basin.
The two broad geomorphic entities, viz. the Siwdédi&thills towards northeast part of the state
and alluvial fill of the Indus drainage basin claesise the physiographic setting of the Punjab.
The dominant physiographic high are as i) Lahong&dha Ridge in the west; ii) Delhi-
Jagadhari Ridge in the east; iii) Delhi-Lahore Ridg the south and iv) Siwalik ridges in the
northeast. Chandigarh covers an area of 114 sq km.

GEOLOGY

The Neogene and Quaternary units are classifiedl ilnSiwalik Group and ii) the
Quaternary alluvium comprising the Older AlluviumdaNewer Alluvium. The maximum depth
of the Quaternary sediments recorded is about #00he base configuration indicates that the
Punjab basin appears to be deeper in the northéenasid shallower southward and deepest
towards NW. The Siwalik Group is classified intae@ subgroups namely Lower/Middle and
Upper Siwalik subgroups The rocks of the Lower diddle Siwalik subgroup are exposed as
NW-SE trending ridges in the northeastern part afdaspur district while the Upper Siwalik
rocks are exposed in Ropar, Hoshiarpur and Gurdadiptricts. The Lower Siwalik Subgroup,
represented by the Chinji Formation, is chiefly pomsed of fine to medium grained,
sporadically pebbly sandstone and chocolate to omactaystone. The Middle Siwalik Subgroup
comprises the Nagri and Dhok Pathan formations. Nagri Formation comprises alternating
conglomerate and red clay. The Dhok Pathan Formatmsists of poorly sorted massive, grey,
coarse grained and micaceous sandstone with mamgi@merate. The Upper Siwalik Subgroup
is made up of coarse gravel and boulder conglomeatiernating with clay/mudstone and
sandstone. Its contact with the overlying Quatersadiments is unconformable.

The Quaternary Alluvium of the state can be divided three chronostratigraphic units
viz. (i) Older Alluvium (ii) Newer Alluvium and (i) Aeolian Deposit. The Older Alluvium is
formed by the depositional processes of the prstiegy palaeo-drainage of Middle to Late
Pleistocene Period, comprising admixture of reddlaly, silt, sand wittkankar, grey medium to
coarse calcareous sand wiankarand subrounded to subangular unsorted pebble, |gaade
cobble beds. The Newer Alluvium is formed of prdésafay streams, representing
Holocene/Recent Period. It is chiefly composed lfelbto white-grey micaceous sand with
alluvium interbands of purple and red clay. The lfs@oDeposits spread throughout the Punjab,
except in the areas covered by the hard rocks efSiwalik Group. Broadly, these are the
undifferentiated aeolian flats/dunes/sand sheet aeer dunes. Based on the degree of
consolidation, these can be divided into followthgee categories (i) stabilized and consolidated
older dunes (ii) intermediate and semi-consolidatedes and (iii) newer, mobile and reversible
dunes.






JAMMU & KASHMIR

Jammu & Kashmir State comprises three adminisgatdgions, viz. Jammu, Kashmir
and Ladakh encompassing an area of 2,22,296 sqg.L&oated in the Northwestern part of
Himalaya, Jammu & Kashmir (J&K) is a mountainousaim, except for about a five kilometers
wide stretch of Tarai zone on the southern pantesgmted by Siwalik foothills and adjoining
Indo-Gangetic Alluvial Plain. The geographical gnif J&K is represented by four tectono-
geomorphic domain represented by linear tectonis behich in the northwest take a turn to the
southwest to form the western Syntaxes, the ‘Jhé&yntaxes’. These tectonic belts from north
to south are (i) Karakoram belt, (ii) Indus-Shyaktb(iii) Main Himalayan belt and (iv) Frontal
fold belt. Jhelum Syntaxes and the two re-entratihis,broad Chenab re-entrant near Ramban
and the sharp Ravi re-entrant near Dalhousie ind&tePthe major morphotectonic units.

GEOLOGY

The state of Jammu and Kashmir is covered by roakging in age from Proterozoic to
Recent. The geological lithounits/formations arsaded as below:

Karakoram Beltforms the northernmost sector of Ladakh and covees southern
slopes of great Karakoram Range in Trans-Himalayp@sing Palaeozoic-Mesozoic sedimentary
formations of Karakoram-Tethyan basin. Karakoranar@oid occur towards north of Shyok-
Nubra zone. The belt is separated from Indus Shyalk by the main Karakoram Thrust also
called as South Karakoram Thrust. The rocks irb#eare folded into Karakoram synclinorium
and Saltoro synclinorium with a geanticline in beén. The Karakoram batholith appears to be
emplaced along the core of the geanticlines. In8ryok Belt is sandwiched between
Karakoram belt in the north and Main Himalayan beltthe south, comprising mainly
Cretaceous and Tertiary sediments and associatéd, iméermediate and acid magmatic rocks
with imprints of Upper Palaeozoic and Early to M&dlesozoic sedimentation in Shyok belt.
Wakha, Pashkyum and Shyok thrusts are the majearnents from south to north in this belt,
which have sub-divided the belt into three zones 8angeluma parautochthon, Indus Group-
Ladakh Granitic Complex autochthon and Shyok-Nubwae. The Sangeluma parautochthon
along with Indus Group autochthon forms Indus teictaone, and Ladakh batholith separates it
from Shyok Nubra zone.

Main Himalayan belts the most complex tectonic belt in the region aodurs between
Frontal Fold belt in the south and the Indus-Shigek in the north, exposing the rocks ranging
in age from Proterozoic to Quaternary. Parautoatdhe zone, Kashmir synclinorium, Thathri
dome, Chamba synclinorium, Kishtwar window, Giam®alu crystalline geanticline, Zanskar
synclinorium, Rupshu anticlinorium and Kuling-LiggnSchuppen zone are the prominent
structural features of this belt. Phanerozoic sssiom of Kashmir Tethyan basin is folded into a
regional NW-SE trending synclinorium comprising exigs of anticlines and synclines. The
rocks on the southern flank of Kashmir synclinoribave moved along Panjal Thrust to over
ride the rocks of Parautochthonous zone and this gfaKashmir synclinorium constitutes
Kashmir nappe. Frontal Fold Bakposes the rocks of Sirban Limestone, Subathu &twom
Murree and Siwalik Group of rocks and the youngema@rnary sediments. Foot Hill Fault,
Mastgarh anticline, Mandili structural unit, Muttsigni anticline, Lodhra-Lapri anticline and
Panchari syncline are the prominent structuraluiest of this belt from south to north. Muree
thrust forms the boundary of the belt.
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UTTAR PRADESH AND UTTARAKHAND

The Uttar Pradesh covers an area of 2,47,933 sqegresented by vast alluvial fill of
middle Ganga drainage system. The southern padttaf Pradesh is characterized by rocky
upland. The northern fringe area is representediaogi and Bhabhar geomorphic units flanking
the Siwalik Foothills. Uttarakhand covers an aréed4®480 sg. km and represents the Western
Himalayan domain divisible into Sub or Outer Himaathe Lesser Himalaya, the Higher
Himalaya and the Tethys Himalaya from south tomort

GEOLOGY

In Uttar Pradesh, geologically, the rocks rangingge from Archean to Holocene are
present. The oldest crystalline rocks are confiteethe southern and southeastern part of the
state and are extensions of sequences exposec iM.fA, Bihar and Jharkhand. These are
dominantly represented by basement gneisses, old@morphites with younger granitoids as
intrusives; metasedimentaries; sedimentaries amdlthvial. The metamorphites include various
types of schist, quartzite, marble and gneiss.elmegal, the metasedimentaries belong to Palaeo
and Palaeo-Mesoproterozoic period. The sedimestanelude rocks of the Vindhyan
Supergroup represent Meso to Neoproterozoic peaod Gondwana Supergroup, Late
Palaeozoic period. Basic volcanic flows of Late Masc-Early Tertiary period are occurring as
capping over earlier sequences as detached outchopmjor part of the state is covered by
Ganga Alluvium. Several mineral deposits of ecormmiportance occur in association with the
above rock units in the state. Gneisses with mdiammtarty enclaves along with intrusive
granite and other igneous rocks constitute the dantilithology and represent the oldest suite
of rocks. These are confined to the southern gaheostate and exposed in the Bundelkhand and
Sonbhadra regions. The natural relationship betwi#érent lithounits in these oldest rocks has
been obliterated by metamorphism, migmatisatioanigjisation and repeated deformation.

In Bundelkhand region, granite-gneiss and grarstemhstitute the dominant rock types
and the assemblage is known as Bundelkhand Grdar@omplex (BGC). In Sonbhadra region,
gneiss is the dominant rock and the assemblaganset as Dudhi Gneissic Complex (DGC).
The Bundelkhand Granitoid Complex (BGC) containgide variety of plutonic and hypabyssal
rocks dominated by granites of several generatigngisses, migmatites and leucogranites.
Among the enclaves, metabasic rocks are widespRaftis of schists and metasediments are
also present. Migmatites, different types of gmngduartz reefs and younger basic intrusives
have been identified and assigned to various tyPesrtz reefs trending NE -SW and forming
wall like ridges rising upto 175m above the groane common. Dolerite dykes trending NW-SE
are very common. The Dudhi Gneissic Complex comsishinly of granite gneiss, migmatites
and non-foliated, massive younger granite with ame$ of metamorphites and veins of
pegmatite, aplite and quartz. This is the westwadtinuation of the Chhotanagpur Granite
Gneiss Complex (CGC) of Bihar/Jharkhand. Metasediarg and meta-igneous enclaves occur
with their long axes parallel to the foliation dfet enclosing gneiss which is generally ENE -
WSW. Dykes of doleritic/gabbroic composition tracisine gneissic country.

Rocks of Mahakoshal Group, Bijawar Group and Virathysupergroup constitute the
Proterozoic sequence. The Mahakoshal Group inclutesasediments with interlayered
metavolcanics and granitic bodies intruding it.aBiar Group is represented by a sequence of
ferruginous quartzite, carbonate, phosphorite, smeé and tuffaceous rocks. Isolated outcrops
of Ajabgarh Group occur around Mathura area. Medalis, tuffs, agglomerates and ultramafic
(Kimberlite?) plugs occur within a linear tectorbelt in the Jungel valley of Mirzapur -
Sonbhadra area. The Jungel volcanics and sedimentare supposed to represent Palaeo to
Meso Proterozoic period.

The Vindhyan sequence -resting unconformably ober Mahakoshal and Bijawar
groups -has been divided into four groups viz. $eidaimur, Rewa and Bhander in the
ascending order. The Semri Group includes carbenaiés, shale and minor sandstone, often
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glauconitic. The Kaimur Group consists of a thickrate -argillite sequence. The Rewa Group is
represented by alternate sequence of argillite aardite. The Bhander Group is consisting of
shale, greenish shale, siltstone, reddish browmpuiple pink, spotted sandstone with shale
partings and quartz arenite at top. Rocks belontginrge Gondwana Supergroup of Permo-Carb
period are exposed in a small area in Sonbhadtaictlislt is composed of conglomerate,

sandstone, gritty at places, pink and pale greeteshDetached outcrops of basic volcanics
(dolerite to basalt), representing the Deccan Teap, found as capping over Bundelkhand
Granitoid Complex, Bijawar Group and Vindhyan Sgpeup in Bundelkhand region, southern

Uttar Pradesh.

The State of Uttarakhand carries within it an int@or component of the Himalayan
Tectonogene- the North Western Himalayas. It isggmuhically divided into Garhwal &
Kumaun Himalayas lying between Kali valley in thasEand Tons-Yamuna Valley in the West.
This region occupies both the stretch of Himalaga®l the Indo-gangetic Foredeep and
encompasses a wide assemblage of Litho-tectonits wanging in age from Proterozoic to
Phanerozoic.

The area can be divided longitudinally from SowtiNbrth into Outer/Sub-Himalayas,
Lessar Himalayas, Central Himalayas and the Tetkyaralayan zones.

The outer/Sub-Himalayas comprises the rock of Siw@roup which occupies an area between
Indo-Gangetic plane in the south and rocks of Lreslg@alayas in North. The Siwalik Group is

thrusted over Indo-Gangetic Plane along the Hinaalayrontal Fault. Tarai plains occurring to
the south of Siwalik ranges are composed of allufiiadeposits as exposed in Haridwar,

Nanital and Udham Singh Nagar districts.

The Siwalik representing the molassic sedimentedd¢ne age are divided into Lower,
Middle and Upper Siwalik with classical coarsenumyvard sequences. The dominant lithology
composes varied proportions of sandstone, siltstoelstone, shale and boulder conglomerate.
Siwaliks are rich in Cenozoic vertebrate and pfassils.

A huge pile of Lesser Himalayan Metasedimentaryugage is exposed to the north of
Siwalik Group of rocks, and occupies a substam&t of Uttarakhand Himalaya. This entire
package is Meso-Proterozoic to Cambrian in ages package is thrust over Siwalik along Main
Boundary Thrust (MBT) in south. The rocks of LesH@nalaya are sedimentary and low grade
metamorphic rocks with basic volcanics and acidiusive rocks.

The Lesser Himalayan Sequence is a complex geonwdtripld and thrust belt,
structurally evolved during Himalayan Orogeny. Thesser Himalayan metasedimentary
sequence comprises two major umnMig. Lesser Himalayan metasedimentary rocks and reimnan
crystalline klippen. The Lesser Himalayan rocks tiyosge around Meso and Neo-Proterozoic
to Cambrian with some marine transgressive faciéd3hanerozoic age. They are grouped into
Deoban, Jaunsar, Baliana, Krol, and Tal. The madiiwlogy includes quartzite, slate,
stromatolitic limestone, cherty limestone, dolomilimestone, phyllite, diamictite, greywacke
with scanty fossil records. A number of granitordidasic volcanic bodies have been emplaced
within the rocks of the folded complexes of Proreio age. The crystalline klippen tectonically
occur within the Lesser Himalaya represent the fter@ntiated Proterozoic rocks and are
grouped into Almora, Ramgarh and other klippen soCkhey comprise biotite schist, quartz-
mica schist, garnet-mica schist, porphyroblastigeaugneiss, ortho and para-gneiss, granite
gneiss, quartzite and basic intrusive. The largeshnant of crystalline thrust sheet in
Uttarakhand is represented by Almora nappe. Thigp@ahas thrust contact with Lesser
Himalayan Metasedimentary sequence in north knavNa@th Almora Thrust (NAT). In south,
the Almora nappe tectonically overrides the Ramg@antup of rocks along South Almora Thrust
(SAT). The Ramgarh Group of rocks further thrustsrathe Lesser Himalaya in south along
Ramgarh Thrust (RT).

Main Central Thrust (MCT) delimits the Lesser Hiaa in north along which Central
Crystallines are thrust over it. The Central Criyistas comprises high grade metamorphic rocks
of Paleo-Proterozoic with intrusive Paleozoic ardtiéiry granites. The northern boundary of
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Central Crystallines is marked by normal fault kmoas South Tibet Detachment (STD). North
of it lies the Tethyan Himalayan sedimentary roeusences of Paleo-Proterozoic to Eocene age.
The Higher Himalaya or Central Crystallines repnésethe high grade rocks composed of
regionally metamorphosed katazonal metasedimentgre¥n schist and amphibolites facies.
They have age around Paleo-Proterozoic with intrusif Paleozoic and Tertiary granites. They
are mainly divided into Bhilagana, Mana and Helémgnations. They comprise garnetiferous
schist, quartzite, crystalline limestone, quartzanschist, kyanite-silliminite schist, calc gneiss,
porphyroblastic augen gneiss, paragneiss, gramtgsg, migmatites and amphibolites with
intrusive Tertiary tourmaline leucogranite.

The rocks of Central Crystallines form the basemfamt the overlying Tethyan
Himalayan Sequence. The basal succession of Telimyalaya is represented by Martoli Group
and show some features of low grade metamorphisnotlierwise complete sedimentary
succession. The Tethys Himalaya is well enrichetth whe invertebrate fossils like trilobites,
ammonites, lamellibranchs, corals, brachiopods®ie. Martoli Group is intruded with granite,
pegmatite and quartz veins. The other groups anen8uNihal and Rawali Bagar. They range in
age from Neo-Proterozoic to Eocene representingcsistic and carbonate sedimentary rocks.
The higher reaches of Uttarakhand Himalaya occuwersl high mountain peaks with more
than 6,000 m heightiz. Nanda devi (7,816 m), Trishul (7,120 m), Kedahn@®:;940 m), Shivling
(6,543 m), Panchchuli (6,903 m), Om Parvat (6,19] etc. and remained snow capped
throughout the year and provide beautiful scengwwiThese higher peaks region host many of
the well known glaciers of Himalaya like Milam, Bhieathi Kadak, Khatling, Chorabari, Ralam,
Pindari, Namik, Satopanth etc. constantly feedlest of the perennial holy river system.
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C. STATUS MAP
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II. ORGANISATIONAL STRUCTURE

The Northern Region went through several phasa®-structuring and re-organisation
with a view to optimising its scientific output afacing the challenges of ever changing work
needs depending upon the priorities and thrustsassa per the policies adopted by the
Government of India from time to time. The presemfanisational set-up of the Region is given
below as Organogram and the present strength aétmaical as well as non-technical personnel
is shown in Annexure-10.
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ORGANOGRAM

ADG & HoD: S. P. Nim

MISSION-I
Sagina Ram, TC (Geophy)
] A. K. Singh (Geophy)

D. D. Bhhattcharya, PSS, NR
Dr. R. J. Singh, TC-ll, NR
A. P. Rai, TCS Division

MISSION-I

MISSION-II
R.P. Singh, S.K. Singh
Proj. BH. Log & Min. Invest.
(Geophy)

T Mullaivendhan, DDG & RMH, NR
Dr. Shailendra Singh, RMH-I,
Secretariat &

Regional Geochemical Division

TC
Suresh Pareek, SU: UP
Bhupender Singh, SU: UK

MISSION-I

| | ! |
NORTHERN REGION Deo Nath, DDG, SU: UP Ch. Venugopal Rao, DDG, SU: P, H &HP
Sagina Ram, TC (Geophy) HEADQUARTERS Rakesh Kumar, DDG, SU: UK
S. P. Nim, ADG

Brij Kumar, DDG, SU: J&K

TC
A. K. Gupta, SU: Haryana
N. K. Punj, P&HP

TC
Rajesh Joshi, SU: J&K

MISSION-IV

Sagina Ram, Geophysics (Seismotec)

MISSION-II
S. Behera, DDG & RMH, NR
Asfar Hakim, Director, RM-II,

SS
Sagina Ram, BBSO

Jai Kamal, Geophy Instt.
G.S. Tiwari & Alok Kumar
Core Lib., NR

Secretariat
Dr. G. S. Tiwari, Geotherma

Amit Dharwadkar, Proj: STM, UP
Brijesh Kumar, Proj: GCM, UP
S.K. Tripathi, Proj: STM, UK

MISSION-II

MIP, SU: UP
Bhupendra Singh, Proj. MIP, SU: UK

Asfar Hakim, P.S. Misra & R.K. Naik, Proj:

MISSION-III
R. P. Rai, DDG & RMH, NR
Alok Chitranshi, RM-IIl Secretariat
R.D. Mehrotra, Geodata Division

Champa Sensarma, Publication

A.P. & M.
Sanjay Kumar Chowdhary

Division
Kaumudi Joshi, M&C Division

MISSION-III
S. K. Tripathi, Proj. Geoinfo. & M&C Div,
SU: UK

MISSION-IV
Varsha A. Aglave, DDG & RMH, NR
Dr. P. K. Singh, RMH-1V, Secretariat

A. P. Rai, Director (Finance), NR

Jaya Singh, Palaeontology Division
Dr. G. S. Tiwari, Petrology Division
Dr. S. P. Shukla, Glaciology Division

Dr. R. J. Singh and Abhinandan

Jai Kamal, HOO
Dr. R. J. Singh, Nodal Officer,
APAR Cell & RP Cell, NR
Jai Kamal, HoO, Geophysics Divn.
K.N. Sinha, HoO, Engg. Divn.
G.C. Kandpal, RTI
V.D. Bhole, CPIO
Jai Kamal, Vigilance Officer
A.P. Rai, Nodal Officer, Legal cell
Awadesh Kumar, Estate/Liaison
CPWD
Jai Kamal, Liaison Off., SC/ST Cell
Jaya Singh, Liaison Off., Women Cell

Srivastava, EQG Division
V. D. Bhole, Min. Physics
Dr. S. C. Tripathi, Himalayan Geology
Div

MISSION-IV
M.C. Upadhyay, Engg. Geology, SU: UP
P.K. Singh, Env. Geology, SU: UP
B.M. Gairola, Engg. Geology, SU: UK

Bhupender Singh, Proj. Landslide, SU: UK

Mukesh Nagar, Proj. Geoinfo.,
SU: Harayana
Pushp Lata, M&C Div., SU: Haryana

MISSION-| __ MISSION-I.
|| Rajinder Kumar, Proj: STM, SU: P&HP Vijay Sh"’SgSF’j‘é‘ErOJ- ST™,
P.S. Sethi, Proj: GCM, SU: P&HP Rajesh Joshi, Proj. GCM, SU:
J&K
MISSION-II
Moumita Mitra Sinha, MIP,
SU: Haryana MISSION-II
Sanjay Wahi, MIP, SU: Haryana Rajesh Joshi, Proj. MIP, SU:
A.K. Gupta, MIP, SU: Haryana J&K
N.S. Nayyar, Proj. MIP, SU: P&HP
MISSION-III
MISSION-III : - ;
N.K. Punj, M&C and Proj. Geoinfo., Rajesh Joshi, M&C Div,
SU: P&HP

Proj. Geoinfo., SU: J&K

SS
Kaumudi Joshi, HoO, SU: UP
B.M. Gairola, HoO, SU: UK

MISSION-IV
Manoj Kumar, Proj. NLSM, SU: P&HP
Sanjeev Kumar, Eng. Geol. Div., SU:

P&HP

MISSION-IV
Vijay Shivgotra, Engg. Geol. &
Landslide Div, SU: J&K

MISSION-V
G.C. Kandpal, RTI, Lucknow & FTC,
Bhimtal
Hemant Kumar, FTC, Saketi

GEOTECHNICAL LAB.
P.S. Pipal

CHEMICAL DIVISION
Ashwani Kumar, DDG

SS
V.P. Singh, Chemical Lab., SU: Haryana
P.S. Gill, Chemical Lab., SU: P&HP

SS
Mukesh Nagar, HoO, SU: Haryana
Sanjeev Kumar, HoO, SU: P&HP

SS

Rajesh Joshi, HoO, SU: J&K

ENGINEERING (SERVICES)

K.N. Sinha, R.P. Chaudhary, Awadhesh

Kumar, Manmohan Singh, Drilling
Management
Alok Shukla, Vehicle Management
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LIST OF SUPERVISORY OFFICERS AND THEIR DETAILS AS O N 31/03/2017

NORTHERN REGION HEADQUARTERS, LUCKNOW
Vasundhara, Sector-E, Aliganj, Lucknow, FAX No. 052-2336079, 2326241

e-mail: hod.nr@gsi.gov.in; tcnro@gsi.gov.in; pssdda@@gmail.com

<

=}

O

(@)

=

SI. | Name Designation Landline Extn | Mobile No. IP e _mail Id
No No. Phone
1 |S.P.Nim ADG & HoD, NR 0522-3221664, |555 |9415441540 |05001 |s.nim@gsi.gov.in
2325104 (Off)
2 |Ashwani Kumar |Deputy Director Generq--- 754 19654405286 |05017 |ashwani.kumar3@gsi.gd
(Chemistry), NR .in
3 | D.D. Bhattacharyg Director, PSS, NR 0522-2339921 209 9935641551 |05031 |d.bhattacharya2@gsi.gq
(Off.) in, ddbgsi@gmail.com
4 | G.S. Tiwari Director, Petrology --- 381 9450645286 |05026 |g.tewari@gsi.gov.in
Division & Core Library
5 [Jai Kamal Director & HoO, NR 0522-2335085 304 |9450664742 |05030 |jai.kamal@gsi.gov.in
(Off)
6 |Champa Sensarm Director, Publicatiorf 0522-2333753 912 |8004254568 |05013 |champa.sensarma@gsi.
Division, (Off.) v.in
7 |Jaya Singh Director, Palaeontolog --- 560 9455105914 |05015 |jaya.singh@gsi.gov.in
Division & Park ang
Museum Cell
8 |A. P.Ra Director (Finance), NR | 0522-2333754 227 19450397676 |05036 |a.rai@gsi.gov.in
(Off)
9 |Deepali Kapoor |Suptdg. Geologist, Remo| --- 274 19532698545 | 05034 |Deepali.kapoor@gsi.goy.
Sensing Division n
10 | S. C. Tripathi Director, Himalayar| --- 854 | 7607374176 |--- s.tripathil@gsi.gov.in
Geology Division
11 | S. P. Shukla Director, Glaciology --- 953 19452987100 |05020 |s.shukla@gsi.gov.in,
Division satyashukla63@gmail.c
m
12 | P. S. Pipal Suptdg. Geologist, G.]--- 117 | 7379667888 |05010 |p.pipal@gsi.gov.in
Lab., NR
13 | Sagina Ram Director, GP (Coordn.] --- 417 |9415758868 |05051 |sagina.ram@gsi.gov.in
Seismotec., BBSO, NR
14 | Jai Kamal Director, Geophysic| --- 466 |9450664742 |05006 |jai.kamal@gsi.gov.in
(Instrumentation) & HoO
15 | R.P. Singh Director (GP), Physicq--- 461 9415834219 |04430 |r.singhl6@gsi.gov.in
Property Management
16 | Anil Kr. Singh Suptdg. Geophy., GeopHh --- 439 9415093555 anil.singh@gsi.gov.in
Mapping UP-IV, NR
17 | S.K. Singh Suptdg. Geophy., Borehq --- 427 9450362193 sanjay.singh4@gsi.gov.i
Logging
18 | Vivek D. Bhole Director, Mineral Physics | --- 169 |8605758416 |05011 | Vivek.bhole@gsi.gov.in
19 |A. P.Rai Director,TCS Division 657 9450397676 |4416 a.rai@gsi.gov.in
20 | Kaumudi Joshi Director, M&C Division | --- 341 9437485810 |05005 |kaumudi.joshi@gsi.gov.i
n
21 | Alok Kumar Suptdg. Geologist, Cof --- 367 |8004254568 |05020 |alok.kumarl@gsi.gov.in
Library & Transport Pool
22 | Ram Jivan Singh | Director, TC-1l & Repor{ 0522-2339921 204 |8283822603 | 05038 |ram.singh9@gsi.gov.in
Processing Cell (Off.) ramjivansingh@gmail.cq
m
23 |R.D. Mehrotra Director, Geodata Divisiol --- 665 |8960367858 |05004 |r.mehrotra@gsi.gov.in
24 |K.N. Sinha Suptdg. Engineer, Eng 155 |9423106792 |05009 |k.sinha2@gsi.gov.in.
Division & HoO
25 | Sanjay Chowdhar| Ex. Engineer (NFJAG)--- 149 | 7755831555 | 05045 |sanjay.chowdhary@gsi.g
Nodal officer AP&M owv.in
Division
26 |R.P. Chaudhary |Exec.Engineer (NFJAG|--- 141 8902466718 |--- ravi.chowdhary@gsi.go\.
Drilling Division in
27 | Awadhesh Kumar| Ex. Engineer, Estate {--- 139 |9451954791 |--- awadhesh.kumar@gsi.g
Transport Pool v.in
28 | Manmohan Singh| Ex. Engineer, Drilling --- 142 7839402045 |--- manmohan.singh@gsi.g|
Division v.in
Regional Mission Head-|
29 | T Mullaivendhan |Dy. DG & RMH 815 |9444224624 |05048 |t.mullaivendhan@gsi.go
in
30 | Shailendra Singh | Director, TC & RGD 825 9450093216 |05053 |shailendra.singh@gsi.gd

.in,

<
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S5

SI. | Name Designation Landline Extn | Mobile No. IP e _mail Id
No No. Phone
singhgaur4@gmail.com
Regional Mission Head-II
31 | S. Behera Dy. DG & RMH 715 19437282742 | 05050 |s.behera@gsi.gov.in
32 | Asfar Hakim Director (TC) 553 19451394502 | 05014 |asfar.hakim@gsi.gov.in
Regional Mission Head-11
33 |R.P. Rai Dy. DG & RMH 315 9415547007 |05035 |r.rail@gsi.gov.in
34 | Alok Chitranshi | Director, TC 615 9415560177 |05012 |alok.chitranshi@gsi.gov.
n
Regional Mission Head-1V
35 |Varsha A. Aglawe | Dy. DG & RMH 315 9422105755 | 05046 |Varsha.aglawe@gsi.govli
n
36 |P.K. Singh Director, TC 317 9450641688 |05024 |p.singh@gsi.gov.in
Regional Mission Head-V
37 [G.C. Kandpal  [Director & RMH-V |- 911 9839007709 |05052 |g.kandpal@gsi.gov.in
STATE UNIT: UTTAR PRADESH, HQ: Lucknow
Vasundhara, Sector-E, Aliganj, Lucknow
FAX No. (Same as of NRO), e-mail: ddgsuup@gmail.com
38 | Deo Nath Dy. DG, SU: UP 0522-2323572 515 |8004911293 |05002 |deo.nath@gsi.gov.in
(Off)
39 | Suresh Pareek | Director, TC & HOO 511 9829034377 | 05059 |suresh.pareek@gsi.gov.
40 | Asfar Hakim Director, Strategic Minera| --- 553 19451394502 | --- asfar.hakim@gsi.gov.in
41 | P.S. Misra Director, Strategic Minera 553 05021 | prem.misra@gsi.gov.in
42 | R.K. Naik Suptdg. Geologis| --- 714 |7080802802 |--- rajesh.naik@gsi.gov.in
Industrial Mineral
43 | Brijesh Kumar Director, GCM 708 8005493019 |05047 | brijesh.kumar@gsi.gov.in
44 | M.C. Upadhaya | Director, EG Division 828 9630094788 | 05040 |mahesh.upadhyay@gsi.g
ow.in
45 | P.K. Singh Director, Proj: Env| --- 710 9450641688 |05024 |p.singh@gsi.gov.in
Geology
STATE UNIT: UTTARAKHAND, HQ: Dehradun
Industrial Area Near Urja Park, Patel Park Dehradun-248001
Phone No. & FAX No. 0135-2628347; 2620436, e-madgsi.uk@gmail.com
46 | Rakesh Kumar Dy. DG, SU: Uttarakhand | 0135-2629882 9811151331 |18001 |rakesh.kumar-
(Off.) i@gsi.gov.in;
0135-2726248 rakesh1958@gmail.com|
(Res.)
47 | S.K. Tripathi Director, GCM 0135-2970322 9410141082 | 18005 |santosh.tripathi@gsi.gowv.i
n
48 | Bhupender Singh | Suptdg. Geologist, TC {--- 8755578677 |18003 |bhupendra.singh@gsi.gov
Proj.: LSM .in
47 | Bhupendra Singh | Suptdg. Geologist, Proj --- 9411559449 | --- bhupendra.singh2@gsi.go
MIP v.in
48 | B.M. Gairola Director, EG Division & 0135-2620436 9717872927 |18002 | brij.gairola@gsi.gov.in
HoO (Off.)

STATE UNIT: PUNJAB & HIMACHAL PRADESH, HQ: Chandiga rh
Plot No.3, Dakshin Marg, Sector-33B, Chandigarh-16120

Phone No.: 0172-2626232, 2622528, 2622530; FAX Bib72-2621945, 2622529; e-mail: directortcphp@gmaiom

49 |Ch. Venu Gopa Dy. DG, SU: P & HP 0172-2624702 9866449348 (17001 |ch.raol@gsi.gov.in;
Rao (Off.) venugopall@gmail.com
50 |N.K. Punj Director, TC, M&C and--- 8146271651 |17003 |n.punj@gsi.gov.in
Proj:Geoinformatics
51 |Parvinder S.Gill | Director, Chemica) 0172-2622530 9779004911 (17016 |p.gill@gsi.gov.in
Division & HoO
52 | Navjeet Singh Suptdg. Geologist, MIP | --- 9417227443 | --- navjitl.nayyar@gsi.gov.i
Nayyar n
53 |Rajinder Kumar |Director, Project: STM--- 9313502359 [17006 |rajinder.kumar@gsi.gov.
Item (Siwalik) n
54 |P.S. Sethi Suptdg. Geologis| --- parminder.sethi@gsi.goy.
Proj:GCM & Nodal n
Officer, Siwalik Fossi
Park (Saketi)

55 | Manoj Kumar Director, Proj.: NLSM 8968443417 | 17004 | manoj.kumar@gsi.gov.in
56 |Hemant Kumar |Suptdg. Geologist, FT(Q--- 9873838242 |17011 |hemant.kumar@gsi.gov.
Saketi n
57 | Sanjiv Kumar Director, EG 0172-2622528 sanjeev.kumarl@gsi.goy.

in
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No

Name

Designation

Landline

Extn
No.

Mobile No.

IP
Phone

e _mail Id

STATE UNIT: HARYANA, HQ: Faridabad
NH-5P, NIT Faridabad-121001
Phone No.: 0129-2411441, 2411443; FAX No. 0129-2347, 2423128; e-mail: tcsuhar@gmail.com

58 [Ch. Venu Gopa Dy. DG, SU: Haryana 9866449348 | 16001 |ch.raol@gsi.gov.in;
Rao venugopall@gmail.com
59 |AK. Gupta Director, TC & MI (BM) |0129-2411441 9718373777 |16002 |a.guptal@gsi.gov.in
60 | Sanjay Wahi Director, Ml (SM&BM) 9899288809 |16004 |sanjay.wahi@gsi.gov.in
16003
61 | Moumita Mitra| Suptdg. Geologist, Prg0129-2411442 9717120017 [16013 |moumita.mitrasinha@gsi.
Sinha Basemetal & gov.in
Geoinformatics (IGCP)
62 | V.P. Singh Director, Chemica| 0129-2410647 9868022498 | 16005 |v.singhl@gsi.gov.in
Division
63 | Mukesh Nagar Director and Ho(Q --- 9999744701 |16013 |mukesh.nagar@gsi.gov.
Proj:Geoinformatics
64 | Pushp Lata Suptdg. Geologist, M&(--- 9868593947 |16006 |pushp.lata@gsi.gov.in

Division

STATE UNIT: JAMMU & KASHMIR, HQ: Jammu
Yard No.-2, Transport Nagar, Narwal, Jammu-180006
Jammu Office Phone No. 191-2477702, 2474486; FAX N8191-2477854, 2477906; Kashmir Office FAX N0.104-2312438

65 | Brij Kumar Dy.DG, SU: J&K 0191-2477702 9419121115 [19001 | brij.kumar@gsi.gov.in
(Off.) 0191- brijkumarhw@gmail.com
2475531 (Res.)
66 | Rajesh Joshi Director, TC, MIP & Proj] --- 9450110602 |19005 |rajesh.joshi@gsi.gov.in
GCM
77 | V. Shivgotra Suptdg. Geologist, Prg--- 8005493870 |19003 |vijay.shivgotra@gsi.gov.
Geoinformatics, M&Q n

Division, Proj: STM
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. ACTIVITY DOMAIN

SCHEMES COMPONENTS/ACTIVITIES

Mission-I Specialised thematic mapping, geochemical map
Survey & Mapping geophysical mapping and systematic geological nmap
Mission-II Exploration for gold, tungsten and base metal
Mineral Exploration industrial minerals

Mission-llI Map compilation and publication on various eartieisce

Information/Dissemination

subjects, information technology and creation dadar
GSI Portal

Mission-1V Geotechnical, environmental, landslide, earthqt
Specialised Investigation algeology and seismology, and glacial studies. Reh
Research & Development work on fundamental geosciences and Arctic
Mission-V Training under RTl and FTC

Human Resource Development

STSS
Modernisation, Assets Procuremen

Management

Acquisition and replacement of State of the
instruments/equipments
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MISSION-I

BASELINE GEOSCIENCE DATA GENERATION

A total of 20 regular field items, 3 service itermusd 1 RP item are being taken up
under the canopy of Mission-lI, NR. Thirty-eight &mgsts, twelve geophysicists and nine
chemists (one part time chemist with each GCM itame) involved to accomplish the activities
of Mission-I, NR.

During the current Annual Programme, 4 items peitgi to Specialised Thematic
Mapping and 1 RP item pertaining to second ger@ratiapping will be taken up under Ground
Geological Survey covering 1010 sq km area with abgective to resolve the problems of
lithostratigraphy and tectonics of the intricateas. It mainly includes: STM in parts of STM in
parts of Uttar Pradesh, Uttarakhand, Himachal Rtadéammu & Kashmir, Madhya Pradesh and
Rajasthan (M.P. & Rajasthan being contiguous are&s)RP item in Siwalik will involve
Traverse Mapping in gap areas of Siwalik Grouphia $tates of Jammu & Kashmir, Himachal
Pradesh, Haryana, Punjab and Uttarakhand for catmgil of Siwalik Group with the help of
photo geological maps. One STM item is being takenin the Vindhyan to establish the
sedimentological and depositional history of theweo Vindhyan basin and to correlate the
geological setup in eastern and western sectotheobasin. STM of Indus Tectonic Belt to
demarcate its lithounits in Ladakh area and studgeawa Granite-gneiss and Panjal Traps in
J&K.

Under Systematic Geophysical Mapping, an area 00Q@4Sq km in parts of UP,
Rajasthan, Gujarat will be covered under 4 regitans. The data thus collected as well as
available data shall be analysed and interpretedhahill help in launching new programmes
for mineral investigations.

Under the National Geochemical Mapping Programmneiteims covering an area of
9208 sqg km, including OGP areas of Uttar Pradeshdhyla Pradesh, Rajasthan and extended
OGP areas of Ladakh, J&K. The approved OGP ardéRofalls in 58 Toposheets covering an
area of 22401.128 sg. km. A total of 20 ToposhedtdJP comprising Core-OGP area of
13361.681 sq km and 27 toposheets having non-cGfe &ea of 8058.701 sq km. 858.072 sq
km of non-core OGP area in 10 toposheets of Haryb22674 sq km of non-core OGP area in
one toposheet belonging to NCR. 21422.528 sq. kea i 54 Toposheets has been covered by
Geochemical Mapping till the F.S. 2015-16. A totél855.926 sq. km. OGP area of NR is
proposed for GCM for the F.S. 2016-17 and remairdi#g.674 sq km belongs to NCR. Thus,
covering the whole of identified OGP area of NRA$/2016-17. Besides, the OGP areas of WR
and CR of 6 Toposheets will be covered by the effiof Northern Region.

One Service Item as a part of the Regional GeodanDivision, NR, is also
proposed for compilation of geochemical databaseeigged through NGCM programme. The
upgradation of NGCM reports of the previous fiehsons, to final status, shall be taken up
concurrently, depending on the availability of atiabl data. 54 reports of NGCM which have
been finalized and reports upto FS 2013-14 wilfibalized by the end of FS 2016-17.

Under Remote Sensing Division, NR an item has bg@posed on creation of
hyperspectral library of Golwa-Gangutana minerdl, ddahendragarh district, Haryana by way
of collecting hyperspectral signatures of rocksyenalized zone (if seen on surface), and altered
zones in field and Lab. The Service Iltem by Ren8#asing Division envisages procurement of
data products, maintenance of lab infrastructuttassistance, processing and related services -
Data Preparation — Geocoding (Geo referencing arabé rectification) of digital/ raster data;
Digital Image Processing (Enhancement); mosaicing aubsetting. Maintenance of lab
infrastructure, support to Divisions / ProjectsNdrthern Region in interpretation of satellite
data and generation of thematic maps.
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LIST OF ITEMS UNDER MISSION-I, FS: 2016-17

SI. No.

| Item No.

| Title

Regional Geochemical Division (RGD)

1.

SER/NR/HQ/2016/002

Formulation and Evaluation of NGCM programme
maintenance of Regional NGCM database

Standard Items

Speciali

sed Thematic Mapping

STM)

2.

STM/NR/JK/2015/001

Specializetihematic Mapping of Indus Tectonic belt
Kyun La-Shuruk-Sumdo-Liyan -Nidar-Kitchelldechung
area, Ladakh, J&K. (On Expedition basis)

STM/NR/JK/2016/001

Specialized Thematic Mapping to study the tectaatup
and evoluationary history of Seawa GtanGneisses ar
Panjal traps and delineate the tectonic relatignsi the
Panjal Traps with older Salkhala Formation in Ding
Sarthali DuggarBani area Kathua district, J&K with speg
reference to REE concentration.

RP/NR/PHP/2016/002

Traver8éapping in gap areas of Siwalik Group with
help of photo interpreted maps in the states ofnJanrs
Kashmir, Himachal Pradesh, Haryana and Uttarakhand

STM/NR/UP/2016/003

Specialised Thematic Mapping of the rocks of Lo
Vindhyan in parts of UP, MBnd Rajasthan to establish
sedimentological and depositional Shistory of thewer
Vindhyan basin and to correlate the geological setu
eastern and western sectors of the basin.

STM/NR/UP/2016/066

Specialised Thematic Mappiig rocks of Mahakshal
Group and Dudhi Granitoid Complex in Dudhinag
Deorahi-Mahuria-Bishrampuguretha area in Sonbhac
and Mirzapur Districts Sof Uttar Pradesh to estd
basementover relationship and to ascertain the min
potential of the area.

jar-

STM/NR/UK/2016/065

Specialised thematic mappimg extension of Chamr
Amtiyargad blocks, Tons valley with emphasis onorégd
polymetallic sulphide mineralization in parts of ibadun
district, Uttarakhand.

Geoche

mical Mapping (GCM)

8.

GCM/NR/JK/2016/004

Geochmecal Mapping in toposheet nos. 52L/9 and part
52K/16 in Rhongdkyun Tso area, Leh district, Ladal
Jammu & Kashmir. (On Expedition Basis)

GCM/NR/JK/2016/005

Geochemical Mapping in toposheet nos. 52F/10 (H
52F/15 & 16 (Part) in Shyok-Nubrael, of Leh district
Ladakh area, Jammu & Kashmir. (On expedition basis)

10.

GCM/NR/PHP/2016/00&eochemical mapping in toposheet nos. 63L/4 anth [ud

63L/8 in Sidhi and Singrauli districts, Madhya Real.

11.

GCM/NR/PHP/2016/00

Teochemical mapping in toposheet nos. @2Land 63L/§
(parts) in Singrauli District, MP and Sonbhadratbs, UP.

12.

GCM/NR/PHP/2016/00

&eochemical mapping in toposheet no. 64M/4 in Sal
District, Chhattisgarh.

13.

GCM/NR/PHP/2016/00

@eochemical mapping in toposheet nos-/24& part of 54
F/2 in Bharatpur and Sawai -Madhopur districts aRtjan.

14.

GCM/NR/PHP/2016/01

@eochemical mapping in parts of toposheet no. 54k

Bharatpur and Sawai -Madhopur districts, Rajasthan.
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15.

GCM/NR/PHP/2016/06

TeochemicaMapping in Toposheet nos. 53A/15 in Bilasy
Solan and Mandi districts, H.P.

16.

GCM/NR/UP/2016/011

Geochemical mapping in toposheet no. 63L/1 ands pai
63G/8 in Chandauli, Mirzapur & Sonbhadra distridtsP.
and Rewa District, M.P.

17.

GCM/NR/UP/2016/012

Geochemical mapping in Thees No. 63KL6 and parts @
63G/8 in Chandauli, Mirzapur and Sonbhadra distritt.P
and Rewa District, M.P.

18.

GCM/NR/UP/2016/013

Geochemical mapping in toposheet no. 630/4 ands e
63G/8 in Chandauli, Mirzapuand Sonbhadra districts,U
and Rewa District, M.P.

19.

GCM/NR/UP/2016/068

Geochemical mapping of Viyath Basin in Toposheet N
63P/5 covering parts of Varanasi and Mirzaglistricts of
U.P. and Bhojpur district of Bihar.

20.

GCM/NR/UK/2016/014

Geochemical Mapping in tdpest nos. 53/16 and parts ¢
530/4 in Almora, Nainital and Udham Singh Nagaitreits
of Uttarakhand.

Geophy

sical Mapping (GPM)

21.

GPM/NR/HQ/2016/015

Geophysical mapping in toposheet nos. 45L/8, 462, 3 &
5 in Udaipur, Chtorgarh, Dungarpur, Banswara distri
Rajasthan and Panchmahal district Gujarat.

22.

GPM/NR/HQ/2016/016

Geophysical mapping in tbees$ nos. 45 1, 2, 3,4 & 7 in
Udaipur, Chittorgarh and Dungarpur districts, Réjas.

23.

GPM/NR/HQ/2016/017

Gebysical mapping in toposheet nos. 45H/14, 15 &
46E/13, 450/3 in Udaipur, Dungarpur, Bhilwara dds,
Rajasthan.

24.

GPM/NR/HQ/2016/018

Geophysical mapping in toposheet nos. 63P/5, 63L41
E/8, 12 & 16 in Varansi & Mirzapur districts of URewa
district of MP and Kachchh district of Gujarat.

Remote

Sensing & Aerial Surve

y (RSAS), Mission-IB

25.

HM/NR/HQ/2016/019

Application of HyperspectraMultispectral techniquesf
imaging alteration/ mineralized zone & building g
Spectral Library in the Golw&angutana Mineralised B¢
of Mahendragarh District, Haryana.

0.

26.

SER/NR/HQ/2016/003

Procurement and maintenance of satellite data/al
photographs and assistance. Digital Image proagssndg
related services- include Geocoding, mosaicsufsetting
and enhancement. Technical guidance in interpogtabf
satellite data/aerial photographs to the officefs user
Divisions.

27.

RP/NR/PHP/2016/002
(Linkage Item)

Traverse Mapping in gap areas with the help of @
interpreted maps and synthesis of STM data of 3
Group in the states of Jammu & Kashmir, Punjab, atinal

hot
val

Pradesh, Haryana and Uttarakhand.
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PROGRESS OF WORK DURING FS 2016-17 FROM January tMarch, 2017

Target for the | Achievement for | Achievement
Major Act|v|ty Area Field Season | 4" Quarter 2016-| since
17 commencement
1 2 3 4
I. GROUND GEOLOGICAL SURVEY
Specialized Thematic Mapping (Sg. Km.) 1360 sqg.km 387 sq km 1406 sq.km
Scale: 1:25,000
RP Item (Traverse Mapping) (L Km) 100 L Km 33 L km 113 L km
[I. GROUND GEOCHEMICAL SURVEY
Geochemical Mapping (Sg. Km.) 9882 sq km* | 2217 sq km 10047 sgq km
Scale: 1:50,000
[ll. GROUND GEOPHYSICAL SURVEY
Geophysical Mapping (Sq. Km.) 14000 Sq. km. | 6205 sg.km 14000 sg.km
Scale: 1:50,000
ITEM WISE TARGET AND ACHIEVEMENT
SPECIALISED THEMATIC Coverage (Sg km)
MAPPING (STM) F.S.
Target | 1st 2 3° 4" Total since
FSP Code (sg- Qua_rter Quarter | Quarter | Quarter commencement
Sl. km) (April- (July- (Oct- (Jan- of ES: 2016-17
No. June’l6) | Sep’'16) | Dec’ 16) | Mar’ 17) '
STM/NR/JK/2015/001 | 220 | Nil 220 Nil Nil 220 sq.km
1 sqg.km
STMINR/JK/2016/001 | 220 | NI 65 125 1 30sq. km | 220 sqkm
2 sqg.km sqg.km
STM/INR/UP/2016/003 | 350 | NI 55 174 127 sq, 356 sq.km
3 sqg.km sg.km km
STM/NR/UP/2016/066 350 | T 35 185 160 sg.| 380 sg.km
4 (Addl. ltem) sqg.km sqg.km km
STM/NR/UK/2016/065 220 Nil 65 95 70 sq.km | 230 sg.km
5 (Addl. Item) sqg.km sg.km
Total 1360 Nil 440 579 sq| 387 sq| 1406 sq.km
sg.km km km
RESEARCH PROJECT Coverage (L km)
(RP Item) F.S.
Target nd d 4t
Traverse ésl}arter éuarter guarter Quarter | Total since
FSP Code Mapping . (Jan- commencement
(April- (July- (Oct- , ,
Sl. (L km) June’ 4 , Mar of FS: 2016-17
No. une’l6) | Sep’ 16) | Dec’ 16) 17)
1 RP/NR/PHP/2016/002 100 Nil 20Lkm | 60Lkm | 33Lkm| 113 L km
Total 100 Nil 20Lkm [60Lkm |33Lkm | 113 Lkm
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GEOCHEMICAL MAPPING Coverage (Sq km)
(GCM)
nd rd 4th
F.S. Lst 2 3 Quarter | Total since
Quarter | Quarter | Quarter
Target (April- (July- (Oct- (Jan- commencement
Sl. (sg- June'16) | Sep’ 16) | Dec’ 16) Mar’ of FS: 2016-17
No. | FSP Code km) 17)
GCM/NR/JIK/2016/004 Nil 800 Nil Nil 800 sqg.km
1 800 sg.km
GCM/NR/JIK/2016/005 Nil 800 Nil Nil 800 sqg.km
2 800 sq.km
Nil 85 535 180 800 sqg.km
3 GCM/NR/PHP/2016/006 800 sq.km sg.km sq.km
GCM/NR/PHP/2016/007 1237* | Nil 456 781 Nil 1237 sq.km
4 sqg.km sqg.km
Nil 28 520 sq| 176 724 sq.km
5 GCM/NR/PHP/2016/008 200 sq.km Kkm sq.km
8 sq.km 180 576 sq| 36 800 sg.km
6 GCM/NR/PHP/2016/009 | 800 ' sq.km km sq.km
Nil 160 370 sq| 70 600 sq.km
7 GCM/NR/PHP/2016/010 | 600 sg.km km sg.km
GCM/NR/PHP/2016/067 670 40 sq| 632 672 sq km
8 (Addl. Item) km sg.km
800 176 Nil 433 207 sq.| 816 sg.km
9 GCM/NR/UP/2016/011 sq.km sg.km km
800 310 192 226 sq| 86 814 sg.km
10 | GCM/NR/UP/2016/012 sg.km sg.km km sg.km
800 267 88 322 sq| 136 813 sg.km
11 | GCM/NR/UP/2016/013 sq.km sqg.km km sqg.km
GCM/NR/UP/2016/068 353 13  sq| 360 373 sq km
12 | (Addl. ltem) km sg.km
Nil Nil 464 sq| 334 798 sq km
13 | GCM/NR/UK/2016/014 720* km sq.km
761 2789 4280 sq| 2217 10047 sq km
Total 9882* | sg.km sg.km km sg.km
* Targets revised
GEOPHYSICAL MAPPING Coverage (Sq km)
(GPM)
F.S. 1st 2nd 3 4t ,
Sl FSP Code Target Quarter Quarter | Quarter | Quarter Igﬁlnencemselrr:fe
No. (sg- (April- (July- (Oct- (Jan- of ES: 2016-17
km) June’l6) | Sep’16) | Dec’16) | Mar’ 17) '
1 GPM/NR/HQ/2016/015 3500 | Nil 175 1925 1400 3500 sg.km
sg.km sq.km sq.km
2 GPM/NR/HQ/2016/016 3500 | Nil 500 1750 1250 3500 sg.km
sg.km sq. km sq.km
3 GPM/NR/HQ/2016/017 3500 | Nil 300 1045 2155 3500 sg.km
sg.km sq.km sq.km
4 GPM/NR/HQ/2016/018 3500 | Nil 375 1725 1400 3500 sg.km
sg.km sq.km sq.km
Total 14000 | Nil 1350 6445 6205 14000 sq.km
sg.km sqg.km sqg.km
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PROJECT: SPECIALISED THEMATIC MAPPING
STATE UNIT: JAMMU & KASHMIR

Item Code: STM/NR/JK/2015/001

Title: Specialized Thematic Mapping of Indus Tectonic belKyun La-Shuruk-Sumdo-Liyan-
Nidar-KitcheLa-Nechung area, Ladakh, J&K. (On Exped basis)

Objectives:

To study the structure and tectonics of the area.
To delineate the mineralisation potentiality ofdydREE & Chromium in the area.
To study petrography and petrochemistry with speefarence to REE mineralization.

Highlights:
Targets assigned for the field season 2016-17 bagr achieved successfully.
The samples collected from the field have beemsitdd to different labs. The results
of stream sediment samples and Platinum Groupeofiehts have been received and are

under process for their stastical analysis.

Preparation of Geological map and Midterm Review$f2016-17.

Item Code: STM/NR/JK/2016/001

Title: Specialized Thematic Mapping to study the tecta@@tup and evoluationary history of
Seawa Granite Gneisses and Panjal traps and delittea tectonic relationship of the Panjal
Traps with older Salkhala Formation in Dharor-Salitbuggan-Bani area Kathua district, J&K
with special reference to REE concentration.

Objectives:

To study the tectonic set up and evolutionary nystof Seawa Granite gneisses and
Panjal Trap.

To study the mineral potentiality of Seawa Gragiteisses and Panjal Traps with special
reference to REE mineralization.

To study the tectonic relationship of Panjal Trathwlder Salkhala Formation.

Highlights:

Geological mapping has been carried out by thel fpgrty on 1:25000 scale in and around
Phond — Bani area. The rocks present in the stuelyfarms part of Salkhala, parautochthonous
& Murree groups & are intruded by later basic dykeguartz veins. Most of the rocks are meta-
sedimentary rocks and are highly deformed. Durimg ¢ourse of mapping numbers of small

scale folds have been observed & will be helpfutléxipher the regional folds in relation to

Himalayan orogeny. Besides numbers of faults & shgdeatures including thrust faults have

been found & duly mapped. During the course of nrappdue emphasis has been given on
geochemical sampling including BRS & PCS from &k tprospective zones/bands. The PCS
will shed further light on the evolution of igneouariants. Most of the sampling target has been
timely completed & samples have been submitted doalysis. The results are awaited.

Petrological samples have also been collectechforsiection study from all the variants.
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STATE UNIT: PUNJAB & HIMACHAL PRADESH

Item Code: STM/NR/PHP/2016/002

Title: Traverse Mapping in gap areas of Siwalik Group wiih help of photo interpreted maps
in the states of Jammu & Kashmir, Himachal PradEsinyana and Uttarakhand

Objectives: Compilation of Siwalik Group with the help of trage mapping and photo
interpreted maps in gap areas of J&K, HP, HaryanthUK.

Highlights:

During this quarter (January 2017 to March 20179, deological field traverses and mapping in
the gap areas of Siwalik in parts of Himachal PsadeJttrakhand, Jammu and Kashmir and
Haryana were carried out for compilation and upabf the compiled map parts after ground
verification.

The Geological field traverses in ffanmu, Kathua and Udhampur districts of Jammu
& Kashmir in parts of the Toposheet n0.43L/13, 43F02,06,10 & 43P/14 were carried from
23rd February to 03rd March, 2017. During this ér@es were carried out across and along the
strike to trace the continuity of the lithologiaaid structural contacts in Gap areas. A total of 10
L Km traverse was taken mostly across the strikealso along the strike to trace the continuity
of the unmapped area. Traverses were taken alongmualagti-Nagrota-Nandni-Domel-
Katra,Samba-Mansar-Ghorota-Akhnoor-Ambaran- Mathuwialyar —Kairi road section in
order to resolve the edge matching problem andelmehte the lithostratigraphic units of
Siwalik Group. The area exposesloheer, middle and upper siwalik. The lower
Siwalik Group of Middle to Late Miocene age comps¥amlial and Chinji (Nahan Formation).
The Kamlial formation of lower Siwalik is exposed the parts of Toposheet no. 43L/13,
43P/01,02 & 06 only. The Kamlial formation is mgimrenaceous sequence consisting of fine to
medium grained, hard, compact, grey, greenish-dneyywn and light buff coloured sandstone,
brown-purple siltstone, light purple, red and broglay, mudstone and claystone. The Kamlial
Formation is gradationally overlain by Chinji (NahBormation). The Chinji (Nahan Formation)
is predominantly argillite sequence which consigtsclaystone (brown colour), mudstone,
siltstone and sandstone. The Sandstone is fineetbum grained, dull grey-greenish and buff in
color. In parts of Basohli area the Nahan formatisnSandstone occasionally contain thin
impersistent clay, conglomerate bands containiftgggseand fragments of shale, claystone or
mudstones and are profusely traversed by impensistdcite veins, pockets of fossilized wood
showing limonite leaching and lenticular bodies ledrd sandstone formed due to local
calcification, are often seen. The Nahan Formatibhower Siwalik (Middle Pliocene age) is
gradationally overlain by Dewal (Nagri Formatiothe Dewal Formation is characterized by
the predominance of sandstone and variegated diaysarts of Basohli area, the basal part of
Dewal Formation is characterized by thin impersistbands of conglomerate containing
elliptical pebbles of shale, claystone, clasts abfite, Chert, Murree Sandstone and Granite.
The conglomerate is clast supported and extra-absiigin and the matrix is sandy. The Dewal
Formation is gradationally overlain by Dhokpathdohargarh Formation) which is essentially
an arenaceous sequence characterized by thick dyefdiddle sandstone with thin bands of clay.
The upper Siwalik Group of Late Pliocene to Eargiflocene age comprises of Tatrot, Pinjor
and Boulder Conglomerate Formation. Structuralg éntire Siwalik Succession developed in
the outer belt has been affected by tectonic mowsneflected by folding and faulting in these
rocks.

In J&K, The Siwalik succession @died into an asymmetrical anticline (Suruin-
Masatgarh Anticline) and Udhampur Syncline, thesafi which is fairly straight and runs in a
NW-SW direction. Its core is occupied by the Kamkarmation of the Lower Siwalik Group.
Its northern flank is thrusted along a major tewtoplane called Kishanpur-Mandli Thrust
(KMT) along which the Murree Group of rocks oveesdthe Siwaliks. The Mundan and Tanhal
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Thrust are traversing across the NH-I to the nofttddhampur near Kheri village, where these
two-thrust die out.

Field traverse mapping and the field
observations in the gap areas in Toposheet no 83R/@und Khanni Uparli, Maira, Nagarbai in
Kangra, HP show that the south-eastern extengitdmedPinjor Formation from Basa and Ladeti
are not traceable along the strike continuity; heavea thin pinching or tapering exposure is
exposed near Khanni Uparli and Maira. Near Sukhhakm wide and 2 km long fluvio-
alluvium in Chakki stream do not exhibit any oufemntinuity of Pinjor Formation.

Field traverse mapping in the gap am@a®aror — Andreta area, H.P. (Toposheet no
52D/8 and 52D/12), show that the trace of the csid the Paror anticline has its extension in
south eastern direction within the Pinjor formatioear Garchandi. The trace of the Darang
thrust can be observed and traced upto the Qashanaar Neogal khad; however, the trace of
the extension of the Darang thrust, as marked &ypthvious workers through Kalar and Pinjor
formations, are not visible on surface near Badigswgreha and Malahu.

The problem related to the edge matrthietween the Himachal and Haryana part was
resolved by taking traverses along the Pinjore-Baom-Kalka road section.

The section measurement of the Kalar Salleti formations, proposed as ‘Standard
Reference Sections’, were also carried out aloadibiar-Haripur road section.

Apart from the field work, the final cqmation of the whole of Siwalik belt was done
with the help Geo-informatics Division, SU; P& H®handigarh and PGRS and M&C division
of NR, Lucknow.

STATE UNIT: UTTAR PRADESH

Item Code: STM/NR/UP/2016/003

Title: Specialised Thematic Mapping of the rocks of Lowardhyan in parts of UP, MP and
Rajasthan to establish the sedimentological andsigpnal history of the Lower Vindhyan
basin and to correlate the geological setup ireeasind western sectors of the basin.

Objectives:

To establish the sedimentological and depositibisbry of the Vindhyan Basin.

To correlate the Lower Vindhyan rocks in ChittotgaXimbahera, Jhalawar, Kota, Bundi
districts of Rajasthan; Sidhi and Rewa districtd/aidhya Pradesh and Sonbhadra district
ofUttar Pradesh.

To model the Proterozoic Geological history of Region.
To study mineral potential of the area.

Highlights:

Section measurement of 1.8 Line Km and 127 sq ki@emflogical mapping on 25000 scale
was carried out during the period under review. Tdrgets envisaged in the FSP document
were achieved during the quarter ending 31/03/2017.

The Basement in the mapped area comprises of ndetessts (shales, dolomite and
quartzite) of Bhadesar Formation of Hindoli Grounal antrusive Berach Granite.

Khardeola Formation, the basal part of Lower Vinahysequence, overlies the
metasediments of the Bhadesar Formation and is edavkith a 25-30 thick polymict
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conglomerate near Uthail. The Khardeola Format®nvell developed towards south and
pinches out in the north near Uthail.

Bhagwanpura Fm comprises of dolomitic limestondnwitll developed stromatolites

The contact between the Bhagwanpura Fm and SavasFmarked by a 2-5 m thick
oligomictic conglomerate sporadically exposed.

Palri Formation overlies the Sava Fm with a gramhati contact and comprises mainly of
bedded chert and shale-siltstone intercalation.Chieet is highly deformed and brecciated.

Complying with the recommendations of the Term BevMeeting, 15 nos. of samples of
Glauconitic Sandstone were collected.

Samples have been submitted for petrographic, geoiclal and geochronological analyses.
The officers were involved in duties related to the state assembly elections-2017.

Remarks

Since the area has an association of varied ligyplmore representative samples have
been collected from each horizon. It is, thereforegessary to carryout more chemical
analysis and petrography in order to get a begetagical picture and qualitative results

in the current FSP.

Item Code: STM/NR/UP/2016/066 [additional]

Title: Specialised Thematic Mapping of rocks of MahakosBabup and Dudhi Granitoid
Complex in Dudhinagar-Deorahi-Mahuria-Bishrampur€ia area in Sonbhadra and Mirzapur
Districts of Uttar Pradesh to establish basemengeicoelationship and to ascertain the mineral
potential of the area.

Objectives:
To establish the basement-cover relationship of Hbu@ranitoid Complex with
metasediments of Mahakoshal Group

To ascertain nature and contact of Dudhi Grani©ammplex and its associated granite
phases.

To search for REE in granites & BIF associated mal&ation in the area.

Highlights:

Detailed mapping in the study area in Toposheet E8B/7 and 63P/8 to decipher the
geology.

The southern part of the area dominantly expose®tidhi Gneissic Complex (DGnC)

comprised of various types of gneisses (hornblegukass, quartzo-feldspathic gneiss,
migmatitie, grey granite gneiss etc.) along with deformed intrusives and

metasedimentary enclaves.

The northern part of the study area exposes thsoP&wrmation comprising mainly
phyllites (both with and without andalusite devetwnt) belonging to Parsoi Fm of
Mahakoshal Group.

Various types of younger, intrusive granite bod{gsucocratic granite, porphyritic
granite, pink granite, tourmaline bearing grang@;net bearing granite) along with mafic
dykes, pegmatites, quartz veins, etc. of diffegarerations are also encountered.
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Disconnected outliers of younger sedimentary cosepri of conglomerate, gritty
sandstone unconformably overlie the DGNnC and Mastadkiogroup.

Letter for alloting time slot for EPMA study at E”Lab, Faridabad was submitted on
22.03.2017.

All the samples were submitted for PS and Chenainalysis at the HQ.

Both the officers were involved in duties (polliag well as counting of votes) related to
the UP state assembly elections-2017.

The NQT was achieved successfully and the GSI cainipudhi was official closed on
28.03.2017 with permission of the authority and final adjustment of the RCA bills
were submitted on 30.03.2017.

STATE UNIT: UTTARAKHAND

Item Code: STM/NR/UK/2016/065

Title: Specialised thematic mapping in extension of Chaxmtiyargad blocks, Tons valley
with emphasis on reported polymetallic sulphide ematization in parts of Dehradun district,
Uttarakhand.

Objectives:

To characterize the detailed lithology and work dkbé structural framework and
stratigraphy of the Lesser Himalayan successidhenlTons valley of Dehradun District,
Uttarakhand.

To study the base metal mineralisation potentialtthe Tons Valley area.
To unravel the relationship of mineralised zonehwibuntry rock of the area.

Highlights:

The Specialised thematic mapping on 1:25,000 deasebeen carried out during F.S.
2016-2017 in Lesser Himalayan meta-sedimentary esemp in parts of Toposheet no 53
F/13(SW, SE) in Dehradun district (UK). The mappaea represents the parts of Lesser
Himalaya successions. It represents one of thesbldesta-sedimentary successions in the
Jaunsar area. The area is exposed in the Tong/\Alkt its tributariemalasandgads The area
of study comprises Meso Proterozoic Atal - Dharagaldanics and Deoban Group of rocks. The
Deoban Group of rocks are further classified irdavdr Bajmara Formation and upper Sauli
Formation.

Carried out field work in and around the Pinwa y®8&a tibba — Dungri — Banadhar,
Kistur — Sarni — Khadra, and Phikhera — Sawda i@ecnd around Kharsi village
sections and adjoining sections viz. Silikhad, Korfgainj-Dharakheda section, Dungri-
Pinwa-Sanoi section and Baila-Bular section and-Aségpda section and mapped an area
of 70 sq km.

The mapped area represents limestone, dolomiteskome, shale, argillite, with quartzite
bands and basic intrusive of Bajmara and Sauli &ions of Deoban Group and Atal-
Dharagad basic volcanic and silisi-clasitics.

Near the Sarni village, a small zone of slag makeis noticed indicating earlier
extraction of metals in the area.

The rocks exhibit signatures of superposed defoomsit These include the hinge zones,
folded axial surfaces of earlier folds, partly deyed hook shaped folds and later brittle
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deformation. Some shear related features like dengashes, s-c fabric and small shear
zones are also noticed in the area. Hence inttity sarea, more than two events of
deformation can be envisaged.

Prepared the Dossier for the Term Review meetiritenfled the OAC cum Pre Term
Review meeting and Term Review Meeting at GSI N&GKnow and presented the work
carried out in the Project STM, SU: UK.

The initial petrographic study reveals the presesfogyrite and chalcopyrite. The pyrite
is also altered with retaining its cubic shape. $aeondary replacement in carbonate by
sulphides are seen. The alteration and limoniticttire fillings are commonly noticed in
the samples.

PROJECT: GEOCHEMICAL MAPPING
STATE UNIT: JAMMU AND KASHMIR, JAMMU

Item Code: GCM/NR/JK/2016/004

Title: Geochemical Mapping in toposheet nos. 52L/9 antsfgd 52K/16 in Rhongo-Kyun Tso
area, Leh district, Ladakh, Jammu & Kashmir. (Opegdition basis)

Objectives: To create a geochemical database of 52L and 52Bawfimu and Kashmir state
using multi elemental analysis.

Highlights:
Targets for F.S. 2016-17 under the item were a€liev
Engaged in report writing for FS 2016-17.

Engaged in data compilation and generating shégeif Arc GIS of available analytical
results of GCM report of FS 2016-17.

Item Code: GCM/NR/JK/2016/005

Title: Geochemical Mapping in toposheet nos. 52F/10 (p&2ff/15 & 16 (part) Shyok-Nubra
belt, of Leh district, Ladakh area, Jammu & Kashii@n expedition basis).

Objectives: To create a geochemical database of 52F of JamuhiKashmir state using multi
elemental analysis.

Highlights:

1. The camp was closed in the end of September, 2fd6aahieving all the field targets.
2. During this quarter, the officers are engaged porewriting, data compilation, thematic
map modification & digitization after field check.

STATE UNIT: PUNJAB & HIMACHAL PRADESH

Item Code: GCM/NR/PHP/2016/006

Title: Geochemical mapping in toposheet nos. 63L/4 amt$ & 63L/8 in Sidhi and Singrauli
districts, Madhya Pradesh

Objective: - To create a geochemical database of 63 L of Madingalesh state using multi
elemental analysis.

Highlights:
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In pursuance of FSP item codésCM/NR/PHP/2016/006, FS: 2016-1titled
“Geochemical mapping in toposheet nos. 63L/4 andspaf 63L/8 in Sidhi and Singrauli
districts, Madhya Pradesh”, systematic pre-fieldlgthas been carried out during the during the
first quarters of the field season. Geochemicé#d fieork was initiated in July, 2016 and 800 nos.
of unit cell samples (with 208 nos. of composites)e collected and processed and 168 nos. of
composite samples of stream sediment/ slope wadhsaih & duplicates were submitted for
analysis during the months under review. Heavy mainesamples, bedrock samples for
petrography and clay samples were also submittedrfalysis [Fig. 1(a) & (b)]. All the physical
targets as per NQT were achieved and field camp-&#: 2016-17 at Sarai, M.P was closed on
06-02-2017. The area comprises Chhotanagpur Goei€mplex of Archaean to
Palaeoproterozoic age, volcano-sedimentary seqsenoé Mahakoshal Group of
Palaeoproterozoic age and younger sedimentary segsi®f Gondwana Supergroup in majority.
There is an overlying unit of Deccan Basalt scatteo the south and central part of the study
area. Sandstone of Gondwana Supergroup is repeesbptFerruginous Sandstone and Barakar
Sandstone which is coarse grained, poorly sortddraable in nature. The area shows an overall
undulatory to plain land topography due to différ@nweathering pattern. Stream sediment/
slope wash samples have been collected on 1 kmxihtiemval following the norms of SOP and
within the stipulated time frame. Proper attenti@s been taken during field sampling as the
area is marked under OGP and small outcrops ofrtecylar geological domain has also been
noted down in large scale observation during feglchpling.

Apart from regular FSP activity, compilation of datf previous NGCM work (of SU:
P&HP) on Arc GIS platform is under progress.

Item Code: GCM/NR/PHP/2016/007

Title: Geochemical mapping in toposheet nos. 63L/12 arts pf 63L/8 (part) in Singrauli
district, MP and Sonbhadra District, UP

Objectives: To create a geochemical database of 63L of Uttadédh and Madhya Pradesh
states using multi elemental analysis.

Highlights:

Regional geochemical mapping has been carried mufoposheet nos. 63L/12 and
63L/8(part) covering parts of Singrauli district,.Mand Son-Bhadra district, U.P on
1:50000 scale. A total of 1237 sq km of geochemmeapping has been completed along
with collection of 1237nos. of unit cell samples333composite samples, 18 soil
samples(R and C horizons), 18 duplicate samplehez@y minerals, 20 samples for
petrographic studies and 5 XRD samples.

Physiographically, the area exhibit mixed topogsapfith hills, ridges and valleys. More

than 50% of the total area in TS no: 63L/12 is cedeby agricultural fields whereas

majority (>65%) of the area in TS No: 63L/8 is undense forest. The drainage pattern
in the area is dendritic to sub-dendritic.

Geologically, the northern part of the study arsaoccupied by the oldest rocks of
Chotanagpur Gneissic Complex (CGC) of Archean tad®groterozoic age consisting of
porphyritic granite gneiss, biotite schist, hormgle schist and quartzite with metabasic
and metaultrabasic rocks as dykes. The rocks of G@BCdisposed in ENE-WSW

direction sharing a sheared and faulted contadh Wie younger rocks of Gondwana
Supergroup. Majority of the area exposes the radkthe Gondwana Supergroup that
comprises fine to medium grained, friable, grayisite sandstone of Talchir

Formation,reddish brown, medium to coarse grairggidty, ferruginous sandstone of
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Barakar Formation, purplish, micaceous, fine torsearained, ferruginous sandstone of
Barren Measures and buff coloured, medium to cogrséned, gritty sandstone of
younger Pali Formation. The CGC and Gondwana Supeap of rocks are intruded by
the dolerite dykes of the Amarkantak Group of Decteap.

The drainage density is quite higher in TS no: 83thllan 63L/12. Extensive mining
activities in TS no: 63L/12 has modified the drgeaystem as well as the topography of
the area. The streams flowing in plain areas anergdly converted to agricultural fields.
Petrographic study has been carried out to ideatiy a have a better understanding of
the rock types present in the study area. The tgoés identified from the thin sections
studied are Mica schist, Phyllite, Quartzite andddtone. Mica schist mainly consists of
subhedral to euhedral grains of biotite and hommidewith quartz and feldspars as
accessory minerals. The minerals show feebly deeelschistosity. Phyllite comprises
fine grained biotite, quartz, feldspar and opaquigs preferred orientation. Quartzite is
mainly composed of well oriented quartz grains. dsémne is matrix supported
consisting of anhedral grains of quartz, feldspat deformed mica, mainly biotite. Mica
Schist and Quartzite belongs to the ChotanagpursSineComplex, phyllite forms a part
of the Parnali Formation of Mahakoshal Group anddstone belongs to Barakar
Formation of Gondwana Supergroup.

Item Code: GCM/NR/PHP/2016/008
Title: Geochemical mapping in toposheet no. 64M/4 in §aristrict, Chhattisgarh

Objectives: To create a geochemical database of 64M of Chbattis state using multi
elemental analysis.

Highlights:

In pursuance of FSP item cod&aCM/NR/PHP/2016/008, FS: 2016-1ftled
“Geochemical mapping in toposheet No. 64M/4 in 8jadistrict, Chhattisgarh” Geochemical
mapping on 1:50,000 scale has been carried out.

Geomorphology of the Area

Physiographically, the southern and central pamns$ a part of the Surguja plateau and
is rugged with low as well as high hills. PilkhahBais located in the central part, is the highest
peak (890m). The area in general slopes down gémtrgrds WNW direction, while the north
eastern part slopes towards north. A north-westibolying Gungata River with its tributaries
viz. Chandani and Chulher control the drainage dotlsern part. Pasang River with WNW
course, drains the north-western part. Northedwiihg Bankinadi and Galphunala control the
drainage in the north-eastern and northern pathefarea. The southerly flowing Kapildhara
nala drains central part and finally discharge into Gata River. The area shows sub-dendretic
to sub-parallel drainage pattern.

Geology of study area

The area consists of Archean and Lower Gondwanksrdhe Archean assemblages
are represented by both metamorphic and igneouss.rddetamorphic rocks include biotite-
chlorite schist, phyllites, slates, quartzite, dgeachist and granulites while igneous rocks
include granites and the minor acid differentiafidse rocks exposed in the area are gneiss and
granite of Chhotanagpur Gneissic Complex and pghyllquartzites and Meta rhyolites of
Bilaspur-Raigarh-Surguja belt of Archaean to pahmeterozoic age and Talchir and Barakar
formations of Lower Gondwana Supergroup. In theh@san sequence gneisses and granites are
prevalent along the south-eastern part of the di@aards the southern part of the area granite-
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gneisses cover a considerable expanse. The roeksoaphyritic, consisting predominantly of
quartz, felspars and biotite (around Parsodi anthiepur). Granite rocks are having porphyritic
nature and very coarse grained showing spheroidativering. The orientations of grains are in
NW-SE direction. Quartz veins are intruded withirargte. The Gondwanas comprise Talchir,
Karharbari, Barakar and supra Barakar formationspfide-garnet-granulite, hornblende schist
constitutes the other meta-basics in the area. i8dhke important resource of the area and coal
seams are the part of bisrampur-lakhanpur coal.fighe lowermost formation of the Gondwana
Supergroup viz. Talchir Formation consisst of grelemrey shale, fine to medium-grained
sandstones and is exposed in and around Krishafpluahpatra village. Glossopteris and
Gangmopteris plant impression fossils and woodilfosse observed in sandstone rocks of the
Talchir Formation. Minute pebbles to boulder arédbedded in muddy matrix in diamictite rocks
with indication of glacial origin. The Barakar Faation covers the major portion of the study
area. But owing to extensive soil cover, the ouisrare scanty and mostly confined to the river
and nala sections only. The Barakar Formation sbrdicoarse to medium-grained sandstones,
often gritty and pebbly. The pebbles comprising oh@ntly of quartz and quartzite are mostly
rounded to sub-rounded in shape. The matrix ofethesks is generally siliceous. Graded
bedding and current bedding are observed in samelsticks of arakar Formation. Coal seams
(around Binkara) occur at several horizons assegtiatith sandstones and grey shales. In the
river Gungata and its tributaries, a few exposofesandstones, shales and coal seams have been
observed. The beds here are almost horizontalrgriee dipping. Generally, the beds consist of
medium to coarse grained sandstones which are gfigy and pebbly.

Item Code: GCM/NR/PHP/2016/009

Title: Geochemical mapping in toposheet nos. 54F/1 & pB4F/2 in Bharatpur and Sawai-
Madhopur districts, Rajasthan

Objectives: To create a geochemical database of 54F of Rajastate using multi elemental
analysis.

Highlights:

Collected 48 nos of unit cell samples on 1km x Tad from T.S 54F/1 & 2 (Fig. 1).
Collected 07 nos. of composite samples on 2km x gkich

Collected 02 nos of R and C soil samples on 5’ ¥rki

Collected 09 nos sample for heavy mineral.

Engaged in the sample processing for composite leamp

Submitted 144 Nos. of total samples including 108&n sediments/Slope wash
samples,12 nos. of Duplicate samples, 12 nos. gbRe and 12 nos. of Soil-C samples
for chemical analysis to Chemical division, NR, know on 13.02.2017.

Submitted 05 nos of XRD samples to Mineral Phy&logsion, NR, Lucknow and 40
nos. of Heavy Mineral Samples & 8 nos.of Petrogm@ashmples to Petrology Division,
NR Lucknow on 13.02.2017.

The area covered for geochemical mapping fally@Survey of India’s toposheet Nos.
54F/1 & 2 in parts of Bharatpur and Sawai-Madhoghstricts, Rajasthan. Study area is
located between latitudes 26°42'59”-27°0’00” N dadgitudes 77°00°00"-77°15'00” E.
The area is occupied by litho-sequences of Bhilwiupergroup (Archaean to Palaeo-
Proterozoic), Delhi Supergroup (Palaeo-Meso Poatic) and platformal sediments
of Vindhyan Supergroup (Neo-Proterozoic). BhilavaiSupergroup represented by
Mangalwar and Ranthambhore groups consistingchist & phyllite and quartzite &
shale respectively.
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The Delhi Supergroup of rocks is represented bylBaAlwar and Ajabgarh groups in
order of decreasing antiquity. The Railao Groupapresented by Nithar Formation
consisting of quartzite, basic metavolcanic, mekase and conglomerate.

The Vindhyan Supergroup is represented by RewaBlwadhder groups where the former
is defined by dirty white thick sandstone and ldigrpink to greyish white sandstone
with shale intercalations.

Item Code: GCM/NR/PHP/2016/010

Title: Geochemical mapping in parts of toposheet no.54FBharatpur and Sawai-Madhopur
districts, Rajasthan.

Objectives: To create a geochemical database of 54F of Rajastiaée using multi elemental
analysis.
Highlights:

Collected 7QUnit cell geochemical samples in parts of toposhee64F/2 (Fig. 1).

Engaged in processing of samples for preparati@mowiposite samples.

Collected 03 petrographic samples for thin secttodies.

Submitted stream sediments samples for chemiciisaindo SU: P. & H.P.

Item Code: GCM/NR/PHP/2016/067

Title: Geochemical Mapping in Toposheet nos. 53A/15 iiadpur, Solan and Mandi districts,
H.P.

Objectives:
To establish valid baseline geochemical data.

To prepare geochemical maps to study the behasomiGentration & dispersion pattern
of various elements in the area.

Use of geochemical maps in mineral exploration, fediility, agriculture & environment.

To create a geochemical database of 53A/15 of HialaPradesh state using multi
elemental analysis.

Highlights:

As part of FSP 2016-17 programme pre-field prepamatwere carried out including preparation
of thematic maps such as drainage map, slope raaduse land cover map etc. Gridding of
Toposheet 53A/15 was done on 2 km X 2 km grid. iBrevliterature and reports pertaining to
the field area were also consulted. Regional geoda mapping is being carried out in
Toposheet No. 53A/15 in Bilaspur, Solan and Mansihritts, H.P on 1:50000 scale. Regional
geological traverse was carried out around Bilagma up to Kangoo area. In Bilaspur, the
gravel and sandstone of Siwalik Supergroup wasrebdeA total of 672 sq km of geochemical
mapping has been completed along with collectiorl®® composite samples. (Fig.1). Also
collected 10 heavy minerals, 5 XRD, 9 Soil(C&R), Rétrography and 9 Duplicate composite
samples. The specified target achieved completely.
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STATE UNIT: UTTARAKHAND

Item Code: GCM/NR/UK/2016/014

Title: Geochemical Mapping in Toposheet nos. 530/16 anmts pd 530/4 in Nainital and
Udham Singh Nagar districts, Uttarakhand.

Objectives: To generate a geochemical database of 530 of Wharal State using multi-
elemental analysis.

Highlights:

1.

In connection to T.S. No. 53 O/16, the target foltection of 221 samples within 1X1
km? had been achieved while 46 nos. of stream sedafstope wash samples had been
collected within 2X2 km2 out of the total target 13 nos. of stream sediments/slope
wash samples.In addition to it, 06 nos. each df@diorizon and regolith samples, 06
nos. of water samples, 09 nos. of heavy mineralystamples and 08 nos. of samples
for petrography had been collected.

. 67 nos. of stream sediments/slope wash samplespf3each of soil C horizon and

regolith samples and 03 nos. of water samples ametithe collected in T.S. No. 53 O/16
within 2X2 kn?( between latitudes 295’ 24” to 29 15’ 00” and longitudes 745’ 00”

to 80 00’ 00”) out of the total target of 113 nos. diream sediments/slope wash
samples,09 nos.each of soil C horizon and rega#dmples and 09 nos. of water
samples, respectively, due to certain field-comstsgthe area being covered with dense
forest cover, known as Nandhaur Sanctuary). Thess walso absence of the non-
metalled road on the north-eastern end of Jaulamaking the area inaccessible
(between Fan Alluvium Formation of Newer Alluviuntdap and Siwalik Supergroup).
Danger of wild animals (leopards, tigers, beers algphants-movement) of Jaulasal
range of Nandaur Sanctuary was another major féstdrampering the field-work. So,
an area of 210 kfoould not be geochemically mapped out of the taigét of 1008 krh
as per NQT.

All targets have been completed in T.S. No. 53 fdéugh collection of 336 nos. of
stream sediments/slope wash samples in (1X3),kd6 nos.each of soil C horizon and
regolith samples, 06 nos. of water samples,06 oiokeavy mineral study samples and
05 XRD samples.

All samples have been submitted to respective lialionnection to T.S. No. 53 O/4
while in T.S. No. 53 O/16, 047 nos. of compositegkes and 03each of soil C horizon
and regolith samples have been submitted to Chéatroratory, GSI, NR, Lucknow

on 20.03.2017. 073 nos. of composite samples, 68 ehsoil C horizon and regolith

samples, 09 heavy mineral study samples and O8lsarfgyr petrography are yet to be
submitted at respective labs at GSI, NR, Lucknow.

All thematic maps of both the Toposheet Nos. 58 (PArt) & 53 O/16 (DEM, landuse-
landcover, drainage and slope map) have been me@ard sample location maps of
T.S. Nos. 53 0/4 & 53 O/16 got finalized.
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PROJECT: GEOPHYSICAL MAPPING

ltem Code: GPM/NR/HQ/2016/015

Title: Geophysical mapping in toposheet nos. 45L/8, 4&/13 & 5 in Udaipur, Chittorgarh,
Dungarpur, Banswara Districts, Rajasthan and PaabhhDistrict, Gujarat.

Objectives:

1. To generate gravity magnetic data for the deliogatif subsurface structures.
2. To establish the geophysical database of degrest sbs. 45L and 461.

Highlights:

During the period, party members were engaged liryiog out gravity-magnetic (TF) surveys
in parts of Degree sheet No. 461 and 45L(Toposheet 461/1, 5 and 45L/08) along different
roads and cart tracks available in the area, maintaa data density of one station per 2.5 sq km
but due to reserve and protected dense forestsaamckateep hillocks, it was very difficult to
maintain data density at some places. A total df §&vity -magnetic and DGPS stations have
been observed covering an area of 1400 sq km.od®hrock samples have been collected for
physical property measurement. Also, 4 nos. ofic@rtelectrical resitivity soundings were
carried out at four specified location to determsudbsurface lithology. With respect to IGSN-
1971. Elevation of Gravity stations are tied to Bwngarpur railway station Bench mark. GM
and DGPS data sheet are prepared in Excel datafdomprocessing of the same. Geophysical
camp has been shifted on 04.02.2017 at Dhariyakadapgarh district, Rajasthan from Ghatol,
district Banswara for convenience of GM surveyha toposheet no. 45L/08 and remaining part
of toposheet no. 461/5.

The Geophysical mapping field investigation in Tsipeet Nos. 461/1, 2, 3, 5 and 45L/8
over an area of 3500 sq km was concluded on 2@03.2s per NQT. Accordingly, the camp
was closed and party reached headquarter on 20103.2

ltem Code: GPM/NR/HQ/2016/016

Title: Geophysical mapping in toposheet nos. 45L/1, 24 &, 7 in Udaipur, Chittorgarh and
Dungarpur Districts, Rajasthan.

Objectives:

1. To generate gravity magnetic data for the deliosatif subsurface structure
2. To establish the geophysical database of degreesbed5L

Highlights:

During the period from January to March 2017, pamgmbers continued gravity,
magnetic and differential global positioning systdDGPS) surveys being conducted in
Toposheet nos. 45L/1, 2, 3, 4 & 7. An area of 1830 km. has been covered in parts of
Toposheet nos. 45L/3, 4 & 7 by taking 635 obseovatias per SOP norm (one observation per
2.5 sg. km.) being at camps Kanor and Salumbarifluda Rajasthan. Some of the GM and
DGPS observations were taken in the gap area bkirmgato maintain the data density. Four
Vertical Resistivity sounding were conducted atrfspecified locations to identify the lithology.
11 rock samples have also been collected for palypioperty measurement. The gravity and
magnetic surveys were concluded over an area o® 3§50 km. as per NQT. Accordingly, the
camp was closed on 2March’ 2017. The party arrived at Hg. Lucknow &1'2 March 2017.

Shri Mehdi Hasan, Sr. Geophysicist and Shri SREnjan, Geophysicist attended the
election duty on ', 14" and 19' Feb.’2017 as Micro observer for U. P. Vidhan Sableation
2017. Ms. Bipasha Sinha attended training courslezh“A course on airborne geophysical
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data interpretation “at RSAS, GSI, Bangalore frorl® Feb.’2017. Officers were also engaged
in processing of GM & DGPS data, OAC & RAC materipbwer point presentation and
consultation of geophysical/geological literatueated to concerned area.

Item Code: GPM/NR/HQ/2016/017

Title: Geophysical mapping in toposheet nos. 45H/14, 1B&46E/13 and 450/3 in Udaipur,
Dungarpur, Bhilwara districts, Rajasthan.

Objective:
1. To generate gravity magnetic data for the delilneadif subsurface structures
2. To establish the geophysical database of degreiesbeed45H, 46E & 450.
Highlights:

1. During the period from January to March’17, thetpaontinued the Gravity-Magnetic
surveys along with DGPS surveys in T.S. Nos. 45H@8%nd 46 E/13 from Geophysical
camp Piladhar, Udaipur distt., and in TS no. 45Hffigin Dabok, Udaipur district,
Rajasthan. An area of 2155 Sq. Km has been coweitbd 877 no. of GM stations by
maintaining one GM station per 2.5 Sq Km (as pePS@rm). Some of the GM
observations were taken by walk to fill the gaps.

2. The Gravity-magnetic surveys along with DGPS susydys: 2016-17 were carried out
over a total area of 3500 Sq.Km. by taking 1415afdGM stations. Thus G-M survey
was accomplished as per NQT and investigation wascloaded on 26-03-2017.
Accordingly camp was closed on 27-03-2017 and padghed HQ, Lucknow on 28-03-
2017.

3. Shri Gautam Kumar, Geophysicist, attended the Blectiuty on ¥, 14" and 19
Feb.’2017 as Micro-Observer for UP Vidhan Sabhatein-2017

Item Code: GPM/NR/HQ/2016/018

Title: Geophysical mapping in toposheet nos. 63P/5, 63141&/8, 12 & 16 in Varanasi &
Mirzapur districts of UP, Rewa district of MP anadfichh district of Gujarat.

Objectives:
1. To generate gravity magnetic data for the deliln@atif subsurface structures
2. To establish the geophysical database of degrest sbhe. 63P, 63L and 41E.
Highlights:

The officers were engaged to carryout gravity arafymetic (TF) and elevation survey
using DGPS in toposheet nos. 63P/5 & 63L/10 falimg/aranasi & Mirzapur districts of UP,
Rewa district of MP. During the period, 513 grawuitjagnetic stations covering 1400 sg. kms.
area has been observed in toposheet nos. 63P/34.&®3The assigned target of 1400 sqg. km
has been completed in the last week of March, 281étal of 1438 GM stations covering an
area of 3500 sg. km maintaining a data densitynaf station per 2.5 Sq.km were observed in
toposheets 63P/5, 63L/10, 41E/8, 12 & 16. All Gtdtisns covering an area of 3500 sq. km
were also measured by ground elevation survey W3{BBS. Fifty-five in situ rock samples have
been also collected from the exposed formationifégrdnt locations in the survey area. The
officers were also engaged to process gravity-mag8eDGPS data and preparation of basic
maps. They prepared materials and Power Point megsm for RAC, OAC & MTR meetings
also. The officers were also engaged in electoadgss of UP Assembly Election
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The survey work was completed in the last weekhefrhonth of March, 2017. The officers are
engaged to validate and process the NGPM dataractfuom the toposheets 63P/5 and 63L/10.

RSAS
Northern Region, Lucknow

Item Code: HM/NR/HQ/2016/019

Title: Application of Hyperspectral/Multispectral technaguof imaging alteration/ mineralized
zone & building up of Spectral Library in the Golh#angutana Mineralised Belt of
Mahendragarh District, Haryana.

Objectives: Creation of spectral library of Golwa-Gangutana enath belt, Mahendragarh
district, Haryana by way of collecting hyperspekcs@gnatures of rocks, mineralized zone (if
seen on surface), altered zones in field and Lab.

Highlights:

Aster data of the area was processed

Band ratioing techniques were applied to Aster ttaidentify alteration zones in the study area.

4 days field work has been carried out in the sta for collection of field signatures and 5%syarea
has been covered

186 nos. field spectra were collected of 14 lithtairmineralized zone at regular interval in theldi
13 nos. samples sent to PGRS Lab. CHQ for colleafd_aboratory spectra of the samples.

8 nos. samples sent to section cutting lab. Fardéction preparation. Total 23 thin section

10 samples sent to Mineral Physics Division for XRD

Iltem Code: SER/NR/HQ/2016/003

Title: Procurement and maintenance of satellite datala@i@tographs. Digital Image
processing and related services-include Geocodimagaicing, sub setting and enhancement.
Technical guidance in interpretation of satellitgadaerial photographs to the officers of user
Divisions.
Objectives:

1. Procurement of digital satellite data from NRSC different SU/Divisions/Projects of

GSI requiring RS input for their respective fieldsggnments as per FSP proposals
towards preparation of thematic maps based onisatelagery

2. To provide technical guidance in interpretatiorFafC/aerial photographs for generation

of thematic maps to the officers of various usernions
Highlights:

37 nos. coloured print out of A3 and 33 nos. of#es were given to the various user
divisions of NR.
28 nos. A0 size scanning of tracings/ maps was tmmdifferent user Divisions of NR.
One left over satellite data of Glaciology Divisiaas received from NRSC, Hyderabad.
Physical verification of digital satellite data wastiated and finished. Preparation of
repository of data is under progress.
Issue of NDC-27
Issues related to ENVI software was resolved andraged version of ENVI 5.4
software was installed.
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Comparative statement of technical specificatiansstted by the bidders was prepared
and submitted to AP&M Division.
TEC and TAC meetings for procurement of spectranadier were held

Item Code: RP/NR/PHP/2016/00ZLinkage item with STM, SU: PHP)

Title: Traverse Mapping in gap areas with the help of photerpreted maps and synthesis of
STM data of Siwalik Group in the states of JammuK&shmir, Punjab, Himachal Pradesh,
Haryana and Uttarakhand.

Objective: Compilation of Siwalik Group with the help of terée mapping and photo
interpreted maps in gap areas of J&K, HP, HaryanthldK

Highlights:

Modification & finalization of the photointerpreted map of the Siwalik group (gap area) in J & K
covering T.S. no. 43 K/4, K/8, 43L/5, L/9, 43P/ 1, P/2, P/5, P/6; 43 G/9/, G/10, G/11, G/12, G/13
G/15 and G/16. Some additional toposheets not mentioned in FSP or identified by M & C
Division, NR were also covered (TS nos. 43K/3, K/12, K/16, 43L/13, L/14, 43G/10,11, 12,15 &
16). The data was sent to STM Division, P & HP on 7.02.2017

The complete dataset of gap area of Siwalik be#t fivaalized. Map package was prepared and shage fil
were handed over to M&C Division, NR on 28.02.2017

After field validation of the already provided photointerpreted map of gap areas of Siwalik belt of
(gap area) in J & K and Uttarakhand area by the officers of Chandigarh and Jammu. Some
modifications have been attended in the Photointerpreted map of J&K area in T.S. no. 43 P/14
and location of Mundan thrust in 43P/6.

Some modifications were attended in the photointerpreted map of gap area of Uttarakhand
covering T.S. no. 53 K/13 and 53 K/14

Modifications and corrections were attended in the photointerpreted map of gap area covering 62
Cl/4 and 62 C/8.

Finalized the photointerpreted map of the gap areas and edge matching of already mapped
areas of J&K, Uttarakhand and Himachal Pradesh alongwith the officers of Chandigarh, Jammu
and M&C Division, NR.

Shapefiles along with MXD of finalized photointerpreted map of the Siwalik belt was provided to
the officer of STM Division,Chandigarh & Jammu and officer of M&C Division, NR

Status of photogeological mapping of gap areavsrgunderneath:

Sl. No. | States Degree sheets Toposheets Status Area
1 Uttarakhand | 53 K 53K/9, 10, 11, 13, 1/Completed 4500 sq km
& 15, 530/2 and 3
2. HP 53A 53A/10, 11, 12 & 14, Completed
53A/15 and 16 Under
finalisation
3. J&K 52 D, 43P 52 D/3 &4, 43P/10,1@ompleted
Additional gap areas demarcated by M&C Division, NR
Sl. No. | States Degree sheets Toposheets Status Area
1. J& K 43 P Parts of 43P/1, 2, 5, | Completed >3000 sq km
10,14 & 15
2. J&K 43 G Parts of 43G/9 & 13| Under
finalisation
3. J&K 43 F 43F/11, 12,15 & 16| completed
4. J&K 43 K 43K/4 & 8 Completed
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|5 | J&K |43 L | 43L/1 & 5 | Completed |
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REGIONAL GEOCHEMICAL DIVISION
NORTHERN REGION

Item Code: SER/NR/HQ/2016/002

Title: Formulation and Evaluation of NGCM programme andnteance of Regional NGCM
database.

Objective:

To monitor, evaluate and report about the progratichechnical activities of the NGCM
programme of the Region through Operational Dinextes.
Liason with Chemical Division of the Region for &hy analysis of the NGCM samples.

Maintenance of a Regional database on the geocheEmapping and NGCM activities
through Operational Directorates.

Highlights:
All the 12 Interim Reports of GCM for FS 2013-14/bdeen finalized.

Modification and correction of NGCM finalised reporfor SU:J&K(Jammu and
Kashmir), PHP (Chandigarh), PHH(Faridabad)

Validation and rectification of shape file NGCM dat

The chemical data compilation, pertaining to TS/83l-14, 15 and 16 for all packages
ie. Ato H was completed. Anomalous values areifigabut for Au, Hg, REE and Base
metal

Regolith(R) and Soil(C) data of 530 have compiled A to H packages. Anomalous
values are found for Regolith in MgO, TiO2, W, @r, Li, As, Bi, Sb, Ag, Be; and for
Soil C-horizon in CaO, MgO, P205, Cr and As..

Data pertaining to Toposheets 63P/01 and 63P/0Ofdckages B to G have arranged and
compiled.

Generation of point shape file of exact sample pluoation data for 19 toposheets for
SU:PHP(Chandigarh) for cross checking the coordmaiith respect to topobase.

Scrutiny of Mission | Reports for digital conversiof Mission | reports.
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MISSION-II
NATURAL RESOURCE ASSESSMENT

With the advancement of Geoscience, the role osidis— || has become more pronounced.
With the ever- increasing need of minerals in teeaopment, new challenges are palpable.
Responding to the country’s emerging needs, GSljhstffiably laid thrust on the mineral
exploration activity. Prognostication of mineralpdsits constitutes the frontier of exploration
activity. With this background the current mindratestigation programmes are aimed.

Mission-1l encompasses following core activities.
A. Mineral Resources Assessment
B. Natural Energy Resources (except Oil & Gas)

The Mineral Investigation being a 'core-player'G#l, a total of seventeen items and
one service item are being taken up under the asgiéatural Resources Assessment. Total
fifteen items have been proposed for FS 2016-12wuktineral Resources Assessment, Mission-
[IA. Two items have been proposed under Naturar@n®esources, Mission-11-B (Geothermal
Resources).

The items being taken up during field season 20A6iave been envisaged in
accordance with the CGPB recommendations. UndesibfislIA, fifteen new investigations —
Six items for assessment of industrial and feeiliminerals, three items for assessment of REE,
one item for tin along with REE, two item for tutgs along with REE and three items for
assessing the copper mineralisation will be takeduring FS 2016-17.

The six items proposed for assessment of IndustndlFertilizer Minerals include two
investigations for limestone and one investigationquartzite in J&K, two investigations for
andalusite in Uttar Pradesh. One limestone invastig in Jammu & Kashmir and one potash
investigation in P&HP are the follow up of requestseived from the State Governments.

Considering the department's renewed thrust orREE exploration, a total of three
items have been proposed. Other than three REHfispi#gems, three more REE items being
clubbed with exploration of other associated milseraone each in the states of Uttar Pradesh,
Uttarakhand and Himachal Pradesh have also begosed in FS 2016-17. Three G-2 stage
mineral investigations (one for andalusite and ferocopper) are being taken up to assess the
resource potential of the areas. The G-2 stagesiipation for copper and andalusite
mineralisation are being taken up in Haryana andrlURradesh respectively. A total of 7050 m
of drilling will be carried out in 5 nos. of iten{&-2 Stage: 3 nos. and G-3 Stage: 2 nos.). Out of
the total drilling, 3500m will be carried out by lmuse and 3550m will be outsourced.

Under Geothermal Resources (11-B), two new itemisaBsessment of geothermal fields
in areas of Bhavnagar, Surat, Mahesana, PatangdimaSurendranagar and Kheda districts of
Gujarat and in around Barren Island of Andaman &dWar Islands will be taken up. Both the
geothermal investigations will be inter regionahits.
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LIST OF ITEMS UNDER MISSION-II, FS 2016-17

S.No. |Code No. Item

1 SER/NR/HQ/2016/004

Planning, coerdination, implementation, monitoring a
qguality control of all activities of FS 20167 under thq
Mission-1l in Northern Region.

SUB-MISSION-IIA: MINERAL RESOURCE ASSESSMENT

PROJECT: BASEMETAL

STATE UNIT: HARYANA

2

ME/NR/HR/2016/020

General exploration for copper mineralization inuto of
Gangutana (Block- of Zone A), Mahendragarh Distri
Haryana. (G-2)

3

ME/NR/HR/2016/021

General exploration for copper mineralization in rtkoof
Golwa, Mahendragarh district, Haryana. (G-2)

4

ME/NR/HR/2016/022

Preliminary exploration for copper mineralizatian NNW of

Islampur Village, Mahendragarh district, Haryar-3)

PROJECT: STRATEGIC MINE

RALS

STATE UNIT: PUNJAB AND HIMACHAL PRADESH

5 ME/NR/PHP/2016/023 |Reconnoitory survey for Tungsten, Tin, REE and raetals
in Dalhousie granitoid, Chamba District, Himachahdresh
(G-4)

6 ME/NR/PHP/2016/024 |Reconnoitory srvey for Potash, Phosphate and assoc

minerals in Ferozpur District, Punjab. (G-4)

PROJECT: INDUSTRIALAND

FERTILIZER MINERALS

STATE UNIT: JAMMU & KASHMIR

7 ME/NR/JK/2016/025 |Reconnoitory survey for Limestone of Zanskar basif
Khangral-Lamayuru r@a, Leh and Kargil districts, Lada
Region, J&K. (On Expedition basis) (G-4)

8 ME/NR/JK/2015/026 |Reconnoitory survey for quartzite in parautochthanmone ir

Latti, Basantgarh and Barrot area, Udhampur andhi&
districts, J&K. (G-4)

PROJECT: STRATEGIC MINE

RALS

STATE UNIT: JAMMU & KASHMIR

9

ME/NR/JK/2016/027

Reconnoitory survey for REE and polymetallic mitigedion
in Kaplas Granite and its surroundimgtasedimentaries roc
in Loang, Sarthal areas of Bani, Kathua distri&.J(G-4)

PROJECT: INDUSTRIAL MINERALS

STATE UNIT: JAMMU & KASHMIR

10

ME/NR/JK/2016/028

Recconnoitory survey for Limestone of Baila Forroatiin
Darhal-Lah area, Rajouri and Riasi Districts, J&K.
(G-4)

PROJECT: STRATEGIC MINE

RALS

STATE UNIT: UTTARAKHAND

11

ME/NR/UK/2016/029

Reconnoitory survey for tin, tungsten and rare g
mineralization around Thalisain area, Pauri Garhelstrict,
Uttarakhand. (G-4)

STATE UNIT: UTTAR PRADESH

12

ME/NR/UP/2016/030

Reconnoitory survey for REE mineralization in Bulktiand
Granitoid Complex, JakhauBaroda Dang area, Lalitp

district, Uttar Pradesh. (G-4)
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S.No. |Code No. ltem

13 ME/NR/UP/2016/031 |Reconnoitory survey for REE mineralization in Bulkéieand
Granitoid Complex, Bahadurpur Kal&ijari Buzurg areg
Jhansi-Hamirpur districts, Uttar Pradesh. (G-4)

14 ME/NR/UP/2016/032 |Reconnoitory survey for tungsten and REE minerabpain

Dudhi Gneissic Complex, DeorBiarwatola area, Sonbhac

district, Uttar Pradesh. (G-4)

PROJECT: INDUSTRIAL MINERALS

STATE UNIT: UTTAR PRADESH

15 ME/NR/UP/2016/033 |Geneal exploration for andalusite in segment “A” of \Rar
Block, north of Pulwar village, Mahakoshal GroupnShadra
district, U.P. (G-2)

16 ME/NR/UP/2016/034 |Preliminary exploration for andalusite in segmem®” “of

Pulwar Block, north of Pulwar Village, &hakoshal Grouyj
Sonbhadra district, U.P. (G-3)

SUB-MISSION-IIB: NATURAL

ENERGY RESOURCES

PROJECT: GEOTHERMAL RESOURCE

17 GT/NR/NENnR/2016/035 Monitoring of temperature, discharge and chen
parameters of hot water springs and wells to asicethe
origin of hot water and variation in Geochemistry
geothermics with cold water located in Gujarat.

18 GT/NR/NENR/2016/036 Preliminary assessment of geothermal sites in awodnd

Barren Island and other areas in Andaman & Nicddélands.
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PROGRESS OF WORK DURING FOURTH QUARTER, FS 2016-17
MISSION-II

NATURAL RESOURCES ASSESSMENT

MAJOR ACTIVITY AREA F.S. Target|Achievement Achievement
(sq. km.) |during March'17 (in %)
(in Sq Km)
1 |Large Scale Mapping on 1640.00 | 295.00 17.98
1:12,500/10,000/25,000 (Sq km.)
2 |Detailed Mapping on 5.65 0.57 10.08
1:2000/5000/1000 scale (Sg km.)
3 |Drilling (m) 7600.00 | 959.16 12.62
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STATE UNIT: HARYANA
Item Code: ME/NR/HR/2016/020

Title: General exploration for copper mineralization inruoof GangutangBlock-1 of Zone
A), Mahendragarh District (T.S. no. 54A/1), Harya(@-2).

Highlights:

The Detail Mapping (1:2000) has been carried outfoarea of 0.50 sq. km in south of
Gangutana. Almost half of the area is covered byvaim and the remaining area
comprisesquartzite, impure marble, amphibole marble, calmasequartz biotite schist
with quartzitic intercalations, calcareous quaittite schist with sulphides amphibolites,
pegmatites, quartz and calcite veins.

A total 15 number of bore holes are to be drillédvhich 06 are ¥ level bore holes, 08
are 29level bore holes and 01 is & R:vel bore hole.

Sampling for SGBH-1, 3, %, 7,8, 10 12,13, 14, 15 and 16 has been completed and
samples have been submitted to Chemical Labordtarylabad. Sample processing for
SGBH-4 and 11 is under process.

A total of 198 no of channel samples were colledteth 07 channels out of 09 channels
(sample from two channels could not be collectedhas area of influence of these
channels was covered by alluvium) suggested duh@germ review meeting.

Borehole SGBH-6 (FB2'15.27” N & 7602'46.61" E) started on 27.12.16 and reached
up to 187 m (completed) on 17.01.2017. Carriedamue-logging and the summarized
litholog of borehole is as follows:

00.0m to 16.00 m |Highly weathered quartz biotite schist having bewtd of biotit
schist.

16.00 m to 96.00 mCalc QBS with impersistent intercalations of quiéetzand mig
schist with devoid of any copper mineralization. geices very fe
specks of pyrite/pyrrhotitescapolite, thin pegmatite veins
amphiboles are present.

96.00m t0116.00 mCalc QBS with impersistent intercalations of quiéetzand mig
schist with specks and disseminations of chalct@ybornite af
covellite are present. Visual estimation (VBf copper sulphi
mineral approximate 0.5% of copper

116.00 m to 151./Calc QBS with impersistent intercalations of quiéetzand mig
m schist having at places very few specks of coppeeralization. A
paces scapolite, thin pegmatite veins and amplskaie present.
151.00 m to 174./Calc QBS with impersistent intercalations of quiéetzand mig
m schist with specks and disseminations of chalctgydovellite ar
bornite are present along fracture/foliation planainly associat
with secondry quartz/calcite veins. Visual estimation (VE)coppée
sulphide mineral ranges from 0.3 % to up to 1 %apper.

174.00 m to 187./Calc QBS with impersistent intercalations of quiéetzand mig
m schist having at places very rare specks of coppeeralization.

Borehole SGBH-8 (27052'11.228” N & 76002'42.196” Bdarted on 12.02.2017 and
reached up to 119 m (completed) on 21.02.2017.i€dhmout core-logging and the
summarised litholog of borehole is as follows:

0.0m to 16m |Highly weathered quartz biotite schist having beutdof biotite schist.
16mto 64m |- Calc QBS with impersistent intercalations of quiéetand mica sch
with devoid of any copper mineralization. At pacesy few specks
pyrite/pyrrhotite, thin quartz/calcite, pegmatiteins and amphiboles
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present.

64m to 100m |Calc QBS with impersistent intercalations of quisgtzand mica sch
with specks and disseminations of chalcopyriteniberand covellite g
present along fracture / foliation plane mainlycassted wih seconda
quartz/calcite veins. Visual estimation (VE) of pep sulphide mine
ranges from 0.3 % to up to 1 % of copper.

100m to 119m|Calc QBS with impersistent intercalations of quiégtzand mica sch
having at places very few specks of chalcopyrite.

Borehole SGBH-10 (#62'8.735” N & 7602'41.111” E) started on 12.02.2017 and
reached up to 151 m (completed) on 23.02.2017.i€dhrout core-logging and the
summarised litholog of borehole is as follows:

0.0m to 13m |Highly weathered quartz biotite schist having bewutdof biotite schist.

13mto 75m |[Calc QBS with impersistent intercalations of quigéetand mica schist with dey
of any copper mineralization. At paces very fewcggeof pyrite/pyrrhotite, th
guartz/calcite, pegmatite veins and amphibolepegsent.

75m to 83m |Calc QBS with impersistent intercalations of quigetand mica schist with spe
and disseminations of bornite and covellite aresgmé along fracture/foliati
planes. Visual estimation (VE) of copper sulphidmeral ranges from 0.2%
0.7% of copper.

83mto 93m |Calc QBS with impersistent intercalations of quiggtzand mica schist having
places very few occasional specks of copper miizatedn (chalcopyrite, bornit

93m to 146m |Calc QBS with impersisit intercalations of quartzite and mica schishwspeck
and disseminations of chalcopyrite and occasionbfiynite are present alg
fracture/foliation plane mainly associated with @®tary quartz/calcite vei
Visual estimation (VE) of copper suliple mineral ranges from 0.3 % to up td
% of copper.

146m to 151mCalc QBS with impersistent intercalations of quiégtand mica schist having
places very rare specks of copper mineralization.

Borehole SGBH-13 (27°52'03.12" N & 76°02'40.22" E) started on 22.12.16 and
reached up to 260 m (completed) @8.01.2017 Carried out core-logging and the
summarised litholog of borehole is as follows:

0.0m to 10m Highly weathered quartz biotite schist having beutdof biotite schist.

10m to 148m Calc (BS with impersistent intercalations of quartzitel amica schist witl
devoid of any copper mineralization. At paces vdeyw specks g
pyrite/pyrrhotite, scapolite, thin pegmatite vearsl amphiboles are preseg

148mto 168m |Calc QBS with impersisténintercalations of quartzite and mica sc
having at places very few occasional specks of epppineralizatior
(chalcopyrite, bornite). At paces scapolite, quadirite veins, thil
pegmatite veins and amphiboles are present.

168m to 181m |Calc QBS wih impersistent intercalations of quartzite andarschist with
specks and disseminations of chalcopyrite, bowaniie covellite are prese
Visual estimation (VE) of copper sulphide minerahges from 0.2% {
0.6% of copper.

181m to|Calc QBS with impersistent intercalations of quartzite andcanischis

192.50m having at places very few occasional specks of epppineralizatior
(chalcopyrite, bornite).

192.50m t¢ Calc QBS with impersistent intercalations of quidetand mica schist wit
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196m

specksral disseminations of chalcopyrite, bornite and ddeeare presen
Visual estimation (VE) of copper sulphide minerahges from 0.2% f
0.5% of copper.

196m to 206m

Calc QBS with impersistent intercalations of quiégtzand mica schis
having at places few specks of copper mineralinghalcopyrite, bornite).

206m to 253m

Calc QBS with impersistent intercalations of quiéetand mica schist wit
specks and disseminations of chalcopyrite, coeedlitd bornite are prese
along fracture/foliation lane mainly associated with second
quartz/calcite veins. Visual estimation (VE) of pep sulphide miner:
ranges from 0.3 % to up to 1 % of copper.

253m to 260m

Calc QBS with impersistent intercalations of quiéetzand mica schis

having at places very rare specks of copper miizatain.

Borehole SGBH-04 (24-03-2017) and Borehole SGBH(25-03-2017) were also
completed in March, 2017 but due to final submissibthe RCA the logging of the bore

holes is pending.
Chemical Analysis:

Atotal of 1210 no of samples were prepared fronBBQ, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13,
14, 15 and 16 submitted to Chemical Laboratoryidahiad.
Analytical results of 318 no of samples (SGBH-l1argl 14) have been received. The
value of Cu varies from <20 ppm to 9999 ppm (in $=B, 61ppm to 5220ppm (in

SGBH-3) and 77ppm to 7638ppm (in SGBH-14).

Results of chemical analysis of 892 no of sampiekidh have been submitted to
Chemical Laboratory, Faridabad, are awaited).

Item Code: ME/NR/HR/2016/021

Title: General Exploration for Copper (Cu) mineralizationNorth of Golwa, Mahendragarh,
Haryana (G-2).

Highlights:

DM: Detailed Mapping (1:2000 scale) of 0.04 sq km amddorth of Golwa has been completed.

DRILLING: Logging of NGBH-3A, NGBH-5A (each oflst Levels), B&-8 (2" Level) &
NGBH-10 (3¢ Level) has been carried out during this quartethia field. Sampling work of
boreholes NGBH- 2A, 3A, 4A, 5A (1st level), 6, 7,(8nd level) & 10 (¥ level) has been

completed.
Borehole No | Co-ordinates Party Date of | Date of | Meterage
involved | Initiation completion
NGBH-4A 27° 50" 54.23"| In house 21.12.16 116.50
N
76° 02" 03.19”
E
NGBH-8 27° 50’ 56.90"| In-house | 18.01.17 21.02.17 201.55
(2 level) N
76° 02' 06.72”
E
NGBH-10 27° 50’ 51.207| Out- 31.01.17 22.02.17 275.00
(39 Level) | N sourced
76° 02" 05.%”
E
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Water Samples:
- 05 nos. of water samples has been collected alatigtihe Chemist, GSI Faridabad from
wells, tube wells & bore wells from field area whifalls under toposheet no. 54A/1.

EPMA:
- Total 07 nos. of EPMA samples of ore section and #ection have been analysed. The
sulphide minerals identified were chalcopyrite,lcbeite, bornite, covellite, cobaltite. Major
ore minerals are bornite and chalcopyrite. Overgjnoaf the ore minerals has also been
observed. In the silicate phase a quartz biotitesscock has been analysed. The schist unit
is mostly altered to fine grained muscovite andeotbecondary biotite which follows the
prominent foliation plane of Golwa Gangutana forimrat Mineralisation is mostly secondary

in nature.

- EPMA studies of host mineralised unit i.e. calcasequartz biotite schists has been carried
out. The Major silicates are Phologopite, Fe rioiphibole and Dravite-Tourmaline has been
identified. Major ore minerals were Bornite, Cotteli Chalcocite, Chalcocite and
Cobaltatite been identified. EPMA analysis of anolite in the form of boudins are found
to be Gedrite-Cummingtonite schist.

Geophysical & AMD Logging: Boreholes NGBH-8 & 10 has been logged by AtoMioeral
Division (AMD) on 22.02.17 and Geophysical Team,|G8R Lucknow on 9/3/2017.
SPECTRO-RADIOMETRE Survey Spectro-radiometer Survey of North of Golwa taruedte
the alteration zone has been carried out with tBR® team of Lucknow, Ms. Pratibha Singh,
Sr. Geologist & Mr. A B Ekka, Sr. Geologist, CHQ IKata along with Mr. Pawan Kumar, Sr.
Geologist and PIl, GSI Faridabad with an emphasihemenesis of Cu mineralisation.

Field Work Inspection: Field work as well as core samples has been atsgeby Mrs.
Moumita Mitra Sinha, Suptdg. Geologist & projecpswvisor.

Outsourced Core Inspection Outsourced borehole NGBH-10 has been inspectatitafively

& quantitatively by a team headed by Sh. Sudhir®baEx. Engineer, GSI, NR, Lucknow .
DGPS survey Request letter for demarcation of North of GoBlack by DPS has been sent to
Director, Geophysics, GSI, NR Lucknow on 16.03.17.

Ore beneficiation study. Letter for Beneficiation study of one sample@dpper deposit of
Golwa area has been sent to Officer-in-Charge, IBjvher, -Rajasthan on 16.03.17.

XRD Study: 07 nos. of samples (-200 mesh) of NGBH-07 has lseamit to XRD Division for
characterization of biotite on 27.03.17.

Photomicrograph study. Petrographic studies reveals that secondarytésosire important from
the mineralisation point of view, these are bagjcaltered and aligned along N 2 parallel to
the major foliation plane. Domains which are richBt + Qtz are separated from impure
limestone rich calcitic lenses .

Chemical Analysis:

- Total of 506 nos. of core samples (97 nos. on 150277 nos. on 23.02.17, 40 nos. on
02.03.17, 120 nos.on14.03.17 & 96 nos. on 23.0& T nos.on27.03.17) has been sent to
GSI Faridabad for chemical analysis of base meAgj&: Au.

- Total results of 139 nos. of samples has beenweddérom Chemical Division Faridabad

Max. value of gold (Au) <50ppb of
NGBH-1 has been received from Chemical Divisiond&yad on 11.01.17.

Results of core samples NGBH-5/1 to 67:
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Maximum value of Cu: 820@pm (CS/NGBH-5/48) @ 199.05 m depth along the
borehole.

Maximum value of Pb: 196 ppf&S/NGBH-5/65)@ 208.05m depth

Maximum value of Zn: 272ppfCS/NGBH-5/66) @ 209m depth.

Results of core samples NGBH-3A/1 to 58:
Maximum value of Cu: 700@pm (CS/NGBH-3A/11) @ 90.0 m depth along the
borehole.
Maximum value of Pb: 52 ppCS/NGBH-5/56) @ 112.5m depth
Maximum value of Zn: 225ppfCS/NGBH-5/58) @ 113.50m depth.

Results of core samples NGBH-5A/1 to 14:
Maximum value of Cu: 825ppm (CS/NGBH-5A/10) @ 84.50m depth along the
borehole.
Maximum value of Pb: 100 pp(CS/NGBH-5/10)@ 84.50m depth
Maximum value of Zn: 134ppfCS/NGBH-5/14) @ 86.30m depth.

Item Code: ME/NR/HR/2016/022

Title: Preliminary Exploration for Copper Mineralisation Northwest of Islampur village,
Mahendragarh District, Haryana. (Stage: G3)

Highlights:

The Detail Mapping (1:2000) has been carried outaio area of 1.00 sq. km in and
around NNW of Islampur village falls under Toposhee 54A/1.

A drilling of total 770.75 meters has been compaipto 31.03.2017.

164 nos of core samples were collected of which i@l have processed and submitted
for chemical analysis at chemical division Faridhba

21 nos. of samples were submitted for Petrograptidies. The details of the samples
show rock type Calc quartz biotite schist, Amphéoiarble and pegmatite.

A total of 04 nos of channel samples have beerciadl.

STATE UNIT: PUNJAB & HIMACHAL PRADESH
Item Code: ME/NR/PHP/2016/024

Title: Reconnaitory Survey for Potash, Phosphate and iassdcminerals in Muktsar and
Fazilka districts, Punjab.

Highlights:

Field work was carried out in parts of Toposheet 8&J/3, 4, 8 and 12 in Fazilka and Muktsar

districts, Punjab. Total 430 sq. km area has besered by reconnaissance survey, 130 sq.km

has been covered by LSM on 1: 12,500 scale andu2éncpitting and trenching was done in

LSM blocks.

Soil samples (33 nos.) and PTS (16 nos.) have kedmitted for analysis at Chemical

Laboratory, GSI Lucknow on 2dmarch 2017

Three blocks were delineated i.e. Abohar, Malow 8fuktsar block in Fazilka and Muktsar

district for LSM on the basis of occurrence of geter.

ASTER data (DEM) was interpreted for determiningps! of the study area and for mapping of

salt encrusted zones.

Geologically the study area is covered by Oldeav@lim sediments represented by the Ludhiana

Formation of Middle to Late Pleistocene age, overtyy Aeolian deposits. The older alluvium consists
clay, silt and sand and is dark coloured, compact accasionally has nodules of impure calcium
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carbonate (kankar). Aeolian deposits are repreddmyesand dunes of varying height (i.e. 3- 6m) and
occur in isolated patches. These sediments compfismedium to coarse grained greyish brown
micaceous sand and calcareous in nature. Saltpatte as a thin white encrustation up to 1 cm timck
the Older Alluvium and is mostly concentrated ahear the surface only.

Bikaner canal, Sirhind canal and Abohar canal ihistary are the major man made water bodies
flowing through the study the area in south-westésterly direction. The natural slope of the arages
from 84 -9 i.e. towards north-east to easterly direction mgkihe area water logged and highly
conductive (high K and Na@- dissolved ions in water table.) which result re tformation of salt
efflorescence in the soil.

Three LSM blocks have been delineated i.e. Muktkark: with 500m x 700 m saltpetre encrustation
near Thedi village, Malout block with 100m x 200sadtpetre encrustation near Katiyanwali and Abohar
block with 300 m x 200 m saltpetre encrustationrn&amgarh village. Total 26 cu.m pitting and
trenching has been carried out. 8 nos. of pit8xdk1 m and 1 no. pit of 2x1x1 m dimension has been
done in the LSM blocks. The section exposed alaegches consists of clay, silt and sand. White
encrustations were recorded up to 60 cm from thiase. In Parehan village trench, Muktsar blockaip
30 cm white encrustations are observed and at dg@0-40 cm band of black saltpetre is observed in
the clay layer. The Abohar, Malout, Muktsar andeuinding areas are depression areas and wateligable
shallow and varies between 2 ft to 10 ft.

Saltpetre mining and beneficiation is done locéfymanually scrapping the top 1 cm layer of the
soil cover with saltpetre encrustations. Saltpistteen concentrated in drying pans.

Item Code: ME/NR/PHP/2016/069 (Addtional Item)

Title: Reconnoitory survey for low silica dolomite in Palinand Tattapani formations of the
Shali Group, Bilaspur district, Himachal Pradesh4G

Highlights:

Geology of the area: Field work was carried out in Tattapani, MakrarRali and Bandla
formations of Shali Group of Meso Proterozoic aghirfg in part of Toposheet no. 53A/15,
Bilaspur District, Himachal Pradesh. The main otiecwas to delineate the bands of low silica
dolomite in Parnali and Tattapani formations.

Large scale mapping on 1:12,500 scale has been idobanoh-Sinhra, Bandla-Kog-
Parnali and Brahmpukhar area. The Parnali Formatmefly consists of pink-grey colour, fine
grained, compact stromatolitic dolomite. At platies dolomite is cherty (2 mm to 2.5 cm thick).
In Brahmpukhar- Parnali area dolomite is of pinkoco while in Kog- Bandla- Sinhra area it is
light to dark grey stromatolitic dolomite. Stromigtes are well preserved throughout the study
area. These are cumulative, linked and steeplyeostromatolites.

Makri Formation comprises of cherty dolomite, dmarenite and purple colour
shale/slate. It is well exposed on Brahmpukhar-&grBrahmpukhar-Nauni road sections and
near Sihra village. At Brahmpukhar-Parnali roadtisae¢ dolomite is cherty, grey-white quartz-
arenite and purple colour highly fragile shaleksldtiear Sihra village, alternate thick bands (5-
15 cm) of shale with thin dolomite bands (2-5 crayébeen observed.

Bandla Formation comprises purple, grey shale, lpuspndstone, white quartz-arenite
and bluish grey stromatolitic dolomite. It is welkposed in thin patches near Govt. Senior
Secondary at Bandla village and near Kharkhotiag#l. Domal shaped and stratified
stromatolites are observed near post office of Banitlage.

Tattapani Formation is well exposed at road sestinrGhagas-Sandauli, Ghagas-Kuddi,
Ghagas-Beri, Dhoba-Chamlog area. It comprises@®yf ty bluish grey colour, fine grained, hard
and compact stromatolitic cherty dolomite. Domabkmd colonial stromatolites are well
preserved near Barog village.
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Detailed mapping on 1:4,000 scale was done in Rarea using Total Station. The area
was selected on the basis of dolomite band mappedgllarge scale mapping. A block of 0.75
sg. km was mapped on 1:4000 scale.

The area for detailed mapping comprises of pinkowol fine to medium grained
stromatolitic dolomite with thin patches of greylaar, fine grained dolomite of Parnali
Formation. Makri Formation having conformable cantaith Parnali Formation is observed in
W and E direction in the block for detailed mappitigcomprises of purple shale, siltstone/slate
and cherty dolomite and quartz-arenite. Systensaimpling has been done with sample interval
of 1 and 2m.

The strike of dolomite is NNW-SSE
to NNE-SSW to with varying dips in NE and NW diriect. Inversion of dips has been recorded
in stromatolitic dolomite near Chanalag village mAcro-fault having throw of 6 cm has also
been observed in dolomite near Chanalag villageblék of detailed mapping, the general
strike of the area is NW with dips on both sidesNE and SW.

Systematic channels have been cut on 800 m grtdrpan almost 14 km, 11 km and 6
km long bands of Parnali Formation and Tattapammé&iions respectively. The Tattapani
Formation and Parnali Formation of Shali Group #re potential for low silica dolomite.
Channel samples have been collected on grid paditednspacing between grid lines is 800 m
and length of channel samples is 2 m. The rockthefTattapani and Parnali formations are
suitable for utilisation as flux in steel industemyd glass industry.

This G-4 stage exploration will augment the mineeabburces of the area.

STATE UNIT: JAMMU & KASHMIR
Item Code: ME/NR/JK/2016/025

Title: Reconnoitory survey for Limestone of Zanskar basiKhangral-Lamayuru area, Leh and
Kargil districts, Ladakh Region, J&K. (On Expeditibasis)

Objective: Assessment of limestone deposits from Triassicieece of Zanskar basin for its
suitability for industrial use.

Highlights:

During the period under review, the adfis were engaged in the preparation of material
for Pre term review, Term review, RAC and OAC mmegsi and preparation of project dossier. In
the Pre term review and OAC meeting, the projeatharge along with the associated officer
presented the work carried out under Ladakh Limmestexpedition, 2016. The National Mineral
Inventory data sheet for dimensional stones of khdaranite for all the three different blocks
of FS: 2015-16 was prepared in IBM format and waallffy submitted to the R.M.H, M-I, NR,
Lucknow after attending to all the suggested modifons. The officers were also engaged in
the finalization of geological maps of mineral istigation reports pertaining to the FS: 2014-15
and 2015-16 of SU: J&K in ARC GIS plateform and dame were submitted to RMH, M-II,
NR, Lucknow by speed post as per his instructiBesides, the officers carried out petrographic
study of thin sections and also initiated writing draft report for the Ladakh Limestone
expedition, 2016 for its timely submission and wlation along with the consultation of
technical literature, geological maps and GSI reppertaining to the current field season.

Item Code: ME/NR/JK/2016/026

Title: Reconnoitory survey for quartzite in parautochthea@one in Latti, Basantgarh and
Barrota area, Udhampur and Kathua districts, J&K.
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Objective: Assessment of quartzite of Gamir Formation fortiisation in refractory, ceramic
and ferro-silicon industries.

Highlights:

All the targets under item have been successfelyesxed and the camp closed orf'29
March,2017.

During the period, SE extension of the LSM area weasred from the Basantgarh to the
Sang area covering an area of 24 sg. km on 1:1x88@ with 64 nos of BRS samples
of quartzite and 11 nos of rock samples for theogeaphic studies.

Quartzite of the Gamir Formation has been delinkalgring the course of LSM .The
Thickness of the quartzite band varies 50 m to 60 he other rock types exposed in
the are South to North Sauni Wolcanic, Gamir Foromaf Baila Formation , Ramban
Formation and Sincha Formation.

Item Code: ME/NR/JK/2016/027

Title: Reconnoitory survey for REE and polymetallic mitieegion in Kaplas Granite and its
surrounding metasedimentaries rocks in Loang, Skatieas of Bani, Kathua district, J&K.

Objective: Search for REE and polymetallic mineralization impkas Granite and its
surrounding rocks.

Highlights:

During the period from January to March, 2017 tffeers mainly remained engaged in
detail mapping work & covered 0.23 sq. km of aré&€bunchulli-Maroli metasediment
and its associated mesocratic-leucocratic porghygitanite of Kaplas near Chunchulli
village and also covered an area of 13 sg. km durarge scale mapping in and around
Phoja, Khadar, Barmota, Khandota, Hansa morh aedliShilages of the study area.

The Intrusive relationship of Kaplas granite in@ihala and Bhaderwah Formations has
been noticed near Maroli-Chunchulli and Sarthahaespectively and different types of
granites has been marked in detail mapping.

The detailed mapping work carried out in grid patehe traverse lines are set at 60 mtr
interval whereas the base line interval was 100 Tatal 49 nos. of BRS samples has
been collected at intersection point. The Base iknget at N6%V and the traverses are
set at 90to the baseline at N5 direction.

All the targets of the item have been successhdhjieved and the analytical results of 13
nos. of BRS samples have been received.

STATE UNIT: UTTAR PRADESH

Item Code: ME/NR/UP/2016/031

Title: Reconnoitory survey for REE mineralization in Bukkti@nd Granitoid Complex,
Bahadurpur Kalan-Sijari Buzurg area, Jhansi-Hanmidpstricts, Uttar Pradesh.

Objective: To assess potentiality of REE mineralisation indahea.
Highlights:

Large scale mapping (1:12,500) and systematic kagnwas carried out in and around

Imlauta, Barura, Bahadurpur Kalan, Gura and Lateighat areas of toposheet No. 54
o/7.

The lithologies of the mapped area form a part ohdlkhandGranitoid Complex. In

Lahchuraghat area, coarse grained pink granité, pamphyritic granite and grey granite
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was observed. The feldspar phenocrysts are randorndgted and are large sized (5-6
cm). Thin pegmatite veins (3-7 cm wide) traverse ghanitoid and are WNW-ESE to E-
W oriented, predominantly occupying the shear zoAeplaces fine magnetite grains are
also present in the pegmatite veins. Two promirsfigar zones are trending E-W and
NNE-SSW, the latter with occasional epidote veimslmlota area, leucogranite, and
metabasic is intruded by pegmatite and thin queetas. A 100 m long and 40 m wide

shear zone was identified, the shear zone exhibtemse mylonitisation, sigmoidal

quartz veins and porphyroclasts. Alteration is ewmidin the form of kaolinisation and

chloritisation.

Giant quartz reefs trending NE-SW forming lineages are intruded in the granitoid, at
Sizari Buzurg, Kashipur, Chammara, Tundar, Mahotikamd Bahadurpur Kalan area.
The reefs are milky white to ferruginous in natwiéh late stage injection of numerous
quartz veins in a criss -cross pattern. The contattt granite is generally sheared.
Dolerite dykes of younger generation traversesstidy area along E-W, WNW-ESE,

NW-SE trend. Presence of sulphides, dominantlyt@ys noted within mafic dykes and

quartz veins at places.

The available analytical results have indicated RElHes >500ppm in 15 samples, with
range from 501 ppm to 731 ppm, in granite fromhblakanth area. Soil samples have
yielded 569 ppm and 854 ppm REE.

Radiometric survey carried out in the area, uscigtéiometer, indicated 10-13 mR/hr in
Lahchuraghat area, at the intersection of the sheaes having pegmatite and aplite
veins. The average value was 4mR/hr in granitgimatite.

Item Code: ME/NR/UP/2016/032

Title: Reconnoitory survey for tungsten and REE minerdisain Dudhi Gneissic Complex,
Deorhi-Barwatola area, Sonbhadra district, Uttadesh. (Stage-G 4)

Objective: To assess potentiality of tungsten and REE miisatadn in the area.
Highlights:

During the above mentioned period, Large scale mgpfi:12,500) was carried out in
and around Kirwil, Kachan, Siswa, Chaga, Barwatdorhi, Arangpani, Nadhra,
Sahgora and Duba area and trenching/pitting of 12cin Sahgora and Kirwil area. The
major lithologies exposed in the mapped area areldSpar granite gneiss, biotite
granite, garnet bearing K-feldspar granite, ampliibb@tc. Younger intrusives occur in
the form of quartz vein and tourmaline, magnetiéaring pegmatite vein. K-feldspar
granite gneiss is exposed mainly in Deorhi, Kachad Nadhra area. Biotite granite is
exposed mainly in Kirwil, Atangpani, Barwatola addchan area. In Kirwil area, crude
foliation is developed in biotite granite. Trend @liation is almost E-W with moderate
dips.

At Karahia, a zone of very high concentration ofnga porphyroblast is exposed within
garnetiferous granite. In Laira nadi, quartzo-fpathic vein of about 3m trending
N65°W is intruded into K-feldspar granite gneigsDeorhi and Kirwil area, tourmaline-
magnetite bearing pegmatite vein trending E-W iigted into K-feldspar granite gneiss.
Thirty nine samples have yielded REE valuesirapfrom 675ppm to 1710.55 ppm.
Highest value is obtained from pegmatite vein wtiels intruded into K-feldspar granite
gneiss from Karahia area.
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Item Code: ME/NR/UP/2016/033

Title: General exploration for andalusite in segment ‘A'Rulwar Block, north of Pulwar
village, Mahakoshal Group, Sonbhadra District, 3?2 Stage)

Objective: To prove reserve of andalusite mineralization mdhea.
Highlights:
- Detailed mapping on 1:2000 scale was carried aud.f80 sq km in this quarter (Total 1.0 sg km).

- The major lithounits in the study area are andsdubearing phyllite, granite, quartz veins, Qtz-
tourmaline veins and hornfels. The granite, queeins and hornfels mostly occur as un-mappable unit

- Andalusite occurs as porphyoblast within phyllitel @rystals have length from few mm to 15 cm.

- Andalusite mineralisation is found from the surfatelf; however, its concentration varies from
place to place in the area. No specific patterréasrobserved.

- Atotal 430.70 m of drilling has been completedhia quarter (Total drilling of 1039.10 m in 23 nos.
of boreholes out of 25 proposed in the project)e ®arehole PBSA-03 has been dropped. Proposal
for extension of drilling meterage and the projess been sent for approval. Proposal for drillimgy t
remaining one borehole has been submitted for appro

- The boreholes have cut across mainly the andalpbiglite and andalusite mineralisation is found
throughout the borehole with varying concentratioddo specific pattern is observed. The
concentration of andalusite in the rock is aroud®XVE).

- Specks of sulphides (mainly pyrite, arsenopyrite) rroticed along the foliation plane of phyllite at
deeper level in the core.

- A total of 49 nos. of core samples, 06 nos. of RA8 14 nos. of BRS has been submitted for
analysis.

Item Code: ME/NR/UP/2016/034

Title: Preliminary exploration for andalusite in segmet 6f Pulwar Block, north of Pulwar
village, Sonbhadra district, U.P. (G-3 Stage)

Objective: To assess the reserve of andalusite mineralizatitre area.
Highlights:

- Detailed mapping on 1:2000 scale was carried aud.88 sq km area.

- The major lithounits in the study area are andedusearing phyllite, granite, quartz veins, horafel
and Quartz-tourmaline veins. The granite, quariasyéhornfels and Quartz-tourmaline veins occur
as un-mappable unit.

- Andalusite occurs as porphyoblast within phyllitelahe crystals have length up to 12 cm.

- Andalusite mineralisation is found from the surfaself; however, its concentration varies from
place to place in the area. No specific patterrézerobserved. Concentration of andalusite in this
block is comparatively less then the G-2 block. @kerage concentration of andalusite on surface
in the block is around 10-12% (VE)

- A total 16 cu. m. of trenching have been complate®6 nos. of trenches. 07 nos. (including
duplicate) PTS and 06 nos.(including duplicateBBIS have been processed.

- Total 500.0 m of drilling in 09 nos. of boreholeashbeen completed. The concentration of
andalusite in the rock is around 8-9% (VE).

Item Code: GT/NR/NEnR/2016/035

Title: Monitoring of temperature, discharge and chemi@aabmeters of hot water springs and
wells to ascertain the origin of hot water and a@on in geochemistry and geothermics with
cold water located in Gujarat.

Highlights:
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The monitoring of surface temperature of hot watsd discharge of geothermal springs
has been completed in Gujarat.

The litho-units exposed in the thermal water a#fdcreas are belonging to Deccan Traps
of Cretaceous to Paleocene, Godhra Granite of Mésqmzoic and Quaternary deposits
of Holocene age.

Chemical data interpretation of thermal water af#fdcarea with the comparison of
previous years data has been done and it was @ok#rat the thermal water of Gujarat
falls in low enthalpy geothermal field and no majeariation was recorded in
geochemistry of hot water.

Chloride is the dominant anion in all the cases mogt of the thermal waters of Gujarat
belong to Na-Cl type which indicates high salinpyssibly due to interaction of sea
water.

Thermal water of Gujarat is immature peripheralexvatf meteoric origin while the cold
water is also mainly meteoric water.

The chemical parameters show that most of the thlemater contains high salt/TDS
which could be harmful for agriculture/crops.

Isotope study suggests the hot water of Gujaratimarily of meteoric origin and also
reflect some water—rock interaction.

It is found that the thermal water of Tuwa, Laswadbholera and Bhadiyad are
unsuitable for drinking and irrigation purposes.

Two most prominent sites of geothermal interestBhelera and Tuwa due to relative
high flow rate at along with temperature. Keepindhe view of temperature and flow of
Dholera area recently Geothermal Source Heat PUB$HP) has been installed at

Swami Narain Temple, Dholera by PDPU, GandhinaGagjarat in collaboration with
Centre for Excellence in Geothermal Energy (CE@&&@ndhinagar, Gujarat.
Details of Individual Bore well/Thermal Spring as follows:

S. | Date Sample | Type of | Location Name Latitude Longitude Altitude | Temp.

No. Code Sample (m)

1 09.06.2016| VA-01 | Bore well Varana, Sami, Melssan 23°43'36.0"N 71°43'29.2" 45 38°C

2 09.06.2016| VA-02 | Bore well Varana, Sami, Melfegsan 23°43'32.2"N 71°43'26.7"E 45 Cold

3 09.06.2016/ MK-01| Bore well Maktupur, Unjha23°49'49.9"N 72°22'03.8" 128 42°C

Mahesana
4 09.06.2016| MK-02| Bore well Maktupur, Unjha23°49'42.5"N 72°22'11.3'"6 124 41°0
Mahesana

5 12.06.2016| UN-01| Handpump Unai, Gosmai Temple 520%.6"N 73°22'42.8"H 89 30°C

6 13.06.2016| DH-01| Hot Spring Dholera 22°14'56.3"N72°11'33.0"E| 20 45°C

7 13.06.2016] DH-02| Bore well Dholera 22°14'3B8l6"| 72°11'35.0"E| 19 45°C

8 13.06.2016] DH-03| Bore well Dholera 22°14'1M.3"| 72°12'32.5"E| 12 47°C

9 14.06.2016| GH-01| Well Gogha, Bhavnagar 21°41'01.4| 72°15'657.2"E| 17 28°C

10 | 15.06.2016| BD-01| Bore well Bhadiyad, Dholera 2°156'40.4"N 72°10'09.0"H 25 42°C

11 | 16.06.2016| NA NA ChhabasarAhmedabad | 22°47'52.9"N 72°15'48.71E 26 NA

12 | 17.06.2016] ND-01| Narmada Ladvel (Over Narmada 22°55'06.0"N 73°07'23.0"6 74 Cold
Canal Bridge)

13 | 17.06.2016| LS-01 Natural Lasundra, Ahmedabad 22°54'50.6"N 73°08'43.4"E 85 | 47°C
Spring

14 | 17.06.2016| LST-01 Natural Lasundra, Ahmedabad 22°54'50.6"N 73°08'43.4"E 85 | 47°C
Spring

15 | 17.06.2016| LS-02 Natural Lasundra, Ahmedabad 22°54'49.3"N 73°08'43.6"E 85 | 35°C
Spring
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16 | 18.06.2016| TA-01 N{:\tural Tuwa, Ahmedabad 22°47'57.0"N 73°27'40.6'E 91 537C
17 | 18.06.2016| TA-02 SFl:lr;;Sral Tuwa, Ahmedabad 22°47'57.0"N 73°27'40.6'E 91 487C
18 | 18.06.2016| TA-03 SFl:lr;;Sral Tuwa, Ahmedabad 22°47'57.0"N 73°27'40.6'E 91 557C
19 | 18.06.2016| TA-04 SFl:lr;;Sral Tuwa, Ahmedabad 22°47'57.0"N 73°27'40.6'E 91 357C
20 | 18.06.2016| TA-05 SFl:lr;gral Tuwa, Ahmedabad 22°47'57.0"N|  73°27'40.6'E 91 427C
21 | 18.06.2016| TAT-01 SFl:lr;;Sral Tuwa, Ahmedabad 22°47'57.0"N 73°27'40.6'E 91 557C
22 | 19.06.2016| BA-01 Spér:)r:g well Bavla, Ahmedabad °5P2.6"N | 72°21'57.6"H 27 35°C
23 | 21.06.2016| LP-01 Bore well Lalpur, Jamnagar °12D1.2"N 69°57'51.1" 79 48°C
24 | 21.06.2016| LPT-01 Bore well Lalpur, Jamnagar 2°12'01.2"N 69°57'51.1" 79 48°C
25 | 21.06.2016, LP-02 Bore well Lalpur, Jamnagar °12247.9"N 69°57'26.2" 77 30°C
26 | 23.06.2016| TS-01 N_atural Tulsishyam 21°03'00.7"N 71°01'31.9"E 200 54°C
27 | 23.06.2016| TST-01 Ser?gt?Jral Tulsishyam 21°03'00.7"N 71°01'31.9"E 200 54°C
28 | 23.06.2016| VK-01 SE:')?S well Vankiya, Village 1°43'42.5"N 71°15'08.8"B 241 45°C
29 | 23.06.2016] GK-01| Bore well Jikiyadi, Village 21°15'18.4"N 71°16'41.4" 214 40°d
30 | 23.06.2016] GK-02| Bore well Jikiyadi, Village 21°15'26.7"N 71°16'13.1"8 217 41°C
31 | 24.06.2016| LG-01| Bore well Laguna Village £2231.9"N 72°17'41.9"' 21 33°C

Item Code: GT/NR/NEnR/2016/036

Title: Preliminary assessment of geothermal sites in amghd Barren Island and other areas in
Andaman & Nicobar Islands.

Highlights:

On the basis of SRTM data, LISS-IIl data and Goaglgh, lineament map of the mud volcano
affected areas of North and Middle Andaman wasaregh
The study has been carried out of mud-volcanictétéareas in Hatilevel-Diglipur area of North

Andaman and Baratang area of Middle Andaman. A aftB5 mud-volcanoes were studied with

the collection of samples of mud-water, cold-watea-water, gas, mud and rocks for the
laboratories and analytical studies.
Water samples from mud-volcanoes and cold watempksmwere collected to ascertain the

chemical variations. Besides, that water samplas aiso collected fofO & D isotopic study.

The solid material that ejecting from mud volcanakmg with fluids is known as “mud breccia”
which is made up of rock fragments embedded in matrix. The clasts ejecting are of

sandstone, shale, gritty sandstone and limestone.

Oily sheen of blackish type also observed at ewggt with the fluids as thin layers on the
surface of muddy material. Gases are also emanfting these mud-volcanoes in the form of
bubbles. The emanating gas catches fire and sindglese gases indicates that the major portion
of composition of gases may be methane. Gas sarfiptasall mud-volcanoes are collected for
the chemical analysis.
The chemical data interpretation of water and mad wnder progress to know the variations in
chemical parameters.
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EXTENDED ITEMS OF SU: HARYANA FROM F.S. 2015-16
Item Code: ME/NR/HR/2015/012

Title: Exploration for multi-metal deposit in north of Taan hill (T.S. No. 44P/13), Bhiwani
district, Haryana. (G-2)

Objective: To explore the extension and establish the resefvéin, tungsten and copper
mineralisation in strike as well as in depth.

Highlights:

Detail Mapping (1:2000) has been completed for sea af 0.50 sq. km in north of
Tosham hill. The total area is covered by aeolamds

Borehole NTBH-1 (28° 53’ 13.8” N and 75° 55 1.1” E) driling cormenced on
10/06/2015 by GSI drill unit no-496 and was clossda depth of 538.80 m. The
summarised litholog is as follows -
0.00-134.00 m  Quaternary sediments
134.00-159.00 m Well foliated, fractured and ferruginised quartzzenschist.
159.00m-223.10 Poor to well foliated quartz-mica schist which ighly hematitised and
m sericitised (at places) along fracture planes. Quains and pegmatitic
veins of 1-2 cm thickness were also observed. @wrid pyrrhotites are
present from 195.40m to 213.00m. Core Angle vdnes 36° to 42°.
Visual Estimation (VE) of sulphides is less than.1%
223.10-285.65 m Well foliated quartz-mica schist which is highlyaétured and sheared
(at places). Quartz veins of 5mm size were als@mesl. Pyrite and
pyrrhotite are present as disseminations and spedks VE of
sulphides are less than 1%. Sericitisation andgferzation to a lesser
extent are observed along fracture planes. CoréeAragies from 35° to
42°.
285.65-446.25 m Pyrite/pyrrhotite disseminations were observed @lfsatcure planes in
QMS. The rock is fractured and sheared at placesicisation is
observed mostly along fracture plane. Visual Edifiomaof sulphides
ranges from 1 to 2%. Core Angle varies from 364206.
446.25-525.00 m Quartz-mica schist (QMS) having pyrite/pyrrhotitéorey fratcure
planes. The sulphides occur as disseminations amagers. Thin
granite and quartz veins occur at places. Visutihtasion of sulphides
ranges from 1 to 3%.
525.00-538.80 m Pegmatoidal granite with minor specks of chalcdpyai places.

Drilling of borehole NTBH-2 (28° 53' 07" N and 75° 55' 1.9"E) was started on
19/11/2015 by an Outside company. After drilling 428.00m, the borehole was
abandoned due to technical difficulties and ageidrilled at another point located 3m in
north of previous borehole along the strike di@tti The borehole was closed at a depth
of 516.00m depth. The summarised litholog is aee: -
0.00-116.00 m Quaternary sediments
116.00-428.00 Poor to highly foliated quartz-mica schist havingriye and pyrrhotite
m along foliation and fracture planes. The sulpbidalso occur as
disseminations. Andalusite bearing quartz-micasddhipresent at places.
Small shear zones are present at places. Hemiitisand sericitisation
is observed mostly along fracture plane. Visuairiation of sulphides
ranges up to 3%. Specks of chalcopyrite are foumm £24.00-238.00m.
428.00-490.00 Pyrite/pyrrhotite disseminations were observed @lématcure planes in
m QMS. Quartz veins are present at places. Siliciboaand sericitisation
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is observed mostly along fracture plane. Presehgeaphite is observed
at places. Visual Estimation of sulphides rangesff. to 2%.
490.00-498.00 Quart mica schist with granite porphyry from 493m496m with pyrite

m and pyrhotite along fracture/foliation plane. Goodncentration of
Chalcopyrite observed at depth of 490.50m and 4B&0VE of sulphide
is 2-3%.

498.00-516.00 Fractured QMS with pyrite and pyrrhotite along frae plane.

m Silcicfication and presence of graphite is obserakxhg fracture plane.

Specks of chalcopyrite observed at places. VE lphsde is 1-3%.
Borehole NTBH-3 (28° 53’ 1.6"N and 75° 54’ 57.6"E) has been stadrt#illing on
24/04/2016 and closed at a depth of 500.00 m o0d7316. The summarised litholog for
this month is as follows:-
0.00-165.00 m Quaternary sediments
165.00-419.00 m Quartz mica schist with pyrite and pyrrhotite alofmgcture and foliation
planes. Hematitisation and secricitisation obsereéwhg fracture planes.
Specks of chalcopyrite were found at places. VEuffphides is 1-3%.
419.00-500.00 m Granite.
BoreholeNTBH-4 (28° 53' 20.4"E; 75° 55' 0.3"N) was started or02916 and closed at
a depth of 500.20m on 08.06.16. The summarizedltithis as follows:-
0.00-180.00 m Quaternary sediments
180.00-227.00 m Andalusite bearing quartz mica schist. Hematittsatand sericitisation ob
along the fracture planes.
227.00-399.00 m Quartzmica schist. Hematitisation is observed along tlaetéire plane. Pyrii
pyrrhotite observed along the fracture/foliation plane. Greptand andalusi
observed at places. VE of sulphides is 1-2%.
399.00-428.00 m Quartzmica schist with pyrite and pyrrhotite observednglahe fracture/fol
plane. Graphite and andalusite are observed eeRI&E of sulphides is 1-2%
428.00-458.00 m Pegmatoidal Granite.
458.00-477.00 m Quartzmica schist with granite veins at places. Pyritd pyrrhotite observed
the fracture/foliation plane. Chalcopyrite is ohv&gt along the veingsf granite. \
sulphides is 2-3%.
477.00-500.20m Pegmatoidal Granite.
Borehole No.NTBH-5 (28° 53' 26.4"E; 75° 54' 59.3"N) was started ndlidg on
26.06.16 and closed at a depth of 500.00 m on @0QX. The summarised litholog of
NTBH-5 is as follows:-
0.00-228.00 m Quaternary sediments
228.00-272.00 Highly ferruginised micaceous quartzite
272.00-285.50 Interbands of quartzite and quartz-mica schist
285.50-306.00 Quartz-mica schist. (V.E of sulphides 1-2%)
306.00-309.00 Rhyolite
309.00-322.50 Granite
322.50-363.50 Quartzmica schist with pyrite, pyrrhotite and chalcopgribbserved along
fracture/foliation plane. (V.E of sulphides 1-4%)
363.50-367.30 Granite
367.30-370.70 Quartz-mica schist having pyrite and pyrrhotiteev@ed alonghe fracture/foliat
plane. Chalcopyrite is observed along the veirngrafite. (V.E of sulphides 2%
370.70-500.00 Granite

A total of 57 nos. samples were collected from sood different boreholes for
petrographic study. Presence of sulphideerais like pyrite, pyrrhotite and
chalcopyrite were observed under microscope.
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EPMA studies of borehole NTBH-3, NTBH-4 and NTBHe®nfirms presence of
cassiterite (Sng) chalcopyrite (CuFef, safflorite ((Co,Fe)As, a rare cobalt iron
arsenide mineral and Ferberite (Fe¥WO

Chemical analysis :

Analytical results of 491 nos. of core sampledN®BH-1 indicate the value of different
elements as Tin (Sn) -1ppm-0.21%, tungsten (W)pprh-1.9% and copper (Cu) — 10
ppm-2 %, Cobalt-10 ppm-0.34%.

Analytical results of total 554 nos. of core samspté NTBH-2 indicate the value of

different elements as Tin (Sn) -9 ppm-0.17%, tuaggWV) - 1 ppm-0.21% and copper
(Cu) — 12 ppm -2.65%.

Analytical results of 280 nos. of core sampledN®BH-3 indicate the value of different
elements as Tin (Sn) -<20 ppm -1.37 %, tungsten-(¥20 ppm-0.21% and copper (Cu)
— <20 ppm-1.37 %.

Analytical results of 327 nos. of core sampleN®BH-4 indicate the value of different

elements as Tin (Sn) -<20 ppm -0.05%, tungsten-{¥20 ppm-0.31% and copper (Cu)
— 6.1 ppm-1.85 %.
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MISSION-III
(GEOINFORMATICS)
Mission-Ill covers the activities of ‘Geoinformasiavhich include:

Mission-llIA-Data Repository Management, Advance Sptial Data System, IT
Infrastructure & connectivity

Mission-1lIB-Publication and Library

Mission-11IC-Map, Geoinformatics & Data Integration

Development of Management Information Systems d¢ogethe entire administrative
processes and scientific data management lies uDdine Core Business Integrated System
(OCBIS). Major component in Mission-Ill, NR compess Collation of GIS data layers and
related exploration data generated through didibraof Unpublished Progress Reports of
Mineral Exploration, Updation of All India Unifiedegend for 1:50 K GMS, creation of spatial
data base, Compilation of District Resource Mapgdration of available data to identify the
mineralization pattern and maintenance of IT Irtfiature.

The main objective of the Mission is to build anegprise level spatial database through
collation of geological data sets generated thragygttematic geological mapping on scale 1:50
K carried out by GSI since its inception. The lagoof 1:50 K series maps are ready in a
standardized format. These layouts are availabilledrGS| Portal as Map Service.

Participation of Mission-1ll, NR has been ensured formulating a total of 22 (09
standards and 13 service) items during F.S. 201®WL7 of 9 standard items, one item related to
Integration of available data, one item pertaingriation of spatial database (Linkage with all
State Units), one item related to compilation oé&alized Thematic Maps of Siwalik belts and
four items related to Publication will be carriedt.oln addition, an integrated database item
pertaining to OCBIS and one linkage item (Linkagghvall regions and CHQ) pertaining to
Updation of All India Unified Legend will be contied.

Out of 13 service items, five items pertain to nb@ance of IT Infrastructure at RHQ
and SUs of NR, one item on collation of data geteerdahrough digitization of unpublished
progress report of Mineral Exploration at RHQ wiihkage to all SUs of NR, two items on
compilation of DRMs (District Resource Map) andetiiitems related to Map Division will be
carried out. Besides, one item pertaining to Pakibo division will also be taken up in the
Region and one item will be taken up by the MisdibnNorthern Region. Besides, Publication
Division is also engaged in dissemination of infation through publication of Records, Special
Publications, News, Miscellaneous Publications etc.
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LIST OF ITEMS UNDER MISSION-III, FS 2016-17

S.No.

| Item code

| Title

Mission-lll: Geoinformatics

1

SER/NR/HQ/2016/005

Planning, formulation, implementation and monitgriof
various activities of FS 2016-17 under Missidin-in
Northern Region.

Mission-111A: Data Repository

Management, Advanced Spatial [@ta System, 1]

Infrastructure & Connectivity

2 DB/CHQ/M-111/2012/054 | Online Core Business Intagd System (OCBIS)

3 SER/NR/HQ/2016/006 Maintenance of IT Infrastruetand service suppoRHQ,
NR.

4 SER/NR/HR/2016/007 Maintenance of IT Infrastruet@nd service suppoBb:
Haryana

5 SER/NR/JK/2016/008 Maintenance of IT Infrastruet@nd service suppoBtb:
Jammu & Kashmir

6 SER/NR/PHP/2016/009 | Maintenance of IT Infrastitetand service support-S
Punjab & Himachal Pradesh

7 SER/NR/UK/2016/010 Maintenance of IT Infrastruetland service suppoBtbJ:

Uttarakhand

Mission-1l1IC: Map, Geoinformatics and Data Integration

8 MAP/CHQ/M- Synthesis and Updation of All India Unified Legefmt
[11C/2015/063 1:50K GMS, creation of Geometric id and implemeiota

in 50K Geodatabase in Portal. (Linkage with allioeg anc
M-11IC, CHQ)

9 SER/NR/HQ/2016/011 |Collation of GIS data layers and related explorataata
commodity wise, generated through digitizatioaf
Unpublished Progress Report of Mineral Explora
(Mission II) in a common reference frame.

10 SER/NR/HQ/2016/012 Miscellaneous services of Rajision, RHQ, NR.

11 RP/NR/PHP/2016/002 |Traverse Mapping in gap areas with the help of @
interpretedmaps and synthesis of STM data of Siw
Group in the states of Jammu & Kashmir, Punjab, &ina
Pradesh, Haryana and Uttarakhand.

12 DB/NR/HR/2015/027 Creation of Spatial Database on Geothermal Sprioig
India. (Linked with IGCP-624 “One Geology” project)

13 DB/NR/HR/2016/037 Integration of available geological, geochemi
geophysical, aergeophysical, remote sensing and drill
data of adjacent sheets 54A/1; 45M/13 and 44P/1
identify the mineralization pattern.

14 SER/NR/HR/2016/013 Compiilan of District Resource Map (DRM) of Palw
and Fatehabad districts, Haryana.

15 SER/NR/JK/2016/014 Miscellaneous services of NApision- SU: Jammu §
Kashmir.

16 MAP/NR/PHP/2015/026 | Compilation of Specialized Thematic Maps of Siwdi&lts
in Himachal Pradesh and Punjab on Arc GIS Platform.

17 SER/NR/PHP/2016/015 | Compilation of District Resource Map (1:2,50,00@ls{ of
districts of Punjab State.

18 SER/NR/UK/2016/016 Miscellaneous services of MByision- State Unit

Uttarakhand.

68

U



Mission-11I1B: Information Delivery

DIVISION: PUBLICATION-(NR-HQ)
19 PUB/NR/HQ/2016/038 Publication of Records of GSblume 150, Part §
Extended Abstracts of reports of Northern Region F&
2015-16

20 PUB/NR/HQ/2016/039 Publication of “MiscellaneoBsiblication No. 30, Pt. X
(Jammu and Kashmirf®BRevised Edition, 2012” in Hindi.

21 PUB/NR/HQ/2016/040 |Publication of “Miscellaneous Publication No. 3Q, Rlll
(Uttar Pradesh and Uttarakhandy Revised Edition, 2017
in Hindi.

22 PUB/NR/HQ/2016/041 Publicationf “Miscellaneous Publication No. 30, Pt.
(Punjab and Chandigarh)"2Revised Edition, 2013” i
Hindi.

23 SER/NR/HQ/2016/017 |Miscellaneous Services of Publication Division dulorary,
RHQ, NR.

ITEMWISE HIGHLIGHTS OF WORKDONE

Item Code: RP/NR/PHP/2016/053

Title: Traverse Mapping in gap areas with the help of @hioterpreted maps and synthesis of
STM data of Siwalik Group in the states of JammuwK&shmir, Punjab, Himachal Pradesh,
Haryana and Uttarakhand.

Objective: Compilation of Siwalik Group with the help of trage mapping and photo
interpreted maps in gap areas of J&K, HP, HaryamhalK.
Highlights:

Prepared FDO on 1:25000 of U.P,U.K., Haryana and.J&ap area were identified and
communicated to PGRS Division. All FDO were edgdanad and compiled with legend
and alphanumeric code on Arc GIS plateform.

Compilation of gap areas of Siwalik belt map andesdchatching are under progress in
association with Remote Sensing Division and fggdlogists.

Item Code: DB/CHQ/M-111/2012/054
Title: Online Core Business Integrated System (OCBIS)

Objective: GSI intends to develop an integrated Web enablegtaative system called Online
Core Business Integrated System (OCBIS) incorpugatie State of the Art technologies using
which all scientific and administrative processe&8I1 can be managed and automated.

Highlights:

HRMIS Data of officers / officials received andnapilation work(NRO, Lucknow) is
completed and submitted to HOO,NR for validatianirService Book
Installations of 03 computers of OCBIS module igaernance cell.

Password change, Migration of mail from old Mailngs to OCBIS Mail Server, DNS

configure/change and setting of Domain (OCBIS Ritdje

Training pertaining to, Grievance (17.01.2017& 182017) & PQMIS (19.01.2017-

20.01.2017), Drilling (30.1.2017 & 31.01.2017) mbtmuwas attended by the officers of
NRO at GSI, Kolkata.

OCBIS e Governance Workshop-cum training progranwas done at RTI, NRO on
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24.03.2017 & 25.03.2017

Item Code: SER/NR/HQ/2016/006
Title: Maintenance of IT Infrastructure and service supptQ, NR.
Objective:

To provide connectivity of LAN WAN, Portal and mé&mance of IT Infrastructure of
Northern Region.

Maintenance of LAN (800 nodes, 22 floor switched @id Core switch), WAN (Router)
and PORTAL at NR (HQ) and SUs of the Region asvainein required.

To provide technical support and intranet conndgtifor Video Conferencing facility at
NR and satellite offices under NR.

To provide technical assistance to the officersaréigg evaluation and procurement of
software and hardware.

Providing guidance and support in operating varitnasactional applications like
FSPMIS, LMS, HRMIS, Claims, and Enterprise GIS &fovarious users.

Highlights:
Attended to portal connectivity and WAN / LAN reddtissues.

Provided softcopy of geological maps (pdf) /.shpsfito the officers of various user
divisions of NR.

Print out: 44 in AO.
Work flow correction and Personal Management datiation in GSI Portal.
Facilitate the portal related issues of the oficer

Prepared the shape file (polygon/point) of minedmmodity of UP, HP,
Haryana&Uttarakhandstates from the excel file pedi by Mission-II.

Installed 01 no. of Biometric machine in the AP&NMvISion of NR.
Installation of MS office STD 2016

Attended Server upgradation and reconfiguratiddedtradun office

Item Code: SER/NR/HR/2016/007
Title: Maintenance of IT Infrastructure and service supfdf: Haryana
Objective:

Maintenance of LAN, WAN and GSI Portal at DivisigrBrojects and Laboratories
located at Faridabad (Haryana).

To provide assistance to officers of other divisian processing of geoscientific data
using available application software and other cataprelated jobs.

Management and maintenance of Server based Argifonprotection of the computers.

Supervision of IP phone facility, Internet and @uised maintenance and upkeep of
Computers, Printers and Scanners.

Highlights:
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Submitted proposal for procurement of Anti-Virus.
Maintenance of LAN and WAN of GSI Faridabad offabene.
Supervised the maintenance of computers and peaishef the GSI Faridabad office.

Assisted Officers of other divisions in Claims, witow module and portal related
problems.

Printing of AO maps of M & C and other division ®U: Haryana and posters.

ltem Code SER/NR/JK/2016/008
Title: Maintenance of IT Infrastructure and service sup@U: Jammu & Kashmir
Objective:

To provide connectivity of LAN, WAN, Portal, IP tghone, internet and IT
infrastructure.
Management and maintenance of Antivirus.

Technical support/assistance to field officer diestDivisions & Projects in procuring
geoscientific data.

Assistance to administration for trouble shootingtransactional module as and when
required.

Supervision of outsourced maintenance & upkeemofauters, printers and scanners.
Highlights:

Maintenance of LAN/WAN, Proxy Server based intersetvices, |.P. Telephone and

associated peripherals of the State Unit.

Provided technical support to the officers andf $aafCLAIM module of GSI portal.

Mail migration process in OCBIS was done for thigcefs of SU: J&K.

Ten nos of new Desktop computers, specially desigoe OCBIS, received from CHQ
Kolkata are installed in Geodata room, administratsection and divisions for use of
officials.

Three nos (two normal and one with video callingility) of new IP phones are also
operational. Ten nos of IP phones (IP nos 190aPB@10) are operational in SU: JK.

The FSPMIS data is updated for the FS: 2016-17

Item Code: SER/NR/PHP/2016/009
Title: Maintenance of IT Infrastructure and service supfdf: Punjab & Himachal Pradesh
Objective:

Maintenance of LAN, WAN and GSI Portal at DivisiorBrojects and Laboratories
located at Chandigarh office.

To provide assistance to officers of other division processing of geoscientific data
using available application software and other cat@prelated jobs.

Management and maintenance of Antivirus for pradecdf the computers.

Supervision of IP phone facility, Internet and autsed maintenance and upkeep of
Computers, Printers and Scanners.
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Highlights:
Maintenance and upkeep of LAN / WAN / IP telephamyhe office.

Assisted to problems in uploading of HRMIS datathg officers and staff of SU: P &
HP, GSI, Chandigarh

Attended to maintenance and upkeep of antivirusaomputers allotted to different
officers of GSI, Chandigarh office.

Attended scanning and printing of toposheets anpsmalated to different FSP items of
GSI, Chandigarh office.

Installation of MS Office 35 license in the compnstallotted to officers.
Updation of Quickheal antivirus to the latest versi
Change of DNS of all the computers allotted tocaffs and staff of the state unit.

Installation and transfer of data for the 10 newnpaters allotted to GSI, Chandigarh
office for OCBIS implementation.

Generation of employee id of 2 newly joined stdftz&1, Chandigarh office.
Preparation of photos and signatures of the empkbgéthe state unit for OCBIS.

IP phone configuration of new IP Phone installedH&O office after replacement of
defective device.

Item Code: SER/NR/UK/2016/010
Title: Maintenance of IT Infrastructure and service supfds: Uttarakhand
Objective:

Maintenance of LAN, WAN & Portal.

Management and maintenance of Antivirus.

Assistance to administration for trouble shootimdPayroll & Claim module as and when
required.

Supervision of IP phones facility and liasoning ifsrmaintenance.

Supervision of Internet facility.

Supervision of outsourced maintenance & upkeeposh@uters, Printers and Scanners.
Highlights:

FSPs were uploaded in OCBIS portal.

New computers pertaining to OCBIS operation werzsssfully configured.

Microsoft Office 2016 has been installed in all tomputers.

Liaisoning with CHQ and helpdesk to rectify the wélow of leave module.

Provided assistance to LAN and other software/hardwelated issues to the employees
of the SU: UK.

Maintenance of Xerox cum printer machine of Geadab for smooth functioning of
work.
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ltem Code: MAP/CHQ/M-IIIC/2015/063

Title: Synthesis and Updation of All India Unified Legemor 1:50K GMS, creation of
Geometric id and implementation in 50K Geodatabadeortal. (Linkage with all regions and
M-IIIC, CHQ)

Objective:

Standardization and final rank-categorization dfthe lithological units used in the
1:50K GMS sheets with formulation of compatible @Getric ID and Alpha- numeric.

Implementation of geometric_id in lithology laydr®®K Geodatabase in portal.
Highlights:
Edge matching between CR V/s NR, Inter RegionaDH:&MSs are under progress

During scrutinizing of Intra-Regional Maps, thene 858 sheets have been deciphered
for edge matching problem pertaining to NR. OuB®8 Intra-Regional Maps, 316 Maps
are already edge matched (05 IR Maps were edgenethtturing the month).

However, remaining 42, 30 sheets fall in permafastas (inaccessible, 2000 Km2)
which is given to RS Division for formulation of PSRest 12 sheets will be covered by
STM Project (824 Km2), NR..

Item Code: SER/NR/HQ/2016/011

Title: Collation of GIS data layers and related exploratdata, commodity wise, generated
through digitization of Unpublished Progress RemdriMineral Exploration (Mission II) in a
common reference frame.

Objective: Conversion of digital data, commodity wise, gensdathrough Digitisation of
Unpublished Progress Report of Mineral Exploration a common GIS frame with
georeferencing to global coordinated present eitmenaps or by GPS/DGPS derived Ground
Control Points.

Highlights:

Partially attended (georeferenced/spatially adf)stietailed maps of 6 reports have been
finally completed i.egeoreferenced, spatially adjusted and images & ag&iched to the
related feature class.

Detailed maps with coordinates of known/availaldetool points pertaining to 25 reports
have beenfinally completed i.e. georeferenced, spatialfjusted and images & text
attached to the related feature class.

Data capture of the known / available control poimtf the detailed maps (non
coordinated) collected from the field for 5 repastdHaryana, 8 reports of UK & 1 report
of J&K

Iltem Code: SER/NR/HQ/2016/012
Title: Miscellaneous services of Map Division, RHQ, NR.
Objective:
Issue/return of maps/toposheets besides their erante.
Scanning and digital archival of 2000 old traciof§geological Maps.

Cartographic support to different divisions/progect
Scrutiny of compiled GQMs and DRMs received fronat&tUnit offices of Northern

73



Region for finalization.
Highlights:
In Map Section: 94 Maps/ Toposheets were issuedBandceived.
No. of scanning: 1146 Nos.
No. of map/toposheet laminations: 47 Nos.
No. of AO map Colour Print: 18 Nos.
Scrutiny of Sirsa DRM (Second Level) is completed.
Scrutiny of Palwal and Fatehabad DRMs (First Leaed) completed.
Scrutiny of Fazilka DRM, Punjab is under progress.
Scrutiny of Mirpur, Muzaffarabad and Udhampur DRMe under progress.
Scrutiny of Ladakh DRM is under process.

Mineral Belt Map of Kwanu Base Metal Deposit (Towalley) is under 4th Level
scrutiny.

Item Code: DB/NR/HR/2015/027

Title: Creation of Spatial Database on Geothermal Sproigmdia. (Linked with IGCP-624
“One Geology” project)

Objective: To establish a spatial database with point geomeftrihe Geothermal springs of
India with all the basic information of the respeetsprings as attributes which will include
Location, Geotectonic province, Geochemical charstics, Mass flow parameters of the
thermal areas for future development of the geatléenergy resources of our country.

Highlights:

The compilation and transcription of the reportstgaing to the Northeast Himalayan
Geothermal Sub-province have been completed. TlndoGieal history of the region involving
intense tertiary folding, faulting and subsequeplifing which continued up to Quaternary
times and high seismicity of the region, the pasgibof anomalous geothermal conditions at
depth can't be ruled out. There are some knownhgeotal springs at Garampani, Jakrem and
Nambar along Assam and Meghalaya and also alongattkeern part of Arunachal Pradesh. The
compilation of the Mud Volcano data of Andaman &idobar Island also completed with the
help from the Geothermal Division of Northern regio Lucknow. The IGCP-624 meeting was
held in Kolkata, Mission-Ill on 31st March for th@oject and draft report submitted as per
instruction from the convenor of IGCP-624.

Highlights:
The geothermal springs which were compiled for #@P 2016-17 is classified
according to the provinces as described below:
West Coast Province:

This geothermal belt manifested by series of thérgpaings along west coast of
Maharashtra, is one of the continuous belt in oountry which has been systematically
explored. The area exhibits high gravity, recenismgity, tertiary down faulting and
temperature gradient in the order oPG55°C/km. 28 thermal springs of West Coast province
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are confined along structurally controlled distiticieaments such as i) along the NNW-SSE
trending lineament parallel to the west-coast ohktashtra, extending from north of Bombay to
Ratnagiri ii) along ENE-WSW trending Narmada-TaprSineament zone and iii) along the

Penganga valley on the south central part of Maira. Almost all the thermal springs are
confined within these three regions. The surfaceifestations are controlled by major NNW-

SSE lineaments/dykes. The actual thermal watersde@harged from the margin of dykes,

intense fractures and shears associated with thage lineaments. The temperature variations
in these geothermal springs are froMi@%o 75C with a cumulative discharge of 5 I/sec.

Cambay Graben Province:

Cambay graben geothermal province is 200 km lorng=@km wide down faulted area
with late tertiary activation and recent seismicititis province also contains the oil and natural
gas deposits, Steam blow outs have been recordamne of the oil wells from depth. There are
21 Geothermal wells in Cambay graben geothermal poeviwhich are either associated with
Deccan volcanic or Aravalli folding and faultinghd@ Cambay graben represents an actively
subsiding basin in which post Deccan trap sedinmgrdgaquence containing Hydrocarbon and
coal were deposited. The area is thermally anonsadma thus the groundwater in the area is at
elevated temperature. The temperature range ofidlsehermal wells varies between°G0to
100°C.

Son-Narmada-Tapi Province:

Son-Narmada-Tapi lineament zone is a fault boungani@eament belt in central India
and this province extends upto Eastern India cagedhe states of Bihar and West Bengal with a
large number of thermal manifestations. These angralled by faults which show neotectonic
reactivations. Temperature gradients in the ranigd0C to 126C have been recorded at a
number of places.

About 41 geothermal springswere compiled for Bihar and West Bengal which are
mainly confined within or close to the major faaltd shear zone separating the Proterozoic
basement from the Gondwana Basin. The geothernrahgspof West Bengal are mainly
confined within the Chotanagpur Gneissic Complex.

The Tattapani-Jhor geothermal belt is situatedhenrtorthern flank of Satpura Horst
within the ENE-WSW trending Son-Narmada-Tapi lineminzone and the strongest thermal
anomaly is spread over an area of 0.05 sq. km.Wéstern parts of the belt have extensive
dolerite dykes and sills within the Gondwana Supmrg of rocks. The Tattapani area comprises
about26 geothermal wellswith a temperature range of%Dto 98C.The Salbardi area havig
geothermal wellswith a temperature range of %@to 66C, where the thermal springs emerge
from the fractures in feldspathic gneiss (Protei®zand Gondwana sandstone.

Godavari and Mahanadi Provinces:

Both the valleys are fault bounded grabens witht ggsndwana and possibly late
tertiary reactivations. High seismicity is also oeted in Godavari valley.There arg
geothermal springs along the Mahanadi Province which are mainly awedi within the
Quarternary sediments underlain by the Proterokagement and also within the granites and
gneisses of the eastern ghats.

There are about7 geothermal springsalong the Godavari province. The Godavari
valley, trending NW-SE is an active graben withihiet thick pile of coal bearing Gondwana
sediments were deposited. The area is seismicatlyeaand is the main source for thermal
activation.

South Indian Cratonic Province:

Isolated warm springs are known in South Indiarioeraf which16 thermal springs
are reported from Tamilnadu, Andhra Pradesh, Kesiath Karnatakand does not show much
potential for future exploration.
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Northeast Himalayan Geothermal Sub-province:

The Geological history of the region involving inge tertiary folding, faulting and
subsequent uplifting which continued up to Quateriiemes and high seismicity of the region,
the possibility of anomalous geothermal conditiahglepth can't be ruled out. There are some
known geothermal springs at Garampani, Jakrem adldr along Assam and Meghalaya and
also along the northern part of Arunachal Pradé@ste detail transcription of reports and
compilation of spatial data of northeastern statesf India is under progress.

Item Code: DB/NR/HR/2016/037

Title: Integration of available geological, geochemicapphysical, aero-geophysical, remote
sensing and drilling data of adjacent sheets 54A48M/13 and 44P/16 to identify the
mineralization pattern.

Objective: To establish a GIS model to recognize the mineadbn pattern and southern
extension of the previous integration project damesheet nos. 53D/3 and 53D/4 for the
proposed area by knowledge driven integration ddilakle geological, geophysical, aero-
geophysical, geochemical, remote sensing andrdyitliata in GIS environment.

Highlights:

Collected and consulted available reports andalitee pertaining to geology and
mineral resources of the study area (toposheetsA4B/16, 45M/13 and 54A/1). The rocks
exposed in the study area belong to Delhi SupepgrAwignificant part of the area is covered
with alluvial/aeolian cover. The Delhi Supergrougmprises of an older Alwar Group which is
dominantly arenaceous and a younger Ajabgarh Gnduph is dominantly argillaceous. Richly
mineralized Khetri Copper belt (KCB) forms parttbe study area. In the extension areas of
KCB, sulphide mineralization mostly occurs as stadund deposits. It is mostly confined to
calcareous facies of rock assemblage of Kushal@aihWa-Gangutana Formation of the
Ajabgarh Group of Delhi Supergroup. Surface intiocaof mineralization is mostly in the form
of malachite stains.

Geochemical data of the three toposheets was ateghjin a single spread sheet. The
dataset contains 532 sample points, with maximuta daunt of 523, most of which includes
concentration data of 61 elements (including 10omajxides). All the data was examined
statistically. Univariate statistical analysis dletdata (using classical statistical methods) for
each oxides/elements suggests that the data isanotally distributed. Some of the elements
(Ga, Sc, Th, As, Sb, Bi, Se, Au, Cd, Ag, Hg, Li, Ss, In, Mo, Tl & F) having more than 25 %
of the data with NULL values/no data were not cdased for geostatistical analysis/exploratory
data analysis. Prepared box plots for importannetgs (Cu, Pb, Zn, Ni & U) for determining
the outliers, threshold and anomaly, and repreddnhtgpatially on maps. The anomalous values
calculated from box plot for Cu, Pb, Zn and Ni ai€/ppm, >37 ppm, >125ppm and >58 ppm
respectively. For Principal Component Analysis ff@f geochemical data, centered log
normal transformation was used to compensate émuck problem in geochemical data. PC1, 2,
3 & 4 together account for nearly 71% of the totatiance in the multivariate data. PC1
accounts for at least 40 % of the total varianag @presents two antipathic associations a Cu-
Ni association and a Pb dominated associatiorrowsing of Remote Sensing data IRS P6 LISS
[l and Landsat 7 ETM+ was carried out followed &gene selection, mosaicing of different
scenes and thereafter subsetting of the study amgalying image enhancement technique.
Directional filters ( Sobell and prewitt) were ajgpol to band 7 of Landsat 7 ETM+ data for
extracting lineaments in different directions. Eatlour composite of IRS P6 LISS Il data
(321) was also visually interpreted to preparedinent map of the study area. It was observed
that most of the lineaments in the study area sadWNE-SSW to NE-SW trend. Also carried
out trend analysis of selected elements from NGGita cand studying their semivariograms
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using Geostatistical wizard of Arc GIS prior to ding interpolation for elemental map
preparation.

Prepared band ratio image (Band 3/1, 5/7 and 5/4andsat ETM + data) for studying
the alteration related to hydroxyl bearing mineraal ferrous oxide alteration pattern in the
area.Carried out principal component analysis »f(%i2,3,4,5 & 7) and four (1,4,5 & 7 and
1,3,4 & 5) band combinations of Landsat 7 ETM+ kitdedata. Eigen vector and Eigen values
were calculated for all the three band combinatiand the PCA images were analysed for
mapping the alteration zones (iron oxide or hydtdogaring minerals. Prepared and submitted
the interim report.

Item Code: SER/NR/HR/2016/013
Title: Compilation of District Resource Map (DRM) of Palvaad Fatehabad districts, Haryana.

Objective: To prepare district resource map of Palwal and Haddtad districts, Haryana on
1:2,50,000 scale.

Highlights:

During this period, scanning, geo-referencing, gecbpn and digitization of boundary of
Fatehabad District and Palwal District have beemmeted. Geology and Mineral map of the
districts have been prepared from unpublished ts@ord 1:50K maps of GSI.

Inset maps on Geomorphology, Hydrology, Landuse@edtechnical characteristics & Natural
hazard have been prepared on 1:1M scale with legdfat Geomorphology map,
geomorphology layers have been added from the GMSSd. The source of hydrology maps is
CGWB; Landuse maps is ISRO (Bhuvan) and GeotechaizhNatural hazard maps is GSI.

The Drafts of DRM Fatehabad and DRM Palwal have beae forwarded for scrutiny to
Director, M&C, NR, Lucknow on 05.08.2016 and 30.12016 resp.

In addition, the suggestions given by Director, MEXIR have been attended in DRM Mewat
and Panchkula (prepared during FS 2015-16) antbasarded to Director, M&C Div., NR, GSI
for further scrutiny/approval.

The suggestions of Director M&C, CHQ have beennaltel in GQM 44-O and forwarded to
Director, M&C Div., NR, GSI, Lucknow.

Also, the DRM of Sirsa District has been modifiesl ger suggestions and is forwarded for
scrutiny.

Item Code: SER/NR/JK/2016/014
Title: Miscellaneous services of Map Division- SU: Jamm&hmir.
Objective:

Providing support to all types of cartographic &o printing work

Issue/return of maps/toposheets, aerial photograptismageries to various Divisions &
Projects of SU: J&K.

Scrutiny, modifications & corrections in District eBource Maps and Geological
Quadrangle Maps as and when required.
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Highlights:
Toposheets/geological maps issued and returne8l mos and 26 nos respectively during
the quarter.
Tracing of geological maps for report and publizati3

The necessary service in scanning work were redde&rehe officers of the various
divisions/projects of SU: J &K, Jammu.

Attending modification/correction suggested in 8teyok Tectonic Belt map of Ladakh,
J&K.

Modification/correction suggested in ArcGIS mapStfyok Tectonic Belt Ladakh, J & K
has been completed and sent to GSI, NR, Lucknow.

Item Code: MAP/NR/PHP/2015/026

Title: Compilation of Specialized Thematic Maps of SiwaBklts in Himachal Pradesh and
Punjab on Arc GIS Platform.

Objective: To compile geological map of the Siwalik Belt inporating inputs generated during
second generation Systematic thematic mapping.

Highlights:
Merging and editing of all the LI, BO, FA and FQéais of different toposheets.

Filling the attribute tables of BO, FA and FO layeaf toposheets no. 52D3, 4, 8 and
53B13.

Digitization of waterbodies.

53A11 SW, 53A12 NE and NW, 53A10, 14, 43P11, 14,3389, 52D12 and 13 (gap
areas after STM mappings)..

Topology of LI and BO layers.

Item Code: SER/NR/PHP/2016/015
Title: Compilation of District Resource Map (1:2,50,00@lsg of districts of Punjab State.
Objective: To prepare District Resource Map of districts ohjab State.
Highlights:
DRM Fazilka (Hard as well as soft copy) submittedRMH-III, NR on 31.01.2017.

DRM Mansa (Hard as well as soft copy) resubmittedRMMH-III, NR, for second
scrutiny on 06.02.2017.

DRM Sri Muktsar Sahib (Hard as well as soft copypmitted to RMH-III, NR on
27.02.2017.

DRM Shahid Bhagat Singh Nagar (Hard as well asaady) submitted to RMH-III, NR
on 29.03.2017.

Item Code: SER/NR/UK/2016/016
Title: Miscellaneous services of Map Division, State Ublittarakhand.

Objective:
Issue/return of maps/toposheets besides their erante.
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Cartographic work of various Divisions and Projects
Highlights:
Issued toposheets/maps to officers of differenisdim/project of SU: Uttarakhand.

Updated record of the Division.
Procurement of toposheets (as per indent of theeo$) from Survey of India, Dehradun,
is under progress.

Item Code: PUB/NR/HQ/2016/017

Title: Miscellaneous Services of Publication Division amarary, RHQ, NR.

Objective: Publication of Telephone Directory, NR and Glimps$sGSI activities of seven
states of NR.

Highlights: Nil

Item Code: PUB/NR/HQ/2016/039

Title: Publication of “Miscellaneous Publication No. 30t. X (Jammu and Kashmir)™3
Revised Edition, 2012” in Hindi.

Objective: Publication of Misc.Pub.30, Pt. X (Jammu and Kas3if Revised Edition in
Rajbhasha Hindi.

Highlights: Translation work continue and processing the MampiscCompleted Printing.

Iltem Code: PUB/NR/HQ/2016/040

Title: Publication of “Miscellaneous Publication No. 3®t. Xl (Uttar Pradesh and
Uttarakhand) % Revised Edition, 2012” in Hindi.

Objective: Publication of Misc.Pub.30, Pt XlII (Uttar Pradeahd Uttarakhand)"? Revised
Edition in Rajbhasha Hindi

Highlights:
Translation work continue and processing the Marpisc

Completed Printing.

Iltem Code: PUB/NR/HQ/2016/041

Title: Publication of “Miscellaneous Publication No. 3&, XV (Punjab and Chandigarh}“2
Revised Edition, 2013” in Hindi.

Objective: Publication of “Misc. Pub. No. 30, Pt. XV (Punjabd Chandigarh)” ® Revised
Edition in Rajbhasha Hindi.

Highlights:
Translation work continue and processing the Marmpisc

Completed Printing.
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MISSION-IV
FUNDAMENTAL AND MULTIDISPLINARY GEOSCIENCE

The activity domain of Mission IV in the Region a&ds to Fundamental and
Multidisciplinary Geosciences and special studiHse investigations in different domains i.e
Landslide studies, Earthquake studies, Enginee@®plogy (Geohazards and Engineering
Geology-Sub-Mission-1VA); Environmental Geology @8hemical and Geochemical Hazards-
Sub-Mission-IVB); Glaciology (Climate Change and oBgstems-Sub-Mission-IVC); and
Mineral Physics, Palaeontology, Petrology and Hayah Geosciences (Fundamental
Geosciences-Sub-Mission-IVD) will be taken up bys8ion-1V, GSI, NR during the F.S.2016-
17.

Out of a total of 38 items to be taken up durin§.Z016-17 by Mission 1V, Northern
Region are 29 standard items and 09 service iteahsding one item on planning, programming
and coordination. A total of 20 field investigateonvill be taken up on Landslide Studies,
Earthquake Studies, and Engineering Geology (Susigh-IVA). One item will be on
Environmental Geology (Sub-Mission-IVB), two itemsll be on Glaciological studies (Sub-
Mission-IVC) and four items will be on Palaentolpd@etrology and Himalayan Geosciences
(Sub-Mission-1VD). Two field items under Geophysibsvision (Seismo-tectonics) are linked
with Earthquake Geology Division.

Under National Landslide Susceptibility Mapping @M) on 1:50,000 scale, nine
items in the states of Himachal Pradesh, J&K andrbikhand will be taken up during FS 2016-
17. Besides, there are two items on landslide s$delated to site specific investigations of
important slides and slides occurring along commation routes and Hazard Zonation (on
macro-scale) will be taken up during F.S. 2016-Détailed investigations of some of the
landslides identified during preliminary investigat will be taken up along the important
communication routes in Uttarakhand. One researofe@ on Geotechnical assessment and
instrument aided monitoring of Barkot landslide,hiieGarhwal district, Uttarakhand, for
developing Early Warning System (EWS) will be cangd.

Seismic microzonation studies of major urban aggl@tions located in Zone V and IV
have been launched throughout the country. The ND&@vernment of India, has identified 38
cities for carrying out these studies. Seismic oronation studies have been carried out by GSI,
NR in Dehradun, Chandigarh, Jammu, Jalandhar anditgen urban agglomerations. The
outcome of the studies has already been broughhdhe form of reports. A Special Publication
of GSI No. 87 on Seismic Microzonation of Delhi Heeen released by GSI. One new item on
Seismic Microzonation Studies of Merrut urban aggoation will be taken up and Seismic
Microzonation of Srinagar Metropolitan area (inlabbration with Kashmir University) will be
continued in this field season. These items havaties with Geophysics Division for carrying
out geophysical studies related to the investigatind Drilling Division for conducting drilling
and SPT tests for geotechnical studies. Active tRdabping along the Himalayan foot hills of
Reasi district, Jammu and Kashmir will be takenagm new item during 2016-17. Updation of
Seismotectonic Atlas of India and its Environs (&&T) in the Northern Region will be taken up
in FS 2016-17 as linkage item with CHQ.

Geotechnical investigations continue to be an akamportance, where outside
agencies require services of GSI to carry out theegtigations related to water resource
development, communication and transportation, owuari civil structures, flood damage,
landslide and stability of slopes along nationaghlways and railway alignments. Six
Geotechnical investigations will be taken up duriogrrent field season covering U.P.,
Uttarakhand, Himachal Pradesh, Punjab and J&K.
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One investigation on evaluation of ground waterligpand to ascertain the causes of
contamination of ground water in Bagpat Distric®, Wvill be continued during current field
season.

Two new field items i.e. evalaution of potentiaNyinerable areas with regard to
Glacial Lake Out burst Floods (GLOF) in Uttarakhahdng-term monitoring of mass balance
studies of Hamtah glacier in Lahaul and Spiti distH.P. and one service item on Compilation
of an Inventory of Glacial Lakes of North Westerimidlaya and identification of potentially
vulnerable areas for high GLOF-risk; based on Rentnsing Multi-Spectral Data will be
taken up by Glaciology Division during current tiedeason.

Four research projects under Fundamental Geosesienitebe taken up by different
Divisions/Projects. These research projects inclselch and study of Pleistocene vertebrate
fossils from Gangetic alluvium in Jalaun and Kanpahat districts of Uttar Pradesh and their
bearing on palaeoclimate; Characterization of Ok@dFvis-a-vis Copper Mineralization in
North Delhi Fold Belt, Mahendragarh District, Hanga Research projects on Himalayan
Geosciences entitled “Tectono-magmatic evolutiontha north western extension of Indus-
Tsangpo Suture Zone in Spontang, Sapi-Shergol aadstareas, Leh and Kargil districts, J&K
(On expedition basis)” and “Sedimentation pattdsmgstratigraphy and paleoenvironmental
signatures of Tethyan sequence of Dhauliganga ywalthhamoli and Pithoragarh districts,
Uttarakhand.” will be taken up with an objective dstablish tectonic stratigaraphic sequence
vis-a vis and palaeotectonic activity in Leh andrdfladistricts, J&K and to study geological
evolution based on sedimentological, structural gadchemical data in Tehyan sequence of
Dhauliganga, Uttarakhand respectively.
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LIST OF ITEMS UNDER MISSION-1V, FS 2016-17

SI. No.

Item Code

Title

1

SER/NR/HQ/2016/018

Planning, Coordination, impdatation, monitoring of
various activities of FS 2016-17 under Missio¥ in
Northern Region.

LSM/NR/PHP/2016/042

Macro scale (1:50,000) LaidésISusceptibility Mappin
in the Toposheet Nos 53E/8 & 12, parts Stimla &
Sirmour districts, Himachal Pradesh.

(@]

LSM/NR/PHP/2016/043

Macro scale (1:50,000) LaideésiSusceptibility Mappin
in the toposheet Nos. 53E/6,10 & parts of 53E/latd
of Mandi, Kullu, Shimla & Kinnaur districts, Himaah
Pradesh.

U

LSM/NR/PHP/2016/044

Macro scale (1:50,000) Laid@skusceptibility Mappin
in parts of toposheet No83E/15,16, parts of 53E/14 &
53F/13, parts of Kinnaur and Shimla districts, Haomal
Pradesh.

[(®)

LSM/NR/PHP/2016/045

Macro scale (1:50,000) LaésISusceptibility Mappin
in the toposheet nos. 53E/7 & 53E/11, parts of $di
Kullu &Mandi districts, Himachal Pradesh.

[(®)

m

LSM/NR/JK/2016/046

Macrgeale (1:50,000) Landslide Susceptibility Mapg
in parts of Toposheet nos. 43P/9, 43P/10, Doda)u&aang
Udhampur Districts, Jammu and Kashmir (J&K).

LSM/NR/JK/2016/047

Macrgeale (1:50,000) Landslide Susceptibility Mapg
in parts of Toposheet nos. 43K/16, 43L/13, Jammd
Reasi Districts, Jammu and Kashmir (J&K).

LSM/NR/UK/2016/048

Macracale (1:50,000) Landslide Susceptibility Mapp
in Haridwar, Dehradn and Pauri Garhwal districts
Uttarakhand covering Toposheet nos. 53K/1, 53K3K/9
& 53K/10 Uttarakhand.

LSM/NR/UK/2016/049

Macracale (1:50,000) Landslide Susceptibility Mapp
in Pauri Garhwal district of Uttarakhand cover
Toposheet nos. 53K/13, 53K/14 and 53K/15.

10

LSM/NR/UK/2016/050

Macracale (1:50,000) Landslide Susceptibility Mappg
in Champawat and Nainital districts of Uttarakh
covering toposheet nos. 530/15 and 62C/3.

11

LHZ/NR/UK/2016/051

Detailed geological investiga of subsidence/slid
affected areas of Mansa Devi landslide in Hariddiatrict
and Jurassi landslide in Nainital district, Uttdrakd.

12

RP/NR/UK/2015/044

Geotechnical assessment and instrument aided miogi
of Barkot landslide, Tehri Garhwal districUttarakhand
for developing Early Warning System (EWS).

13

SER/NR/UK/2016/019

Geotechnical assessment and instrument aided miogi
of Narendra Nagar (Barkot) landslide, Tehri Garh
district, Uttarakhand, for developing Early Warni@gsten
(EWS).

14

SEI/NR/HQ/2016/052

Seismic zoning map, seismic microzonation, miciIsés,
seismicity, Quaternary.

SEI/NR/HQ/2016/052

Seismic Microzonation StudidsMeerut City. (inkage
Item)

15

SEI/NR/HQ/2014/047

Seismic zoning map, seismiraaonation, miarseismic

seismicity, Karewa.
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SI. No.

Item Code

Title

SEI/NR/HQ/2014/047

Seismic Microzonation Studies of Srinagar Metrojaml
area. (Linkage Item)

16

SEI/NR/HQ/2016/ 053

Active fault mapping along the Himalayan foothilis
Reasi District, Jammu & Kashmir.

17

SER/NR/HQ/2016/020

Revision of Seismotectoniaf\bf Indiaand its Environ
[SEISAT] updating it to digital (GIS) version.

18

SEI/NR/HQ/2016/021

Macroseismic survey of damaging earthquake(s) ooy
in the Northern Region.

19

EG/C/NR/PHP/2016/054

Geotechnical emdion of Water Resource Developm
Projects in Himachal Pradesh and Punjab.

20

EG/C/NR/PHP/2016/055

Geotechnical evaluation of communication
transportation projects in Punjab and Himachal &shd

21

EG/C/NR/JK/2016/056

Geotechnical evaluation afaw resource, communicati
and transport and heavy civil engineering project&K.

22

EG/C/NR/UK/2016/057

Geotechnical evaluation of Water Resources Devedop
Project in Uttarakhand.

23

EG/C/NR/UK/2016/058

Geotechnical evaluation ofommunication and
transportation projects, stability of slopes analggical
feasibility of artificial lakes, major and minor vl
structures in Uttarakhand.

24

EG/C/NR/UP/2016/ 059

Geotechnical evaluation of Water Resource Develop
Projects in Uttar Pradesh.

25

ENV/NR/UP/2015/053

Evaluation of the groundwater quality with relatimntrace
elements, their spatial distribution and to asoertde
cause of contamination in Baghpat district, U.P.

26

GL/NR/HQ/2016/060

Long term monitoring of Md&alance of Hamta glacier
Lahaul and Spiti District, Himachal Pradg€§hn expeditior
basis).

27

GL/NR/HQ/2016/061

Evaluation of potentially vulnerable areas for higlacial
Lake Outburst Floods (GLOF) risk areas in Uttaraikh
(On expedition basis)

28

SER/NR/HQ/2016/022

Compilation of an Inventory of Glacial Lakes of Ko
Western Himalaya and identification of potentid
vulnerable areas for high GLQO#sk; based on Remo
Sensing Multi-Spectral Data.

29

SER/NR/HQ/2016/023

Mineralogical studies of gegatal samples by Xay
diffraction and separation of heavy and clay milsesnd
their identification.

30

RP/NR/HQ/2015/054

Detailed study of Pleistocene vertebrate fossilmafgina
Gangetic plain of Jalaun, Hamirpur and Kanpur Nagsad
Kanpur Dehat districts diittar Pradesh and ultrastructu
study of different fossil groups to bring out palakmate
and palaeoecology.

31

SER/NR/HQ/2016/024

Miscellaneous services of

Northern Region.

Palaeontology Divis

32

RP/NR/HQ/2016/062

Characterization of Ore Fluigis-avis Coppe
Mineralization in North Delhi Fold Belt, Mahendrabs
District, Haryana.

33

SER/NR/HQ/2016/025

Miscellaneous Services afdRety Division.
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MISSION-IVD: FUNDAMENTAL GEOSCIENCE

DIVISION: HIMALAYAN GEOLOGY

34

RP/NR/HQ/2016/063

Establishment of Tectono-sgraphic sequence of Indy
Tsangpo Suture Zone (ITSZ) in Spontang, Sipergo
and Drass areas, Leh and Kargil districts, J&K
expedition basis).

35

RP/NR/HQ/2016/064

Lithostratigraphy, palaeontology and paleoenvirontak
studies ofTethyan sequence around Malari, Chamoli
Pithoragarh districts, Uttarakhand.

DIVISIO

N: GEOTECHNICAL LAB

36

SER/NR/HQ/2016/026

Geotechnical test of soils, rocks and aggregatesived
from other project/divisions of GSI, NR and samj
received fom outside agencies (on demand basis)
preparation of consolidated Geotechnical data base.
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ITEMWISE HIGHLIGHTS OF WORKDONE

Item Code: LSM/NR/JK/2016/046

Title: Macro-scale (1:50,000) Landslide Susceptibility Mg in parts of Toposheet nos.
43P/9, 43P/10, Doda, Kathua and Udhampur Distrdesymu and Kashmir (J&K).

Objective:

To prepare landslide inventory database using heglelution remote sensing data and
field inputs.

To prepare Toposheet-wise 1:50,000 scale spatiabdse for geofactors of landslides for
use as input maps.

To prepare Landslide Susceptibility Map using Mualdss index overlay method in a
GIS platform and hazard status.

Highlights:

1.

During pre field studies various thematic mapsudeoig LULC map, slope morphometry
map, drainage map, geomorphology map, SFM maphete been prepared for 1298
sgkm area falling in toposheet nos. 43P/09 and 4BPThese pre field thematic maps
have been prepared from remote sensing sourcedesionggeries for 2001 to 2016 time
frame on ARC GIS platform.

Landslide inventory has been prepared in pre fislddies from remote sensing
sources/imageries on Arc GIS platform for 1298 sgkma. There are 1225 landslides
which have been demarcated in this pre-field laddshventory.

During this quarter (Jan, 17 to March, 17) fielckeck has been carried out in toposheet
nos. 43P/09 & 43P/10. 668sgkm (52%) area has Hdesrked to validate all the pre field
based thematic maps and landslide inventory. Mawintandslides which have been
marked in pre field studies, have found correct g some landslides do not exist on
ground and further 25 new landslides have beenreédeand marked in the field which
were not marked in pre field studies.

All the pre field based thematic layers of geomoipgy map, slope forming material
map, LULC map and landslides inventory have bedidated and updated on Arc GIS
platform for 930 sgkm area after field check.

During the field work it has been observed that & area of toposheet no 43P/10
mainly the northern part of Morain village, eastinfgan village, east part of Machhedi
village, northen part of Sijjna village, east paftThal village, NE-SE part of Malar
village, northern part of Trappar and Mudrar vikagare affected more by landslides.
These landslides are found in Murree Formation evilych is consisting of alternative
band of sandstone, claystone, siltstone, shaleseTtandslide are caused due to Mundan
Thrust which is passes through that area.

The road stretch between Kaug (NE of Mandli villatgeLaknera and Machhedi to Thal
(east of Machhedi) many landslides have been faudnidh is also marked during pre
field studied. These road stretches are very pnodilie during rainy season. Due to rain
the Muree rock (alternate band of sandstmikstone, siltstone and shale) when
saturation with water lose shear strength. Thadesimay block the road and affect the
road communication.

The road stretch between Dudu (west of 43P/09)saBtgarh and Shivgali to Khadawn-
Danhdi (south-west of 43P/09) many landslides Haaen found which is also marked
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during pre field studied. These road stretchesvarg problematic during rainy season.
Due to rain the Muree rock (alternate band of sem#s siltstone, siltstone and shale)
and Ramban Formation mainly phyllites and slatesdaturation with water lose shear
strength. These slides may block the road andtafiecoad communication.

Item Code: LSM/NR/JK/2016/047

Title: Macro-scale (1:50,000) Landslide Susceptibility Mg in parts of Toposheet nos.
43K/16, 43L/13, Jammu and Reasi Districts, Jamntukaashmir (J&K).

Objective:

To prepare landslide inventory database using heglolution remote sensing data and
field inputs.

To prepare Toposheet-wise 1:50,000 scale spatiabdse for geofactors of landslides for
use as input maps.

To prepare landslide susceptibility map using Mdldiss index overlay method in a GIS
platform and hazard status.

Highlights:
Field check and validation of pre field based thecn@aps and landslide inventory have
carried out in toposheet nos. 43K/16, L/13 for 88km area during this quarter and with
this 100% target has been achieved.
During this quarter, 41 point geoparameters haws lvecorded for 53 nos. of landslides
demarcated in pre field studies and for 04 nosneiv landslides which were not
demarcated in pre field studies and these have d&eeed to the inventory.

After field check, landslide inventory, LULC mapdageomorphology map have been
updated for modelling during this quarter.

Item Code: LSM/NR/UK/2016/049

Title: Macro-scale (1:50,000) Landslide Susceptibility Miayg in Pauri Garhwal district of
Uttarakhand covering Toposheet nos. 53K/13, 53katid 53K/15.

Objective:

To prepare landslide inventory database using hegolution remote sensing data and
field inputs.

To prepare Toposheet-wise 1:50,000 scale spatiabdse for geofactors of landslides for
use as input maps.

To prepare landslide susceptibility map using Maliiss index overlay method in a GIS
platform.

Highlights:
The study area covers parts of Pauri-Garhwal distof Uttarakhand. Geologically, the
study area comprises rocks of Jaunsar, Balianal &nd Siwalik Group. Quaternary
sediments are exposed as river terraces in theshepb no. 53K/15. Major part of the
Toposheet number 53 K/13 is characterized by tlesgmce of Jaunsar Group of rocks.
Besides this, the major part of the area of theo$bpet nos. 53K/14 and 53K/ 15 mainly
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constituted by the rocks of the Siwalik Group wgporadic presence of the rocks of
Jaunsar, Baliana and Krol Group.

During field studies, field-checks for thematic mand landslide data have been collected
at relevant and accessible locations. 100% fiekkbtdarget has been achieved by covering
an area of 1452 sq. km for field validation of #dematic maps and collection of geo-
parametric data of 196 landslides.

Majority of the Landslide are falling in highly discted category, followed by moderately
dissected category whereas landslide incidenclsily dissected category are very less in
number.

In Toposheet no 53K/13, the area is covered witdrsspto moderately vegetated followed
by cultivated land and dense vegetation at pldoes.S. nos. 53K/14 and 15 the maximum
area is moderate to highly dissected and coveretehge vegetation. Beside this NE corner
of the T.S. no. 53K/14 is characterised by moda@tparse vegetation followed by barren
land. The areas lying along river valleys/streamgehbeen developed as agricultural fields
and settlements. Barren land has patchy appearantd)/LC factor classes, majority of
the landslide falls in sparse vegetation categoligwed by barren and moderate vegetation
category.

Predominant mass wasting process involved are Blaidk and debris slide. Total 196 no. of

landslides were studied and geo-parametric ddtaile been collected during field studies.

Item Code: 1. EG/C/NR/PHP/2016/054

Title: 1

Object

. Geotechnical evaluation of Water Resource Dgretnt Projects in Himachal Pradesh
and Punjab.

ive:

To carryout pre-feasibility, feasibility, detailemhvestigation, construction and post

construction stage geotechnical investigationsvefr valley projects

To carry out geotechnical investigations for bridgees, tunnels, rail alignment, road

alignments, flood damages, landslides and stabdftyill slopes and formulate cost

effective remedial measures for ensuring safety.

Rendering geotechnical consultancy services/gecdbgnputs at various stages of the
projects

Highlights:

WATER RESOURCE DEVELOPMENT PROJECTS IN HIMACHAL PRA DESH

A.1. CONSTRUCTION STAGE HEP
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A.1.1 SHONGTONG KARCHAM HEP
Project features

Shongtong - Karchham Hydroelectric Project isua off the river scheme envisages
construction of a 28m high diversion barrage acRettuj River near Powari village in Kinnaur
district. The water conductor system comprises raake structure with four bays and four
desander chambers (17mx 22.8mx 260m each). Thdredtwater will be conveyed to an
underground powerhouse (23m x 44.29m x 131.15ngtéacon the left bank of Satluj river
near Ralli village through a circular 7712.70m lpga 10.50m Head Race Tunnel (HRT) to
generate 450 MW (3x150) of power by utilising aigasead of 128m.

Geology:

Rock type exposed in the project area belong tor&lr@rmation of Vaikrita Group
comprising feldspathic gneiss, high grade schigtraigmatites and Jutogh Group consisting of
massive gneiss,banded gneiss, quartzitic gneisstinit bands of mica schist.

Highlights:

Geological mapping on 1:10,000 scale and geoteahagsessment in the part of HRT
area (between Shyong khad & adit-1l, face-lll) wearried out in order to assess the
manifestation of the Vaikrita thrust. In the mappeda predominantly light to dark grey medium
to fine grained gneiss (biotite/quartzitic) is egpd. Foliation joints are dipping with low dip
(100-300). Variation in dip direction is due todolg and warping. The rock mass is intersected
by two prominent and two random joint sets apamnfthe foliation joints.

On the basis of geological mapping and drill cavgsl (DH-6 & DH-6A drilled at
Shyong nala) it is revealed that in this reachdherno surface manifestation of thrust zone,
however, reversal of metamorphism faces is notaledg road section, either bank of Shyong
nala and also in drill core logs. HRT face -lllwtards upstream direction will cross Shyong nala
at +tRD 1500m, below nala section rock cover ismt6@hich is > 3D and as per drill core logs
rock mass at this location is hard and compactii@nbasis of above geotechnical inputs it is
suggested to adopt cautious excavation with cdattdblasting with concurrent support (rock
bolts of adequate length & dia and appropriatektiess of shotcrete). In view of perennial nala
above HRT crown possibilities of seepage cannotulbed out Therefore, provision of deeper
drainage holes should be given to release thepater pressure. Visualizing the size of wedges
in the massive rock mass it appears that lengthig&neter of rock bolts are inadequate,
therefore, it is suggested to review the supptesy in consultation with designers & geologist.

Detailed geological /geotechnical assessment ofthal on-going excavation of the
appurtenant structures viz. Powerhouse, TransfohakkrBus ducts, HRT, Desanding chambers,
Surge gallery etc. have been carried out. And @nbthsis of rock mass parameters and site
conditions it is suggested to excavate the benahewain caverns in segmental manner by
adopting leg and lag excavation along with conaurseipport. Timely installation of rock bolts
in proper direction (padding in face plate etcgl application of adequate thickness of shotcrete
is also suggested as per rock class. Excavatitimedbus ducts should be done alternatively i.e.
at a time BD-1 & BD-3 with concurrent support rdotlts, shotcrete and steel ribs at the portal
of both the ends (MH & TH) at least upto 1D. Exdadasection should not be left unsupported
for longer period it should be supported with ie gtand-up time of rock mass otherwise it will
lead distressing in rock mass.

On the right bank of Satluj River (barrage areanitowoing is being done of the slope
through instruments (inclinometers, surface targats peizometers) to assess the movement and
water table condition. On the basis of availabkgrimental data nothing can be concluded as
the results of instruments are very erratic andtéichdetails available, therefore, it is suggested
to collect data accurately and periodically so {hratper interpretation of the data can be made
by the experts.
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A.2. PER-CONSTRUCTION STAGE HEP

A.2.1 THANA- PLAUN HE PROJECT

Project feature:

Thana Plaun Hydroelectric Project envisages cocistruof 106.7m high concrete dam
across the Beas River, near Thana village, disMiahdi, Himachal Pradesh. Initially it was
contemplated as run off river scheme by divertmgaunded water through 8m dia and 6479m
long head race tunnel to a surface powerhousewvilésge Guini on the right bank of the Beas
River to generate 141 MW of hydropower. Due to kelitation, environmental and other related
problems, alternate underground powerhouse onighé bank at the toe of the dam has been
considered having an installed capacity of 191MWe Pproject site is located between latitude
310 49’ 27" - 310 49’ 47" and longitude 760 50’ 22760 46’ 06", falls in the Survey of India,
Toposheet No. 53 A/13.

Geology:

Red to purple shale and micaceous sandstone adhaagormation (lower Dharamshala) and
massive grey sandstone with subordinate grey teshede of Kasauli Formation is exposed at
dam, HRT and surge shaft areas. The proposed suysftagerhouse on right bank of Beas River
is located on the River Borne Material.

Highlights:

Studies were carried out along thesBRaver. Beas River flows in northwest
direction and its important rivulet Rana khad floimssoutherly direction and meets the Beas
River just upstream of the proposed main dam &xising the present study, the reservoir area
comprising of sandstone (grey colour thickly beddsmhdstone/thinly bedded micaceous
sandstone) and shale/mudstone (grey and reddishiredl thinly to thickly bedded) present in
the ratio of 60:40 respectively. The lithology cas\va unique ridge and furrow topography which
can be identified from far places. Structurally theks comprises of three sets of joints of which
J1 is bedding parallel joint. The area forms secortr topography having synclinal hills and
anticlinal valley. The slopes are facing easteryadt bank and westerly on the right bank along
the Beas River. The slopes are quite stable byieates wedges forms leading to rock fall,
besides destabilization/failure of slopes undeurssibn condition and toe cutting be the river.
Number of slides/vulnerable zones have been idedtdnd mapped along the Beas River. Also
RBM terraces have been identified and mapped. ifjofieant slides were recorded in the area
examined.

A.2.2 RENUKAJI DAM PROJECT:
Project Features:

The project envisages constructbri62m high rock fill/Earthen dam with
three diversion tunnels and surface powerhousdemight bank and chute spillway on the left
bank. This will generate 40 MW of power apart fraomgmenting water supply to Delhi.

Geology:- The project area exposes mainly dolomite, limesema: shale of Krol and Infrakrol
Formation.

Highlights:-

Geological mapping was carried out along the eidgetween Jagar ka khala &
Renukaji Lake to identify the possible paths ofergesir leakage mentioned by the previous
workers. The likely paths can either be along tleaukaji Thrust or the Lower Krol limestone
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trending across the divide. Since 79% of the resens occupied by soft formations, the
possibility of leakage through exposed terrace ratabove El. £675m (mentioned by earlier
workers) cannot be ruled out. The rock type expadesg the ridge are Blaini, Krol and
Infrakrol Formations. Dark grey phyllite/slates, agizite, grey bedded limestone with shale,
dolomite and pink shale are the major rock typgsosgd. The rock sequence is closely folded
locally into isoclinal to overturned folds, showirrgpetition of beds. Kathmali nala along
Sangrah road, near Dhanoe is flowing from the fat ef the ridge towards Jagar ka khala.
Along Koti-Dhiman road, along ridge, there are mawgasonal nalas and perennial springs
which are flowing towards Renukaji Lake and conttibg water to the lake. So, it appears that
the ridge is forming water divide between Jagarkkala and Renukaji Lake. However, the
reservoir at FRL £773m, mostly exposes the sofinseats on the left bank of the Jagar ka khala
near dam site.

Detail geological mapping on 1:15,000 scale andeggmical assessment of the ten (10
nos.) potential slides were carried out coveringaaga of 0.83 sgkm on 1:2500 scale. It is
revealed that mostly slides are confined on thiebahk of Giri River. On the left bank Jaunsar
Group of rocks is exposed which comprise predontipgrhyllites, slates and quartzite along
with quartz veins (mostly parallel to bedding plaaeplaces. On the right bank Krol and Infra-
Krol rocks are exposed comprise dark grey phyllisgés, quartzite, grey bedded limestone,
dolomitic limestone and pink shale separated byGhethrust passing along the course of Giri
River. Jaunsar Group forming hanging block whichupghrusted over Krol Group of rocks.
Bedding joints are dipping in general towards hille. Apart from the bedding joint the rock
mass is intersected by four prominent joints anel @mdom joints. The main causative factor of
the land slide is highly jointed rock mass, stegpe angle and d and movement in loose
rockmass during heavy rains. The slope is occupiddscanty vegetation (mostly bushes & few
trees). The slides are mainly in the forest/bateend and there is no threat to any habitation,
cultivated land and communication route exceptesiid 2 (may cause instability problem to the
road from Dadahu to Sangrah) and 2A where few I®ase located near the crown and may
cause instability problem after impoundment of theervoir. The slide debris may contribute in
siltation to the reservoir therefore, retainingusture (crate/gabion walls) at the toe of slide and
check dams at different levels along the pererseakonal nala have been suggested.

Apart from that 9 nos of potential landslides wstadies in the proposed Renukaji
reservoir and suggested remedial measures likefitatthns of slopes, construction of well-
designed retaining structure (gabion/create wallgjifferent locations in between the slide and
channelization of the seasonal/perrinal nalas.

A.2.3. Sugrani-Sundla HE Project, Chamba District Himachal Pradesh.
Project Features:

Surgani Sundla HEP has been contemplated as a g&neration development on Siul
River, a tributary river of Ravi in Chamba distrt H.P. it is a downstream development of
Baira-Siul HEP (180MW). The project envisages mdition of silt free water available from the
tail race outfall of Baira-Suil HEP through a grds=ad of 77.18m for the generation of 48MW
of power in a surface power house located nearavaiiage, on the right bank of Siul river.

Geology:

The area exposes Chamba Formation consisting &, ghillite and philitic quartzite,
Manjir Formation consisting of pebbly & gritty quate, Diamictite, conglomerate and philitic
quartzites, whereas Katarigali Formation considtslark grey slate, quartzite, carbonaceous
phyllite and few limestone bands belonging to Uppssterozoic age. The Saloni Formation is
also exposed consisting of black slate and silestinTriassic age (?). The rocks are generally
traversed by four sets of discontinuities S1 /Apbicdg N30° to N35° with an amount of 30°-35°;
J2 dipping N220° to N225° with an amount of 65°-33°dipping towards N90° with an amount
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of 70°-75° and J4 dipping N235° to N240° at an arhofi 30°-35° and most of the shears or
weak planes are parallel to foliation parallel foin

Geological mapping along the critical sectionshaf proposed HRT was carried out on 1:10,000
scale. It was observed that the contact betweemBaand Katarigali Formation is faulted (?).

The faulted contact (?) was noticed along the Ghdeda where reversals of dips, degree of
folding and juxta position of both the formation he core of the fold axis are observed.

However, this contact has been observed in thefdise proposed power house area. The four
geological sections have been observed with the dleBurveyor viz., two across HRT, one at

power house area and one near Intake. The geolaiata plotting could not be done due to

non-availability of the updated geological plantbé project. It will be done as soon as the
updated plan will be available.

A.2.4. Luhri HE Project, Kullu & Mandi Districts, H imachal Pradesh.

Luhri Hydroelectric Project stage lll is proposedbie located in Mandi and Shimla districts of
Himachal Pradesh. Earlier, this project was withVI$l] only, but later on staked by State
Agency, HPPCL, with name Sunni HEP (Jaisi HEP). Nagain it is handed over to SJVNL.
LHEP, Stage Il Hydroelectric Project envisagesstarction of a 68m (height from river bed
level) high concrete gravity dam across Satluj Riwgth a subsurface power house of +339MW
capacity located on the right bank near Jaisi §él@n Sainj — Sunni Road, Himachal Pradesh.
Accordingly a GSI team comprises of Director, EGESI, SU: P & HP, Chandigarh along with
Sh. Prashant T. llamkar Sr. Geologist, carriedimgpection of the proposed dam site for LHEP,
Stage Ill Hydroelectric Project along with teampobject authorities and suggested to carry out
geological mapping in the proposed dam site aré&dage 11l & Stage Il

The geological mapping was carried outnd around LHEP Stage IIl on 1:2500
scale covering an area of approx.1Sqg.km. The pexpdam site exposes pink quartzite on both
the bank belonging to Khaira Formation and limestam u/s from the proposed dam axis
belonging to Khatpu Formation. The general trentbbétion is N30°W/S40°E dipping 45°-70°
(variation of dips is due to folding) towards Nofast that is in upstream direction which is
favorable for any concrete dam. Total three setgoioits along with the foliation have been
observed on both the bank. The contact with guaremd limestone has been observed around
+300m u/s for the proposed dam axis. The contapeas to be faulted / sheared trending
N45°W/S45°E with an average dip amount is 40-6%%atals N52°E and is characterized by
highly jointed and pulverised rock mass.

The location prima-facie appears suitable geokldbyidor location of dam but dam axis can be
decided for undertaking DPR stage investigationier ajeological mapping in the assessable
portions. The underground PH site need shiftingaiols d/s side so that caverns are away (as far
as possible) from the thrusted contact and entivetsires are in Khaira Quartzite.There is likely
hood that material from excavations can be utiliasdconcrete aggregate (non wearing and
wearing) after performing required tests. This Wwal great benefit project as it would drastically
reduce the requirement of dumping sites as wellireqment of quarries. The underground PH
site need shifting towards d/s side so that cavarasaway (as far as possible) from the thrusted
contact and entire structures are in Khaira Quartzi

The proposed LHEP stage Il dam site geologicglpimg have also been carried out covering
an area of 1.5 Sqg.km. The proposed dam site isddazear Nanj Village on Sainj — Sunni Road
in Mandi and Shimla districts of Himachal Prade3ie proposed dam axis aligned in
N50°W/S50°E direction and located £700m u/s froomjN&ridge. The grayish pink dolomites
belonging to Khtapul Formation are exposed on liaghbank (with very thin overburden on the
left bank) of the proposed dam axis. LHEP stagiath site right bank has evidences of solution
action visible in form of cavities which needs het investigations. Also the open joints are
more on the right abutment. Very thick terracpas#s have been recoreded above EIl £ 820m
on the right abutment. On the left bank, d/s ofpleposed dam site area huge palaeoslide debris
was observed upto El £ 780m. The rock has beenyhiglded and dissected may be due to
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Kulu Thrust and Kotlu Thrust (?) passing nearby d&m area. However, the general trend of the
rock on the right bank is E - W dipping Northernd on the left bank, it is N55°W-S55°E
dipping 53° towards N35°E. The litho units are &@ed by 3 sets of joint including bedding
joints and are tabulated in Table 3 & 4. The joiats open on the left bank and the cavernous
rock was observed on the right bank at the propased site. There was no rock exposures
found in Kotlu Khad in the proposed FRL that is £#57m. Both the bank of Kotlu Khad
exposed fluvio-glacial debris and RBM depositsajiproximatelyl00m u/s of the proposed dam
axis, where Kotlu Khad meets with Satluj River, gignatures of the palaeo-channel of Satluj
River was noticed. The depth and extent of thequdlannel needs to be examined and explored
as it can pose serious geotechnical issues torthech

Hence, based on the geological mapping and théossgbrepared, the following has
been recommended: -

To examine the alternative site for stage — Il,rneblage Nathan d/s of the present
proposed dam site near Nanj.

To undertake further investigations by using gesptal methods in order to acess
depth of paleochannel.

Communication and Transport projects in H.P & Punjab (Item Code No.
EG/C/NR/PHP/2016/055)

A meeting was called by Special Secretary, PowevtGf HP on 22nd March 2017 at
Shimla which was attended by Director EG Divn S®&HP along with Director, Civil, HPPCL.
The meeting was attended by Chief Engineer, CPWDrapresentative from Karcham Wangto
HEP. Since DPR has already been prepared and varknstruction is to be started Karcham
Wangto project authorities raised apprehensiorhefdafety of SFT and HRT. For this Special
Secretary sought view of undersigned on this iskugas opined that GSI has already advised
for strict blasting controls during constructiontbé tunnel in view of nearness of traffic tunnel
to SFT and also it has to cross SFT at two locatisnwhich reach no blasting has been
suggested. It was recommended to sought opini@m @minent blasting expert from a premiere
institute (CMRI/CMPDI/NIRM) on the DPR made aftesiting the site so that the excavation
methodology is finalized in the tender stage its&léo it was suggested that during excavation
of the tunnel an eminent blast expert is statioaiesite to take care that there is no damage to
Karcham Wangto HEP civil structures. It was alsorggly recommended to involve Govt. of HP
and HPPCL experts in the yearly inspection of SRA also to videograph the entire SFT before
undertaking construction of traffic tunnel. Thislivide very helpful in assign the damage caused
if any after construction of tunnel and in avoidiagy litigation from private player i.e. M/s
Jindal which are present the owner of Karcham Wahri§EP.
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NUMBER OF FIELD DAYS SPENT BY THE OFFICERS (till 31 st March 2017):-

Name of Desig No. of days in Total No. of
l. | Officer nation field during Jan to | days since
No March, 2017 commencement
Sanjiv Kumar | Director 6 days 17 days
1
Prashant T.llamkar Sr. Geologist 25 days 91 days
2
D. P. Dangwal* Sr. Geologist 29 days 47 days
3
Parveen Kumar@ Sr. Geologist 33 days 97 days
4
Ravi Shankal Geologist 22 days 88 days
5 | Chaubey@
Venu Gopala Krishng Geologist 7 days 90 days
6 |B@
Ms. Satavisha Gangul Geologist 0 days 45 days
7 | %

* Joined EG Division, SU: P&HP on 5th Dec.2016tansfer from Bhutan

% Joined GSI, Chandigarh as a Geologist on daigdure 2016 (39th OCG). Working
P/T in EG Divn, GSI, Chandigarh and has beersteared to Mineral Investigation Division in
the month of January 2017

@ Attended 13 days Advanced Engineering Geologyr€&oat RTI, Dehradun, NR-
Lucknow.

Item Code: EG/C/NR/JK/2016/056

Title: Geotechnical evaluation of water resource, comnatimic and transport and heavy civil
engineering project in J&K.

Objective: To carry out feasibility and detailed geotechnicakestigation of multipurpose river
valley projects and evaluation of Landslide, rodidnanent, bridge sites, roads, tunnels and
railway line in J&K.

Highlights:

1. PRELIMINARY LANDSLIDE AND SLOPE STABILITY ASSESSMEN T OF
PANTHA CHOWK AREA, SRINAGAR DISTRICT, JAMMU AND KAS HMIR

Pantha chowk is located on Jammu-Srinagar Natibliglhway approximately 12 Km.
from Srinagar city. The affected area falls in @yrwof India, Topo sheet N0.43J/16 with spot
Latitude: 34°02'23.33" and Longitude: 74°53' 07 .&f7elevation of 1594.0 mabove msl.

The affected mountainous slopes adjoining to te&lemtial area is reported to have experienced
instability in the recent past and forcing overf@@ilies to shift to other safer locations.
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Location map of Pantha Chowk

GEOLOGY OF THE STUDY AREA:

The study area is part of the Panjal volcanics laifid constitutes the major volcanic activity that
took place in the Kashmir area during the lattat p&the Carboniferous to late Triassic. It is
recognised by a basal Agglomeratic Slate zone lmmducceeding- Panjal Trap—the lava flows of
mainly basic and partly acidic nature. The maxinthiokness of the volcanics recorded is 2438
metres (8000ft) in the Wular lake area, and 3048en€10,000ft) in the Liddar valley region. In
the Wular lake area, the fossiliferous limestonedseof the Triassic age appear within the traps

GEOTECHNICAL APPRIASAL OF STUDY AREA:
The geotechnical investigations of Pantha Chowla avere conducted at the rocky ledges

exposed at peaks above the affected settlement galmorth eastern slopes.
It was observed that Panthahills mainly comprideBamjal traps of Permian age, which
is heavily jointed and blocky in nature. The joiate cross-joints in nature. These blocks prima-
facie appear to be unstable. The prepared slopghuooretry reveals presence of moderately
steep slope, locally developed steeper escarpmeedgsitive slopes or overhangs, the latter of
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which might have been caused due to uncontrolledtinly at open quarry very close to the
affected site. The scars observed at the crowngmoapparently indicate evidences of past old
wedge/ topple failure in this area.

The probable zone of detachment area is approaepalykically above the affected site.
The height difference between these unstable blanksthe damaged structures is about 400 to
450 m. The general slope angle Sbutherly. The chronic instability of the hill asound 35 %
(VE).

Joint characteristics measured at Pantha Chowk:

Sl. | Joint Number | Strike &Dip Continuity | Spacing Opening | Remarks
No (m)
1131 E-W- /15| 150 -|10.0m 1 -5 cm Smooth
(Bedding Southerly 200
joint)
2132 N60°W- 20 — 25| 3cm-1m Less thanSlightly
S60°E/SONE | m 1cm rough
3133 N20° E- 20 - 25/5-10 Up to| Slightly
S20°W/80SE | m 1cm rough
4| J4(random N70'W- <1lm 100-150 1-2cm | Slightly
joint) S70E/50SW rough

CONCLUSION AND RECOMENDATIONS:

1. During preliminary geotechnical assessment of Ra@imowk area, vulnerable sites were
identified namely rocky ledges protruded right abaifected house.

2. The slopes above Pantha Chowk area appeared toskeble and to mitigate from any
probable topple and wedge failure in futurassleasttwo rows of rock barrier fencing
of high tensile cablesnay be installed above the habitations in coordinan with the
experts of Geological Survey of India.

3. The strength of the cables and height of the fanclke designed considering the site
conditions. Further, wire mesh with anchors mayplaeed onto the surface of protruding
rocky ledge so that any detachment from surfacebeaavoided.

4. The slope area above the Habitation/Mohalla is ina@stmposed of slightly moist, 5 m
thick (maximum) slope wash/slope debris materiam8& creep movement in this slope
forming mass is evident from tilting of trees. Hature stability, maintaining proper
drainage system in the area and provision of remginwalls with weep holes are
suggested.

5. Quarrying activity is to be avoided as far as galssin the vicinity ofhabitation so that
slopes are not disturbed and natural profile isigpenaintained to ensure stability, or
habitation should be avoided in the vicinity of Qussite.
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2. PRELIMINARY LANDSLIDE AND SLOPE STABILITY ASSESSMEN T OF
KULIGARH AREA, KISHTWAR DISTRICT, JAMMU AND KASHMIR

The Kuligarh is located on Batote-Kishtwar Natiortabhway near Drabshalla. The
affected area falls in Survey of India, Topo shdet430/16 with spot.atitude: 33°09'50.03"
and Longitude: 75°48' 10.49" at elevation of 105m above msIThe mountainous slope at
Kuligarh area has reported to have experienceabiigy in recent past also and the recent
episode of instability on March 172017, forced hundreds of commuters and passergers
strand on 100-km Kishtwar-Batote highway which rarmed closed for the movement of
vehicles due to landslides. The highway, only sigfink connecting Kishtwar district with rest
of the state.

Taking suo-moto action and as per instructions fideputy Director General, SU: J&K,
Jammu, a team of Geologists comprising S/Shri Daeeisingh and Suresh Kumar Rana Sr.
Geologists, under the supervision of Sh. Vijay $§biva, supervisory officer Engineering

Geology and Landslide Division carried @éotechnical assessmgmé&liminary studies.

Location map of Kuligarh landslide

GEOLOGY OF THE STUDY AREA:

Geologically, Proterozoic rocks of Salkhala Group axposed in the study area. The
slide area is occupied by glacio-fluvial materigédying the mica schist belonging to Salkhala
Group. The schist is highly jointed with three pinemt sets and is associated with quartz

veins. The Salkhala Group comprises low to mediusailg metasedimentary suite

Consisting of slates, phyllites, quartzite, micaist; carbonaceous and graphite schist,
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crystalline limestone, dolomite and biotite gnesssl occasional metavolcanics (Gupta, B.K

and Jamwal, J.S, 1975). Unconsolidated Quaternappgsits, comprising fresh river borne

material, fan alluvium, slope wash and scree adespread along the Chenab river valleys

and on valley slopes. These are composed of suidenl to rounded pebble, cobble and
boulders of quartzite, gneiss, dolomites and votcapcks in silty and sandy matrix with silt
and sand lenses at places. In this area Quatesedignents are confined to parts of Chenab
basin.

GEOTECHNICAL APPRIASAL OF KULIGARH SLIDE:

The geotechnical investigations of Kuligarh areaenconducted at rocky ledges exposed
at peaks, above the affected road stretch. Thédigervations are as under:

It was observed that Kuligarh hills mainly compsisef Salkahala rocks of Proterozoic
age, which are foundheavily jointed and blocky atume. The joints are cross-joints in nature.
These blocks prima-facie appear to be unstable. Sityge reveals presence of steep slope,
locally developed steeper escarpments, negatiy@slor overhangs, the latter of which might
have been caused due to uncontrolled blasting glunad widening work/excavation of the
slope or its toe. The scarsobserved at the crowtiopaapparently indicate evidences of past old

wedge/ Planner failure in this area.

Joint characteristics measured at Kuligarh:

Sl. | Joint Number | Strike &Dip Continuity | Spacing Opening | Remarks
No (m)
1]J1 N10'W-S10E 100 -15.0m 10 -50 | Smooth
(Bedding /80" NE 130 cm
joint)
2| J2 S50°E-N50°W/ 15 — 20| 15cm- 10cm- Slightly
20' SW m 30cm 30cm rough
333 N725W -] 10 - 15/ 10-15cm Up td Slightly
S72°E/70SW | m lcm rough
4| J4(random N22W - S22E| <1m 50-100 1-30cm  Slightly
joint) /45 SW rough

The area continuously seems to be under streshuiadicated by presence of tension
cracks at crown portion, due to this it is appreleehthat in near future the area again witness
episode of sliding as the area is under continstiesses due to vibrations produced by heavy
vehicles, further the authorities are instructedake necessary precautions during rainy and

especially during earthquakes.
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CONCLUSION AND RECOMENDATIONS:

1. During preliminary geotechnical assessment of Kahg area, vulnerable/rocky
ledgesright above affected road stretchwere idedtif

2. The area reveals presence of steep slope, localigiabed steeper escarpments, negative
slopes or overhangs, the latter of which might hbgen caused due to uncontrolled
blasting during road widening work/excavation of #lope or its toe.

3. The Kinematic analysis and stereographic plot iagis that the major wedges or planar
mode of failures is plausible at the prevalent slégce because of orientation of J1, J2
and J3.

4. The area continuously seems to be under streshwsiadicated by presence of tension
cracks at crown portion, due to this it is appreleehthat in near future the area again
witness episode of sliding as the area is undetimmorus stresses due to vibrations
produced by heavy vehicles, further the authoriges instructed to take necessary
precautions during rainy and especially duringheprakes.

5. Public awareness programes to train peoples towapehis problem and situation must

be initiated with the help of experts.

6. Protective covers over roadways/Clip tunnel/rockdshmay be exploregndremoval of
detached rocks or other material from upslope deak bolts or other similar types of
anchoring should be used to stabilize cliffs, aggsén the hazard anthy be installed
above the road/upslope in coordination with theeetgpof Geological Survey of India.

7. Warning signs are recommended in Kuligarh areasafzareness. Stopping or parking
under hazardous cliffs should be warned.

8. For future stability, maintaining proper drainagstem of upslope area was suggested.

9. Blasting activity is to be avoided as far as pdssib the vicinity of Landslide so that

slopes are not disturbed and natural profile iadp@enaintained to ensure stability.
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Item Code: EG/C/NR/UP/2016/059
Title: Geotechnical evaluation of Water Resource Develmpieojects in Uttar Pradesh.

Objective: To carry out preliminary, pre-construction, constion and post construction stage
geotechnical investigations of water resource dgwaknt projects.

Highlights:
1. KANHAR DAM PROJECT, SONBHADRA DISTRICT, UTTAR P RADESH
During the quarter 3D logging of tunnel was carmed on 1:200 scale 522 m.
Grouting was suggested for head sluice of RKC.
2. BHAUNRAT DAM PROJECT, LALITPUR DISTRICT, UTTAR PRADESH
During the quarter reconnoitory traverse was takerards U/S and both the side of Jamni river.
ADDITIONAL ITEM
1. SAKTESHGARH AND SEMRI BANDI PROJECT, CHUNAR, MIRZAP UR
DISTRICT, UTTAR PRADESH
During the quarter site of Sakteshgarh and SenmdBawas visited and remedial measure was
suggested to minimize the seepage problems.
2. DHURWARA DAM PROJECT, LALITPUR DISTRICT, UTTAR PRAD ESH
During the quarter reconnoitory traverse was tak@uond proposed Dam axis.

Iltem Code: GL/NR/HQ/2016/060

Title: Long term monitoring of Mass Balance of Hamtah glacLahaul and Spiti District,
Himachal Prades{On expedition basis).

Objective: To carry out long-term monitoring of Mass Balanééiamtah glacier.
Highlights:

Data processing, analysis and computation of variparameters including mass balance,
summer flow, meteorology etc. were completed. Sttiechi report to Director PSS on
31/03/2017.

Iltem Code: GL/NR/HQ/2016/061

Title: Evaluation of potentially vulnerable areas for higlacial Lake Outburst Floods (GLOF)
risk areas in Uttarakhand. (On expedition basis)

Objective: To study the high-risk areas for Glacial Lake OusbuFloods, this could be
potentially dangerous to human settlements dowaustrédentified through remote sensing
studies.

Highlights:

After successfully completion oflfiework all field data was plotted and prepared
Detail maps, Snout maps, detail Lake maps, Geonotwgltal maps have been completed.
Prepared different thematic maps relating to item.
Prepared and submitted interim report to Direct®gn 31/03/2017.
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Iltem Code: SER/NR/HQ/2016/022

Title: Compilation of an Inventory of Glacial Lakes of NworWestern Himalaya and
identification of potentially vulnerable areas foigh GLOF-risk; based on Remote Sensing
Multi-Spectral Data.

Objective:

To compile a complete inventory of Glacial LakedHifhachal Himalaya and to identify
high-risk areas for Glacial Lake Outburst Floodhjck could be potentially dangerous to
human settlements downstream.

To be published as planned publication of GSI.
Highlights:

After receiving LISS IV satellite imageries from RS Division Identify and digitized all
the glacial lakes in ArcGIS platform.

Modification and correction in digitized lakes ugiminimum cutoff value.

Calculate all the attributed for each lake and areg district wise glacial lakes inventory
for Himachal Pradesh.

Prepared and submitted interim report to Direct®Bn 31/03/2017.

Iltem Code: SER/NR/HQ/2016/023

Title: Mineralogical studies of geological samples by X-diffraction and separation of heavy
and clay minerals and their identification.

Objective:

Mineral identification of geological and other madé by X-ray Diffraction and other
studies.

Sample processing and separation of heavy mindrglsdensity separation using
bormofrom and /or magnetic separation.

Chemical treatment of soil/sediment samples fob@aate, organic mater and free iron
removal followed by clay mineral separation.

Clay fractions are subjected to different treatraelite glycolation, saturation with

calcium, potassium, magnesium followed by heattitneat at various temperatures.
Treated samples are further subjected to XRD aisalgs identification of clay mineral

phases.

Outside agencies sample’s XRD studies such as aeawation of materials and
calculation of particle size of nano materials agrpent basis.

Highlights:

63 samples pertaining to FS16-17 have been analylz#dl numbers of 427 mineral
phase were identified.

10 samples received from GSI, NER Shillong weresed only on XRD and xrdml files
is send to Director, Mineral Physics, GSlI, Shillong

100



Iltem Code: RP/NR/HQ/2015/054

Title: Detailed study of Pleistocene vertebrate fossilanairginal Gangetic plain of Jalaun,
Hamirpur and Kanpur Nagar and Kanpur Dehat distraft Uttar Pradesh and ultrastructural
study of different fossil groups to bring out palakmate and palaeoecology.

Objective:
Detailed study of vertebrate fossils to bring aurfal diversity.
Establishing palaeoclimate and palaeoecology.

Comparative ultrastructural study of tooth of diffet fossil group to understand food
habits.

Highlights:
1) Identification of the vertebrates and invertebramesrofossils was completed.

2) Hindi translation of abstract was carried out biyocefs.
3) Photo plates were properly arranged for incorporsitnto the report.

4) Fossils incorporated in the final report of FS 2Q¥5were listed in NRV and NRF
registers of Palaeontological repository.

Iltem Code: SER/NR/HQ/2016/024
Title: Miscellaneous services of Palaeontology DivisioartNern Region.
Objective:

Morphological and ultra microstructural studieshwiicrochemical analysis of samples /
fossils with the help of SEM-EDX.

Identification of fossil samples submitted by odfis of the region and guidance to
officers in palaeontological and stratigraphicallgems.

Maintenance of Repository of Palaeontology Divisaml its upgradation.

Maintenance of the Palaleontology Gallery in thesklum.

Maceration of samples, study of micro fossils amoihsission of the reports.
Highlights:

Consignment of new SEM EVO-18 was received in th#ding on 17th Jan.2017 and
later it was shifted to the SEM lab. The list @nits which were not supplied with SEM
consignment was given to the service engineer of Zaiss .For the installation of
10KVA UPS for SEM a 3 Phase connection was neeBedjuisition through proper
channel for this connection was submitted to CPWDreminder for the 3 phase
connection in the SEM lab was sent to the Secuwffiger. It was informed that due to
budget problem connection will be provided in A@U17.

A total number of 6 clay samples of Siwalik groupere/ received for
micropalaeontological study from Chandigarh offigertebrate fossils in the repository
were properly arranged.

Officers were engaged in demonstrating the Musepecimens to the students of
different organizations (Vidyagyan school, Sitapetc.). Process of upgradation of
museum is in progress.
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ltem Code: RP/NR/HQ/2016/062

Title: Characterization of Ore Fluid vis-a-vis Copper Maliation in North Delhi Fold Belt,
Mahendragarh District, Haryana.

Objective:

To evaluate the potentiality/capacity of the mihienag fluid in extensional part of the
Khetri Copper Belt (KCB).

To fingerprint the evolution of the mother fluiddan
To constrain the P-T condition of mineralization.

Highlights:

Petrography

One officer (Dr. N. Surdas Singh) was engaged enpte-field preparation and carried
out fieldwork in and around TS 54A/1, MahendragBiktrict, Haryana for 06 days in
the month of March and April 2017 pertaining to iéiddal linked item, MIP, GSI,
Faridabad. He has collected about 20 bore holesamles for fluid inclusion study and
now engaged in the preparation of slides and detasitudy and subsequently a report
will be sent to concerned Director and officer fiarther incorporation in the final report.
All the officers were engaged in the fluid inclusipetrography, microthermometry, thin
section petrography, ore petrography of the curRIatitem and started writing of the
progress report.

Preparation of quarterly RAC and Term Review Magsimmaterials (including Dossier)
and power point presentations.

Officers were engaged in the preparation of theepaplated to Gurhar Pahar project of
FS 2015-16.

Officers were involving in consultation of literaés related to fluid inclusion study,
hydrothermal alteration in IOCG and VMS depositd ather related literatures of
copper mineralization for the processing of thegpess report.

Two officers (Alok Kumar & Suman Das) were engagedM-I work and FSPMIS
upload respectively. Sh. Alok Kumar also lookeaiathe Museum, GSI, NR, Lucknow.

Iltem Code: SER/NR/HQ/2016/025
Title: Miscellaneous Services of Petrology Division.
Objective:
Routine upkeep maintenance and operation of Fhdllision lab.

To provide Fluid Inclusion microthermometry data saimples received from different
mineral investigation projects.

To provide assistance to operational units and sahims/projects of GSI, NR in
petrological studies and provide technical consilfao outside agencies.

To cater Petrological/Survey store items of NR kéeep instruments in working order.
Highlights:

During the period from January to March, 2017 altof 381 thin sections / polished section
were prepared. In addition to this 15 nos. grainumiong and 31 nos. of heavy mineral
separation have also been complefddprepared thin sections/polish sections weredesihover

to respective field officersAdvanced research trinocular polarising microscope has been
received by the Polar Studies Division, Haryana.ln December, 2016, 50 nos. of GPS were
received. Maintained thin section preparation récond thin section study register at Petrology
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Lab as well as regular up keeping and maintenaheei@oscopes and computers installed in
PetrologyLab has been carried out. The associated officarsed out the work related to
maintenance and operation of the Fluid Inclusiobdratory including study of the wafers and
also monitoring the quality of the fluid inclusiomicrothermometry data by calibrating with the
standard wafer of C£provided from the Linksys at regular interval whé for good precision
and accuracy of the microthermometry result.

Item Code: RP/NR/HQ/2016/063

Title: Establishment of Tectono-stratigraphic sequendadiis-Tsangpo Suture Zone (ITSZ) in
Spontang, Sapi-Shergol and Drass areas, Leh amgil Westricts, J&K (On expedition basis).

Objective:
Detailed characterization of the different ophmkind associated ultramafic-mafic suites.

Establishment of tectono-stratigraphic sequencd 8% and palaeotectonic activities in
the region.

Interrelation of Indus Flysch vis-a-vis Indus malas
Search for chromite, PGE and any other mineraécohomic importance.
Highlights:
Carried out SEM-EDX study at CHQ-Kolkata for PGEdaBold-silver mineralization
associated with ITSZ and published a note in G&igho

Preparation and finalization of lithologs of Indilsgsch vis-a-vis molasse sequence and
geological map pertaining to FSP 2016-17.

Collaborated palaeobotanical study is being caroat with the scientists of BSIP,
Lucknow.

Carried out detailed petrological studies.

The environmental interpretation of the Indus flysds-a-vis molasse with a sequence
stratigraphic approach is being attempted.

Consulted literature related to field area andlierfield season FS 2017-18.

Engaged in writing of scientific papers. Detailstbé scientific papers have been given
by the end of this material.
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Iltem Code: RP/NR/HQ/2016/064

Title: Lithostratigraphy, palaeontology and paleoenvirontak studies ofTethyan sequence
around Malari, Chamoli and Pithoragarh districtdathkhand.

Objective:
To search and study fossils

To establish lithostratigraphic succession and haracterize geological time/event
boundaries: Precambrian-Cambrian and Permo-Triassindaries

To study geological evolution based on sedimentoddgstructural, and geochemical
data

To compare Tethys sequence of Spiti valley with gfidJttarakhand.
Highlights:

New bryozoan fossils from the Ordovician sequenicélit valley, Kumaon Himalaya
were studied based on field as well as laboratdugys Morphologically Zoarium
reticulated undulatory, 6 cm length and 3 cm widtid represents both well preserved
obverse and reverse side. Branches five to sevelhpveserved, longitudinally sinuous,
bifurcating, smooth, anastomosing, showing 1.8@In8m width, an alomost double
where the branch anastomoses and uniform width galreir length forming a
meshwork. The neighboring branches anastomoseaiély and divide 3.30 mm along
their length to generate elongate to sub circukmes$trules which shows rounded
proximal part where branches dichotomous and at@adidistal part where the branches
rejoin. Eight to ten rows of autozooecia open otite obverse surface. Autozooecial
chambers like a tube and shows thick walls, reveide shows a semicircular rugulose
growth pattern. Hemisepta are absent?.

The Permian-Triassic boundary was studied alongkiogad and Yong Gad valley-
sections and correlated with Spiti valley of HimalcRradesh.

The Middle Jurassic hardground and Callovian f@rrous oolite horizon has been
studied in detail and correlated with the Spiti leyal of Himachal Pradesh and
constructed a global feature based on regionasgrassion.

The measured lithosections of Lapthal Formatiomagkic) at Lapthal and Sangchatalla
has been laterally correlated with the Spiti ameé @oncluded shallow water depositional
environment in low oxygen condition with terrestiig#luence.

The Jurassic ammonoids (Spiti Formation) were stlidin association with
Palaeontology Lab, GSI, CHQ, Kolkata. The identifigenera indicate Lower-Upper
Oxfordian to Tithonian age for tt&piti Shale

The studied thin sections were shows superficiammound, broken ooids, menisus
cement and overgrowth. The limestone further di@skias wacke to packstone and
oolitic grainstone within the Shiala and Lapthatration.

Described the observed trace fossils (ChondriteslitSos, Gyrochorte, Rhizocorellium,
planolites?, Thalassinoides) and used in the pafag@mnmental interpretation of the
area).

Geochemical data is being processed and interpfetede provenance study.

Submitted the first draft of the Final report of:2Z916-17 based on available data as on
31/03/2017 for L1 scrutiny.
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Iltem Code: SER/NR/HQ/2016/026

Title: Geotechnical test of soils, rocks and aggregatesived from other project/divisions of
GSI, NR and samples received from outside agern@esdemand basis) and preparation of
consolidated Geotechnical data base.

Objective: Geotechnical test of soils, rocks and aggregates.
Highlights:

During the period January to March 2017: Prepanatd consolidated geotechnical
database of 04 nos. Test Report,03 nos.Test Repsdil samples for 23 nos. of sample,
32 nos. of test and 44 nos. determined.

01 no.Test Report of rock samples for 02 nos. aipe, 08 nos. of test and 24 nos.
determination.

Total-23 nos. of soil sample, 32 nos. of test athahds. determined.
Total-02 nos. of rock sample, 08 nos. of test ahd@s. determined.
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MISSION-V
TRAINING AND CAPACITY BUILDING

During Annual Programme 2016-17, the Regional Tngrinstitute (RTI), Northern
Region, Lucknow and Field Training Centers (FTC)in®lal and Saketi conducted training
courses for the Officers/Officials of Geologicalngey of India, Officers of State DGM’s and
other Organisation under the ambit of Mission-Viwaties. The RTI conducted eleven training
courses/workshops as per the Approved FSP 2016¥d7Aveo need based additional training
courses. The FTCs Bhimtal and Saketi conducteahitigii courses for the new incumbent
Geologists in GSI under the OCG training coursesQrientation Courses for Geologists.

Regional Training Institute imparted training tee tbfficers of different disciplines of
Geological survey of India, officers of State DGMind State Departments like PWD. One
training course on “Paleontology and Biostratigndplvas conducted in collaboration of Birbal
Sahni Institute of Paleobotany (BSIP) in which ¢ighientists of BSIP also participates. The
officers from DGM Mizoram, DGM Rajasthan, DGM Uttd*radesh and Public Works
Department, Uttarakhand were trained during the ¢aarses i.e. on Engineering Geology and
Landslide Studies & Earthquake Geology conductddediradun.

Specific courses on GCM Data Handling and its preiation, Arc GIS, Electron
Probe Micro Analysis (EPMA) were also conducted forparting training to the young
geoscientists in the latest technologies being usedeo-scientific studies. The Group A
(STS/STS) & B officers of GSI NR were also impartedning on Administration, Vigilance and
Financial Management at Jaipuria Institute of Mamagnt.

Training courses were conducted by Regional Trgimmstitute for the Surveyors and
other officials of GSI NR. During these trainingueses lectures and interactive sessions were
arranged in the topics on Office Procedure & Cormap#éipplication, Administration, Finance
and Vigilance related matters. In order to increase of Hindi in official work, workshop on
“use of Hindi in day to day official work” was alsgranged.

Field Training Centre, Saketi, conducted Orientati@ourses for Geologists (OCG)
for two batches of 38 and one each of $9and 48" OCG. Field Training Centre Bhimtal
conducted OCG course for one batch of 8CG. In all 121 officer trainees of GSI and a few
from State DGM'’s were trained in the field of Hirmaghn mapping thus enabling them to handle
mapping projects in the complex terrain of Himakya
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NORTHERN REGION (HQ)
DIVISION: POLICY SUPPORT SYSTEM

The Support System provides administrative, sdiersgind technical support to inter-
regional projects and divisions. A total of 19 seevitems will be taken up during F.S. 2016-17.
Out of 19 items, one items is related to Policypsarp System which deals with perspective
planning and technical coordination; formulatiomplementation and monitoring of Annual
Programme, one item of CGPB Committees & reportcggeing, one item of Technical
Consultancy Services, two item of Park & Museuni, agie item of Core Library, 6 items for
technical coordination of States Units & Geophys@aision, 3 items are related to chemical
stream and lab network pertains to analysis of NG&M Non-NGCM samples, one linkage
item of Drilling Division and 3 items pertain to@ghysical lab network.
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DIVISION: TECHNICAL CONSULTENCY SERVICES
(PSS-COMMERCIAL OPERATIONS)

Item Code: SER/NR/HQ/2016/035

Title: Evaluation/Costing of geological/geo-technicatvemes rendered to sponsored projects
and other request received for analysis of samplesey work and contractual jobs etc. Pricing
of unpublished geological reports. Interaction agoning with sponsors for signing MoU and

realisation of outstanding payments.

Quantum of work and achievements:

SlI. No. Nature of Work Target for FS Achievements Achievements
:2016-17 July 2016 to Septembe Since inception of
2016 FSP 2016-17
1 Pricing of reports As per Two mineral investigatiorPricing of 07 report
availability andreports are under the proccof M-Il G-3 and G4
Demand of pricing as per the SoQ6001
and guidence of TC
Dn. CHQ has bee
done
2 General As and whenAttended in full. Attended in full.
correspondence  anekquired Pursuing the recovery
Interaction with payment with Maneri bhali
sponsoring agencies Hydro Electric Project
3 Processing aAs per Attended in full Attended in full
Quarterly Reports o availability
Internal resource
generation
4 Principal amount aNot fixed 2,504,040/- 48,42,2611
bills raised for
Geotech. Studies
5 Service tax of the billdNot fixed 3,75,606/- 7,17.67%
raised for Geotech.
Studies:
6 Principal amouniot fixed 5,18,865/- 55,25,766-
received from
Geotech. Studies
7 Service tax receivec| Not fixed 48,510/- 7,10,897-
from Geotech. Studies
8 Amount receivec| Not fixed 2,08,720 8,97,926-
towards Lab Tests
9 Service Taxreceivec Not fixed 31,050/- 1,34,54%
from Lab Studies
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10 Amountreceivedfrom|Not fixed 9,090 45,990-
sale of maps
11 Amountreceivec from|Not fixed 1,914 6,933-

sale of Publications

No. of (MoU’s) : 27

On Going MoU and LoU’s
SU : Uttarakhand : Total 6 projects (Gagas&ge, SIVNL-3 Proj)

SU : P&HP

4 Proj, Sainj & Jaisi
SU: J&K - Nil
SU : UP 4

MoU’s in process of signing

: Total 17 projects (Sain&andi, N. Rly., SJVNL-9 Proj, HPPCL-

SU @ J&K : 1 Rail link betweerdhampur-Srinagar-Baramula
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CO

ltem Code: SER/NR/HQ/2015/038
Quantum of work and Achievement:

RE LIBRARY

Name ofTotal Workload \Work Progress of work F' January 2017 — 31*March 2017
work proposed
for 2016-17
1. Skeletonisation IAs Skeletonized core boxes received:
boreholes stored in existiyacessary [ME/NR/UP/2015/019=245 nos. on 08.03.2017.
core shed hallno. 1 & 2
2. Procurement of Racks. As 1. Manufacturing of steel racks by the firm for stayidrill
necessary [COT€ IS under progress. o
2. Sent letter to AP&M Division to know the expetiate
of supply of steel Rack.
S. Tak_lng c_;ustody iAs 1. Discussed with officers associated with FSP
skeletonised drill cores frnqcegsary ME/NR/UP/2016/034 regarding drill cores.
ongoing driling projects 2. Skeletonized core boxes received:
NR ME/NR/UP/2015/019=245 nos. on 08.03.2017.
Creation4l'( | ;I'ak_ingd d(.;llIJStOdy ¢ ‘As No core received.
of Corestﬁ etonised drill cores M, ocagqary
Library other agencies
5. Civil works As Removal of RCC platform from Core Library to mak
necessary [plastered even floor is under progress.
6. procurement of hardwégAs -
&  software, furniturgnecessary

charts/models and displ
material

7. Shifting of skeletonizg
core boxes from core she|
& 2 to propose new cQ
shed at E&T workshop a|
their upkeep ar|
maintenance

AS
necessary

To be initiated after renovation of the E&T workgh

8. Data enty of bore holes i
GSI Core Reposito|
software.

Engaged in downloading of reports from GSI Portad
entering drilling data in prescribed excel sheet.
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Park and Museum Cell, GSI, N.R., Lucknow

During the above period visitors from differeotleges and tourists from other cities visited the
Museum. 150 students of class Xll from Gyan Bh@dilege, Sitapur visited the Museum with
prior permission. Geologists from Glaciology dieisiapprised them about the glaciers and its
importance. Geologists from petrology division reglthe enquiries made by students and their
teachers. Students were very fascinated to sdeshis of different vertebrate and invertebrates.
The poster of “Life Through Ages” was very helpiimlunderstanding the life on earth.

New display labels were placed in the palaeontclkigand petrological galleries. All the
panorama boxes are lighted well and they are emhgthe look of the Museum.

The park and museum cell of NR also maintains tfeodize models of Indian Dinosaurs viz.
Rajasaurus measuring 30 ft. Long and Titanosaunesasuring 42 ft long that were fabricated
and erected in the park facing the museum. Vsiéwe very much fond of these models.
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MAJOR MINERAL RESOURCES
ESTIMATED BY THE REGION,

INCREMENT, FOR THE LAST 10 YEARS

Annexure-1

[UNDER VARIOUS UNFC CATEGOR IES]
SHOWING STATE-WISE FIVE-YE ARLY

COMMODITY/ |STATE 1995 2000 2005 2010
MINERAL
Gold Uttar Pradesh|4.5 MT 7.12 MT 7.29 MT -
(Gurhar Paha|Grade 0.77 g/{Grade 1.04 g/{Grade 1.03 g/
Sonbhadra) UNFC-G3
Uttar Pradesh| - 0.053 MT - -
(Sona Pahar Grade 3.03 g/
Sonbhadra) UNFC-G3
Base Metal Uttarakhand |- 0.77 MT - -
(Askot, (8.91% TMC)
Pithoragarh) UNFC-G3
Uttarakhand |- 0.39 MT - -
(Chamri, (8.13% TMC)
Kwanu, UNFC-G3
Dehradun)
Uttarakhand |- 1.41 MT - -
(Amtiargad, (6.57%TMC)
Dehradun) UNFC-G3
Haryana -- -- -- 2.318 MT
(Gangutana) Grade
0.34% Cu
UNFC-G3
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Annexure-2

IV OF THE REGION AND
NG THE XIl

ACTIVITY DOMAIN OF MISSION-l, Il &
ACHIEVEMENTS PERTAINING TO FIELD INVESTIGATION DURI
PLAN PERIOD [2012-16]

AS ON 31.03.2017

Sl.  |Major Activity area Programme | Achievement Achievement since
No. Target F.S.during March’|commencement of
2016-17 2017 F.S. 2016-17

Mission-I: Baseline Geoscience Data Generation

a) Ground Survey

i) Specialized Thematic Mappit 1360 Sq km | 122.0 Sq km 1406.0 Sq km
on 1:25,000 (Sqg. km)

i) |Geochemical mapping on|10261 Sq km | 503.0 Sq km 10047.0 Sq km
1:50,000 (Sg. km)

i) | Geophysical Mapping 014,000 Sq km| 2025.0 Sq km 14000.0 Sq km
1:50,000 (Sg. km)

Mission-II: Natural Resources Assessment

i) Large Sale Mapping 011640 Sgqkm | 295.0 Sq km 1390.0 Sq km
1:12,500/10,000/25,000 (Sq. km)

i) |Detailed Mapping 0/5.65 Sq km 0.57 Sq km 5.5 Sq km
1:2000/5000/1000 scale (Sqg. km.)

iii)  |Drilling (meters) 7600 m 959.16 m 7020.0 m

Mission-1V: Fundamental & Multidisciplinary Geosciences

i) Large Scale Mapping @180 Sq km 3.0 Sq km 180.0 Sq km
1:12,500/25,000
(Strip  Mapping/Morphotecton
studies) (Sqg. km)

ii) |Detailed Mapping on 1:100(1.5 Sq km 0.1 Sq km 1.53 Sg km
1:2000/1:5000 scale (Sq. km.)

iii) |Traverse Mapping on 1:25,0(125 L.km 0.0 L.km 130.0 L.km
scale (L .km)

iv) | Drilling (meters) 450 m 102.0m 432.0 m

SPILL OVER DRILLING TARGET OF FS: 2015-16 TO BE COV ERED DURING FS:

2016-17

S. [Major Activity area Programme |Achievement Achievement sincg

No. Target F.S./during March’|commencement o

2016-17 2017 F.S. 2016-17

1. Mission-ll 2921.80 m 35.45m 2969.8 m
Drilling (meters)

2. | Mission-IV 533.00 m 0.00 m 163.0 m
Drilling (Seismic Microzonatio
studies of Srinagar Meipolitan
area, J&K)
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Annexure-3

Statement showing the Monthly and Progressive NON{FAN Expenditure for the month of March-2017 in respect of the Northern Region, GSI, Lucknow
(Values in Lacs)

Code No. |Minor head/Sub-head Allocation of Budget Grant|Progressive |Target for |Expenditure |Progressive |Balance
2016-17 Exp. Up to|the month |incurred Exp. Up to
the previous during thejthe end of
month month the month
On 18! of | Changes On last (4+6) (3-7)
month |during the|day of
month (+/-) |Month
(1+2)
1 2 3 4 5 6 7 8
2853 -Non-Ferrous Mining and
Metallurgical Industries
(Major Head )
1 -Geological Survey of India
(Sub-Major Head )
01.00.01 -Direction and Administration
(allocation directly from CHQ to the Regions)
1 -Administrative Support
01.00.01 |Salaries 6625.00|70.00 6695.00|6695.13 550.00 0.83 6695.96 -0.96
01.00.02 -Wages 91.00 |15.00 106.00 |90.15 7.00 15.85 106.00 0.00
01.00.03 -Overtime Allowances 1.35 0.00 1.35 0.56 0.10 0.14 0.70 0.65
01.00.06 -Medical 95.00 |8.00 103.00 |[102.09 10.00 2.52 104.61 -1.61
01.00,11 - Domestic Travel Expenses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
01.00.12 -Foreign Travel Expenses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
01.00.13 -Office Expenses-Voted 50.50 |0.00 50.50 |50.35 0.00 0.03 50.38 0.12
01.00.13 -Office Expenses-Charged 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
01.00.14 -Rent,Rates, Taxes 40.00 |-3.00 37.00 [31.34 2.50 2.52 33.86 3.14
01.00.20 - Other Administrative Expenses 4.00 2.20 6.20 3.40 1.00 2.52 5.92 0.28
01.00.28 -Professional Services 0.00 0.75 0.75 0.00 0.00 0.72 0.72 0.03
2853.01.00] Total-Direction & Administration 6906.85|92.95 6999.806973.02 570.60 25.13 6998.15 1.65
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Statement showing the Monthly and Progressive_PLANExpenditure for the month of March -_2017in respect of the Northern Region, GSI, Lucknow
(Values in Lacs)

Code No. |Minor head/Sub-head Allocation of Budget Grant|Progressive |Target for |Expenditure |Progressive |Balance
2016-17 Exp. Up to|the month |incurred Exp. Up to
the previous during the|the end of the
month month month
On 1st|Changes On last (4+6) (3-7)
of during the|day of
month |month (+/-) |Month
(1+2)
1 2 3 4 5 6 7 8
2853 -Non-Ferrous Mining and
Metallurgical Industries(Major Head)
1 -Geological Survey of India
(Sub-Major Head )
01.00.01 -Direction and Administration
(allocation directly from CHQ to th
Regions)
1 -Administrative Support
01.00.01 |-Salaries 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
01.00.11 -Domestic Travel Expenses 335.00 |0.00 335.00 |326.72 25.00 8.84 335.56 -0.56
01.00.12 |-Foreign Travel Expenses 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
01.00.13 |-Office Expenses-Voted 255.00 |15.00 270.00 |222.21 25.00 47.03 269.24 0.76
01.00.14 |-Rent,Rates,Taxes 0.00 0.00 0.00 0.00 1.90 0.00 0.00 0.00
01.00.20 Other Administrative Expenses 1.30 0.00 1.30 1.03 0.00 -0.03 1.00 0.30
01.00.28 |-Professional Services 16.00 |0.00 16.00 |16.63 2.00 -0.64 15.99 0.01
01.00.28 |-Total-Direction & Administration 607.30 |15.00 622.30 |566.59 53.90 55.20 621.79 0.51
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Code No. [Minor head/Sub-head Allocation of Budget Grant|Progressive |Target for |Expenditure |Progressive |Balance

2016-17 Exp. Up to|the month |incurred Exp. Up to

the previous during the|the end of the
month month month
On 1%t of |Changes On last (4+6) (3-7)
month |during the|day of
month (+/-) |Month
(1+2)

1 2 3 4 5 6 7 8
1.101 (Mission- 1) -Survey & Mapping
1.0 -Ground, Aerial & Marine Survey
01.00.02 -Wages 33.68 |0.00 33.68 [26.83 3.50 5.88 32.71 0.97
01.00.24 -P.O.L 18.93 |-2.75 16.18 [12.61 1.50 2.48 15.09 1.09
01.00.50 |-Other Charges 21.12 ]0.00 21.12 [20.54 2.00 0.33 20.87 0.25
2853.01.10]1-Total-Survey & mapping 73.73 |-2.75 70.98 |59.98 7.00 8.69 68.67 2.31
1.102 (Mission-1l) — Mineral Exploration
1 -Economic Minerals
01.00.02 -Wages 81.00 |0.00 81.00 |73.19 6.00 6.21 79.40 1.60
01.00.24 -P.O.L 34.50 |0.00 34.50 [26.35 2.00 6.64 32.99 1.51
01.00.50 -Other Charges 194.00 |0.00 194.00 |154.16 6.00 38.56 192.72 1.28
2853.01.107 -Total-Mineral Exploration 309.50 |0.00 309.50 |253.70 14.00 51.41 305.11 4.39
1.800 (Mission-1ll) -Other Expenditure (Ming

Head)

01.00.16 - Publication 17.80 |0.00 17.80 |14.07 0.75 3.63 17.70 0.10
01.00.20 -Other Administrative Expdt. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
02.00.20 |- Information & Technology O.E. 210.00 |-0.50 209.50 |176.41 15.00 31.60 208.01 1.49
2853.01.80( -Total Mission-IlI
.02 227.80 [-0.50 227.30 [190.48 15.75 35.23 225.71 1.59
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Code No. |Minor head/Sub-head Allocation of Budget Grant|Progressive |Target for |Expenditure |Progressive |Balance

2016-17 Exp. Up to|the month |incurred Exp. Up to

the previous during the|the end of
month month the month
On 18 of | Changes On last (4+6) (3-7)
month |during the|day of
month (+/-) |Month
(1+2)

1 2 3 4 5 6 7 8
1.004 (Mission-1V)-Research and Development
1 -Laboratory Research
01.00.02 -Wages 26.00 |-3.00 23.00 [19.49 3.50 3.06 22.55 0.45
01.00.21 -Supplies and Materials 39.10 |0.00 39.10 [38.38 3.00 0.60 38.98 0.12
01.00.24 P.O.L. 3.80 0.00 3.80 3.16 0.50 0.54 3.70 0.10
01.00.50 -Other Charges 61.00 |2.00 63.00 |60.51 1.00 2.02 62.53 0.47
2853.01.004-Total-Research & Development 129.90 |-1.00 128.90 |121.54 8.00 6.22 127.76 1.14
1.005 Investigation (Mission-1V)
1 -Laboratory Research
01.00.02 Wages 29.50 |0.00 29.50 |28.09 2.00 1.06 29.15 0.35
01.00.24 P.O.L. 13.00 {0.00 13.00 [12.35 0.50 0.60 12.95 0.05
01.00.50 Other Charges 21.75 |0.00 21.75 |19.48 0.75 1.23 20.71 1.04
2853.01.00% -Total-Investigation 64.25 |0.00 64.25 |59.92 3.25 2.89 62.81 1.44
2853.01.20( Other Exploration Antarctica
1.00.50
01.00.50 |Other Charges 10.00 |0.00 10.00 |9.84 3.00 0.16 10.00 0.00
2853.01.20( -Total-Other Exploration 10.00 |0.00 10.00 |9.84 3.00 0.16 10.00 0.00
2.796 Schduled Tribe Sub-Plans Tribal Welfare
01.00.50 |Other Charges 140.00 |-5.00 135.00 |117.74 7.00 17.04 134.78 0.22

-Total Tribal Welfare 140.00 [-5.00 135.00 |117.74 7.00 17.04 134.78 0.22

1.003 (Mission-V)-Training (Minor Head)
1 -Human Resource Development
01.00.20 -Other Administrative .Expenses 28.00 |-2.50 25.50 [23.08 1.00 1.97 25.05 0.45
2853.01.003 - Total-Training 28.00 |-2.50 25.50 |23.08 1.00 1.97 25.05 0.45
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Code No. |Minor head/Sub-head Allocation of Budget Grant|Progressive |Target for |Expenditure |Progressive |Balance
2016-17 Exp. Up to|the month |incurred Exp. Up to
the previous during the|the end of
month month the month
On 18 of | Changes On last (4+6) (3-7)
month |during thelday of
month (+/-) |Month
(1+2)
1 2 3 4 5 6 7 8
1.800 -Other Expenditure (Minor Head )
1 -Miscellaneous Major Expenditure
on different Operation
(S&TSS)*
01.00.21 Supplies and Materials 9.00 0.00 9.00 7.56 1.00 1.44 9.00 0.00
01.00.25 -Clothing and Publicity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
01.00.26 -Advertising and Publicity 15.95 |-2.00 13.95 [9.91 1.00 3.95 13.86 0.09
01.00.27 -Minor Works 179.28 |0.00 179.28 [179.27994 |0.00 0.00 179.27994 |0.00
2853.01.80( -Total-Miscellaneous 204.23 202.23 |196.75 2.00 5.39 202.14 0.09
.01 -2.00
Total Revenue Expenditure 1794.71|1.25 1795.96 | 1599.62 114.90 184.20 1783.82 12.14
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Code No. |Minor head/Sub-head Allocation of Budget Grant|Progressive |Target for |Expenditure |Progressive |Balance
2016-17 Exp. Up to|the month |incurred Exp. Up to
the previous during the|the end of
month month the month
On 18 of | Changes On last (4+6) (3-7)
month |during the|day of
month (+/-) |Month
(1+2)
1 2 3 4 5 6 7 8
4853 Capital Outlay on Non ferrous
Mining and metallurgical
Industries (Major Head)(Contd.)
1 -Mineral Exploration & Develop
-Ment (Sub-Major Head)(Contd.)
Misc. Capital Expenditure
1.800 -Other Capital Expenditure
(Minor Head) (Contd.)
3 Acquisition of Capital Assets
1 Geological Survey of India
-Motor Vehicle 12.00 |[-1.00 11.00 |9.36 1.50 1.53 10.89 0.11
-Machinery & Equipment 199.08 |5.00 204.08 |198.76 30.00 7.92 206.68 -2.60
-Total-Capital Assets 211.08 [4.00 215.08 |208.12 31.50 9.45 217.57 -2.49
-Grand Total of Region 2005.79|5.25 2011.04|1807.74 146.40 193.65 2001.39 9.6501
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Annexure-3A

PLAN ALLOCATION AND EXPENDITURE

Sl. No. |Scheme FY 2016-2017 (Rs in lacs)
Approved OutlayActual Expenditurg
(up to Marchjas on 31/03/2017
2017)
1 Survey & Mapping Mission-I 19.86
2 Mineral Exploration Mission-II 88.88
3 Information Dissemination Mission-II| 86.43
4 R & D and other Exploration Mission-IVA 14.65
5 Specialized Investigation Mission-IVB 17.65
6 Human Resource and Developm 5.13
Mission-V
7 Construction Minor Works
Total 232.60
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PRORATA EXPENDITURE OF MISSION-I, NR
(1%t January TO 315t March 2017)

Annexure-4

Briefing book data upto March 2017-Mission-I, NR br FS 2016-17

S.No. | FSP Item Expenditure Man Expenditure/man
Days days
1 STM/NR/JK/2015/001 457000 118 3872.88
2 STM/NR/JK/2016/001 223306 219 1019.66
3 RP/NR/PHP/2016/002 224418.08 156 1438.58
4 STM/NR/UP/2016/003 267325.88 203 1316.88
5 STM/NR/UK/2016/065 269108 201 1338.85
6. STM.NR/UP/2016/066 344129 237 1452.02
7 GCM/NR/JK/2016/004 500526.9 130 3850.21
8 GCM/NR/JK/2016/005 587229 131 4482.66
9 GCM/NR/PHP/2016/006 370705 247 1500.83
10 GCM/NR/PHP/2016/007 437596 365 1198.89
11 GCM/NR/PHP/2016/008 318038 249 1277.26
12 GCM/NR/PHP/2016/009 330936 246 1345.27
13 GCM/NR/PHP/2016/010 293830 200 1469.15
14 GCM/NR/PHP/2016/067 171957 243 707.64
15 GCM/NR/UP/2016/011 405741 228 1779.57
16 GCM/NR/UP/2016/012 310251 229 1354.81
17 GCM/NR/UP/2016/013 281277.83 215 1308.27
18 GCM/NR/PHP/2016/068 166756.37 115 1450.06
19 GCM/NR/UK/2016/014 717255.6 224 3202.03
20 GPM/NR/HQ/2016/015 549961 376 1462.66
21 GPM/NR/HQ/2016/016 611290 371 1647.68
22 GPM/NR/HQ/2016/017 447421 394 1135.59
23 GPM/NR/HQ/2016/018 486614.6 405 1201.52
24 HM/NR/HQ/2016/019 56930 30 1897.67
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PRORATA EXPENDITURE OF MISSION-IV (FSP 2016-17)

[January-March 2017]

S. Iltem Code

Expenditure

Man days

Pro-rata
Expenditure

1 EG/C/NR/JK/2016/056

POL-10625

0C-8920

55

355/-

2 LSM/NR/PHP/2016/042

POL-31341

0C-26580

Wages-27300

86

991/-

3 LSM/NR/PHP/2016/043

POL-14000

0C-26580

Wages-27300

18

3771/-

4 LSM/NR/PHP/2016/044

POL-14230

0OC-17046

Wages-4800

21

1718/-

5 LSM/NR/PHP/2016/045

POL-18995

0C-15425

Wages-20000

92

592/-

6 LSM/NR/UK/2016/048

POL-17902/-

0C-20484/-

Wages-21286/-

47

1270/-

7 LSM/NR/UK/2016/049

POL-3035/-

0OC-48575/-

Wages-8182/-

25

2064/-

8 LSM/NR/UK/2016/050

POL-10010.64/-

0OC-9515/-

Wages-15096/-

33

1049/-
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Annexure-5
PROGRESS & PENDENCY REPORT OF CHEMICAL ANALYSES OF NGCM SAMPLES, GSI, NR

SI.No | Item Particular
1 Machine Capacity InPkg.A Pkg.B Pkg.C Pkg.D Pkg.E Pkg.F Pkg.G Pkg.H .Pkg
the Region [nos o
3amp|e3] per month 400 200 800 300 250 400 600 600 -
2 Capability to analyze inPkg.A Pkg.B Pkg.C Pkg.D Pkg.E Pkg.F Pkg.G Pkg.H .Pkg
the Region [nos o
3amp|e3] per month 400 200 800 300 500 400 600 600 -
4 Total Nos of April May June July Aug Sep Oct. Nov. Dec. Jan. Feb. March
Samples  jonth
collected/ana 2016 2016 | 2016 | 2016 2016 2016 2016 | 2016 | 2016 2017 | 2017 | 2017
lyzed during
the Field
Season Jarge
2016-17
Collectec
@2328 Nil nil 138 64 27 Nil 393 510 472 513 157
pack-J  for FSP 2016- FSP 2016-17| FSP 2016-
FSP2014-15 17 17
Bubmitted to la
& 1355
pack-J for
FSP2015-16
Analysis during the month of
Month April May June July Aug Sep Oct. Nov. Dec. Jan. | ebF March
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2016 2016 2016 2016 2016 2016 2016 2016 2016 2017 2017 | 2017
Pkg.A# 191 0 0 442 - - 162 199 328 12
Pkg.B# 258 107 31 111 57 91 132 261 79 -
Pkg.C# 320 229 0 138 - - - - 223 340 -
Pkg.D# 86 112 555 190 113 83 16;3(2015 - 69 49 403 -
Pkg.E 167 104 317 - - 195 64 67 48 122 119
Pkg.F 105 59 0 81 74 57 Nil 68 95 275
Pkg.G 107 331 82 49 180 Nil 132 - - -
Pkg.H 121 362 233 121 Nil 81 Nil 189 325 476
Pkg.l - - - - - - - - -
Pkg-J@ 220(2014-15) | 656(201| 1056(2 | 210(2014- | 114(2015- | 550(2015- 162(14 | 229 226 246 -

g | sneors”| 0 ot | e
2(62015- 16) (15-16)

Pendency [upto the end of the month:-]

April May June July Aug Sep Oct. Nov. Dec. Jan. Feb. March
Month 2016

2016 2016 2016 2016 2016 2016 2016 2016 2017 2017 2017
Pkg.A 442 442 442 138 202 229 229 | 622 970 1243 | 1428| 1573
Pkg.B 168 61 30 57 64 91 91 393 771 982 1416 1573
Pkg.C 229 0 0 138 64 91 91 484 994 1243 | 1416 1573
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Pkg.D 989 877 322 270 221 165 160 | 553 994 1417 | 1527 1684
Pkg.E 134 30 0 138 202 229 34 363 806 1230 | 1621| 1659
Pkg.F 59 0 0 57 121 148 74 410 920 1324 1742 1624
Pkg.G 413 82 0 138 202 180 Nil 393 771 1243 | 1756| 1913
Pkg.H 595 233 0 138 81 108 108 | 420 930 1213 | 1401| 1082
Pkg.l 22312 22312 22312 | 22450 22514 22541 22541 22934 | 23444 23916 24429 24586
Pkg-J@ 2108(14-15) | 1452(14- | 396(14- | 186(14-15) | 186(14-15) | 186(14-15) | 162(14- | 622(16- | 903(16- | 1149 | 1416 | 1573
15) 15) 15) 17) 17)
1355(15-16) 828(15-16) | 714(15-16) | 164(15-16)
1355(15- | 1140(15 164(15-
16) -16) 138(16-17) | 202(16-17) | 229(16-17) | 16)
138(16- 229(16-
17) 17)

@Pack-J started at Faridabad lab. in the monthpaf 2016

# Machine is utilized for Non-NGCM samples and NGCMsamples of other region.
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Analysis of other region NGCM samples from Jan.201%% March2017

NGCM water W(A)

NGCM water W(B)by
ICPMS

NGCM water W (C)

NGCM water W(D)-Hg

127

Month Jan.2017 Feb.2017 March2017 Total
Pack-A - 48(SR) 208(SR) 256
(FBD)
Pack-B 150(WR) at FBID140(WR) at FBD 174(WR) + 71 (SR) at FBD [982
190(SR)+180(WR) at LKO 77(SR) at LKO
Pack-C 377(SR) +3_CRM - 470(ER) 850
(CHD)
Pack-D 3 _CRM (NCEGR,Bangalorg)08(SR) at FBD 147(SR) at LKO 330
at LKO 72(SR) at LKO
Pack-E 305(SR)+3_CRM at CHD |467(SR) at CHD 535(SR) at CHD 1753
108(WR) +86(SR)+ 110(SR) at LKO 136(SR) at LKO
3CRM at LKO
Pack-F (LKO) 382(SR)+3CRM 326(SR) 113(ER)+201(SR) 023
Pack-G (LKO) 216(SR)+3CRM - - 219
Pack-H (LKO) 3CRM - - 3
Pack-I - - - -
Pack- J (FBD) - 292(SR) 479(SR) 771
NGCM water analysis from Jan.2017 to March2017
Month Jan.2017 Feb.2017 March2017 Total




Analysis of NON NGCM samples from Jan.2017 to March017

Month Jan.2017 Feb.2017 March2017 Total
Major-Oxide (XRF)(FBD) 113 131 301 545
Au-(AAS) 132(FBD) 182(FBD) 120(FBD) 434
PGE(GTA) 13 122 - 135
(LKO)
Base metal (AAS) 198 at CHD| 17 at LKO - 215
Complete water analysis (LKO) 50 60 23 133
Trace elements in water by AAS - - - -
Trace elements in water by - - -
ICPMS
Env. Water (As) analysis - - 50 50
Gas analysis by gas - 7 7
chromatograph
REE (ICPMS) 72(FBD) 132(LKO) 35(FBD) 650
250(LKO) 161(LKO)
ICPAES( FBD) 271 273 461 1005
Misc. 3atFBD - - 7
4 at LKO
K(Research) - 30 at FBD - 30

Quality check of analytical results of NGCM sampd¢£hemical Division, GSI, NR

1.5% duplicate samples are received along with elvatgh of samples as per NGCM guidelines They aaé/aed in routine and results
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are compared by concerned geologist.
2-. Standard reference material (SRM) of internatidevel are analyzed with every batch of NGCM sksprhe analytical results are
monitored by the chemist. The results atliwithe international norms and permitted relatitendard deviation.
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Annexure-6

MISSION WISE STATUS OF CIRCULATED AND PENDING REPOR TS OF NORTHERN REGION FOR FS: 2016-17
(As on 31-03-2017)

Region | M-I M-I M-1Il M-IV Total Nos.|Total Nos.|Total Nos.|Total Nos.[Total Nos.|Nos. of
GM |STM [GCM |GPM |RSAS/|MCS |MI [Coal- DB- Multi_ |Funda-|of Reports|of Reports|of Reports|of Reports|of Reports|Reports
PRS Lignite/ |MAP |disp mental | due on|due on|due on|to be|circulated |pending
Water (R&D) |30/09/16 |30/10/16 |30/11/16 |circulated [on orfon
(to be| (to be| (to be|on or| before 31/03/2017
Circulated | Circulated | Circulated |before 31/12/16
30/11/16
NR 00 | 07 05 03 00 00 13] 02 03 22 04 55 1 3 58 59 | Ni
Remark:

One G2 item of Tosham area, SU: Haryana has beereded into continued item by DG, GSI and exclufiteth above data.
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Annexure-7

CASE STUDIES FROM GEOLOGICAL SURVEY OF INDIA, NORTH ERN REGION
UPLOADED IN GSI PORTAL UPTO March 2017

Sl |TITLE

No.

1. Gold Investigation in Malari Area, Chamoli Disty Uttarakhand

2. Expedition of Mineral investigation in Tethyamnkélaya, Uttarakhand

3. Puga Geothermal Field, J&K

4, Salal HEP, J&K

5. Sohna Geothermal Field, Gurgaon, Haryana

6. Seismic Microzonation study of Urban Agglomeyasi-Geophysical approach

7. Seismic Microzonation of Chandigarh Urban Comple

8. Tapoban Geothermal Field, Alaknanda Valley, Cblgrittarakhand

9. Ediacaran multicellular biota from Krol Group, LessHimalaya and its stratigrapf
significance

10. | Nathpa-Jhakri Hydroelectric Project, HP

11. | Manikaran Geothermal field, Parbati Valley, iKudistrict, HP

12. | Geotechnical assessment of landslide at RedRengarea, Kinnaur district, HP

13. | An overview of Ranijit Sagar Dam Project, Gupdagistrict, Punjab.

14. | Ground Fissures in Uttar Pradesh.

15. |Magnesite mineralisation in the Proterozoic rocKslLesser Himalaya, Bageshw
district, Uttarakhand, India

16. |Morphotectonics of the Chambal and the Yamuna Vallen the Western Margin

Gangetic Alluvial Plains

CASE STUDIES UPLOADED DURING APRILTO JUNE 2011

17. | Gold and Associated Mineralisation in LanRatura Area, Rudraprayag Distri
Uttarakhand

18. |Dolomite hosted magnesite minerlisation in the &antoic rocks of Lesser Himalay
Bageshwar district, Uttarakhand.

19. | Occurrence of tungsten mineral (schegldeellite), in the rocks of Mahakosh
Group,Wyndhamganj area, Sonbhadra district, Uttad&sh

20. | Indo-Nepal Earthquake of pril 2008

21. | Geotechnical appraisal of Barrage, power Hdud$2e-sanding chamber of Shongtong-
Karchham HEP (402 MW) district Kinnaur, HP

22. |Geotechnical and geological evaluation of propadiedrsion tunnel and main dam a
of Renukaji Dam Project, district Sirmour (HP)

23. | Koshalliya Dam Project, Panchukula districtrydaa

24. | River bank collapse in Bir-Ghaggar Colony, Parkaila district, Haryana.

25. |Geotechnical investigation for Ban Sagar FeederaC&roject, Mirzapur & Sidh
districts, UP & MP (in Hindi)

26. | Recession of Gangotri Glacier

27. | Gold mineralisatiion in Gurhar Pahar, Sidhtrits, MP.

28. |Geological and Geomorphological mapping of partN&T Delhi for Seismic Micrg

zonation

CASE STUDIES UPLOADED DURING JULY TO SEPTEMBER 2011

29. |Gold Exploration in Proterozoic Rocks of Sonapal#faea, Sonbhadra District, Utt
Pradesh
30. |Treatment and Stabilisation of Varunavat Parvat dséide, Uttarkashi Distric

Uttarakhand
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SI. |TITLE

No.

31. |Feasibility Stage Geotechnical Investigations fan@ak Ganga Link Canal Project, Ui
Pradesh

32. | Construction Stage Geological Investigatitorsthe Kol Dam Project, Bilaspur Distri(
Himachal Pradesh

33. | Landslide at Northern Slope of Shimla Ridgenbichal Pradesh.

34. | Case Study of Tehri Dam Project, District Tébairhwal, Uttarakhand.

35. | Maneri Bhali Hydroelectric Project Stage-Ilfdskashi District, Uttarakhand

36. | Rangrik landslide, Lahul-Spiti District, HimadHhPradesh

37. | Nehru Kund Landslide, Kullu District, Himachaladesh.

38. | Rockfall incidents in Nathpa village Districtritaur, Himachal Pradesh

39. | Gold Mineralisation in Gulaldih, Sonbhadra et U.P.

40. | Aeolian History at the Northeastern Fringe béifDesert in Haryana.

41. |Geological Investigations for the Ground Crackdviadarpur Village, Hamirpur distrig

U.P.

CASE STUDIES UPLOADED DURING OCTOBER TO 15" DECEMBER, 2011

42.

Active Fault Mapping of Spiti Valley Fault byidfo-earthquake Survey

43.

Bundelkhand Granitoid Complex-A potential zémeTungsten Mineralisation

CASE STUDIES UPLOADED IN 2012

44. | Geological investigation for Meja Thermal Powégint near Meja Tehsil, Allahabad (U
45, Koteshwar HEP, district Tehri Garhwal, Uttarakt
46. | Orbicular Structure in Bundelkhand Craton

CASE STUDIES UPLOADED IN 2013 (JAN. TO MARCH 2013)

47.

Gypsum in Bundelkhand Region

48.

Preventive measures to mitigate the potenis&l of GLOF hanging over Manalieh
national Highway and Sissu village, H.P.

CASE STUDIES UPLOADED IN 2013 (APRIL TO SEPTEMBER, 2014)

49.

Record of fossil assemblage from Papro Formdtialitpur Infratrappean), Uttar Prade

50.

Revisiting Central Crystallines in Pindar and Rangga Valleys, Kumaon Hillg

P)

sh

Uttarakhand-An expedition based case study.
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Annexure-8

TRAINING COURSES CONDUCTED AT RTI, NR AND FTCs,
GEOLOGICAL SURVEY OF INDIA, NR
(January to March’2017)

l. RTIl, LUCKNOW

Sl | Training course Dates Venue No. of Total faculty

No. trainees

1 “ Course on Art of publicatior],23“ January| Lucknow | 12 Officers | 2 Core faculty + 02
effective writing and presentatigrio faculty from GSI +
skills' for the officers of all 27" January 05 outside faculty
Scientific Streams of NR 2017
Participants — 12 Nos.
Code 111/BAS -CS/INR/RTI/2016

2. | Workshop on Bhavishya- On line23rd Lucknow Participant | Faculty from
pension sanction and trackinganuary 17 28 Accenture’s
system

3. | Workshop on “Office Procedure27th At 18 Officials | 3 core faculty+ 4
Administration, Finance andFebruary to Lucknow faculty from GSI + 2
Vigilance” for the Non- Gazettedlst March Outside
officials of Northern Region 2017
at Lucknow
113/WS- AF/NR/RTI/2016

4 | Workshop on OCBIS and E24" and Participants Faculty from
governance for PR handlers an@5" March -28 No Accenture’s
HR Personnel GSI NR 2017

Il. Field Training Center, Saketi (H.P.) Hgrs. At: Chandigarh

1. | 41% Orientation Course for Commenced Saket 25 6 Core +1 GSI + |6
Geologists Batch-B on 7th outside faculty
March and
continued
up to 5th
April 2017
[ll.  Field Training Center, Bhimtal (Uttarakha nd .) (Hgrs. At: Lucknow)
1 | 41 Orientation Course for3rd Feb to Bhimtal | 25 4 Core +5 GSI + 3
Geologists-Batch-D 4th March outside faculty
2017
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Annexure-9

LIST OF RAC/OAC MEETINGS WITH DATE AND STATUS OF UP LOADING OF

MINUTES

(1%t January to 32 March 2017)

REGION/STATE |RAC/OAC/SGPB/ |PLACE DATE OF [MINUTES
STAGE REVIEW MEETING STATUS
SU: J&K 20" OAC Jammu 05.01.2017 Uploaded
SU:P&HP 20" OAC Chandigarh 03.01.2017 Uploaded
SU: Uttarakhand |20" OAC Dehradun 03.01.2017 Uploaded
SU: UP 20" OAC Lucknow 05.01.2017 Uploaded
SU: Haryana 20" OAC Faridabad 05.01.2017 Uploaded
XIl_NR_20"RAC |20" RAC Lucknow 12.01.2017 Uploaded
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Annexure-10

PERSONNEL/MAN IN POSITION IN RESPECT OF GROUP A & B OFFICERS
AS ON 3%t March 2017

1 Additional Director General 1
2 Dy. Director General (Geology) 9
3 Dy. Director General (Geophysics) 1
4 Dy. Director General (Chemistry) 1
5 Director (P&A) Nil
6 Director (Geology) 21
7 Director (Geophysics) 1
8 Director (Chemistry) 2
9 Director (Mineral Physics) 1
10 Superintending Geologist 32
11 Superintending Geophysicist 8
12 Superintending Chemist 1
13 Superintending Engineer 2
14 Senior Geologist 126
15 Senior Chemist 17
16 Senior Geophysicist 14
17 Executive Engineer (NFJAG) 2
18 Executive Engineer 4
19 Asstt. Executive Engineer 1
20 Geologist 52
21 Geophysicist 10
22 Chemist 25
23 Joint Director (P&A) Nil
24 Dy. Director (P&A) 1
25 Dy. Controller of stores Nil
26 Mineralogist (Sr.) 1
27 Mineralogist (Jr.) 2
28 Assistant Director (P&A) 2
29 Survey Officer 1
30 Assistant Engineer Gr.-ll Nil
31 Store Manager 1
32 Sr. Private Secretary 1
33 Assistant Cost Account Officer 1
GROUP-B

1 Administrative Officer 5
2 Officer Surveyor Nil
3 Private Secretary 5
4 Store Officer 3
5 Assistant Geologist 5
6 Assistant Chemist 10
7 Assistant Geophysicist 9
8 Cost Accounts Officer Nil
9 Assistant Library Information Officer Nil
10 Assistant Drawing Officer 1
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Annexure-11
VEHICLE/DRIVER POSITION, GSI, NR
AS ON 31.03.2017

A. Field going vehicles/Office Vehicles

Sl. |Particulars/ Kilometer run Total |[Sanctioned [Effective
No. [Type of vehicle strength  ofStrength 0
Drivers Drivers
available fo
NR operationg
Less thar 25001- 50,001- >1,50,000
25000 km |<50000 km |<1,50,000 km| km

1 |Jeep (diesel) 0 0 28 30 58 118 Nos.[4&s Nos. - 06

2 |AmbISZ 0 0 1 2 03| per recentnos. posted &

3 Indica 0 0 2 0 02 |redistribution| N. Delhi + 01

4 | Bolero LX 1 2 0 4 07 from Tl = 37

5 |Qualis 0 0 0 11 11 Nos.

6 |LCV 0 0 5 0 05

7 |HCV 1 (Spl.Van) 0 2 2 05

8 | Geo logger van 1 0 1 1 02

9 | Mini Bus 0 0 1 0 01

10 |[Amb Mk-4 & O 0 1+1 0 02

Deisel
11 | Gypsy 0 0 5 1 06
12 | Xylo 2 0 0 0 02
Total 5 2 46 51 104 37 Nos.

AGE WISE STATUS OF VEHICLES
B. Field vehicles/Office Vehicles

Sl. |Particulars Vehicles Rvehicles 6 years &Vehicles 10 years &Vehicles 15 yearsGrand Total
No. 6yearsold> 6 years < 10> 10 years < 15& >15 years old
years old years old
1 |Jeep (diesel) 0 0 15 43 58
2 |AmblIsz 0 0 2 1 03
3 |Indica 0 0 2 0 02
4 | Bolero LX 3 0 3 1 07
5 |Qualis 0 0 8 3 11
6 |LCV 0 0 0 5 05
7 |HCV 0 0 0 5 05
8 | Geo logger van 1 0 0 1 02
9 | Mini Bus 0 0 1 0 01
10 |Amb Mk-4 &| O 0 0 2 02
Deisel
11 | Gypsy 0 0 0 6 06
12 | Xylo 2 0 0 0 02
Total 6 0 31 67 104
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Annexur

(A) STATUS OF PROCURMENT OF EQUIPMENTS UNDER ME HEA D FOR THE YEAR 2016-17 AS ON 30.03.17
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«Q

Sl. [ltem Cost Supplier | Leallndent |Tender | Tender Tende|P.O. |L/C |L/C Advanc|Date of Date| Remark & Reasons of delay
No (Rs.) d receive|floated | Opene|r issued Appl |opened e Deliver |of |procurement.
time|d d/ Due | Evalul ied |/ intmn/ |y/ Due |Insta
ation Shippi |D.O. llatio
ng Receive n
Date |d
1 |2 3 4 5 6 7 8 9 10 11| 12 13 14 15 17
la | Core Barrel 8,88,559/ M/s AMCO 06/06/1/27.6.14/04/08/ |23.3.1]/13.08. 30/04/1 Supply received on 29/09/16. Bills
NWTBWT &- Mining, 4 14 5 15 6 under process.
66MM Mumbai
1b | Core Barrel 21,46,93|.M/s 06/06/1/ 27.6.14/04/08/ |23.3.1|13.08. 30/04/1 P.O. Issued on 13.8.15.
HWT& 66MM | 5/- Wesben 4 14 5 15 6 Due date of delivery 30.04.2016. PD
Dia Dirill, done. Road Permit issued on 29.09.16
Kolkata. and supply received on 07.11.16.
2 |Hydraulic Con4,98,375/M/s HBS 17.6.14/30.6.14/31.7. 26.04. 30.06.1 Service engineer carried ou
Splitter - Technologi 14 16 6 installation & commissioning on
es, Nagpur 09.12.16.
3 |Iron Steel Racl18,95,40|M/s Kamla, 20.02.1/02/03/1 09/0 02/12/ 30/3/15 Supply received on 17.10.16
for Core Library 0/- Safe 5 5 4/15 15
72 Nos. Works,
Lucknow.
4 |Spare parts |512,388/M/s | R 28.01.1 Proprie 30.08. 23.09.2 P.O. Issued on 30.08.16 and supp
DMA-80 - Technology 6 tary 16 016 received on 07.12.16.
, Noida. item.
5 |SEM 76,21,15/M/s  Carl 06/10/1]05/04/1/29.1 | 09/06/|08.8.1 20 P.O. Issued on 08.08.2016 and L
o/- Zeiss, U.K. 5 6 416 |16 6 weeks documents issued to PAO for openin
after of L/C. L/C opened on 24.11.16
opening
of LC.
6 |TL-OSL 15Cr 02/12/1 02/05/1 30.0 As pbke recommendations of the



=

Q o

<<

5 6 6.16 Sr. TEC held on 28.09.16
clarifications have been sought fron
the firms on technical points. Reply
from one firm received on 20.10.16
& from another firm received on
05.11.16. Comparative statement
prepared by the indenter. Re-TEC
held on 23.12.16. and as per
recommendation of TEC comment of
COS to be obtained. Officer
proceeding to Kolkata with file
shortly.

7 | Advanced 16,97,04|M/s Leica 22/04/1 08/06/1 07/0 06.9.1 20 P.O. Issued on 06.09.2016. and L
Trinocular 5/- Microsyste 6 6 7/16 6 weeks documents issued to PAO for openin
Microscope. m, after of L/C. L/C opened on 30.11.16

Germany opening
of L/C.
8 |GPS. 11,01,50M/s 14.07.1/28.07.1/22.0 27.10. 30.12.1 P.O. Issued, supply received.
0/- Elcome 6 6 8.16 16 6
Technologi exten
es Pvt. Lid. ded
Gurgoan. upto
05.9.
2016

9 |Total Fiel(6,69,375/ M/s 01.08.1 01.09. 30.11.1 Repeat P.O. Issued on 01.9.2016.

Magnetometer |- Toshniwal 6 16 6 Supply received on 10.11.16|
Brothers. Installation and commissioning done.
Bills sent to party bill.

10 |Accessories f(3,28,759/M/s  V.K. 30.06.1 05.07.1/01.0 05.10. 30.12.1 P.O issued on 05/10/16. Suppl
Leica - Supreme 6 6 8.16 16 6 awaited. Firm has sought deliver
Reflectorless consultant date extension.

Electronic Pvt. Ltd.,
Jaipur.

11 | Automatic 9.0 Lac 22.08.210.10.1/15.11 Tender published through CPP Portal.
Compression 016 6 .16 Tender opened on 17/11/16. TEC
testing M/c held on 02/12/16. TAC held on

=

19.12.16. PO to be issued shortly.
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12 |Split AC fo|55,000/- | M/s  S.A. 10/05/1/19.8.16/ 08.9. 25.11. 27.12.2 P.O. Issued, supply received.
publication Enterprises, 6 2016 16 016
division Lko. &
Extd.
Upto
171
0.16
13 |Water Coole 74,000/- | M/s Shadab 23.09.2 Throug| - 26.10.|- 28.11.2 P.O. Issued and supply received on
with RO systen Electronics 016 hLPC 2016 016 13.12.2016.
Lucknow.
14 |Procurement (60 Lac 31.10.110/11/1/02/0 Tender published on 10.11.2016.
spectroradio 6 6 1/17 Tender opened on 02.01.2017.
meter
15 | Advance Euro M/s Leica 27.10.111/11/1/27.1 02/03/ 8 wk Tender published on 11.11.2016.
Research 19,500/- | Mikrosyste 6 6 2.16 17 after Tender opened on 27.12.2016. File
Trinocular equvelentm, opening sent to indenter for preparation of
Polorising to Rs. Germany. of L/C. Tech. CST. P.O. issued on 02.03.17.
Microscope
16 |Steel Chest9.90 Lac 03/08/115.11.2/20.1 Tender published on 15.11.2016.
Drawer 6 016 2.20 Tender opened on 21.12.2016. File
(Drawing  Fil¢ 16 sent to indenter for preparation aof
Cabinet) Tech. CST. TEC & TAC over, file
sent for budget.
17 | DGPS-05 Nos| 99 Lac 30.1108/12/1/31.0 Tender published on 08.12.2016 &
6 6 1.17 due date of opening 31.01.2017. file
with indenting divn. For preparation
of Technical CST.
18 | Steel wire Ropg7.5 Lac 01/12/1 T/E documents under preparation..
6
19 | GPR 1.1Cr 05/12/27.12.1/10.0 Tender published on 27.12.16 & due
6 6 2.17 date of opening 10.02.17. TE opened
CST under preparation by Polar
Studies Divn. Faridabad.
20 | Hutment/portabll2.20 05/12/1 T/E issued due date of opening
e cabins Lac 6 15.03.17 file with indenting Divn.,

for preparation of technical CST.
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21 |Gl Sheet Co0/96,200/- | M/s Sharda - Throug| - 16.03. 14.04. P.O. issued on 16.03.2017.
Box-100 Nos Steel Work h LPC 17 2017
Haryana
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(B) DETAILS OF CASES UNDER R&D HEAD AS ON 30.03.17

Sl. No.| Description of Stores Qt Estimated Present Status
Cost/ Value
1 CPU Card 2000 for Fridabgdl 3,54,167/- Supply received, bill sent for T/T to PAO.
office.
2 CAMC of Woltas AC 1 86,258/- Job Order issued. Period of contract is from
01.09.2015 to 30.08.2018.
3 CAMC of Varian AAS, DUO 1 3,39,223/- Job Ordesusd. Period of contract is from
01.09.2015 to 31.08.2016.
4 AMC of DMA-80 1 85,000/- Job Order issued. Period of contract is from
01.09.2015 to 30.08.2016.
5 AMC of PE-400 AAS 1 81,785/- Job Order issuedridee of contract is from
14.06.2015 to 13.06.2016.
6 CAMC of Planetary Ball Mill 1 3,43,500/- Job ordéssued on 25.4.16 for the periopd
01.05.16. to 30.04.2017.
7 CAMC of ICPMS-820| 1 18,26,950/- Job Order issued on 16.9.15 for ere.y
Instrument, Lucknow.
8 Fume Exhaust System withl 54,600/- Purchase order issued, due date of etegliv
Scrubber in 02 nos. 08/07/2016. Supply received.
9 AMC of Broad band scimic 1 1,70,268/- Job Ordssued, dated 01.05.15, period |of
contract from 15.02.2016 to 14.02.2017.
10 DSLR Camera (Nikon) 4 1,80,000/- P.O. Issue@407.2016, supply received.
11 Graphite Tube 5,37,220/- P.O issued on 19.0%uply received.
12 AMC of bruker, Model GC-450 1 1,03.050/- Joberrissued on 9.6.2016 upto 14.6.2017.
13 Renewal of CAMC of Emersonl 63,846/- Job order issued.
make UPS 20 KVA
14 Wide mouth (PP) bottle 250 & 1,51,925/- P.O. issued & supply received.
500ml
15 Chemical Gases of different 2,33,922/- Rate contract issued on 04.05.2016ren@ar.
types.
16 Fume Hood for chemical Divn, 1 1,47,000 /- P.O. issued & supply received.
17 Spare Parts of ICP-MS 7,03,969/- Job Order issued.
18 Repairng of F.A Furnace-A forl 66,216/- Job Order issued.
Chemical divn.
19 Repairng of F.A Furnace-B forl 21,353/- P.O. issued, supply received.
Chemical divn.
20 Chemical & Glassware 92,000/- P.O. issued , due Date of Delivery 28.11.201¢
21 AMC of ICPMS - 820 1 6,32,500/- Job Order issued. w.e.f 03.10.2016.
22 SRM for chemical Divn. 92,745/- P.O. issued , supply received.
23 Microscope Digital Cemera faqr3 Euro 8845/-+ | P.O. issued on 02.03.17, due date of delivery 12
Petrology Divn. custum duty weeks after opening of L/C.
24 Spare Parts of AAS Varian 1,31,484/- P.O. issued, due date of delivery 3Q@b/
25 Hot Plate 04 45,776/- P.O. issued , supply received.
Nos
26 Standred Gas Mixture 19,928/- P.O. issued , supply awaited.
27 Gases (@ Ar & DA) 28,365/- P.O. issued, due date of delivery upto
30.05.2017.
28 Spare of Borosil Distillatior 36,820/- Single quotation received and the sanumder
Unit indentor,s examination/recommadation.
29 AMC of Taurus Portable digital 1,48,706/- Single quotation received and the sammder
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scismography and Trillium 4
Seismometer

indentor,s examination/recommadation.

30 Annual procurement gf 30,25,000/- NIT to be issue shortly.
Chemicals/Glassware
31 AMC of Bruker Model GC-450 1,03,500/- Single quotation received and the sammder
indentor,s examination/recommadation.
32 Advance Reserch TrinoculaiOl no. | Euro 19,500/- | P.O. issued on 02.03.17, due date of delivery
Polorising Microscope + custom duty | weeks after opening of L/C.
33 HCL & HNG; Gases 62,139/-

P.O. issued , supply received.
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(C) Details of Cases under OE(V)Head as 30.03.2017

[

Sr. | Description of Stores Qty. Estimated Present Status
No. Cost/ Value
1 Summer liveries for | - 1,15,000/- P.O. issued & stores partialy received .
Driver & MTS
2 Cleaning items. 68,074/- Stores received bill sent for payment.
3 . Card (Service & | 600 Nos 27,045/- J.O. iussed for one year.
Pentioners) 200 Nos 6,840/-
4 Winter Liveries 1,28,289/- Stores received &dht for payment.
5 Towels 150x75Cms 250 Nos 66,250/- P.O. issued on GeM, due date of deliver
------- Do---------- 350 Nos 87,500/- 03.05.2017.
5a Duster 100x100Cms 325 Nos 12,350/- Fresh Pgdeds supply received, bill
released.
6 P.B.R 9,500/- Purchase order issued & supplgived.bill
released.
7 Photocopier Paper, A-4| 500 Rim 80,000/- Supply received, bill sent for payment.
size.
8 Photocopier Paper, A-4| 100 Ream 14,250/- Supply received, bill sent for payment.
size.
9 Stationery items 68,200/- P.O. issued & supply received.
10 High Back Revolving | 10 Nos 90,000/- Supply received, bill sent for payment.
chair
11 Life bouy soap 1500 Nos 36,000/- P.O. issued & supply received.bill sent fo
payment.
12 Field Diary 275 Nos 13,283/- P.O. issued & supply received.bill sent fo
payment.
13 Cleaning stores 39,633/- Repeat P.O. issued & supply received.bi
sent for payment.
14 | Apron & Dungree cloth - 96,110/- P.O. issued, supply received.bill sent fo
payment.
15 | Turbon Cloth 04 Nos 1408/- P.O. issued & supply received.bill sent fo
(32 mtrs) payment.
16 Curtain Cloth 116 Mtrs 9280/- P.O. Issued , due date of delivery
30.04.2017.
17 Curtain Cloth 850 mtrs 93,500/- P.O. issued & supply received.bill sent fo
payment.
19 LED TV 40" 01 31,050/- Supply received, biing for payment.
20 LED TV 32" 01 3178/- P.O. cancelled.
21 | Toner Cartridges 02 2800/- Supply received deilit for payment.
22 Printing of unpublished 2,52,781/- Job order issued,
report, GSI,NR
23 Sofa set 1 set 24,800/- P.O. issued & supplgived.bill sent for
payment.
24 Photo Copy paper & | 500 Ream | 80,850/- P.O. issued, supply received.
Dairy Register & 25 Nos
25 Room Coolers for GSI, | 100 7,20,000/- P.O. issued, due for pre-dispatch inspection.
NR, Lucknow
26 Budget Slip & TR-30 2,9771/- P.O. issued, Supply received.bill sent fo
etc. payment.
27 Dak Dispatch Register & 25 Nos & 23,925/- P.Gsued, Supply received.bill sent for

[
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File Cover 4000 Nos payment.
28 Duster & Gum Tape Roll 8,750/- P.O. issued, pBupreceived.bill sent for
payment.
29 Bajaj Room Heater & | 83 Nos & | 99,310/- P.O. issued, Supply received.bill sent fq
Hot Air Blower 10 Nos. payment.
30 Split Airconditioners 02 Nos 55,000/- P.O. iskusupply received.bill sent for
payment.
31 | Vaneshing Blind 47,300/- Under Process (LPC)
32 Photocopy machine, A-3| 01 No. 38,000/- Procurement process under GeM.
Size
33 Furniture for TCS Divn., 32,000/- Under Process
34 | Transport for shifiting of 1,15,000/- T/E issued, due date of opening 04012
Govt. Stores (Extd.)
35 | APAR form UDC/Asstt. | 1000 sets 5985/- P.O. issued, Supply received.daiit for
& others equvelent grade payment.
36 Printing of booklets title | 2100 1,54,967/- Job Order issued.
The Glimpses of GSI | Booklets
activities, GSI, NR.
37 | Two Seater sofa sets| 03 Nos 32000/- P.O. issued. Supply awaited.
with center table and
glass
38 Stabilizer 5 KVA wall 41,678/- P.O. issued, due date of delivery 19@b/2
mounted
39 Cleaning items 45,568/- P.O. issued, Supplyived..bill sent for
payment.
40 | Table & Chair 1,99,600/- P.O. issued, Supplgeireed..bill sent for

payment.

s on 30.03.2017.

D) Details of Cases under I.T Head a

Sl. Description of Stores Qty. Estimated Cost/ | Present Status

No. Value

1 CAMC of Computer & 11,82,071/- Job order issued for one year & wof
Peripherals under progress. 50% .bill sent for

payment.

2 Software/Anti-virus for two |320 Nos 2,15,680/- Supply received & installed.
years.

3 36" Plotter Scanner 01 No. 4,90,102/- Supply received..bill sent for payment.

4 Rate Contract for Toner 6,23,674/- P.O issued on 23.12.2016 & valid for
Cartridges one year. Supply complited.

5 Battery for  Geophysics | 6 1,32,300/- P.O. issued on 19.02.16, supp
(OEM) received.

6 Laserjet Printer HP M-1005 1 13,500/- P.O. isstiestipply received.

7 Printer HP M1136 1 10,900/- P.O. issued & supply received

8 Colour Printer, A-3 size 1 1,50,000/- Under TAC.

9 Digitization/softcopy 58,88,000/- Work order issued on 04.11.2016, wo
conversion of unpublished under progress.
documents of GSI, NR.

10 |HP ink Cartridge No. 851& | 1 No | 2846/- P.O. issued, supply Received.
854 each

11 |HP ink cartidge Sets No. 727 9 No 15,000/- P.O. issued, supply received.

(One Set)
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12 Procurement of HP -22 1 No | 6,300/- P.O. issued on 04.10.2016 & Delivery
Colour Cartridge & HP-80A | each Received, Bill Sent for Payment.
Toner Cartridge,

13 UPS 1 KVA for HOD Cell. 01 No. 4,300/- P.O. iedli supply Received.

14 CCTV Security System 92,110/- P.O. issued, lupiReceived &

installed.

15 HP Laserjet Printer 01 No. 14,900/- P.O. isssadply Received.

16 AMC of Toshiba studio | 01 No. 30,000/- Job order issued.
digital Copier

17 On-line UPS 5KVA for | 02 Nos. 1,99,731/- P.O. issued, supply Received.
Geodata Divn.,

18 Toner Ricoh No. 1230D 01 No. 1750/- P.O. isssegply Received.

19 Language/Multibilgval 345 Nos 43,99,992/- P.O. issued on 26.10.2016.
software

20 GIS software 02 Nos 12,29,934/- P.O. issuedoh@2016.

21 Toner Cartridge Black No.| 01 No. 5100/- P.O. issued, supply Received.
HP80A

22 Digital Conversion of 51,52,108/- Job order issued, due date of delivery
Mission-1 reports, GSI, NR. 30.04.2017.

23 Wi-fi modam 18 Nos 36,900/- P.O. issued, suptdgeived.

(E) Details of Cases under Supply & Material Head s.on 30.03.17

Sl. | Description of Stores Qty. Estimated Present Status

No. Cost/ Value

1 Vacuum  Cleaner for | 02 Nos. 19,600/- P.O. issued & supply recived.
M&C/ Library

2 Vertical filing Cabinets 03 Nos. 31,806/- P.O. issued & Supply received.

3 Dwaring file cabinate 55 Nos 8,72,203/- P.O.addsued shortly.

(F) Details of Cases under M-Il/IlV OC(P) Head as 0130.03.17

Sl. | Description of Stores Qty. Estimated Present Status
No. Cost/ Value
1 |ore Drilling worl 1 24,98,000/- Job order awarded on 14.10.2015.
Distt. Sonbhadra (U.P.)
Project 1 D
2 | Core Dirilling work 3 52,75,000.00 Job order awarded on 26.10.2015 uptp
Project 1A, 1B & 1C 15.3.16.
3 | Core Drilling work 1 38,85,000/- Job order awarded on 15.01.16.
at Golwa Area, Haryana
4 | Core Drilling work 1 19,50,000/- Job order awarded on 31.12.15.
at Sonbhadra
5 Core Drilling work 1 35,89,000/- Job order awarded on 14.03.2016.
at Golwa Area,
Haryana
6 Core Drilling work at 1 47,68,500/- Job order awarded on 12.05.2016 upto
mMahendragarh, 30.11.2016.
Haryana
7 | Core Drilling work 1 18,84,000/- Job order awarded on 09.6.2016 upto
30.11.2016.
8 | CAMC of XRF 1 13,74,000/- Job Order issued, dated 05.01.16, period of
contract from 07.01.2016 to 06.01.2017.
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(G) Details of Cases under Antarctica Head as on 3iB.17

Sl. | Description of Stores Qty. Estimated Present Status

No. Cost/ Value

1.1 | Spare parts of LAICPMS 17,32,997/- P.O. issuedpbureceived.

Sl. | Description of Stores Qty. Estimated Cost/ | Present Status

No. Value

1 | Sweeping and House 18,84,147/- Job order issued for the period 01.02.17 to
Keeping at GSI, Faridabad 31.01.2018.

2 | Power Pc Board 5,19,052/- P.O. issued, supply received.

Cteennicalty USBC for
GSI, faridabad

3 | House Keeping GSI, | 25 Nos. 35,07,792/- Job order issued for one year.
Lucknow

4 | Out souresing of Secutrity 10,23,260/- Job order issued for the period 01020
Staff at GSI, Fridabad 31.01.2018.

5 | GPS GAGAN  for 90,000/- T/E issued, due date of opening 17.11.2016.
Petrology Division Under TAC.

6 | Out souresing of Security| 16 Nos 34,15,317/- Job order issued for the pe@i6é®2.17 to
Sirvices, GSI, NR. 05.02.2018.
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Annexure-13
PERIOD OF REPORT: 01.01.2017 TO 31.03.2017 (FS : 26-17)
(A) Inhouse Dirilling

SINo | Project Item No Unit NdAnnual |Pro rata| FSP FSP No
Target | Target/Achievement Achieveme
(mts) (01.01.17 tont
31.03.17) mts (Aprill6
to March
17)
Mission-I|
1 North  of  PulwarExploration |467 1000 240/430.60 1039.10 ME/NR/UP/2016/033
segment 'A’, Sonbhadraf Andalusite
District, UP(G-2 stage
2 North of Golwa area , | Exploration |500 1000 140%/238 1094.15 ME/NR/HR/2016/021
Mahendragarh Districtpf Coppef * Project completed
Haryana Mineratlistion 21/02/17
(G-2 Stage)
3 NNW  of Islampur|Exploration [496& 1000 240/570.45 770.75 ME/NR/HR/2016/022
Mahedragarh Disttof Copper 500
,Haryana Mineratlistion
(G-3 Stage)
4 Tosham area DigtMulti Metal | 480 500 120/109.30 538.80 ME/NR/HR/2015/001
Bhiwani(Inhouse) deposit
Mission 3500 740/1348.35 3442.80
-1l Total
Mission-1V
1 Meerut Urban Area |Seismic 442 450 108/201 432 SEI/NR/HQ/2016/052
upP Microzonatio
n ..
Studiess.(SPTM'ss'on' 450 108/201 432
) IV Total
Total (M-Il + M- V) 3874.80
3950
(B) Outsource Drilling
S| | Area of Operation FSP NO Project Annual Targ&thievement FSP achievement (mts)
No (mts) (01.01.17 ta (April-16 to March -17)
31.03.17) mts
Mission-1I
1 | North of Golwg ME/NR/HR/2 | Copper 1000 275 1031
Mahendragarh Hayar 016/021 Mineralization
(G-2 stage)
2 |South of GangutanME/NR/HR/2 |Copper 2550 895 2585
Mahendragfarh  Dis{t016/020 Mineralization
(Haryana)(G-2 stage)
3 |Block 'B' North of ME/NR/UP/20| Exporation of 500 500 500
Pulwar, 16/034 Andalusite
Sonebhadra  District,
UP M-Il (G-3 stage)
Mission-II Total |4050 2042 4116
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(C)SPILL OVER DETAILS OF FS 2015-16 UPTO 31.03.2017

Outsourcing Drilling
Mission-IV | FSP No Project Target Achievement FSP achievement (mts)
(01.01.17 to 31.03.17§April-16 to March -
mts 17)
1 Srinagar SEI/NR/HQ/2014/0| Seismic 170 48 170
Urban Area |47 Microzonation
@ & K studies (SPT)
Mission-Iv Mission-IV 170 48 170
Total
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Annexure-14

STATUS OF EXISTING DRILLING AND OTHER HIGH-END (RS.

>1 CORE) EQUIPMENTS TO BE PROCURED DURING FY 201647

NIL

Type of
instrument

Indenting
Region

Qty

Cos

Lead
Time

PAC/ Sr.
PAC

DG’s

approval

CPMC

recommendati

on

Tendering/
&| Re-tendering

TEC

TAC

PO
Placed

LC
opened

Delivery to be or
Received

Geophysical
[STSS-MI, Ml
& MIV]

TOTAL

Geology
[STSS- MI, MII
& MIV]

TOTAL

FIELD/
SURVEY

[STSS — M, MII
& MIV]

Drilling

Nil

TOTAL

GRAND TOTAL
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Annexure-15
POSITION OF PENDING LEGAL COURT CASES IN RESPECT OF GSI, NR
W.E.F. 01.01.2017 TO 31.03.2017

QUARTER ENDING [TOTAL PENDING REMARKS
LEGAL CASE
01.10.16 to 31.12.16 [79 Cases Filed 02
01.01.17 to 31.03.17 [72 Cases disposed 12
Closing balance as on 31.03.1{72

QUARTERLY REPORT OF PENDING COURT CASES IN G.S.I, NR
AS ON 31.12.2016

Total number of cases pending in previous quarter 79
Total number of cases added in present quarter 02
Total number of cases disposed in present quarter 12
Total number of cases pending in present quarter 72
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Annexure-16

GRIEVANCE STATUS APPEARING IN PG PORTAL OF GEOLOGIC AL SURVEY OF
INDIA, NORTHERN REGION, LUCKNOW AS ON 31.12.2016

Unit/Region

Pending at the
start of month
Jan., 2017

Received during
the period Jan.-
March, 2017

Disposal

March, 2017

during
the periodJan.-

Pendency atthe
end of the month
of March, 2017

Northern Region

Lucknow

05

06

08

03
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