GEOLOGY

UG - Syllabus

Paper fapertitle Credit | Marks
Semester I
GEO-UG-E101 | EarthSystemScience, Petrologyand Mineralogy 4 100
GEO-UG-E102 | PhysicalSciencesl 4 100
GEO-UG-E103 | PhysicalSciencesll 4 100
Total 12
Semester 11
GEO-UG-E201 | Physical Geologyand Sedimentology 4 100
GEO-UG-E202 | PhysicalScienceslII 4 100
GEO-UG-E203 | Computationl 4 100
Total 12
Semester 111
GEO-UG-E301 | PalaeontologyandStratigraphy 4 100
GEO-UG-E302 | Computationll 4 100
GEO-UG-E303 | ComputationlIl 4 100
Total 12
Semester 1V
GEO-UG-C401 | Igneousand Metamorphic Petrology 4 100
GEO-UG-C402 | Geologyof India 4 100
GEO-UG-F403 | Communicative English (GFC) 4 100
Total 12
Semester V
GEO-UG-C501 | Structural and EngineeringGeology 4 100
GEO-UG-C502 | GeochemistryandHydrology 4 100
GEO-UG-F503 | EasternHimalayanStudies (GFC) 4 100
Total 12
Semester VI
GEO-UG-C601 | Economic GeologyandCoal&Petroleum Geology 4 100
GEO-UG-C602 | Mini Project/Industrial Training 4 100
GEO-UG-F603 | EnvironmentalStudies (GFC) 4 100
Total 12

Semester I

GEOL-UG-E101:Earth SystemScience,Petrologyand Mineralogy

Unitl:Concept ofEarthSystemSciencesConcept

ofearth systemsciencesand its branchesFormation

ofvarious spheres ofearth.

Introductionto various branches ofEarth Sciences.
SolarSystem,Age ofthe earth,origin ofsolarsystem.meteorsand
meteorites.Introductionto Geological TimeScale.
Internalstructure ofEarth.Concept ofPlateTectonics and its

elements. WilsonCycle,Orogeny,Earthquakes. Volcanoes, Tsunamilntroduct

ionto Hydrology:Hydrologiccycle.
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Introductionto Oceanography:

Unitll:Introduction to Mineralogyand Petrology

Definitionand classification ofRock and minerals

Formation oflgneous,Sedimentaryand Metamorphic rocks andtheirclassification.Rock

Cycle. Commonclassification ofminerals andtheirbasis.

PhysicalProperties oftheminerals.

Classification ofmajorsilicates and non silicateminerals:

Silicates:Orthosilicates,Ring&Disilicates, Chainsilicates,SheetsilicatesandFrameworksilicates. Nonsilica
tes:Carbonates,Sulfates,Phosphates, Tungstates,Molybdates,Borates,Oxides, Hydroxides,Halides,Sulfide
s and Nativeelements.

UnitlII:FundamentalsofCrystallography
Crystallographicaxes,axialratio, 32crystalclassesand
classificationinsevensystems.Fundamentals ofProperties of
Light,Polarizingpetrographicmicroscope.

Opticalproperties ofcommon rock formingsilicateminerals.

Unit IV: Practical

FieldBasedPracticalforcollection ofsamplesand in-situ study.
FieldBasedPracticalforidentification oflandforms and Earthprocesses.Preparation
ofThinand Polishedsections ofrock samples.

StudyofCommon Igneous,Sedimentaryand MetamorphicRocks.

Physicalproperties ofcommonrock-formingand ore-formingminerals in handspecimen.



Studyofcommon rock-formingmineralsin thinsection.
Studyofoptical propertiesofminerals under
petrologicalmicroscope.Studyofcrystalmodels of differentclasses.
DeterminationofMillerindicesand zoneaxis calculations.

Suggested Readings

W.D.Nesse, (2000), Introductionto Mineralogy,OxfordUniversityPress.

Dana'sNewMineralogy: TheSystemofMineralogyofJamesDwightDanaandEdwardSalisburyDanabyRich
ardV.Gaines,H.CatherineW .Skinner,EugeneE.Ford, BrianMason, AbrahamR osenzweig, 1997,1872pages
.Publisher:Wiley-Interscience;8edition,P.F.KerrOpticalMineralogy, 1959

NesseW.D.,Introductionto Opticalmineralogy, 2008

Deer,W.A.,Howie,R.A.andZussman,J ., Anintroductiontotherockformingminerals, ELBSpublication, 196
2-1963.

Rutleys Elements ofMineralogy, 1991, Publisher:Cbs Publishers &Distributors
Pages:482.Holme'sPrinciples ofPhysical Geology. 1992. Chapman&Hall.

Emiliani,C, 1992. PlanetEarth,Cosmology,Geologyand the Evolutionof

LifeandEnvironment. CambridgeUniversityPress.

Semesterll

GEOL-UG-E201:PhysicalGeologyand Sedimentology

Unitl:Introduction to

PhysicalGeologyNatureand scope

ofgeomorphologyEvolution

ofgeomorphologicalthoughts.Basicconcepts

ofgeomorphology.

Overview oflandscape evolutionmodels,weatheringand cycle
oferosion.Drainageclassificationandmorphometry.
GeomorphicProcessesandassociatedLandforms:Fluvial,Glacial, Aeolian,CoastalandKarsticlandforms.
Structuraland lithologicalcontrols on landforms.Overview of

Indiangeomorphology.

Unitll:Introduction to SedimentaryProcess

SedimentSizeClassification

Various Classifications ofSiliciclasticSedimentaryR ocks.
SedimentaryProcesses:Fluidflow,sedimenttransportandsedimentarystructures: Typesoffluids,Laminarvs.
turbulentflow,Reynoldsnumber,FroudeNumber,Boundarylayereffect,Particleentrainment, transport and
deposition,sedimentgravityflows.

Bouma’s Sequence.

UnitllI:Sedimentary RockClassification and Structure

Introductionto Sedimentaryenvironments andfaces

Sedimentarystructure: Primaryand

secondarysedimentarystructures.Biogenicstructures Paleocurrentanalysis.

Siliciclasticrocks: Conglomerates,sandstones,mudrocks(texture,composition,classification,origin and
occurrence).

Nonsiliciclasticrocks: Carbonaterocks,controlsofcarbonatedeposition,componentsandclassificationoflim
estone,dolomiteanddolomitisation,carbonatesedimentaryenvironments.Chertandsiliceoussediments,pho
sphorites,carbonaceoussediments,ironrichsedimentsandevaporites.

Digeneticprocesses and its effects on silicilasticandcarbonaterocks.



Unit I'V: Practical

FieldBasedPracticalforcollection ofsamples/dataand in-situ study.ldentification
ofvarious sedimentaryrocksandtheirfeatures.

Petrographicstudyofclasticand non-clasticrocks in thin

sections.Identification ofsedimentarystructures bydiagrams and

samples.
Particlesizedistributionandstatisticaltreatmentandpaleocurrentanalysis.

Suggested Readings

Bloom,A.L.1998.Geomorphology: AsystematicAnalysisoflateCenozoicLandforms(3rdEdition),Pearso
nEducation,Inc.

Singh,S. 1998. Geomorphology.PrayagPustakBhavan,Allahabad.
Kale,VS.andGupta,A.2001.Introduction to Geomorphology. Orient

LongmanLtd.Easterbrook,D.J. 1992. Surfaceprocesses and landforms.McMillanPubl.

Prothoreoand Schwab,2004,SedimentaryGeology,Freeman andCo. New York,

SamBoggs, 1995, PrinciplesofSedimentologyandStratigraphy,PrinticeHall,NewJersey,Maurice E.Tucker,
2006,SedimentaryPetrology,BlackwellPublishing.

Collinson,J.D. andThompson,D.B. 1988, Sedimentarystructures,Unwin-Hyman,London,Lindholm,
R.C., 1987, Apracticalapproach to sedimenmtology,Allen and Unwin,LondonPettijohn,F.J. 1975,
Sedimentaryrocks,Harper andRow Publ.New Delhi

Semesterlll

GEOL-UG-E301:Palaeontologyand Stratigraphy

Unitl:Introduction to Palaeontology

Introductionto fossils

Fossilizationprocesses (taphonomy), and
modesofpreservation.BasicConcepts oforganicevolutionand Species
concept.

Methods ofdescriptionandnamingof fossils, codeofsystematicnomenclature.
Application of Fossils in the
studyofPalaeoecology,PalacobiogeographyandPalaeoclimate.Palacobotany: Earlyplant life,
colonization ofland, importantstages in plantevolution.

Roleofplantfossils in palacoclimaticreconstructions. Significance
ofGondwanaflora.Introductionto palynology.

Unitll:Invertebrateand InvertebratePalaeontology

InvertebratePalaeontology

Brief introductionto variousinvertebrategroups.Significanceof Mollusca,trilobites,brachiopods
graptolites,foraminiferaandammonoids.Classification oftracefossils
VertebratePalaeontology:Evolutionand Classification of

vertebrates.Majorstepsin vertebrateevolution.

Origin,evolution andextinctionofdinosaurs.

Evolution ofprimates withspecialreference to humanevolution.

UnitlII:Introduction to Stratigraphy

Stratigraphicprinciplesandcorrelation

Unconformities and principle ofcross-cuttingRelationship.Facies concept.Evolution

ofGeologicalTimeScale.

Significantevents in geologicaltime.

Introductiontolithostratigraphy,biostratigraphyand chronostratigraphy,magnetostratigraphyand
4



chemostratigraphy.



Seismicstratigraphy, sequencestratigraphyand its application in hydrocarbonexploration.Intoductionto
QuaternaryGeologyand its applications.
PleistoceneGlacial-Interglacialcycles.

Unit I'V: Practical

FieldBasedPracticalforcollection ofsamples/dataand in-situstudy.Studyof

fossils showing various modes offossilization.
Studyofdiagnosticmorphologicalcharacters,systematicposition,stratigraphicpositionandageof various
invertebrate,vertebrateand plantfossils

Suggested Readings

Clarkson, E.N.K.1998.InvertebratePalacontologyandEvolution,GeorgeAllen&Unwin.Raup, D.M. and
Stanley,S.M. 1971. Principles ofPalacontology, W.H.FreemanandCompany.

Benton, M.1997. BasicPalaeontology: Anintroductory text, D.Harker,AddisionWiselyLongman.
Prothero,D.R. 1998. Bringing fossils to life— AnintroductiontoPalaeobiology,McGraw Hill. Benton,
M.J. 2005. Vertebratepalaeontology(3rd edition).BlackwellScientific,Oxford.
Brenchley,P.J.,andHarper,D.A.T.1998.Palaeoecology:Ecosystems, EnvironmentsandEvolution.
ByChapman andHall.

Schoch, R. M. 1989. Stratigraphy, principlesand methods. VanNostrandReinhold.

Roy R. Lemon.1990 Principlesof Stratigraphy,512 pages,Publisher:LongmanHigherEducation.
Condie.K.C.,&Sloan,R.1998,0OriginandEvolutionofEarth: Principlesof
HistoricalGeology.PrenticeHall; 1stedition498 pages.

Weller, J. Marvin 1960. Stratigraphicprinciplesandpractice. Harper'sGeoscienceseries.

SemesterlV

GEOL-UG-C401:Igneous and MetamorphicPetrology

Unitl:Introduction to Earth's Interior

Earth’s

interiorstructurePhysicalpropertie

s ofmagmas.

Volcanoes andtypes of volcanoes.Pyroclasticdeposits.Concept

ofintrusionand extrusion.

Forms and types ofigneousbodies:-extrusivebodies-Floodbasalts.

Intrusivebodies:-
conceptofconcordantanddiscordantintrusion,Dikesandsillsandtypesofdikes,brecciapipes,laccoliths,lopol
iths,stocks andbatholiths.

Unitll:Introduction to MetamorphicPetrology

Definition ofmetamorphismFactors

controllingmetamorphism.

Concept ofmetamorphicfacies and

grade.Metamorphiczones andisograds.

Metamorphicfaciesseriesandpairedmetamorphicbelts. Mineralogicalphaseruleofclosedandopen system.
Metamorphicmineralreactions (progradeand

retrograde).Relationshipbetweenmetamorphism anddeformation.

Types ofmetamorphism. Types ofprotolithsClassification

ofmetamorphicrocks. Textures,structuresand mineralogyofmetamorphicrocks.



UnitlIl:Introduction to Igneous Petrology

Bowen’s

ReactionSeriesMeltingandcrystall

ization.Classification ofigneous

rocks.

Textures,structuresand mineralogyofimportantigneous suites.

Unit I'V: Practical

FieldBasedPracticalforcollection ofsamples/dataandin-situstudy.

Studyofigneousand metamorphic rocks in hand specimens andthin
sections.Plottingofmodalanal ysisdataofigneous rocks.

Calculation of CIPWnorm forimportantigneous rocks.

Exercises in graphicplotsforpetrochemistryand interpretation ofparageneticdiagrams.

Suggested Readings

John D.Winter 2001. AnIntroductionto Igneous and
MetamorphicPetrology.PrenticeHallLorenA.Raymond2002.Petrology: Thestudyoflgneous,Sedimentar
yandMetamorphicrocks.McGraw Hill. NewY ork

Cox,K.G.Bel,J.D.andPankthrust,R.J.2002. Theinterpretationoflgneousrocks. AllenandUnwin,London
Pankthrust, 2000. Igneous and Metamorphicrocks.PrenticeHall.

Phillpots,A.R., and Ague,S.J.,2009. Principlesof
igneousandmetamorphicpetrology(2ndEdn.)Cambridge.

Gill,Robin,Igneous rocksand processes-A practicalguide. Wiley-

BlackwellWilson,M.Igneous Petrogenesis, Wiley-Blackwell.

Yardley, BWD. 1990. An introduction tometamorphicpetrology. ELBS publication.

Bucher K.and MartinF. 2002. PetrogenesisofMetamorphicrocks. Springer-VerlagPublication.Best,M.G.
2002. Igneousand metamorphicpetrology. Wileypublication.

VernonR. H.andClarkeG.L.2008. PrinciplesofmetamorphicPetrology.Cambridgepublication.

GEOL-UG-C402:Geology ofIndia

Unitl: GeologyofIndian Peninsula

Physiographic andtectonicsubdivisions oflndia.

Tectonicevolution ofcratons and mobilebelts in peninsularindia.
IntroductiontoimportantHadean, Archaean, Proterozoic,Palacozoic,MesozoicandCenozoicSuccessions
oflndianPeninsula.

QuaternarystratigraphyofIndia.

Concept ofGondwanaand its

significance.Volcanicprovinces oflndia.

Stratigraphicboundaryproblems withspecialreference toPrecambrian/ Cambrianboundary,P/ T and
K/ T boundariesin India.

Petroliferous basins ofIndia.

Unitll: Geology ofHimalayas

Physiographic andlithotectonicsubdivisions ofthe

Himalaya.Majorthrusts and theirboundaries.

India& Asiacollision.

Lithologicalcharacteristicsofsubdivisions ofthe Himalaya.
Sedimentationandevolution ofHimalayanforelandand
intracratonicbasinsPalaeozoic,MesozoicandCenozoicsuccession oftheHimalayas.
Stratigraphyofthe SiwalikGroup.



Introductionto
GeologyofEasternHimalaya.Stratigraphyofthe

Sikkim—
DarjeelingHimalaya.InvertedmetamorphicSequence.
Quaternarygeologyand NeotectonicsofEasternHimalaya.

Units III & IV: Introduction to geologicalmappingtechniques
Fieldtrainingto acquaintthe studentswithgeological characteristicsoftype outcrops
ofimportantgeologicalformations ofIndianpeninsulaand Himalayas.

Suggested Readings:

Krishnan,M.S. 1982. Geologyof India and Burma,CBSPublishers,Delhi

Pascoe,E.H. 1968. A manual ofthe GeologyoflndiaandBurma(Vol.I-IV),Govt.of IndiaPress,Delhi.
Doyle,P.&Bennett, M.R. 1996. Unlockingthe StratigraphicRecord.JohnWiley
Ramakrishnan,M.&Vaidyanadhan,R.2008.GeologyofIndiaVolumes1&?2,geologicalsocietyof
India,Bangalore.

Valdiya,K.S. 2010. ThemakingofIndia,MacmillanlndiaPvt.Ltd.NaqviS.M.

2007: Geologyand evolution ofIndianPlate

Bigg,G., 1999 OceanandClimate. Springer-Verlag

Bradley,F., 2000. Paleoclimatology:ReconstructingClimates  ofthe = Quaternary.  Springer-
VerlagMaherandThompson,2000.QuaternaryClimates, EnvironmentsandMagnetism.CambridgeUnivers
ityPress.

Williams,Durnkerley,Decker,K ershawandChhappell,1998.QuaternaryEnvironments. Wileyand Sons.

SemesterV

GEOL-UG-C501:StructuralGeologyand EngineeringGeology

Unitl:Concept ofRockDeformation

Stress and Strain in rocks.

Strainellipses ofdifferenttypes and

theirgeologicalsignificance.Importance oftop-bottomcriteria in

structuralgeology.

Geometric and geneticclassification of
i.Folds,ii.Boudinsiii.Fracturesiv.Faults,v.Joints,vi.Shearzones,vii.CataclasticandDuctiledeformationprod
ucts.

Unitll:Mechanics ofFoldingand Faulting

Mechanics offolding

Buckling,Bending,Flexuralslipand flow foldingetc.
Origin of foliations:axialplanecleavage.Origin
oflineation.Mechanics ofFaulting, Mohr Circle offailure.
Effects oftopographyon structuralfeatures.
RuleofV.Effects ofdeformation ontopography.
Stereographicprojectionsand theirusein structuralanalysis.

UnitlIl:Introduction to EngineeringGeology

Roleofengineeringgeologyin planning,design andconstruction
ofengineeringstructuresGeomechanicalclassification ofrock mass (RMR,RQD,SMR).
EngineeringclassificationofSoils.
Geotechnicalcomponentsandclassificationofdams,reservoirs,spillways,tunnels,undergroundcaverns,brid
ges,highways and shorelines.



Geologicalstructuresanddiscontinuities,engineeringpropertiesofrocks,engineeringpropertiesofj ointed

rocks.

Classification ofconstructionmaterials and aggregates.

Geological ~ hazards  (landslides and  earthquakes) their  significance,  causes
andpreventive/remedialmeasures.

Seismiczones oflndia,soilliquefaction.

Unit I'V: Practical

FieldBasedPracticalforcollection ofsamples/dataand in-situ study.

Drawing profilesectionsandinterpretationof geologicalmapsof

differentcomplexities. Studyof3Dmodelsofvarious geologicalstructures.

Exercises ofstereographicprojections ofmesoscopic structural
data(planar,linear,foldedetc.).Solvingproblems relatedtostress and strainmeasurements.
Preparationandstudyofgeologicalsectionsforfeasibilityandselectionofsitesfordams,tunnels,bridges,high
waysand similarcivilstructures.

Use ofsoftwares forsolving various geotechnicalproblems (SlopeStabilityetc). Evaluation
ofmechanicalproperties ofconcreteaggregates.

IndexTests forsoil, rocksand debris.

Evaluation ofAtterberglimits andshearstrengthparameters.

Suggested Readings

Price,N.J,&Cosgrove,J.W.: AnalysisofGeological Structures.1990. CambridgeUniversityPress.
R.G.Park:FundamentalsofStructuralGeology.

Davis,GR. 1984. StructuralGeologyofRocksand Region. John Wiley

Weijermars, R. 1997.StructuralGeologyand

Maplnterpretation, AlboranSciencePublishing.Billings,M.P. 1987. StructuralGeology, 4th
edition,Prentice-Hall.

Hatcher,Jr., R.D.1995. StructuralGeology- Principles,Conceptsand
Problems,MerrillPublishingCompany.

Ghosh,SK.1993.Structuralgeology: fundamentalsandmoderndevelopments, PergamonPress,LLondon
Krynin,D.P.and JuddW.R.1957. PrinciplesofEngineeringGeologyand Geotechnique,McGrawHill(CBS
Publ).

Johnson,R.B.andDeGraf,J. V.1988.PrinciplesofEngineeringGeology,JohnWiley&Sons,N.Y.
Goodman,R.E.,1993 EngineeringGeology:RockinEngineeringconstructions.JonhWiley&Sons,N.Y.
Waltham, T., 2009.Foundations ofEngineeringGeology(3rdEdn.) Taylor&Francis.

GEOL-UG-C502:Geochemistry and Hydrology

Unitl:Introduction to
GeochemistryStellarevolution andorigin
ofelementsDifferentprocesses

ofnucleosynthesis.

Abundances ofelements andOddo-
Harkin’sLaw,Meteorites,Chondrites
andchondriticratios.
GeochemicalDistributionofelementsin
solarsystem.Geochemicalclassification ofelements.
GeochemicalStructure ofEarth

Geochemical Propertiesofelements(volatiles,semi-
volatiles,alkalis,alkalineearths, REE,HFS, Transitionmetals andnoblemetals).



Traceelements:Raoult’sand Henry’sLaw.
Introductionto Radioactive and Stablelsotopes andapplications.

Unitll:Hydrology

Hydrologiccycle

Verticaldistributionofsubsurfacewater. Groundwater -

Aquiferproperties.

Geologicalclassificationofaquifers
Darcy'slawanditsvalidity,freeandconfinedaquifers,phreaticandpiezometriclevel,analysisofpiezometricsur
face,groundwaterlevelfluctuations.

Aquifer’shydraulicparameters. Springs.
Groundwateroccurrenceinigneous,metamorphicandsedimentaryrocks.Physical
and chemicalproperties ofwater.

Effect of geologicalenvironment on groundwaterquality. Surface

and subsurfacewaterinteraction,

Seawaterintrusionin

coastalaquifers. Groundwaterprovinces oflndia.

UnitlII:Ground Water Geochemistryand Exploration

Molarityand

molalitySolubilityproduct and

solubility

Acids and bases,dissociationconstant,pH,hydrolysis,ionicconcentration.

CO2-H20 interaction to formcarbonicacid,dissolution ofcalcite,weatheringreactions.Ground
waterqualityand contamination.

Introductionto surfaceandsubsurfaceexplorationof

groundwater. Drillingandconstructionofwells.

Unit IV: Practical

Fieldbasedpracticalforsample/Datacollectionandin-situ
study.Determinationofmorphometricparameters ofwatersheds.
Graphicalrepresentationofchemicalqualitydataandwaterclassification(C-SandTrilineardiagrams).
Numericalproblems based on Darcy’sLaw

Preparationand interpretation ofwatertablecontourmapsand depthto
waterlevelcontourmaps. Waterpotentialzones oflndia (mapstudy)includingsalinewaterzones.
PlottingofGeochemicalanalyses onvarious geochemicaldiscriminationplots.Calculation
ofHalflifeandage ofthe samples
bylsochronandModelagemethod.PlottingofNormalisedTraceelementand
Rareearthelementplots.

DemonstrationofGeochemicalanal yticalmethods.

Suggested Readings:

WaltherJohn, V.,2009.Essentialsofgeochemistry,studentedition.Jones andBartlettPublishers.

Mason, B (1986). Principles ofGeochemistry. 3rdEdition, WileyNew York.
HughRollinson(2007)Usinggeochemicaldata—
evaluation,presentationandinterpretation.2ndEdition. PublisherL ongmanScientific&Technical.

Todd, D.K. 2006. Groundwaterhydrology, 2nd Ed., John Wiley&Sons,N.Y.

Davis,S.N. and DeWeist, R.J.M. 1966. Hydrogeology, John Wiley&SonsInc.,N.Y.

KaranthK.R.,1987,Groundwater: Assessment, Developmentandmanagement, TataMcGraw-HillPub. Co.
Ltd.

Fetter,C.W. 2001. AppliedHydrogeology,PrenticeHalllnc., N.J.



Semester VI

GEOL-UG-C601:EconomicGeology,Coaland PetroleumGeology

Unitl:EconomicGeology

Definition ofOre and gangue, tenor and grade,

orebodiesandlodes.Resourcesand reserves.Classification

ofeconomicdeposits.

Introductionto processesof formationand enrichment ofeconomicdeposits.Metallogenyand
Platetectonics.

Distribution ofeconomicdeposits in India.

Metallicores: Nativemetals,oxidesofFe,Mn,Cr,WandsulphidesofCu,Pb,Zn,metallogenicprovinces
andepochs.

Atomicminerals.
Nonmetallicandindustrialrocksandminerals,theirnatureanddistributioninspaceandtimeinIndia: Refractor
y,chemical, fertilizer,cement,chemicalandgemstoneindustryincludingbuildingstones.

Unitll: Coal Geology

Coal Classificationandranks

ofcoal.Coalificationprocess andits causes;

Lithotypes, microlithotypesand macerals:theirphysical,chemicaland opticalproperties.Mineral

and organicmatter in coal.

Proximateand ultimateanalyses.

Introductionto geologyofdifferentTertiaryand Gondwanacoalfields ofIndia.
Usesofcoalforvariousindustriese.g.carbonization, liquefaction,powergeneration,gasificationand coal-
bedmethaneproduction.

UnitlII:PetroleumGeology

Origin

ofpetroleum,Maturationofkerogen.Classification

ofCrude oil.

Reservoirrocks:generalattributes

Classificationofreservoirrocks-
fragmentalreservoirrocksandchemicalreservoirrocks; Migrationofoilandgas:primaryandsecondarymigrat
ion;geologicfactorscontrollinghydrocarbonmigration.

Classification ofhydrocarbon traps- structural,stratigraphicandcombination.Cap
rocks- definition andgeneralproperties.

Formationwatercharacteristics.

Platetectonics and globaldistribution othydrocarbonreserves.
IntroductiontopetroleumgeologyofAssam,Bengal, Cauvery,Krishna-
Godavari,CambayandBombayoffshorebasins.

Unit IV: Practical

Fieldbasedpracticalforsample/Datacollectionandin-situ
study.Megascopicidentificationofdifferent varieties ofcoal.
Interpretationofgeologicstructures fromsurfacegeologicalmapsand boreholedata; Construction
ofPanelandFencediagram.
Preparationofstructurecontourandisopachmapsofreservoirfaciesanddrawingoil/watercontactfromboreho
ledata.

Problems on porosityand permeabilityCalculation

ofoil reserves in definedstructure.

Studyofphysicalproperties ofore formingminerals.

Studyofoptical propertiesofcommon oreformingminerals.
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Studyofassociation ofore formingand typicalgangueminerals.
Preparation ofmaps showingdistribution ofimportant oresandothereconomicminerals in India.

Suggested Readings:
Evans,A.M.1993.0reGeologyandIndustrialMinerals.BlackwellScLPubl.Guilbert,J.M.andPark Jr., C.F.
1986. TheGeologyofOredeposits.Freeman&Co.

Bateman, A.M.andJensen,M.L.1990.EconomicMineralDeposits.JohnWiley.Gokhale,
K.V.G.K.andRao,T.C.1978.0redepositsofIndiatheirdistributionandprocessing, Tata-McGraw Hill,New
Delhi.

Deb,S. 1980. Industrialminerals and rocks

ofIndia.AlliedPublishersMukherjeeAshokCoalGeology: LarryThomas, 2002,

Wileyand Sons.

Coal:it’s composition,analysis,utilisationand
valuation:E.E.Somermier2008,McGrawHillPetroleumGeology:F.K.North, 1986, AllenandUnwin
PetroleumFormationandOccurrence:B.P.Tissot and D.H.Welte1978, Publisher:Springer-Verlag
Elements ofpetroleumGeology: R.C.Shelleyl1998, Academicpress
PetroleumDevelopmentGeology:P.A.Dickie,1986,Publisher:PennwellPublishing, Tulsa,Oklahoma
Petroliferous basins ofIndia:Publisher: KDMIPE,ONGC, 1986.

GEOL-UG-C602:MiniProject/IndustrialTraining

ForMiniProjectthestudentmaycarryoutastudyofgeologicalinterest(petrology,landslides,hydrological,env
ironmentalproblemsetc)inconsultationwiththecoursesupervisorandsubmita projectreport
andmakepresentations.
ForindustrialtrainingthestudentmayundergoashorttrainingatDST&CSIRlabsorinorganizations
suchGSI,NHPC,CGWBetc and submita reportandmakepresentations.

Syllabusof ElectivePapers

GEOL-UG-E102:PhysicalSciencesl

Unitl:Introduction to Mechanics
Scalarandvectorfields,Scalarandvectorproducts,polarandaxialvectors,tripleproducts,directionalderivativ
e,Gradient,Curl,Divergence,Laplacian,lineandsurfaceintegrals,theoremsofGreen,Gauss and
Stokes,lineintegrals independent ofpath.
Newton’slawsofmotion,conservationoflinearmomentum,centreofmass,workenergytheorem, Rotational
motion,torque
andangularmomentum,kineticenergyofrotation,rigidbodyrotationdynamics,momentofinertia,conservati
onofangularmomentum,comparisonoflinearand angularmomentum, Simpleharmonicmotions.
ConceptofGravitational forceandacceleration,Keplers’Laws,Gravitational Potentialenergy, Earth
satellites,
Mechanicalpropertiesofsolids(Elasticity,stressandStrain,Hooke’sLaw,StressstrainCurve,elasticmoduli)a
ndliquids(pressure,streamlineflow,Bernoulli’sprinciple, viscosity,Reynolds,Surfacetension).

UnitII:Optics

Geometrical Optics:Reflectionand refractionfrom planeandcurvedsurface.
Waveoptics:Interference,divisionofamplitudes, Y oung’sdoubleslit,Fresnel’sbiprism,andinterferenceinthi
nfilms,Fraunhofferdiffraction,singleslit,doubleslit,planetransmissiongrating,Rayleigh’scriteria
ofresolution,resolvingpowerofa  telescopeanda  microscope,resolvingand  dispersivepower  ofa
planetransmissiongrating.
Polarization:Polarizationbyreflectionandrefraction,Brewster’slaw,doublerefraction,nicolprism,quartera
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ndhalf-waveplates,Productionandanalysisofcircularlyandellipticallypolarizedlight.
PhotoelectricEffect, WaveparticleDuality.

UnitlII:Electromagnetismand Electronics
ElectricCharge,Coulombslaw,Electricfield,potentialduetoachargedistributionandduetoadipole,electrical
potentialenergy, flux,Gauss’slaw,electricfieldinadielectric,polarization,energystored in anelectricfield.
Conductorsand insulators, Electriccurrent, ohmslaw,resistivityand resistance.

MagneticField,Biot-
Savartlaw,magneticforceonacurrent,Lorentzforce,electromagneticinduction,l.enz’slaw,magneticpropert
iesofmatter,para-dia-andferromagnetism,magneticdipole.

ElectromagneticRadiation and Introduction toMaxwell’s equations.

Introductiontoelectronicdevicese.g. Capacitor,Resistance,Diode, transistorandICs,Numbers ystems(binar
y,BCD,octalandhexadecimal),1’sand2’scomplements.Logicgates, AND,OR,NAND,NOR,XORandNX
OR.Booleanalgebra(Booleanlawsandsimpleexpressions),binaryadders,halfadder,
halfsubtractor,fulladderand fullsubtractor.

Unit IV: Practical

Determinationofspringconstant ofa springby(i) static,and
(ii)dynamicmethods.DeterminationofgbySimple Pedulum.

DeterminationofgbyKater’spendulum or

Barpendulum.MeasurementofR esistance byMeterBridge.

Sereisand ParallelCombinationofResistances byPObox
Todetermineresistanceperunitlengthofagivenwirebyplottingagraphofpotentialdifferenceversus current.
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DeterminationofViscosityofa liquid

usingStokesLaw.DeterminationofY oungs Modulus ofa solid.
Tofindthefocallengthofaconvexlensbyplottinggraphsbetweenuandvorbetweenl/uand1/v.
To find the focallength of a

concavemirror. Determinationofwavelength oflightby

Fresnel’s biprism.
Determinationofwavelengthofsodiumlightusingaplanetransmissiongratingandresol vingpower ofa
diffractiongrating.

Determinationofspecificrotation ofcanesugarsolutionusinga

polarimeter ToverifyexperimentallyOR,NAD,NOT, NOR, NANDgates.

Studyof Half-Adder/Subtractor.

Suggested Readings:

Spiegel,M.R. VectorAnalysisSchaum’sOutlineSeries. McGraw-HillBookCo.:Singapore(1974)

Beiser, A. Concepts ofModern Physics McGraw-HillEducation (2002).

Resnick, R.,Halliday,D.&Krane,K.S.Physics Vol. land I15th Ed. JohnWiley&Sons (2004)Serway, R.
A.&Jewett,].W.Physics forScientistsand Engineers 6thEd.

Ghosh,N.N.IntroductoryPhysics, Part-I&II.BharatiBhawan, 1997.Griffiths,D. J.

Introduction toElectromagnetism3rdEd. Prentice-Hall (1999).
Malvino,A.P.&Leach,D.P.DigitalPrinciples andApplications, TataMcGraw-Hill
(2008).Ryder,J.D.ElectronicFundamentalsand Applications:IntegratedandDiscreteS ystems. SthEd. Prenti
ce-Hall,Inc. (2007).

Floyd,T.L.&Buchla,D.M.ElectronicsFundamentals: Circuits,Devicesand Applications(8thEd.) Prentice-
Hall (2009)

GEOL-UG-E103PhysicalSciencesII

Unitl:PlanetarySciences

Generalcharacteristics andOrigin ofthe

Universe.SolarSystem its planets andsatellites.

Meteorites,Asteroids andComets.
EarthintheSolarsystem,origin,size,shape,mass,density,rotationalandrevolutionparametersand itsage.
Earthand MoonSystem:Origin and Characteristics.

Initiation ofplatetectonics movements andorigin ofEarth’s

earlyatmosphere. Artificialsatellites— Polarorbitingand geostationarysatellites.

Unitll:AtmosphericSciences

Thermalstructure oftheatmosphereand its composition.
Insolation,solarconstant,albedo,radiationwindows,radiativetransfer, Greenhouseeffect,netradiationbudge
t,Rayleigh and Miescattering,multiplescattering.

Latitudinaland seasonalvariation ofinsolation, anddifferentmeteorologicalparameters. Thermodynamics
ofdryandmoistair: specificgas constant.

Adiabaticandisoentropicprocesses, Verticalstabilityofthe atmosphere.

UnitlIII:Climatology

Classification ofCloud, CondensationandPrecipitation.
Airmasses,monsoon,Jetstreams,tropicalcyclones, and ENSO.

Classification ofclimates— Koppen’sandThornthwaite’s scheme ofclassification.
Basicequationsand
fundamentalforces:Pressure,gravity,centripetalandCorolisforces,continuityequationin
Cartesianandisobariccoordinates.
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Geostrophic,gradientwinds andthermalwind.

Unit IV: OceanicSciences

Introductionto Oceanography.

MajorOceans ofthe world.Majorphysicaldivisions ofthe oceanbasinProperties

ofSeaWater

Temperatureand salinitydistributioninsurface

oftheocean.Dissolvedgases inseawater. Carbondioxideand

carbonatecycle.Majorcurrents ofthe world’s ocean.

The OceanConveyor beltand its rolein controllingworld’s climate.
Surfacecirculation,conceptofmixedlayer,thermoclineandpycnocline,CoriolisForceandEkmanSpiral and
Upwelling.

Deep-seasediments and Calcite and AragoniteCompensationdepth andsignificance.
Mineralresourcesoftheoceanincludingpolymetallicnodules.MarineGasHydratesandtheireconomicpotenti
al.

Suggested Readings:

Fischer,G.andWefer,G.,1999.UseofProxiesinPaleoceanography: ExamplesfromtheSouth Atlantic,Spring
er.

Gross,M.G., 1977. Oceanography: Aview ofthe Earth,PrenticeHall.

Haq and Boersma,1978. Introductionto MarineMicropaleontology,Elsevier. Tolmazin,D.,
1985.Elements ofDynamicOceanography,Allen and Unwin.

GEOL-UG-E202:PhysicalSciencesIIT

Unitl:AtomicStructure

Bohr’stheory,itslimitationsandatomicspectrum othydrogenatom. Wavemechanics:
deBroglieequation,Heisenberg’suncertaintyprincipleanditssignificance, Schrodinger’swaveequation,sig
nificanceofiyandy2.Quantumnumbersandtheirsignificance.Radialandangularwavefunctions.Radialanda
ngulardistributioncurves.Shapesofs,p,dandforbitals.Pauli’sexclusionprinciple, Hund’sruleofmaximumm
ultiplicity,Aufbau’sprincipleanditslimitations, Variation oforbitalenergywithatomicnumber.
PeriodicityofElements:s,p,d, fblockelementsanditgeneralphysicalpropertiese.gE ffectivenuclearcharge,sh
ieldingorscreeningeffect,Slaterrules, variationofeffectivenuclearchargeinperiodictable. Atomicradii(vand
erWaals),lonicandcrystalradii,Covalentradii(octahedralandtetrahedral
),lonizationenthalpy,Successiveionizationenthalpiesandfactorsaffectingionizationenergy. Applicationsof
ionizationenthalpy,Electrongainenthalpy,trendsofelectrongainenthalpy. Electronegativity.

Pauling’s and Mulliken’selectronegativityscales.Introduction ofchemicalbonding.

Unitll:ChemicalThermodynamics
Stateofasystem,statevariables,intensiveandextensivevariables,conceptotheatandwork,thermodynamiceq
uilibrium,thermodynamicproperties,various types ofsystemsand
processes.FirstLawofthermodynamics.Calculationofwork(w),heat(q),changesininternalenergy(NU)and
enthalpy(NH)forexpansionorcompressionofidealgasesunderisothermalandadiabaticconditionsforbothre
versibleandirreversibleprocesses.Calculationofw,q,NUandNHforprocesses involvingchanges in
physicalstates.

Importantprinciplesanddefinitionsofthermochemistry. Conceptofstandardstateandstandardenthalpiesoff
ormations,integralanddifferentialenthalpiesofsolutionanddilution.Calculationofbond  energy, bond
dissociationenergyand resonanceenergyfromthermochemicaldata.
VariousstatementsofSecondLawofthermodynamics,conceptofentropy,GibbsfreeenergyandHelmholtzen
ergy,Calculationsofentropychangeandfreeenergychangeforreversibleand
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irreversibleprocessesunderisothermalandadiabaticconditions. Criteriaofspontaneity. Gibbs—
Helmholtzequation.Maxwell’s relations.
IntroductiontoChemicalkineticsIstorder,[Indorderreactions.Ratelaw,molecularity&order. Arrhenius
Equation.

UnitlIl:ChemicalEquilibrium

Freeenergychangeinachemicalreaction. Thermodynamicderivationofthelawofchemicalequilibrium,LeCh
atelier’sprinciple.RelationshipsbetweenKp,KcandKxforreactionsinvolvingideal gases.
IonicEquilibrium: Strong, moderateandweakelectrolytes,degreeofionization, factorsaffectingdegreeofioni
zation,ionizationconstantandionicproductofwater.lonizationofweakacidsand3 1 bases,pHscale,commoni
oneffect,Salthydrolysis-

calculationofthydrolysisconstant,degreeothydrolysisandpHfordifferentsalts. Buffersolutions. Solubilityan
dsolubilityproductofsparinglysolublesalts—applications ofsolubilityproduct principle.
PhaseEquilibrium: EhrenapstclassificationofPhases,Solid-Liquid,Soild-SolidandLiquid-
LiquidMixtures.OneComponentandTwoComponentSystem, EutecticandPeritecticsystem,classicalNucle
ationTheory.

Unit IV: Practical

Physical&Chemicalparameters of WaterEstimation

ofFe content inHaematite.

Mg &Ca ions HardwaterEstimation

ofCu in ChalcopyriteEstimation ofCa

&MginDolomiteEstimation ofFe in

cement

Estimation ofFe usingUV-VIS spectrophotometer.

Preparation ofsolutions ofdifferentMolarity/NormalityoftitrantsEstimation
ofcarbonateand hydroxide presenttogether inmixture. Estimation
ofcarbonateandbicarbonatepresenttogetherin amixture. Estimation
ofoxalicacidand sodiumoxalate ina givenmixture.
Determinationofheatcapacityofcalorimeterfordifferentvolumes.
Determinationofenthalpyofneutralization
ofthydrochloricacidwithsodiumhydroxide. Determinationofenthalpyofionization ofaceticacid.
Determinationofintegralenthalpyofsolution ofsalts
(KNO3,NH4CI).Determinationofenthalpyofthydration ofcopper sulphate.
Studyofthe solubilityof benzoicacidin wateranddetermination ofpHIntroductionto
differentanalyticallnstruments likeUV-VIS,FTIR and P-XRD.

Suggested Readings:

Lee, J.D. ConciselnorganicChemistry, ELBS, 1991.

Douglas, B.E. and Mc Daniel,D.H.,Concepts &Models oflnorganicChemistry,Oxford,
1970Atkins,P.W.&Paula, J. PhysicalChemistry,OxfordPress, 2006.

Day,M.C. and Selbin,J. TheoreticallnorganicChemistry, ACSPublications1962.Vogel, A.L
ATextbook ofQuantitativelnorganicAnalysis,ELBS.

Barrow, G.M.PhysicalChemistryTata McGraw-Hill (2007).

Castellan,G.W.PhysicalChemistry4th Ed. Narosa(2004).
Mahan, B. H.UniversityChemistry3rd Ed. Narosa (1998).
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GEOL-UG-E203:Computation-1

Unitl:Variables,Functions and Mapping

Variablesand functions,Inversefunctions,Commonfunctions,Curvesand

Parameters,Exponential, HyperbolicandLogarithmicFunctions.

Functions and
theirgraphs:polynomial,sine,cosine,exponentialandlogarithmicfunctions.Motivationandillustrationforth
esefunctionsthroughprojectilemotionandsimplependulum,Simpleobservationsaboutthesefunctions
likeincreasing,decreasingand, periodicity.
Sequences,LimitsandContinuity:Sequences,Limitsofsequencesandfunctions,Functionsofseveralvariable
s— limits,continuity.

Unitll:Differentiation of Functions
Thederivative,rulesofdifferentiation,Higherderivatives,Paritaldifferentiation,changeofvariable,implicitf
unctions,higher order partialderivatives.Use ofmethodsofdifferentiationlikeChain
rule,ProductruleandQuotientrule.Secondorder derivatives
ofabovefunctionsIntegrationasreverseprocessofdifferentiation.Integralsofthefunctionsintroducedabove.
Fundamentaltheoremofintegralcalculus,meanvaluetheorems,evaluationofdefiniteintegrals,Convergence
ofimproper integrals,testsof convergence, Differentiationofan
integralcontainingaparameter,differentiationofintegralswithvariablelimits-
Leibnitzrule.Rectification,doubleandtripleintegrals,computationsofarea,surfacesand
volumes.Integrationbysubstitution,Integration byparts, Reduction formulae.

UnitlII:DifferentialEquations

Classification ofdifferentialequations,Arbitraryconstants and the order
ofdifferentialequations,Ordinaryfirstorderdifferentialequations,Ordinarydifferentialequationsofthesecon
dandhigherorders, Transformsofbasicfunctions,Inversion,Solutionofdifferentialequations,Partialdifferen
tialequations.

MatricesandLinearAlgebra: Algebraof matrices,Determinants,lineartransformations,rankandinverse ofa
matrix,solution ofalgebraicequations,Eigenvalues andeigenvectors, Tensors.

Points in planeand spaceand coordinateform.

Unit IV: Elementaryunderstanding ofdata
Measuresofcentraltendencyanddispersion.Curvefittingandmethodofleast-
squares,regressionanalysis,Correlationtheory,simplelinearregression, multipleregression,Co-
varianceand correlationco-efficient.

Introductionto settheory,Permutationsand

combinations, Elementaryprobabilitytheory,Conditionalprobability, Expectation.
Randomvariables,probabilitydistributionoffiniterandomvariables,discreteandcontinuousrandomvariable
s,Normaldistribution, Centrallimittheorem,Binomialdistribution, Poissondistribution, t-Distribution, Chi-
squaredistribution.

Suggested Readings:

H.S. Bear: UnderstandingCalculus,JohnWileyandSons (SecondEdition);2003.

E. Batschelet:Introductionto
MathematicsforLifeScientists,SpringerVerlag, International StudentEdition,NarosaPublishingHouse,Ne
w Delhi (1971, 1975).

Introductionto probabilityand statistics.Schumm’sOutlines.

Davis, JC Statisticsand dataanalysisin geology. John Wiley&Sons. 2002.

H.S. Bear: UnderstandingCalculus,JohnWileyandSons (SecondEdition);2003.
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E. Batschelet:Introductionto
MathematicsforLifeScientists,SpringerVerlag, International StudentEdition,NarosaPublishingHouse,Ne
w Delhi (1971, 1975)

GEOL-UG-E302:Computation-11

Unitl:ComputerApplications in GeosciencesIntroductionto

computerapplications in

geosciences.GeologicalDatacompilation,processingand

presentation.

Introductionto Computerprogramming.Basicprogrammingcodes.

Statisticalanalysis using various statisticalsoftwaresincludingExcel,OriginandSPSS. Introductionto
MATLAB.

Introductionto Rockworks,SlopeStabilityand hydrologicalmodelingsoftwares.

Unitll:ComputerApplications in Hazard Assessment

Concept ofDisaster and Hazard.

Types,Causes,FactorsandConsequencesofi.Geologicalii.Hydro-
meteorologicaliii.Biological,ivTechnologicalandv.Man-

madeHazards. GlobalandNationaldistributionofdifferentHazards

ComputerApplications inDisasterRiskManagement.

Pre-disasterphase—

Hazard, VulnerabilityandRiskZonation;Monitoring, W arningand AlertS ystem; Awareness,Preparedness,P
lanningand CapacityDevelopment.

DuringDisasterphase—

IncidentCommandSystem(ICS )andEmergencyOperationsCentre(EOC),Emergencycommunication,tran
sportation,rescue,relief,damageandneedsassessment,rehabilitation,and  restoration  ofbasicfacilities
andinfrastructure.

Post-disasterphase— Reconstruction,Relocation,Recoveryand Redevelopment.

UnitlIl:Geohazardsand riskassessment

LithosphericHazards:EarthquakesandFaults, MeasuresofanEarthquake,EarthquakeHazards, EarthquakeC
ontrol and Prediction.Seismiczonation map oflndia.

Landslides, Typesofslopefailure,SlopeMassRating(SMR)classification,Causativefactors,LandslideHazar
dZonation,Factor ofSafetyanalysis, Slopestabilizationmeasures.

VolcanicHazard: Originand Types,Productsand Hazards,Monitoring,Risk

Evaluation,Prediciton, Tectonics andClimate,Meteoritelmpacts.
AtmosphericHazards:CyclonesandAnticyclones, ThunderstormsandLightning,Hail,FlashFloodingGLO
F.Drought.

HydrosphericHazards:Fluvialhazards:Flooding,channelmigration,bankerosion, catchmenterosion. Snowa
valanches—snowpackagesanddensity,avalanchetypes,characteristicsofavalanche,avalancheproneareas
andtheirmitigation

CoastalHazards: Tsunamis,Seal.evelfluctuation

Unit IV: Practical
Application oflistedsoftwares forHazardassessmentand Risk
Management.CaseStudies relatedvarious Disasters.

Suggested Readings:

Bell, F.G., 1999. GeologicalHazards,Routledge,.ondon.Bryant, E.,

1985. NaturalHazards,CambridgeUniversityPress.

Patwardhan,A.M., 1999.The DynamicEarthSystem.PrenticeHall. Smith,K.,
1992 .EnvironmentalHazards.Routledge,London.
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Subramaniam,V.,
2001.TextbookinEnvironmentalScience,NarosalnternationalMerriamD.F., (Ed.)
2000.Computermethods intheGeosciences,Elsevier.
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Chapman, S.J., 2008F ortranforScientists andEngineers (3rdEdn.)McGraw-Hill.

GEOL-UG-E303:Computation-111

Unitl:Conceptand Foundation
ofRemoteSensing&Photogrammetry:Electromagneticradiations,RadiationPrinciples.
Interaction ofenergywithAtmosphere andEarthSurfacefeatures.
DifferentcomponentofRemotesensing(SourceofEnergy, Dataacquisition,Datainterpretationand
ReferenceData).

AnldealRemoteSensingSystem. Characteristics

ofReal RemotesensingSystem.

Introductionto GlobalPositioningSystem and DGPS. Application

ofRemoteSensing.

Characteristics andapplications ofimageries of LANDSATI to 7, SPOT
missions,IndianRemoteSensingSatellitemission.

Basicideaothyperspectralimage.Elem

ents ofphoto interpretation,

Basiccharacteristics ofaerialphotographs andcamera.
Photographicscales,groundcoverageof aerial photographs. AreaMeasurements,
Reliefdisplacement,verticalexaggerationand, distortionofaerial photographs,Imageparallax.

Unitll:Visualimageinterpretation and Digitallmageprocessing
Fundamental ofvisualimageinterpretation,Landuse
land covermapping,

Geologic and soilmapping

Introductionto
Digitallmageprocessing.Imagerectification

and restorationlmageEnhancement
ContrastmanipulationSpatialF
eatureManipulationMultilmag
eManipulationlmageClassifica

tion

UnitlII:GIS andSurveying

Introductionto GIS,SpatialdatatypesPrinciples

and use ofthe vocabularyofGIS,
Natureofgeographicphenomenaandtheirrepresentationinthecontextofgeo-
informatics;Principaldatamodels forspatial andnon-spatialdataused in GIS databases;
Basicdatapreparation

Geo-referencingand Dataentryinto a

GIS.SignificanceandPrinciples ofSurveying,

Geodeticsurvey,Datum,Projectionand

CoordinateSystem.Differenttype ofmaps:basemaps,thematicmaps.

Maincategories ofthematicmaps used inearthsciences; Techniques

forlegend andsymbols in the maps;
Scale&RepresentativeFractionofmaps,Classificationofmapsaccordingtothescal e,effectofthe scaleon
thelevel ofdetails ofthe information;

Introductionto Surveymethodsand applicationof

Compass,Tape,Chain,PlainTable, Theodolite,ElectronicDistanceMeter, Total Station.
ContouringandPlotting,Measurementofslopeheights,aspectsandgradients;Useofabneylevel, pedometer,
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Unit IV: Practical

Application ofRS&GISsoftwares:i. ArcGIS, ii. ERDAS, iii. ILWIS,iv.ENVIS

Hand on Practice on RemoteSensingand GISsoftwaresas mentionedin
differentModulesFieldSurveybyusing: CompassandTapeSurvey, PlainTableSurvey, and
TotalStation

Suggested Readings:
Avery,T.U.andBerlin,G.L.1992Fundamentalsofremotesensingandairphotointerpretation,McMillionPubli
shingCo., New York.

Campbell,J. B. (1996)Introduction to RemoteSensing.

Drury,S. A. 1987.Imageinterpretationin Geology.Chapman and Hall. Gupta,R.P.

(1991) RemoteSensingGeology.Springer-Verlag.

356pp.Miller,V.C.&Miller,C.F. 1961. Photogeology. McGraw Hill,New York.

Pandey, S.N. 1987. Principles andapplications ofphotogeology. WileyEastern,New Delhi.Ray,R.G.
1969 Aerialphotographs in geologicinterpretation.USGS ProfessionalPaper 373.Punmia, b.
C.,Jain, A K.&Jain, A.K.,Surveying(Volume- 1), 2005, LaxmiPublicationLtd.
BasakNN.,SurveyingandLevelling,2001(1stEdition) TataMcGrawHillEducationPrivateLimited
Bannister,A.,Raymond,S.&Baker, R. Surveying7thEdition, 2006, PearsonEducationSingaporePteLtd.

41



