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UTKALUNIVERSITY

M.Sc.APPLIEDGEOLOGY(EXAMINATION)

SEMESTERCHOICEBASEDCREDITSYSTEM

ExaminationSchedule1stSemester-December/January

2ndSemester-May/June

3rdSemester-December/January

4thSemester-May/June

1.Candidateswithatleast2ndclasshonoursinGeologyareeligibletoapply

foradmissioninto thecourse.Thecourseisoftwo yearsduration

comprisingfourSemestersofTheoryandpractical.Eachtheorypaper

carries100marksoutofwhichtheinternalmarkswillbe20%ofthetotal

thatis20marks.Thedurationofthetheoryexaminationwillbe3hours.

Practicalpaperswillbeof100marksandthedurationofexaminationwill

be6hours.

2.TheFirstSemesterwillstartwiththebeginningoftheacademicsession

aftertheadmissionintothesaidcourseaspertheUniversityschedule.

3.NormallyexaminationforFirstandThirdSemesterswillbecompleted

between December-Januaryand ExaminationsforSecond and Fourth

SemesterswillbecompletedbetweenMay-Juneoftheacademicsession.

Ifforanyreason(s)SemesterExaminationscouldnotbeconductedasper

schedule,both Semester(Theoryand Practical)examinations ofthe

sessionwillbeconductedattheendoftheacademicsessionofthatyear.

4.The Semestersystem ofExamination willhave internalvaluation for

theorypapers.Practicalpaperswillbeexaminedbyoneinternalexaminer

andoneexternalexaminer.Ifnecessarythepracticalexaminationmaybe

extendedtothenextday.

5.Seminarpresentationineachacademicsessionwillcarry15markswhich

willbe taken into consideration in one Practicalexamination ofthe

session.Theseminarmarksshallbegiven bythreeteachersofthe

departmentselectedbyTheTeacher’sCouncilatthebeginningofthe

Semester.Themarksshallbeforwardedtotheexaminers(Internaland

External)with the signature ofallthe three Teachers and counter

signature ofthe Head ofthe Departmentatthe time ofPractical

Examination.

6.InordertobeeligibletoappeartheUniversityExamination,attendancewill

betakenintoaccountasperUniversityRules.Theattendancewillbe

calculatedeverymonthbytheDepartmentandthestudentsaretocollect

informationfrom theoffice.

7.Acandidate,ifsodesires,willgetonechanceonlytorepeatinoneor

morepaper(s)ofanySemesterwithinaperiodofoneyearofthesaid

Semesterexamination.

8.InthefourthSemestertherewillbeElectivepapers(A/B/C/D)outofwhich

thestudentsmaychooseanyoneoutofthefourElectives.

9.Thepracticalpaper4AGLCE4willcarry100marksandcorrespondsto

threetheorypapers.ThePaper4AGLCE5isaprojectwork(Industrial

training/Dissertationwork)carrying100marks.

10.Ifanystudentfailsto completetheProjectReportdueto someon



avoidable reasons,he/she mayhave to choose one ofthe Elective

TheoriesinlieuofProjectReport.TheTheoriesare:

a)MineralResourceDevelopment

b)EnvironmentalScience

11.IneachSemesterthestudentsarerequiredtoundergoaFieldTraining

programme fora period of15 days.The students are to deposita

requisite fee towards the field training programme atthe time of

admission.

Corepaper(Compulsory)

IstSemester

Theory/

Practical

PaperNo. Titleofthecourse Credit Marks

Theory 1AGLC1 Crystallography,Mineralogyand

Mineraloptics

4 100

Theory 1AGLC2 Mineraldeposits 4 100

Theory 1AGLC3 AppliedEconomicGeology,Mineral

economicsandRemoteSensing

4 100

Practical 1AGLC4 PracticalscorrespondingtoTheory

Paper1AGLC1

6 100

Practical 1AGLC5 PracticalscorrespondingtoTheory

Paper1AGLC2and1AGLC3

6 100

Total 24 500

2ndSemester

Theory/

Practic

al

PaperNo. Titleofthecourse Credit Marks

Theory 2AGLC1 Igneouspetrology,Sedimentary

petrologyandBasinanalysis

4 100

Theory 2AGLC2 MetamorphicpetrologyandApplied

Geochemistry

4 100

Theory 2AGLC3 Appliedhydrogeologyand

Engineeringgeology

4 100

Practic

al

2AGLC4 PracticalscorrespondingtoTheory

Paper2AGLC1,Seminar

6 100

Practic

al

2AGLC5 PracticalscorrespondingtoTheory

Paper2AGLC2and2AGLC3,Field

report

6 100

Total 24 500

3rdSemester

Theory/

Practic

al

PaperNo. Titleofthecourse Credit Marks

Theory 3AGLC1 Structuralgeology,Geodynamics 4 100



andGeomorphology

Theory 3AGLC2 Palaeontology,Applied

Micropalaeontology&Quaternary

geology

4 100

Theory 3AGLC3 Stratigraphy,Palaeogeographyand

Marinegeosciences

4 100

Theory 3AGLC4 a)GeostatisticsandComputer

applicationinGeology

b)Environmentalgeology,Medical

geologyandDisastermanagement

2+2 50+50

Practic

al

3AGLC5 PracticalscorrespondingtoTheory

Papers

6 100

Total 22 500

4thSemester

CoreElectivepapers(Specialpapers)

Theory/

Practica

l

PaperNo. Titleofthecourse Credit Marks

Theory 4AGLCE1 ElectiveA/B/C/D 4 100

Theory 4AGLCE2 ElectiveA/B/C/D 4 100

Theory 4AGLCE3 ElectiveA/B/C/D 4 100

Practica

l

4AGLCE4 PracticalscorrespondingtoTheory

Paper4AGLCE1and4AGLCE2,

Seminar,Fieldreport

6 100

Project 4AGLCE5 Project 6 100

Total 24 500

ElectiveA : OreGeology

ElectiveB : AppliedHydrogeologyandWaterManagement

ElectiveC : FuelGeologyandSedimentaryPetrology

ElectiveD : RemoteSensingandGIS

ThestudentsoptingforcoreelectiveonanyoneofthesubjectsA/B/C/D

havetoprepareaprojectonthebasisoftheworkdoneinthefield/laboratoryfor

atleast2weeks.Theconcernedstudenthastopresenthis/herfindingsbefore

theTeacherscounciland shallbeevaluated bytheBoard ofthreeinternal

examinersappointedbytheBoardofstudies/ViceChancellor.Thevivashallbe

heldbyanexternalexaminerappointedbytheBoardofStudies/ViceChancellor.

Thedistributionofmarksisasfollows:

1. Reportwriting : 40



2. Presentation : 30

3. VivaVoce : 30



DETAILEDSYLLABUS

1stsemester
1AGLC1:Crystallography,MineralogyandMineraloptics:100Marks&4Credits

Unit
BroadDivision Detailsyllabus Credi

t
Mark
s

I Crystallograph
y

Conceptoflatticenetwork,Bravaislattices,X-raystudyofcrystals,
Crystalprojection,Derivationof32classesbyHermannMauguin
system ofcrystalnotation,Studyof4/m 3/m,43m,2/m 3,4/m 2/m
2/m,6/m 2/m 2/m 622,322/m 2/m 2/m,2/m and1classes32/m,,
Crystalimperfections.

1 25

II Mineralogy-I Structuralclassificationofsilicates,Physico-chemicalandoptical
propertiesandoccurrenceofSilicateMineralgroups-Felspar,
Felspathoid,Olivine,Garnet,Pyroxene,Amphibole,MicaandSilica
groups

1 25

III Mineralogy-II Physico-chemicalandopticalpropertiesandoccurrenceofNon-
silicatemineralgroups-Nativeelements,Oxides,Carbonates,
Sulphides,PhosphatesandHalides

1 25

IV Mineraloptics Snell’slaw,Isotropism andanisotropism,doublerefraction,
birefringence,interferencecolour,interferencefigure(uniaxialand
biaxial).Extinctionangle,pleochroism,twinning,dispersion

1 25

1AGLC2:MineralDeposits:100Marks&4Credits
Unit BroadDivision Detailsyllabus Credit Mark

s

I Processesof
Formation

Processesofformationofmineraldeposits-magmaticconcentration,
hydrothermal,sedimentary,residualandmechanicalconcentration,
Oxidation and Supergene enrichment,syngenetic remobilization,
submarine volcanic exhalation.Classification ofmineraldeposits,
Controlsoforelocalization.

1 25

II Oredeposits Mineralogy,Modeofoccurrence,OriginandIndiandistributionofthe
followingoredeposits-Iron,Manganese,Chromium,Copper,Leadand
Zinc,GoldandAluminium ,ImportantoredepositsofIndia

1 25

III Industrial
mineral
deposits

Minerals/Rocksusedincement,refractories,ceramicsandfertilizer
industries.Modeofoccurrence,GenesisandIndiandistributionofthe
followingIndustrialminerals– Mica,Asbestos,Graphite,Gypsum.
ImportantindustrialmineraldepositsofIndia,Preciousand Semi
preciousminerals-typesandcharacteristics

1 25

IV FuelGeology CoalandPetroleum –theircharacters,modeofoccurrence,Genesis
andIndiandistribution,Importantcoalandpetroleum depositsof
India,Radioactive mineraldeposits ofIndia, Macroscopic and
Microscopicconstituentofcoal,Coalbedmethane

1 25

1AGLC3:AppliedEconomicGeology,MineraleconomicsandRemoteSensing:100Marks&4
Credits

Unit BroadDivision Detailsyllabus Credi
t

Mark
s

I Applied
Economic
Geology-I

MineralExploration:Principles,Geologicalexploration,Earth’sgravity
andmagnetism,Geophysicalexploration(Gravity,Magnetic,Electrical,
seismicandradioactive),Geochemicalexploration(pathfinderand
indicator elements, dispersion patterns, geochemical anomaly,
analyticalmethodsandinterpretationofsoil,water,air,plantandrock
and Geobotanicalexploration.Mining Methods,Characters ofore
mineralsunderreflectedlight,

1 25

II Applied
Economic
Geology-II

Strategic,essential,criticalminerals,renewableandnon-renewable
resources,NationalMineralPolicy,lawsinsea,sustainablemineral
development,sampling,assaying,orereservecalculation

1 25

III Remote
Sensing-I

Air-borneremotesensing:Conceptsandprinciplesofaerial
photography,Aerialphotographs-Types,Scale,Stereoscopy,Photo
mosaics,Photoelementsandphotointerpretation

1 25

IV Remote
Sensing-II

Space–borneremotesensing:Principles,Sensors,Falsecolour
composite,Interpretationofsatelliteimagery,Digitalimage
processing,DigitalElevationModel,Applicationsofremotesensingin

1 25



landform andlandusemapping,Structuralmapping,Mineraland
Groundwaterexploration,ElementaryideasonGeographicInformation
System andGlobalPositioningSystem

1AGLC4:PracticalscorrespondingtoTheoryPaper1AGLC1:100Marks&6Credits
BroadDivision Detailedsyllabus Marks

Crystallography Identificationofcrystalmodelsaspertheory,StereographicProjectionofcrystals,
Axialratiodetermination.

20

Mineralogy MegascopicandMicroscopicidentificationofrockformingminerals 40

Mineraloptics Determinationofsignofelongation,Extinctionangle,schemeofpleochroism,
Orderofinterferencecolours,Opticsign

20

Others Lab.Recordsandvivavoce 10+10

1AGLC5:PracticalscorrespondingtoTheoryPaper1AGLC2and1AGLC3:100Marks&6
Credits

BroadDivision Detailedsyllabus Marks

Metallic
deposits

Megascopicidentificationofmetallicminerals,Microscopicidentificationofore
mineralsandtheirtextures

30

Industrial
mineral
deposits

Megascopicidentificationofnonmetallicminerals,Calculationofassayvalueand
reserve

30

RemoteSensing StudyandInterpretationofAerialphotoandSatelliteImageries;MappingwithGPS. 20

Others LaboratoryrecordsandVivavoce 20

2ndsemester

2AGLC1:Igneouspetrology,SedimentarypetrologyandBasinanalysis:100Marks
&4Credits

Unit BroadDivision Detailsyllabus CreditMarks

I Igneous
Petrology-I

Conceptofmagmaanditsgeneration.Silicate-meltequilibrium.Phase
diagrams–Binary:Eutectic,PeritecticandsolidsolutionandTernary
(Ab-An-Di)and(Ab-Or-Si).MagmaticDifferentiation,Assimilation,IUGS
classificationofigneousrocks

1 25

II Igneous
Petrology-II

Petrologyandgeotectonicevolutionofgranites,basalts,ophiolites,
andesitesandalkalinerocks.PetrologyandIndiandistributionof
gabbro,kimberlite,anorthosites,carbonatites,lamprophyres

1 25

III Sedimentary
Petrologyand
Basinanalysis
-I

Textureofsedimentaryrocks-size,spericity,roundnessandfabricof
clasticgrainsandtheirsignificance.Structureofsedimentaryrocks–
mechanical,chemicalandorganicandtheirsignificance.Sedimentary
basins–originandclassificationofsedimentarybasinsinthelightof
geosynclinalandplatetectonicsconcepts.Classificationof
sedimentaryrocks.Classificationofsandstonesandlimestones.

1 25

IV Sedimentary
Petrologyand
Basinanalysis-
II

Study of palaeocurrent and provenance. Sedimentary facies.

Sedimentary environments and theirclassification;characteristic

featuresoffluvialandmarineenvironments,studyofheavyminerals

andtheirsignificance.

1 25

2AGLC2:MetamorphicpetrologyandAppliedGeochemistry:100Marks&4Credits
Unit BroadDivision Detailsyllabus CreditMarks

I Metamorphic
Petrology-I

Metamorphicfabrics,Mineralogicalphaserule,Conceptofzones,

Facies and Grade in Metamorphism,Metamorphic Differentiation.

Metasomatism, Granitisation, Classification of metamorphic

rocks.ACF,AKFandAFM diagrams.

1 25

II Metamorphic
Petrology-II

Progressivemetamorphism ofargillaceousandcalcareoussediments
andbasicigneousrocks.Oceanfloormetamorphism,Cataclastic

1 25



metamorphism.Pairedmetamorphicbelts.Retrograde
metamorphism,Petrologyofimportantmetamorphicrocks–
Khondalites,Charnockites

III Applied
Geochemistry
-I

Earthinrelationtothesolarsystem,Cosmicabundanceofthe
elements.Structureandcompositionoftheearth.Primary
geochemicaldifferentiationoftheearth.Geochemicalclassificationof
elements,Isomorphism,Polymorphism,Atomicsubstitution

1 25

IV Applied
Geochemistry
-II

Geochemicalcycle,Distributionoftraceandrareearthelementsin
igneousrocks,Petrographyoflunarrocksandmeteorites,Introduction
toIsotopeGeochemistry

1 25

2AGLC3:AppliedhydrogeologyandEngineeringgeology:100Marks&4Credits
Unit BroadDivision Detailsyllabus CreditMarks

I Applied
Hydrogeology
-I

DistributionofwateronandwithintheEarth'ssurface;hydrologic

cycle.Hydrologic properties ofwaterbearing materials-Porosity,

Permeability,Transmissibility,Storativity,specificyieldandspecific

retention.Typesofwaterbearingformations-Aquifiers,Aquicludes,

Aquitards and Aquifuge.Classification ofaquifers.Darcy's law.

Pumping tests and Interpretation oftestdata ofsimple aquifer

situations-steadystateflowofunconfinedandconfinedaquifers.

1 25

II Applied
Hydrogeology
-II

Groundwaterprovinces,Groundwaterexploration-Geological,
Geophysicalandremotesensingmethods.Welldrillingtechniques.
Qualityofgroundwater.Salinewaterintrusionincoastalaquifers

1 25

III Engineering
Geology-I

Site investigation techniques in engineering constructions.

Engineering properties of rocks- Porosity, Density, hardness,

compressivestrength,Tensilestrength,Shearstrength,Modulusof

deformation.Engineeringpropertiesofsoils-Soilmoisture,Grainsize

distribution and classification, Permeability, Shear strength,

Deformationinsoil.Earthquakeresistantstructures

1 25

IV Engineering
Geology-II

Buildingmaterials(roadmetals,buildingstones,concreteaggregate).
Landslidesandstabilityofslopes.Geotechnicalconsiderationsin
damsandreservoirsandtheirenvironmentalimpact.Tunnelsand
Bridges:theirgeologicalconsiderations.Geotechnicalcasestudiesof
majordam projects-Bhakra,Koyna,HirakudandBalimela

1 25

2AGLC4:PracticalscorrespondingtoTheoryPaper2AGLC1,Seminar:100Marks&6Credits

BroadDivision Detailedsyllabus Marks

Igneous
Petrology

Megascopicandmicroscopicpetrographyofigneousrocks,calculationofnorm
andNigglivalues.

30

Sedimentary
petrologyand
Basinanalysis

Megascopicandmicroscopicpetrographyofsedimentaryrocks.Drawingof
histogram,frequencycurveandcumulativefrequencycurve.Determinationof
mean,standarddeviation,skewness,kurtosisbygraphicalmethods.

35

Seminar Seminarmarksshallbegivenby3teachersofthedepartmentselectedbythe
TeachersCouncilatthebeginningoftheSemester.Themarkshallbeforwarded
totheexaminers(InternalandExternal)withthesignatureofallthethreeteachers
withcountersignatureoftheHeadoftheDepartmentatthetimeofthePractical
examination

15

Others Laboratoryrecordsandvivavoce 20

2AGLC5:PracticalscorrespondingtoTheoryPaper2AGLC2and2AGLC3,Fieldreport:100Marks&6
Credits

BroadDivision Detailedsyllabus Marks

Metamorphic
petrology

Megascopicandmicroscopicpetrographyofmetamorphicrocks.ACF,AKFand
AFM diagrams.

25

Geochemistry Calculationofmineralformulaefrom chemicaldata 10

Hydrogeology AnalysisofSeismicRefraction,andResistivitysurveydata,analysisand
interpretationofboreholelogs.Watertablecontourmaps,DeterminationofpH,
conductance,totalhardnessofwatersamples,

20



Engineering
Geology

Soilstudy,Geologicalproblemsindams,TunnelsandBridges.Engineering
propertiesofrocks

15

Fieldreport Resultsofthefieldinvestigationtobesubmittedinform ofareport 15

Others Laboratoryrecordsandvivavoce 15

3rdSemester

3AGLC1:Structuralgeology,GeodynamicsandGeomorphology:100Marks&4
Credits

Unit BroadDivision Detailsyllabus CreditMark
s

I Structural
Geology-I

Stressellipsoid,Stresstrajectories,Strainellipsoid,Homogeneousand
inhomogeneousstrain.Mechanism andfactorsofrockdeformation.
Planarandlinearstructuresandtheirtectonicsignificance.Jointsand
theirgenetictypes.Saltdomes.Unconformities

1 25

II Structural
Geology-II

Basesoffoldclassification.ClassificationoffoldsaccordingtoFleuty,
RamsayandTurner-Weiss.Mechanism offolding.Superpositionof
folds.Classificationfaults,AndersonandHafnertheoriesoffaulting.
Mechanism offaulting,Recognitionoffaultsinthefield,Activefaults
andrelatedtopography

1 25

III Geodynamics PrinciplesofPlatetectonics.Midoceanicridges,Continentaldrift,
Seafloorspreading,Islandarcs,GeodynamicsoftheIndiansub-
continent,HimalayanOrogeny.

1 25

IV Geomorpholo
gy

Geomorphicconceptsandprocesses,Weatheringanderosion,Erosion
cycle,Theoriesoflandform development.Coastalgeomorphology.
GeomorphologyofIndia.Geomorphicmapping,Slopeanalysis,Drainage
analysis

1 25

3AGLC2:Palaeontology,AppliedMicropalaeontology&Quaternarygeology:100

Marks&4Credits
Unit BroadDivision Detailsyllabus Credit Mark

s

I Palaeontology
-I

FossilizationProcesses(Taphonomy),Modesofpreservation.Studyof
morphology,classification,evolutionandextinctionofTrilobites,
Brachiopods.Lamellibranchs,GastropodsandCephalopods

1 25

II Palaeontology
-II

Studyofmorphology,classificationandevolutionofEchinoidsand
Corals.Conceptofevolution.Evolutionofhorse,elephantandman.
EvolutionandextinctionofDinosaurs;Generalstudyoffossilplants,
Gondwanafloraanditssignificance.

1 25

III Applied
Micropalaeont
ology

Types ofmicrofossils,theirseparation and preparation forstudy.
Application of microfossilstudy in different fields with special
referencetostudyofbiostratigraphyandpetroleum exploration.Study
ofmorphology,classificationandecologyofforaminifers.Morphology
ofconodontsandostracods,Palynology

1 25

IV Quaternary
Geology

Globalsealevelrise–pastandfuture,Climatechangesinquaternary,
quaternarydepositsandlandformsofIndia.Quaternarydating
methods;Radiocarbon,Uranium Series,argonisotope;Pleistocene
glaciations–Causesandeffects,OSLanddatingusingshortlived
Isotopes.

1 25



3AGLC3:Stratigraphy,PalaeogeographyandMarinegeosciences:100Marks&4
Credits

Unit BroadDivision Detailsyllabus Credit Mark
s

I Stratigraphy-I PrinciplesofStratigraphy,Stratigraphiccorrelation.Codeof
stratigraphicnomenclature,ConceptsofSequence-,magneto-,seismic-
andchemo-stratigraphy.PrecambrianstratigraphyofIndia-Distribution
ofArchaean.CuddapahandVindhyanGroupanddetailedstudyoftype
areasandotherimportantgroups(Delhi,ChhatisgarhandKurnool).

1 25

II Stratigraphy-
II

DistributionanddetailedstudyofthetypeareasofPalaeozoic(Spiti
andKashmir),Mesozoic(TriassicofSpiti,JurassicofKutchand
CretaceousofTrichinopolly),GondwanaSupergroup

1 25

III Stratigraphy
and
Palaeogeo-
graphy

Tertiary(Assam),SiwalikGroup,Deccantraps,Palaeoclimatic
reconstruction,PaleogeographyofIndiaduringPermo-carboniferous
period,Triassic,JurassicandCretaceousPeriods

1 25

IV Marine
geoscience

Depthprofileand/oceanfloortopography,Nearshoregeological
processesandthecontinentalshelf,Marinedepositsandtheir
classification,Coralreefs,Marinemineralresources

1 25

3AGLC4:GeostatisticsandComputerapplicationinGeology,Environmental
geology,MedicalGeologyandDisastermanagement:100Marks&4Credits

Uni
t

BroadDivision Detailedsyllabus CreditMark
s

I Geostatistics
andComputer
applicationin
Geology-II

Probability–concept,lawsandapplication.Methodofsampling.
Frequencydistributionandfrequencytables.Graphicalrepresentation
offrequencydata-histogram,frequencycurveandcumulative
frequencycurve.Graphicalmethodsofdeterminationofsample
statistics-mean,standarddeviation,skewnessandkurtosis.

1 25

II Geostatistics
andComputer
applicationin
Geology-II

Normalfrequencydistribution.Degreesoffreedom andlevelof
significance.Correlationcoefficient.Thet-test–equalityofsample
meansandsignificanceofcorrelationcoefficient.Chi-squaretest–
goodnessoffit.F-testandanalysisvariance.Leastsquaremethodand
regressionanalysis.Regressionanalysis.Applicationofcomputerin
solvingstatisticalproblemsingeology.

1 25

III Environmental
geologyand
Medical
geology

Renewableand Non-renewable resources,Conservationofmineral
resources,environmentalimpactsofmining,mineralexploitationand
theirmanagement,sustainabledevelopmentofminerals,Management
ofsolidwastesincludingminingwastes,Flyash,Radioactivewastes;
Environmentalprotection-LegislativemeasuresinIndia
ProblemsofFluorosisandarsenicpoisoninginIndia–Causesand
remedialmeasures

1 25

IV Disaster
management

DisasterManagement:Concepts,Earthquake,cyclonesandtsunamis,
floods,landslideandtheirmanagement.

1 25

3AGLC5:PracticalscorrespondingtoTheoryPapers:100Marks&6Credits
BroadDivision Detailedsyllabus Mark

s

Structural
Geology

Completionofoutcrops.Interpretationofgeologicalmaps.Structuralproblems–
thicknessanddepthofstrata,three-pointproblem,determinationoftrueand

apparentdips.Stereographicprojection–anddiagrams.Plottingoflineand
planes,problemsrelatingtotrueandapparentdips,plungeandpitch,angle
betweenplanesandlines.

25

Geomorphology
and
Geotectonics

Contouringoflandforms,Toposheetstudies,Slopeanddrainageanalysis,
Morphotectonicanalysis

10

Palaeontology Identificationofanimalandplantfossilsasstatedabove.Graphicrepresentationof 25



theirstratigraphicinterval.Arrangementoffossilsinchronologicalorder.Drawing
andlabelingoffossils

Stratigraphy Stratigraphicassemblages–Identificationandinterpretation 10

Geostatistics Relatedtothecorrespondingtheory 15

Others LaboratoryrecordsandVivavoce 15

4thSemester

ElectiveA–OreGeology4AGLCE(A)
4AGLCE1(A):OreGeology

Unit BroadDivision Detailsyllabus Credit Marks

I Oregenesis-A Concept of mineral equilibria- homogenous and
inhomogenous
Thermodynamicprinciplesinmineralformation
Phaseruleanditsapplication,phasediagramsofbinary(Fe-
SandCu-S)andternary(Cu-Fe-S&Fe-Zn-s)systems.Eh–
pHinnaturalenvironment;Eh-pHrelationshipwithrespectto
ironandmanganeseinaqueoussolution.

1 25

II Oregenesis-B Concepts ofore genesis:genesis related to magmatic,
hydrothermalactivity, volcanic exhalation, residual,
sedimentation,metamorphism,bacteriogenicactivity

1 25

III Oregenesis-C Ore bearing fluids- nature, source, transportation,
depositionalenvironmentin terms ofion potentialand
Fugacity.Chlorideandsulphidescomplexes

1 25

IV Oregenesis-D Geologicalthermometry,Fluidinclusionstudies,oredeposits
associatedwithplateboundaries.

1 25

4AGLCE2(A):OreGeology

Unit BroadDivision Detailsyllabus Credit Marks

I Oredeposits-A Metallogenicepoch&province,Spaceandtimedistribution
oforedepositsofIndiaandWorld,Controlsofore
localization,Classificationofmineraldeposit.

1 25

II Oredeposits-B Mineralogy, mode of occurrence, origin and Indian
distributionofFe,Mn,andCrwithspecialreferencetoIndian
occurrencesandgrowthofindustries.

1 25

III OreDeposits-C Mineralogy, mode of occurrence, origin and Indian
distributionofAl,Cu,Pb&ZnwithspecialreferencetoIndian
occurrencesandgrowthofindustries.

1 25

IV OreDeposits-
D

Mineralogy, mode of occurrence, origin and Indian
distributionofNi,Sn,AuandAg

1 25

4AGLCE3(A):OreGeology

Unit BroadDivision Detailsyllabus Credit Marks

I Explorationof
OreDeposits

Methodsofsurfaceandsubsurfaceexploration-Geological,
geophysical, geochemical and geobotanical Sampling,
assaying,ore evaluation and reserve estimation.UNFC
classificationofreserves.

1 25

II Mineral
processing

Orebeneficiation,OrebeneficiationpracticesadoptedinFe,
Mn,Al,Croredeposits,drilling,mining.

1 25

III Mineral
Management

Nationalmineralpolicy,strategic,criticaland essential
minerals with specialreference to India.Laws ofsea.
Managementofmineralresourcesandsustainablemineral
development.

1 25

IV Mineral
characterizatio
n

Oretexturesandindustrialapplicationoforemicroscopy.
Properties of ore minerals under ore microscope,
paragenesisandzoning.

1 25

4AGLCE4(A):OreGeology(Practical)
Relatedto
Theory

Chemicalanalysisofores-Fe,Mn,Cu.
Mineralographicexaminationoforemineralsandetchtest.Megascopic

6 85



Papers identificationoforeassemblages.Geneticandparageneticinterpretation
from megascopicexaminationoforeassemblages.Reservecalculation
and assay problems. Study of X-raydiffractogram for mineral
identification.Lab.Record,FieldreportandVivavoce

Seminar 15

4AGLCE5(A):OreGeology(Project)
Projectwork Reportwriting 6 40

Presentation 30

VivaVoce 30



ElectiveB–AppliedHydrogeologyandWaterManagement4AGLCE(B)
4AGLCE1(B):AppliedHydrogeologyandWaterManagement

Unit Broad
Division

Detailsyllabus Credit Marks

I Occurrence
of
groundwater

Occurrence of groundwater-vertical zonation Geological
formations,Aquifers,springs and Thermalsprings.Origin of
groundwater,Groundwaterbasins;Aquifertypescomponentsof
hydrologicCycle,Hydrometeorology,Hydrographs.

1 25

II Hydrogeolog
ical
properties

Groundwaterpropertiesbasedonstorageandmovement,porosity
and permeability,Darcy's law,Transmissibility,specific yield,
specificretention,storagecoefficient,specificcapacityofwells.
Field and laboratory determination ofporosity and hydraulic
conductivity.

1 25

III Groundwater
Occurrences
invarious
rocks

Groundwater condition in rock types crystalline - volcanic,
Carbonate,lithifiedsediments,fluvialdeposits,coastalandaeolian
deposits.Groundwaterlevels and its fluctuation,watertable
contour maps. Elementary idea on barometric and tidal
efficiencies.

1 25

IV Groundwater
provinces

Groundwater in different rocks and geomorphic terrain.
GroundwaterprovincesofIndiaandOdisha.Thermalspringsof
Odisha.HydrologyofaridzoneandcoastalzonesofIndia.

1 25

4AGLCE2(B):AppliedHydrogeologyandWaterManagement

Unit Broad
Division

Detailsyllabus Credit Marks

I Well
hydrolics-I

Designand constructionofwells,yield testsand selectionof
pumpsets.Maintenanceanddevelopmentofwells.

1 25

II Well
hydrolics-II

Unidirectionalandradialflowofgroundwater,generalgroundwater
flow equations,pumpingtest,steadyandunsteadyflow,Theis,
Theim,JacobsandWalton'sequations.

1 25

III Groundwater
extraction
and
problems

Groundwaterproblemsrelatedtofoundationwork,canals,Mining
andtunnels.Problemsofover-exploitation,artificialrechargeand
rainwaterharvesting.

1 25

IV Groundwater
resources
and
managemen
t

Groundwaterestimation,Groundwaterbudgeting,groundwater
balance, groundwater Legislation. Management of coastal
aquifersofOdisha.

1 25

4AGLCE3(B):AppliedHydrogeologyandWaterManagement

Unit BroadDivision Detailsyllabus Credit Marks

I Groundwater
quality

Qualityofgroundwater,Reportingofgroundwaterqualitydata,
Maps and diagrams,Groundwater pollution,Suitability of
groundwaterforvarious uses,Fluoride problem in Odisha.
FluorideandArsenicproblemsinIndia.

1 25

II Groundwater
basin
management

Groundwaterbasin managementand conjuctive use,saline
waterintrusionintocoastalaquifers.

1 25

III Groundwater
exploration

Groundwaterexploration:-Geological,Geophysicalandremote
sensingmethods,preparationofhydrogeomophicand
lineamentmapsandtheirroleininterpretationofgroundwater.

1 25

IV Pollutionof
groundwater

Surfacewaterandgroundwaterpollutionandtheirtreatment,
Environmentalimpactofgroundwaterpollutionandextraction
ofgroundwater.Diseasesduetovariouschemicalconstituents
&tracemetalsingroundwaterandtheirmitigationmeasures.

1 25

4AGLCE4(B):AppliedHydrogeologyandWaterManagement(Practical)

DeterminationofpH,conductance,turbidity,IDS,D.O.,acidityalkalinity,Ca,Mg,Fluoride,
bicarbonate,TH.,Determinationofporosityandpermeability.Datainterpretationof
resistivity survey.Chemicaldata plotting,watertable contourmaps.Numerical
problemsrelatedtovarioushydrologicproperties.Hydrogeologicalinterpretationby

6 85



RemoteSensingmethod.
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4AGLCE5(B):AppliedHydrogeologyandWaterManagement(Project)
Projectwork Reportwriting 6 40

Presentation 30

VivaVoce 30



ElectiveC:FuelGeologyandSedimentaryPetrology
4AGLCE1(C):FuelGeologyandSedimentaryPetrology

Unit BroadDivision Detailsyllabus Credit Marks

I CoalGeology-
I

Typesofcoal,Originofcoal,compositionofcoal(chemicaland
maceralcomposition),coalasplantdebris-Lignin,protein,fats,wax
etc.,geneticrelationshipofplantconstituentsH/CVr.O/Cdiagram.
Methodsofcoalmining.

1 25

II CoalGeology-
II

Coalpetrographyanditsapplicationincarbonizationand
hydrogenation(Liquefaction).Firesinundergroundminesand
combatingmethods.Environmentalpollutionduetocoalmining.

1 25

III CoalGeology-
III

Behaviorofcoalonheating-DTAandDifferentialThermogravimetric
(DTG)analysis,plasticitymeasurement,Infraredanalysis,Crossing
pointtemperatureanalysisofcoal,Spontaneouscombustionof
coals-mechanism andpreventivemeasures.

1 25

IV CoalGeology-
IV

GeologicalgeographicaldistributionofIndiancoalfields,Studyof
importantcoalandlignitedepositsofIndia:Gondwanacoalfields:
Jharia,Raniganj,TalchirandIbvalleycoalfields,Tertiarycoalfields:
CoalfieldsofAssam &Meghalaya,Neyvelilignitedeposits.

1 25

4AGLCE2(C):FuelGeologyandSedimentaryPetrology

Unit BroadDivision Detailsyllabus Credit Marks

I Petroleum
Geology-I

Origin,migrationandentrapmentofPetroleum,Characteristicsof
sourceandreservoirrocks,structural,stratigraphicandcombination
traps,TechniquesofPetroleum exploration.

1 25

II Petroleum
Geology-II

Geographicalandgeologicaldistributionofoilandnaturalgasin
India,StudyofimportantOnshoreandoffshorepetroliferousbasins:
Assam oilfields,Cambaybasin,Krishna-Godavaribasin,Cauvery
basinandBombayHigh.

1 25

III Nuclear
Geology-I

MineralogyandGeochemistryofradioactiveminerals,Instrumental
techniquesofdetectionandmeasurementofradioactivity,
Radioactivemethodsofexploration,Utilizationofradioisotopes.

1 25

IV Nuclear
Geology-II

Classification ofUranium deposits,Thorium resourcesofIndia.
ChallengesandProspectsofUranium Industry,Studyofimportant
radioactivemineralsdepositsinIndiawithrespecttomineralogy,
modeofoccurrenceandorigin,Beneficiationmethods,Radioactive
wastemanagement.

1 25

4AGLCE3(C):FuelGeologyandSedimentaryPetrology

Unit BroadDivision Detailsyllabus Credit Marks

I Sedimentary
Petrology-I

FieldtechniquesforstudyofSedimentaryRocks-Mapping,
palaeocurrentdatacollectionandanalysis,studyofsedimentary
structures,palaeo-hydraulics,interpretationoffluvialchannels.

1 25

II Sedimentary
Petrology-II

Studyofsedimentarytexturesandtheirgeologicalsignificance,
Heavymineralanalysisandsignificance,sub-surfacecorrelationof
sedimentarydeposits,

1 25

III Sedimentary
Petrology-III

PreparationofIsopachandFaciesmaps,Sequencestratigraphy,
Methodsofsedimenttransportationbywater,estimationofbed
loadandsuspensionload.Basinclassificationanddescription,
sedimentarybasinsformation-concepts.Sedimentarybasinsof
India

1 25

IV Sedimentary
Petrology-IV

Characteristicsofprovenance,classificationofSandstone,
limestone,conglomerate,Sedimentaryenvironmentandfacies,
WalthersLaw

1 25

4AGLCE4(C):FuelGeologyandSedimentaryPetrology(Practical)
Practic
al
subject
s

Megascopicandmicroscopicpetrographyofsedimentaryrocks.Rockassemblageandtheir
environmentalinterpretation.Modalanalysis.Size analysis,Heavy mineralanalysis,
Palaeocurrentanalysis.Preparationofisopachmaps,lithofaciesmaps.Constructionof
verticalsectionsshowingsedimentarycyclesandtheircorrelations.
Megascopicandmicroscopicstudyofcoals.Proximateanalysisofcoals.Coalpetrography,
Problemsrelatedtocoalandpetroleum
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ElectiveDRemoteSensingandGIS
4AGLCE1(D):RemoteSensingandGIS

Unit BroadDivision Detailsyllabus Credit Marks

I Principlesof
RemoteSensing-
I

Historyofremotesensing,Benefitsofremotesensingoverconventional
methodsofresourcesurvey,componentsofremotesensingsystem,
GlobalandIndianremotesensingsatellites.Electromagnetic
radiation(EMR),Spectralbands,AtmosphericinteractionswithEMR,
InteractionsofEMRwithEarth’ssurfacematerials-rocks,minerals,soils,
water,vegetation.

1 25

II Principlesof
RemoteSensing-
II

Remotesensingplatforms-typesanduses.Sensors-fundamental
propertiesandfunctions.Sensorparameters-spatial,spectral,temporal
andradiometricresolution,typesofsensorsandbasicfeaturesof
differenttypesofsensorsindifferentsatellites-Landsat,SPOT,IRSetc.

1 25

III AerialRemote
Sensing-I

Basicrequirementsofaerialphotography,planningforphotography,
Factorsinfluencingimagequality,Aerialcameras,Flightdirection,Flying
height,Forwardandlateraloverlaps,Timeofphotography,Information
recordedonaerialphotographs,preparationofphotoindex,Aerial
mosaics.

1 25

IV AerialRemote
Sensing-II

Principlesofaerialphotography,typesofaerialphotographs,
characteristicsfeaturesofaerialphotography-scale,vertical
exaggeration,driftandcrab.

1 25

4AGLCE2(D):RemoteSensingandGIS

Unit BroadDivision Detailsyllabus Credit Marks

I Photogrammetry GeometryofAerialphotographs,Stereoscopicparallax,Measuring
instruments-parallaxbar&itsuse.Stereoscopy,Pseudoscopy,
stereoscopicexaggeration,Estimationofslopeanddip.

1 25

II Aerial
Photointerpretation-
Techniques

Photoelements,visualimageinterpretation-generalprocedure,
interpretationofaerialphotographandsatelliteimagery,falsecolour
composite(FCC),stereoscopes,conditionsforstereoscopicvision,
digitalimageprocessing.

1 25

III Aerial
Photointerpretation-
Geomorphology

Basicconceptsofgeomorphology,climaticinfluenceongeomorphic
process,Geomorphiccycles:Fluvial,Arid,Glacial,coastalandvolcanic.
Interpretationofvariouslandforms,Structuralandtectoniclandforms.

1 25

IV Aerial
Photointerpretations-
Geology

Geotechnicalanalysis,Vegetationanalysis,Landuseanalysis,
Landform analysis,Drainageanalysis,Convergenceofevidence,
LithologicalinterpretationofIgneous,SedimentaryandMetamorphic
rock,interpretationofstructuralfeatures–folds,faultsand
unconformity.

1 25

4AGLCE3(D):RemoteSensingandGIS

Unit BroadDivision Detailsyllabus Credit Marks

I RemoteSensing
ApplicationI

Applicationofremotesensingtechniquesingeologicaland
geomorphologicalmapping,landuseandlandcoverstudies,terrain
evaluation,mineralexplorationandgroundwaterresourcesevaluation,
petroleum exploration

1 25

II RemoteSensing
ApplicationII

Applicationofremotesensingtechniquesinagriculturalmanagement,
forestmappingandmanagement,irrigationandwatershedmanagement,
engineeringsiteevaluationfordam,reservoir,tunnelandhighways

1 25

III RemoteSensing
ApplicationIII

Applicationofremotesensinginenvironmentalhazardmanagements-
floods,landslideandcoastalerosion,soilmapping,wastelandmapping,
sustainabledevelopmentstudies

1 25

IV GISandGPS Fundamentalsofgeographicinformationsystem (GIS),datastructureof
GIS,Rasterandvectordata,Representationofgeographicalentitiesby
rasterandvectormethods.ApplicationofGISinvariousfieldsofgeology.
ElementaryknowledgeonGlobalPositioningSystem(GPS)

1 25

4AGLCE4(D):RemoteSensingandGIS(Practical)6creditsand100marks
Practic
al
subject
s

Markingofprincipalpoints.Determinationofscale.Tracingofdetailsfrom aerialphotosandimageries.
Stereoscopictest,Useofpocketandmirrorstereoscopes,useofparallaxbar.Measurementofheights
anddeterminationofslopesfrom photos.Estimationofdipofbeds.Studyoftopographicmapstoidentify
typicallandforms.Preparation ofgeologic,geomorphicand land usemapsfrom aerialphotosand
imageries.CharacterisationoftypicalgeologicformationsofOdishai.e.alluvialdeposits,lateritedeposits,
EasternGhats,Gondwanarocksetc.Lab.Records,Fieldreports/Projectreportandviva-voce.
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Presentation 30

VivaVoce 30



ALLIEDELECTIVES
(OpentostudentsoftheDept.aswellasofAllieddisciplines)

1 3AGLAE1 MineralresourcesofOdisha Credit4 Marks100

2 3AGLAE2 StratigraphyofIndia Credit4 Marks100

3AGLAE1-MineralResourcesofOdisha–4CH–100Marks

Unit Titleofthecourse

Unit–I MineralwealthofOdisha–Identifyingcharacteristicsofminerals

Unit–II ProcessofFormation–Magmaticconcentration,Hydrothermal
deposits,OxidationandSupergeneenrichment,Residual
concentration.

Unit–III UseanddistributionofIronore,Manganeseore,Chromite,Bauxite,
Coal,Platinum

Unit–IV Constructionmaterials,Limestone,Gem occurrenceofOdisha,
Beachsanddeposits

3AGLAE2–Stratigraphy–4CH–100Marks

Unit Titleofthecourse

Unit–I Geologicaltimescale,definitionofStratigraphy,Principleof
stratigraphy

Unit–II PrecambrianStratigraphyofIndia-Cudapah,VindhyanandDharwar
Supergroup

Unit–III PaleozoicStratigraphy-StudyofPaleozoic(SpitiofKashmir),
GondwanaSupergroup

Unit–IV StratigraphyofOdisha



FREEELECTIVES
(Opentostudentsofalldepartments)

1. 3AGLFE1 Disastermanagement Credit4 Marks100

2. 3AGLFE2 MineralresourcesofIndia Credit4 Marks100

3. 3AGLFE3 Geo-environmentalStudies Credit4 Marks100

3AGLFE1-DisasterManagement–4CH–100Marks

Unit Titleofthecourse

Unit–I Introductiontodisaster,typeofdisasters:natural,manmade
technologies

Unit–II ConceptofDisastermanagement,pre,relative&postdisaster
management

Unit–III Flood,cyclone,drought,landslide.

Unit–IV Earthquake,Tsunami,heatwave,coldwave

3AGLFE2-MineralResourcesofIndia–4CH–100Marks

Unit Titleofthecourse

Unit–I MineralwealthofOdisha–Identifyingcharacteristicsofminerals

Unit–II ProcessofFormation–Magmaticconcentration,Hydrothermal
deposits,OxidationandSupergeneenrichment,Residualconcentration.

Unit–III UseanddistributionofIronore,Manganeseore,Chromite,Bauxite,Coal,
Platinum

Unit–IV Constructionmaterials,Limestone,Gem occurrenceofOdisha,Beach
sanddeposits

3AGLFE3-Geo-environmentalstudies–4CH–100Marks

Unit Titleofthecourse

Unit–I Impactofminingonenvironment(water,soilandair),Acidmine
drainage

Unit–II Globalwarming,Sealevelrise,GreenHouseGases,Ozonedepletion,
Acidrain

Unit–III Solidwastesandtheirmanagement,Liquidwasteanditsmanagement

Unit–IV Hydrologiccycle,Verticaldistributionofgroundwater,waterpollution-
Surfaceandsubsurface;causeandmanagement


