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SemestemwiseDistribution of Courses
M.Sc. (CBCS) Programmein Geologywith Practical
Table-I: Course Structure for M.Sc. Programmein Geology
Semester Courses Paper CourseCode Credit Hrs/Week
Foundation Course FC FCGEOI-101 5 5(L)+1(T)
Core Course ccl CCGEOL-101 5 5(L)+1(T)
Ist Core Course cc2 CCGEOL-102 5 5(L)+1(T)
Practicals on Core
CC3-P CCGEOL-103P 5 10
Course
Ability Enhancement
EC1
ECGEOL-201 5 5(L)+1(T
Course (L+1(T)
Core Course cca CCGEOL-204 5 5(L)+1(T)
lInd
Core Course ces CCGEOL-205 5 5(L)+1(T)
Practicals on Core
CCé6-P CCGEOL-206P 5 10
Course
Core Course ccr CCGEOL-307 5 5(L)+1(T)
Core Course ccs CCGEOL-308 5 5(L)+1(T)
llird Elective (GE/DC) EC2 ECGEOL- 302 5 5(L)+1(T)
Practicals on Elective
EC3-P
ECGEOL-303P 5 10
(GE/DC)
Core Course cco CCGEOL- 409 5 5(L)+1(T)
Elective (GE/DC) EC4 ECGEOL - 404 5 5(L)+1(T)
Vth Practicals on Elective ccep
; ECGEOL-405P 5 10
(GE/DC)
Project/Dissertion CC10 CCGEOL -410 5 10
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Table-ll: GEOLOGY, M.Sc.Semestetl
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Paper Paper Code CourseName

FC Compulsory, FCGEOL - Geotectonic and
101 Structural Geology

CC-1 Core Course- CCGEOL- Stratigraphy and
101 Paleobiology

CC-2 Core CourseCCGEOL - Crystallography and
102 Descriptive

Mineralogy

CC-3(P) Core Course (P) - Practical

CCGEOL-103P
GEOLOGY, M.Sc.Semestetll

Paper Paper Code | CourseName

AE-EC-1 Selectone Elective coursefrom the following Elective
Groups
ECGEOL-201,Group-A Fossil FuelGeology
ECGEOL-201,Group-B Sedimentary
ECGEOL-201,Group-C Hydrology
ECGEOL-201,Group-D Ore Geology
ECGEOL-201,Group-E Environment Geology

CC-4 Core Course- CCGEOL- Geochemistry  and
204 IgneousPetrology

CC-5 Core Course- CCGEOL- Sedimentary and
205 Metamorphic

Petrology

CC-6(P) Core Course- CCGEOL - Practical

206 P
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GEOLOGY, M.Sc.Semestetlll
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Paper Paper Code CourseName
CC-7 Core Course - Geomorphologyand
CCGEOL307 Remote Sensing in
Geology
CC-8 Core Course - EconomicGeology
CCGEOL308

GE/ DC Course,EC-2

Selectone Elective GE/ DC coursefrom the following

Groups:

ECGEOL-302,Group-A

Fossil FuelGeology

ECGEOL-302,Group-B

Sedimentary

ECGEOL-302,Group-C Hydrology
ECGEOL-302,Group-D Ore Geology
ECGEOL-302,Group-E Environmental
Geology
EC-3(P) ECGEOL-303P Practical
GEOLOGY, M.Sc.SemesterlV
Paper Paper Code CourseName
CC-9 Core Course- CCGEOL- Hydrology,

409

Engineering Geology,
Environment
Geology, Mining
Geology

Elective GE/ DC,EC- 4

Selectone Elective GE/ DC coursefrom the following

Groups:

ECGEOL-404,Group-A

Fossil FuelGeology

ECGEOL-404,Group-B

Sedimentary

ECGEOL-404,Group-C Hydrology
ECGEOL-404,Group-D Ore Geology
ECGEOL-404,Group-E Environmental
Geology
EC-5(P) ECGEOL 405P Practical
CC-10 CCGEOL-410 Project/Dissertation

DISTRIBUTION OF CREDITSFORPOSTGRADUATEM.Sc.

PROGRAMME

Table:lll Semestewisedistributionof 80 creditsfor subjectswith practical

Semester CC FCandAE | GE/DC/EC Project | Total Credits
Semestel 15 05 20
Semestell 15 05 20
Semestel| 10 10 20
SemestetV 05 10 05 20
45 10 20 05 80
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Table:IV Semestewise ExaminationStructurefor Mid Sem& End SemExamination:

Sem ExaminationStructure
Courses CourseCode Credit Nameof paper Mid Semester End Semester End
Evaluation(F.M.| Evaluation(F.M.)| Semester
) practical/
/Field work
/ Viva
(F.M.)
I Foundation FCGEOL101 5 Geotectonics and 30 70
Course StructuralGeology
CoreCourse CCGEOL101 5 Stratigraphy and 30 70
Palaeobiology
CoreCourse CCGEOL102 5 Crystallography and 30 70
DescriptiveMineralogy
Practicals on CCGEOL103(P) | 5 Practical 70+30
Core
Il Ability ECGEOL201 5 GroupA, B, C, D and E| 30 70
Enhancement Select one Elective
Course CourseGroup
CoreCourse CCGEOL204 5 Geochemistry and 30 70
IgneousPetrology
CoreCourse CCGEOL205 5 Sedimentary and 30 70
MetamorphidPetrology
Practicals on CCGEOL206(P) | 5 Practical basedn 70+30
Core CCGEOL-204 &
CCGEOL- 205
1] CoreCourse CCGEOL307 5 Geomorphology and | 30 70
Remote Sensing in
Geology
CoreCourse CCGEOL308 5 EconomicGeology 30 70
Elective GE/ ECGEOL302 5 Group A, B, C, D and H 30 70
DC Course SelectoneElective
CourseGroup
Practical on ECGEOL303(P) | 5 Practical 70+30
Elective GE/
DC Course
v CoreCourse CCGEOL409 5 Hydrology, 30 70
EngineeringGeology,
Environment Geology,
Mining Geology
Elective GE/ ECGEOL404 5 A. FossilFuelGeology | 30 70
DC Course B. Sedimentology
C. Hydrogeology
D. Ore Geology
E. Environmental
Geology
Practical on ECGEOL405(P) | 5 A. FossilFuelGeology | --- 70+30
Elective GE/ B. Sedimentology
DC Course C. Hydrogeology
D. OreGeology
E. Environmental
Geology
CoreCourse CCGEOL410 5 Project 70+30
Work/Dissertation
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SEMESTERI 4 Papers

Total 100x 4 = 400Marks

PAPER T FOUNDATION COURSE [FCGEOL101]:
(Credits:Theory04, Tutoriat01)

\ Marks: 30 (MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 marl
each, b) Class Attendance score (CAS) of 5 markseach@&d )i gnment of 5 mar ks. NfBest
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be so framed that th&tudentsare able to answethemwithin the stipulatedtime

GEOTECTONICS AND STRUCTURAL GEOLOGY

Theory: 60Hours; Tutorial: 15Hours
Unit 1:
Study of seismic waves structure and composition of the eaftliRadioactivityi Basic concept of
palaeomagnetismilajor tectonicfeatureof theearthishieldareasmobilebelts,rift valleys,mid oceanic
ridges,continentakhelvesandslopessubmarineanyons.
Unit 2:
PlateTectonicsconceptgeologicalandtectonicenvironmenbf PlateboundariesSeaFloor Spreading,
Island arcs, Hydrothermal vents; Orogeny and orogenic cydgeirogeny and evolution ofatkaus.
Structural and tectonic features of India. Tectonic framework of India; Structure and Origin of the
Himalaya.Quaternaryectonics
Unit 3:
Mechanicabprinciplesof rock deformationConcepbf stressstrainandtheresultingellipsoids;Factors
controllingbehaviorof rock material.Folds, Recognitionmechanicendcausesf foldingi Recognition
of topandbottomof beds;Faults recognitioncriteriaandmechanic®f faulting; Joints Quantitativeand
gualitativeclassificatiorof joints; Unconformities” types, recognitiorsignificantdistinctionfrom faults
andtheir usein datingstructuralevents.
Unit 4:
CleavageSchistosityandLineationi theirdescriptionprigin andrelationto majorstructuresPetrofabric
analysig Fieldandlaboratorytechnique$ petrofabriadiagramdandtheirinterpretationClassificatiorand
characteristicef TectonitesPiapirsandrelatedstructural features.
Unit 5:
Toposheet$definition, scale readingvariouscomponent®f atoposheetGeologicalmap-definition,
variouscomponent®f a geologicalmapincludingscale Jegend structures etdseologicalField work
instruments, Use of clinometer compass, Brunton compass, strike and dip measurements; Sampling
and oriented sample and its significan@eplogical mapping of igneous, sedimentary and
metamorphiderrains. GPSandits applicationsn Geology.
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SuggestedBooks:
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Condie Kent. C. (1982):PlateTectonicsandCrustalEvolution,PergamorPresdnc.

Gasd.G. (1982):Understandinghe Earth.Artemis PresgPvt) Ltd. U.K.

Ghosh,S.K. (1993):StructuralGeology:FundamentahndModernDevelopmentPergamorPress.
Hobbs, B.E., Means, W.D. and Williams, P.F. (1976): An outline of Structural Geology, John Wiley
andSons,Newyork

Naqvi, S.M.(2005)GeologmndEvolutionof the Indian Plat¢FromHadearto Holocene- 4Ga to4
Ka) GSI, Bangalore

Ramsay,).G.(1967):Foldingandfracturingof rocks,McGrawHill.

Windley B. (1973): TheEvolving continentsJohnWiley andSons,New York.
N.J.PriceandJ.W.Cosgroveg1990)Analysisof GeologicalStructuresCambridgeUniversityPress
RaganDonalM.: StructuralGeology,CambridgdJniversityPress

Whitten,E. H. Timothy (1966) Structuralgeologyof foldedrocks.Chicago:RandMcNally,
GeorgeH. Davis(2011) StructuraGeologyof RocksandRegions,JohnWiley andSons

FosserH (2010)StructuralGeology,CambridgeJniversityPress
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SEMESTERI
PAPERIII CORE COURSE [CCGEOL101]: (Credits:Theory04, Tutorial01)

\ Marks: 30 (MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have tlw@®ponents: a) Two semester Internal Assessment Test (SIA) of 20 marks
each, b) Class Attendance score (CAS) of 5 marks each
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionwill besetin whichquestiomo.01 will beShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be soframed that thestudentsare able to answethemwithin the stipulatedtime

STRATIGRAPHY AND PALAEOBIOLOGY
Theory: 60 Hours; Tutorial: 15Hours

Unit 1

Principlesof Statigraphy; Concepf LithofaciesandBiofacies; Stratigraphi€orrelation; Concepts of
MagnetostratigraphgndSequencstratigraphyPrecambriarstratigraphyf DharwarandSinghbhum
Chotanagpurcraton; Proterozoic stratigraptectonic framework, geological history and evolution
ofVindhyanSuperGroup, Cuddapahs and theguivalents;

Unit 2

PalaeozoistratigraphyPalaeozoi¢ormationsof India with specialreferencedo typelocalities,history

of sedimentatiorfossil content,Conceptglassificationlithology, life andageof Gondwanaupergroup

; Mesozoic formations of India witkpecial reference to type localities, history of sedimentation, fossil
content; Tertiary formations of Northeasternindia, Siwalik Group; Stratigraphic boundary préblems
PreCambrianCambrian (P/C),Permianriassic(P/TriandCretaceous Tertiary (K/T )boundaries.

Unit 3
Study of Ichno fossils; Taphonomy and preservation. Morphology, classification, biostratigraphy and
evolutionarytrendsof Trilobites,Brachiopods Bivalves,CephalopodaiastropodsindEchinoids.

Unit 4
Vertebrateand its classification Evolutionary trendsin Equidae, Proboscidaeand Man; Siwalik
mammalsandtheir causes oéxtinction;

Unit 5

Micropalaeontology; Foraminifera, diamorphism, morphology and biostratigraphy; Gondwana flora
and their significance, Palynology, typesGdndwana palynomorphs and its importance; Microfossils
andtheir significancein oil exploration

10
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SuggestedBooks:
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A.Sahni,(1996),CretaceouStratigraphyandPalaeoenvironment&SI, Bangalore
Boggs,S.(2001):Principlesof SedimentologwyndStratigraphyPrenticeHall.

Danbar,C.0O.and Rodgers]. (1957):Principlesof Stratigraphy,JohnViley andSons.
Doyle,P.andBennettM.R. (1996): Unlockinghe StratigraphidRkecord JohnViley and Sons.
Krishnan,M.S(1982):Geologyof IndiaandBurma,C.B.S.Publ.andDistributors,Delhi.

M. Ramakrishna® R.Vaidyanadharf2008)Geologyof Indiai (Vol. 1& 2) GSl,Bangalore
T.M.Mahadevar§2002),Gologyof BiharandJharkhandGSI, Bangalore

Naqvi, S.M.andRogers,].J.W.(1987):PrecambriaiGeologyof India, Oxford UniversityPress.
Naqvi, S.M.(2005)GeologwndEvolutionof thelndianPlate(FromHadearto Holocene- 4Gato 4 Ka)
GSl,Bangalore

PascoeE.H. (1968): A Manualof the Geologyof India and Burma(Vols.I-IV), Govt. of India Press,
Delhi.

Pomerol C. (1982):TheCenozoicEra?TertiaryandQuaternaryEllis HarwoodLtd., HalstedPress.
SchochRobert,M. (1989):Stratigraphy: PrincipleandMethods Van NostrandReinhold,New York.
BoardmanR.S.,CheethanA.M. andRowell, A.J. (1988):FossilinvertebratesBlackwell.
ClarksonsE.N.K. (1998): Invertebrat®aleontologyndEvolution, Allen andUnwin, London.
Horowitz, A.S. andPotter E.D. (1971):IntroductoryPetrographyf Fossils SpringerVerlag.

Mayr, E. (1971):Population SpeciesandEvolution,Harvard.

Prothero,D.R. (2004): Bringing Fossilto Life i An Introductionto Paleontology(2nd Ed.), McGraw
Hill.

Raup,D.M. andStanley,S.M. (1985):Principlesof PaleontologyCBSPubl.
RomerA.S.(1959)TheVertebrateStory, Univ. of ChicagoPress
Smith,A.B.(1994):SystematicandFossilRecordi DocumentingevolutionaryPatternsBlackwell.
StreanC.W.andCarroll,R.L. (1989): Paleontology therecordof life, JohnWiley
ShrockR.R.(1953)Principlesf InvertebratéPaleontologyMc GrawHill Book Co.

Alfred Traversg1988):PaleopalynologytJnwin Hyman,USA.

Arnold (2002):Quaternarf§nvironmentaMicropaleontologyEd. SimonK. Haslett) Oxford University
PressNew York.

Bignot, G., GrahmandTrottman(1985): Elementsof Micropaleontogyl.ondon.

11
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SEMESTER|

PAPERITIII CORE COURSE [CCGEOL102]: (Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) of 5 mapplicablefrac h
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionwill besetin whichquestiomo.01 will beShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out géthaining seven questions. The questions will be of equal marks and
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

CRYSTALLOGRAPHY AND DESCRIPTIVE MINERALOGY
Theory: 60Hours; Tutorial:15 Hours

Unit 1
Externalsymmetryof crystals:SymmetryElementsmethodof projectio,HermaunMuguin notation.
Internal symmetry of crystals: Derivation of 230 space groups, diffraction of crystalsdysX

Br a days 0

Unit 2

Principlesof opticalmineralogy:polarizedight, behaviourof isotropicandanisotropianineralsin
polarized light, refractive index, pleochroism, double refraction, birefringence, sign of elongation,
interference figures, 2V, dispersion in minerals. Optic sign determination of Uniaxial andlBiaxi
minerals.

Unit 3

Principlesof crystalchemistry;Chemicalbondsjonic radii, Coordinationprinciple,Radiusratio;
Principles of ionic substitution in minerals; Isomorphism, Exsolution ,Polymorphism,
Pseudomorphismintroductionto XRF,XRD andElecton ProbeMicroanalysis

Unit 4

Structuralclassificationof silicateminerals;Descriptionof chemistry opticalandphysicalproperties,
and paragenesis of the following mineral groups: Olivine group, Garnet Group, Epidote group,
Pyroxenggroup, Amphibolegroup

Unit 5

Description of chemistry, optical and physical properties and paragenesis of the following mineral
groups:Mica group,Chloritegroupandclay minerals,Quartzgroup,Feldspagroup,Feldspathoids
andZeolites.

12
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SuggestedBooks
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DexterPerkins,2003i Mineralogy,PearsorEducatiorPrivateltd.

CarmeloGiacovazzo2002i Fundamentalsf crystallographyOxford UniversityPress
Boris Konstant i ndWoderhCrétalldgnaphy:tFendamentals & Orybtals,
symmetryandmethods oftructuralcrystallography, Springer

William D. Nesse2009i Introductionto Mineralogy,Oxford UniversityPress

Dana,E.S.T 19551 TextBookof mineralogy Wiley

Wade,F.A. andMattox,R.Ei 19601 Elementof crystallographyandMineralogy,Harmerandbrods.

Philips,P.C.T 19717 An introductionto Crystallography, Johwiley

Winchell,A.N.T 19681 Elementsf opticalMineralogy,parts,| & 1l Wiley Eastern
Berry,L.G. andMasonB, Dietrich. 19831 Mineralogy ConceptDescriptionsDeterminations,
Freeman

BurergerM.J.1 19561 ElementanCrystallographyWiley

Heinrich,E.W.T 19651 Microscopicidentificationof MineralsMcGrawHill

Naidu,P.R.J.C.S.T 197171 J o h a naopteaindineralogy Allied

Haribury,C.S.i 19717 D a n Ménsalof Mineralogy, Wiley.

Deer,W.A. Howie,R.A. & ZussmanJi 19921 RockformingMineralogyVols.1to5, Longmans.
HammondC. 1990.Introductionto CrystallographyOxford: Oxford UniversityPress.

Klein, C. 2002.Manualof Mineral Science22ndedition. New York: JohnWiley andSons.

13
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SEMESTER|

PAPER IV CORE COURSE PRACTICAL [CCGEOL103(P)]: (Credits:Practical05)

\ Marks: 80 (ESEPr: 6Hrs) + 20 PracRecordsand Viva Voce=100Marks PassMarks =45 \

Instruction to QuestionSetter:

EndSemestePractical Examination(ESEPT):

Practical Course would be of 100 marks but there will be no Internal Written examination. The total 100 marks will have
two components: 80 marksr practicaland20 markswill be awarded orthe performancen vivavoce.

PRACTICAL Practical: 60Hours

= =4 =4 4 -4 48 4 -5 -9

= =4 =4 A

Completionof outcrops ingivenmaps;

Structuralproblemsby Stereographidlet;

Plottingof GeologicalSections;

Mineralformulae,calculationof importantrock forming mineralgroups;
Microscopicidentificationof importantrock forming minerals;
Determinatiorof Optic Signof UniaxialandBiaxial Minerals;
Determinatiorof pleochroicscheme;

Determinatiorof An contentin Plagioclaséelspars;

Studyof rocksin handspecimengrom known Indian stratigraphidorizonsandtype
localities;

Megascopistudyof Invertebratdossils;

Studyof Molar toothof important vertebrattossils;

Studyof morphologicakharactersf selectednicrofossils;
Megascopistudyof PlantFossils;

Studyof morphologicakharactersf selectegpalynomorphs

M.Sc. Semester Il Ability Enhancement Course Code ECGEOL201
SelectOne electivefrom the following Elective Groups:

Group A: Fossil Fuel geology

Group B: Sedimentology

Group C: Hydrogeology

Group D: Ore Geology

Group E: Environmental Geology

14
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SEMESTERII 4Papers

Total 100 x 4 = 400 Marks
PAPERYV ELECTIVE COURSE CODE [ECGEOLZ201A]:

(Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE:3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 marl
each, b) Class Attendance score (CAS) of 5 marks each and c) Assignment of 6 lBagks.t of t woo shall
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by teaminees out of the remaining seven questions. The questions will be of equal marks an
will be so framed that th&udentsare able to answethemwithin the stipulatedtime

GROUP A. FOSSIL FUEL GEOLOGY
Theory: 60Hours; Tutorial:15 Hours
Unit 1

Definition andorigin of coal, sedimentologgf coalbearingstrata; Modeof occurrence and structures
of coal; Coalforming epochs irthegeological past;

Unit2

Physicalandchemicalcharacterizatiomf coal; Proximateand Ultimate analysisof coal; Rank,grade
and typesof coal; Typesof cokingandnoncokingcoals;Classificationof Coal

Unit 3

Macroscopicand microscopiexamination otoal, Conceptf MaceralsandMicrolithotypes, Origin
andclassificationof maceralsConceptof coal rank;Applicationof CoalPetrology

Unit 4

Basicsof Coal Bed Methane,coal asit sreservok its explorationand production; Application of
microscopiamethods foiC.B.M. prospecting(as HydratesShalegas.

Unit 5

Microscopictechniquedor evaluationof rank,Palaeoenvironmentatudyandcharacterizationof coal

for carbonization, gasificatioandhydrogenatiorprocesses.
SuggestedBooks

I ChandraD., Singh,R.M. Singh,M.P. (2000): Textbookof Coal (Indian context), TaraBook Agency,

Varanasi.
Scott,A.C. (1987):CoalandCoatbearingstrata:RecentAdvancesBlackwell ScientificPublications.
Singh,M.P. (1998): Coal andrganicPetrology HindustanPublishingCorporationNew Delhi.
,G.H., Teichmuller M., Davis,A., Diessel C.F.K., Littke, R. andRobertP. (1998): OrganicPetrology,
Gebruder Borntraeger, Stuttgart.
ThomasLarry (2002):Coal Geology,JohnWiley andSonsLtd., England.
Van Krevelen Stach;, E., Mackowsky-Mh., Taylor, G.H., Chandra, D., Teichumullelr, M. and
TeichmullerR. (1982): StachTextbookof CoalPetrology,Gebruder Borntraegestuttgart.
Taylor,D. W. (1993):Coal:Typology-PhysicsChemistryConstitution) ElsevierScienceNetherlands

—( —( —( — —(

—_—
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SEMESTERII

PAPERYV ELECTIVE COURSE CODE [ECGEOL201B]:

(Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 marl
each, b) Class Attendance score (CAS) odf tbwonda rskhsald a cohe
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by teaminees out of the remaining seven questions. The questions will be of equal marks an
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

GROUP B. SEDIMENTOLOGY Theory: 60 Hours; Tutorial:15 Hours
Unit-1

Sedimentarytextures- shape size,fabric and surfacetextures,methodsof texturalanalysis textural
parameterandtheirsignificanceFrameworkmatrixandcement oterrigenous sediments.

Unit 2

Sedimentarystructures:classification, genesisand significance Primary structures,palaeocurrent
analysis Biogenicandchemicalsedimentargtructures; Useof structuresandtexturesn basinstudies
Unit 3

Origin of sedimentand sedimentamocks, Lithification anddiagenesis.

Unit-4

Petrogesi®f sandstonesGraywackeand graywackeproblem;plate- tectonicsandsandstones
composition;

Argillaceousrocks,their classificatiorandgenesis.

Unit-5

Carbonates: Minerlogy, chemistry, texture and classification of Limestones; Diagenesis of Limestone
in variousdiageneticrealms,changdan mineralogy,fabric, chemistryandpetrophysicatharacteristics;
Studyof evaporites suchsgypsum, anhydritandhalite

SuggestedBooks:

Blatt, H., Middleton,G.V. andMurray, R.C.(1980):Origin of SedimentaryrRocks,PrenticeHall Inc.
Coallins,J.D.,andThompsonD.B. (1982):SedimentanitructuresGeorgeAllen andUnwin, London.
Lindholm,R.C.(1987)A PracticalApproachto SedimentologyAllen andUnwin, London.
Pettijohn;,F.J.(1975): SedimentariRocks(3rd Ed.), HarperandRow Publ.,NewDelhi.
ReadingH.G. (1997):Sedimentarfnvironmentsaandfacies,Blackwell ScientificPublication.
ReineckH.E.andSingh,|.B. (1973):DepositionalSedimentar§nvironmentsSpringerVerlag.
Selley,R. C. (2000)Applied SedimentologyAcademicPress.

Tucker,M.E. (1981):Sedimentaryetrology: An IntroductioriViley andSonsNew York.
Tucker,M.E. (1990):CarbonatesedimentolgyBlackwell Scientific Publicatio
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SEMESTERII

PAPERYV ELECTIVE COURSE CODE [ECGEOLZ201C]:
(Credits: Theory-04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three comporadntsvo semester Internal Assessment Test (SIA) of 20 marks
each, b) Class Attendance score (CAS) of 5 marks each
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo. 01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be so framedhat thestudentsare able to answethemwithin the stipulatedtime

GROUP C. HYDROGEOLOGY
Theory: 60Hours; Tutorial:15 Hours
Unit 1

HydrologicCycle,Distributionof waterin Earthcrust,Groundwatem hydrologiccycle; Groundwater,

origin, types, importance; Aquifer, their types and characteristics; Hydrologic properties of aquifer
materials: porosity; permeability; specific yield, specific retention, hydraulic conductivity,
transmissivity, storagecoefficient ;

Unit 2

Forces and laws of groundwater movement; Darcy law and its application in hydrogeology; Confined,
unconfined steadyunsteadyndradialflows of groundwaterMethodsof pumpingtestandevaluation

of aquifer parametersSprings: types, origin and movementof water; Water Table map and its
significance;

Unit 3

HydrographicanalysesWaterbudgetstudies Waterresourcenventoryof the basin;Consumptiveand
conjunctiveuseof surfaceandgroundwaterCausativdactorsfor WaterTablefluctuation.Wells: types,
drilling methods, constructiodesign andlevelopment ovells;

Unit4

PhysicalandChemicalcharacteristicef groundwaterinterpretatiorof chemicalanalysisRelationship
of qualityto use.Groundwaterpollution; Source®f surfaceandsubsurfacgollution; Controlof ground
waterpollution

Unit 5

Chemicalcharacteristicef groundwatem relationto varioususes domesticjndustrialandirrigation;

Water contaminants and pollutants, natural (geogenic) and anthropogenic contaminants; Saline wat
intrusionin coastalandother aquiferandits prevention,Groundwater contaminaticandproblemsof

17
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arsenicandfluoride in Indiansubcontinenwith specialreferencedo Jharkhand

SuggestedBooks

C.F.Tolman(1937):GroundwaterMcGrawHill , NewYork andLondon.

D.K. Todd(1995): Groundwatddydrology,JohnWiley andSons.

F.G.Driscoll (1988):GroundwateandWells, UOP,JohnsorDiv.St.PaulMin. USA.

H.M. Raghunatt{1990): GroundwatelViley Easterritd.,

H.S.Nagabhushaniaf2001):Groundwatein HydrospherdGroundwatehydrology),CBSPubl..

K. R.Karanth(1989): HydrogeologyTataMcGrawHill Publ..

S.N.Daviesand R.J.N.De Wiest(1966):Hydrogeology JohnWiley andSons,New York.

PatraH. P., Adhikari, ShyamalKumar, Kunar Subrata(2016)GroundwatBrospectingnd

Management,Springer

Jakeman, A.J., Barreteau, O., Hunt, R.J., Rinaudd,,Ross, A. (2016ntegrated Groundwater

Management:Conceptdpproachesnd Challenges,Springer

I Ramanathar., JohnstonS.,Mukherjee A., Nath,B. (Eds.)2015,SafandSustainabl&Jseof Arsenic
Contaminated\quifersin the Gangetic Plain

T A Multidisciplinary Approach;Springer

I C.W. Fetterdr.(2016)AppliedHydrogeology(4th Edition) 4th EditionPearsofducationL_td.

I

|

(e (e (e (e (e

-

Kevin M. Hiscock(2009)HydrogeologyrinciplesandPractic, WileyBlackwell
Singhal,B.B.S. GuptaR.P.(2010)AppliedHydrogeologyof Fracturedrocks,Springer
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SEMESTERII

PAPERV ELECTIVE COURSECODE [ECGEOL201DI:
(Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semestdtxamination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 marks
each, b) Class Attendance score (CAS) of 5 marks each
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questiaiegilhbsmarks and
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

GROUP D. ORE GEOLOGY
Theory: 60Hours; Tutorial:15 Hours

Unit-1

Oredepositsand ore minerals.Classificationof ore depositsMagmaticprocessesf mineralization.
Porphyry,skarnandhydrothermamineralization.

Unit-2
Structureandtextureof ores,Paragenesigontrolsof orelocalisation Spatialandtemporaldistribution
of oredeposits.

Unit-3
Platetectonicsand ore genesis Ore bearingfluids, movementof ore bearingfluids, Fluid inclusion
studiesof ores,Geothermometry.

Unit-4
Mineralizationassociateavith ultramafic,mafic andacidicrocks,Wall rock alteration Magmarelated
mineralizationthroughgeological time.

Unit-5

Mineralizationassociatewvith sedimentaryocks,submarinezolcanism Weatheringand metamorphic
processesStratiformandstratabound ores.
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SuggestedBooks

I EdwardsR.andAtkinson,K. (1986)Ore Deposit GeologyChapmarandHall, London.
Craig,J.M.andVaughanpP.J.(1981) OrePetrographyndMineralogy.JohnWiley.

Evans A.M. (2012) OreGeologyandindustrialMinerals.Third Edition (Reprint),Blackwell
SawkinsF.J.(1984)Metal Depositan relationto PlateTectonics SpringeiVerlag.

StantonR.L. (1972)OrePetrology McGrawHiill.

Torling, D.H. (1981)EconomicGeologyandGeotectonicsBlackwell Sci. Publ.

BarnesH.L (1979)Geochemistrpf HydrothermalOre DepositsJohnWiley.

Klemm,D.D. andSchneiderH.J.(1977)Time andStrataBoundOre Deposits SpringeVerlag.
Guilbert,J.M. andPark,Jr.C.F.(1986)The Geologyof Ore DepositsFreeman.

MookherjeeA. (2000) Oregenesisa Holistic Approach Allied Publishers.

Wolf, K.H. (1981)Handbookof StrataBoundandStratiformOre Deposits Elsevier.

JensenM.L. andBatemanA.M. (1981) Economidviineral DepositsJohnWiley andSonsNew York.
McKinstry, H.E. (1972)Mining Geology.PrenticeHall Inc.

ArogyaswamyR.N.P.(1995)Coursesn Mining Geology.OxfordandIBH PublishingCo.,New Delhi.
ThomasL.J. (1978)AnIntroductionto Mining. Methuen, Brisbane.

T Clark,G.B.(1967)Elementsf Mining. Asia PublishingHouse.

1 Sinha,R.K.& SharmaN.L. (1993)An Introductionto Mineral EconomicsWiley Eastern

T ChaterjeeK.K. (1993)An Introductionto Mineral EconomicsWiley Eastern.

RSy Ry Sy Sy Sy Sy [y S " (" [ — [ — — p——
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SEMESTERII

PAPERV ELECTIVE COURSECODE [ECGEOLZ201E]:
(Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) of 5 markseach&d ®)i gnment of 5 mar ks. ABest
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be so framedhatthe studentare ableto answerthem within the stipulated time

GROUP E. ENVIRONMENTAL GEOLOGY

Theory: 60Hours; Tutorial:15 Hours
Unit 1

Basics of Environment; Type of Environment; Man and Environment; Components of environmental
geology, Concepts and principles of Environmental Geology; Time scales of global chatiges in
ecosystenandclimate;

Unit 2
Atmosphere, structure and composition of atmosphere; Global warming. Greenhouse effgct.; CO
increaseandglobalwarmingin thepreseneandpastatmospheres;

Unit 3

Environmental Pollution: Sources of Air Pollutioemission of major industrial air pollutants, effects

of air pollution on atmospheric processes, oxides of carbon as pollutants, greenhouse effect, glob:
warming,chloroflurocarbony C F Cdepletignof ozonelayer, effectsof ozonedepletion,smog,acid

rain;

Unit 4

Components of Hydrosphere; Water cycle; solubility of gases in water, Acidification of Ocean; Impact
of oceanic and atmospheric circulation on climate and rain fall. Fluctuation of water table due to
anthropogeni@andgeogeniccauses.

Unit 5

Water Pollution: Types of water pollution, groundwater pollution and its effects, sources of water
pollution; organicandinorganiccontaminatiorof groundwateandits remedialmeasures.
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Suggestedooks:

1 Abhijit Dutta.EnvironmentassuesandChallenges

B. K. SharmaEnvironmentaPollution

Bell, F.G.(1999):GeologicaHazardsRoutledgel.ondon.
Bryant, E. (1985):NaturalHazardsCambridgdJniv. Press.
Keller, E.A. (1978)EnvironmentalGeology
RekhaGhoshandD. S. ChatterjeeEnvironmental Geology
Valdiya,K.S. (1987)Environmentalseology IndianContext
Patwarrdhani.M. (1999)TheDynamicEarthSystem
Smith,K.(1992)EnvironmentaHazards
Subramaniam,V.(200Textbookof EnvironmentaHazards
StrahlerandStrahler:EnvironnmentalGeology

—( —( —( — — — — — — — —
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SEMESTERII

PAPER VI CORE COURSE [CCGEOL 204]: (Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) of 5 mapplicablefrac h
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionwill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out egéthaining seven questions. The questions will be of equal marks and
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

GEOCHEMISTRY AND IGNEOUS PETROLOGY
Theory: 60Hours; Tutorial:15 Hours

Unit |

Origin andabundancef elementsn the SolarSystemandin the Earth,cosmicabundancef elements;
Geochemicatlassificationof ElementsRadiogenidsotopesRadioactivedecayschemenf U-Pb, Sm-

Nd, Rb-Sr, K-Ar and growth of daughterisotopes;Radiometric dating; Stable Isotopes:nature,
abundancandfractionation;

Unit 2

Laws of Thermodynamics and its application in Petrology; Age of the Earth. Geochemistry and
principlesof evolutionof hydrospherehiosphereandatmosphereGeochemicatycleandprinciplesof
geochemicaprospecting.

Unit3:

Nature and evolution of magma,; Plate tectonics and generation of magmas; Plume magmatism and h
spots; Large igneous provinces and mafic dyke swarms; Partial melting, batch and fractional melting
CrystalfractionationandContaminationjUGS classificationof theigneousrocksandCIPW norm

Unit 4:

Phase=quilibrium- binarysystemgAb-An, Ab-Or, Di-An, Fo-Si) andtheir relationsto magmagenesis
and crystallization in the light of modern experimental works; Teragsyems (DiAb-An, Di-Fo-Si,
Di-Fo-An, Fo-An-Si) andtheir relationsto magmayenesis andrystallization

Unit-5:

Petrogenetic significance of igneous textures; Petrology and petrogenesis of major igneous rock type
with Indian examples of ultramafikomatiite, basalt, anorthosite, granite, alkaline rocks, ophiolite,
carbonatitelamprophyre
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Suggestedooks:

[y Ry S ——

—( —( —(

—( — — —(

—( o — ——(

KrauskopfK.B. (1967): Introductiorio GeochemistryMcGrawHill.

Mason,B. andMoore,C.B.(1991):Introductionto GeochemistryWiley Eastern.
Rollinson,H.R.(1993):Usinggeochemicatlata:Evaluation PresentatiorinterpretationLongmanU.K.
Bose,M.K. (1997):IgneousPetrology World PressKolkata.

Best,Myron G. (2002):IgneousandMetamorphidPetrology Blackwell Science.

Cox,K.G., Bell, J.D.andPankhurstR.J.(1993): TheInterpretationof IgneousRocks,Champmarand
Hall, London.

FaureG. (2001):Origin of IgneousRocks,Springer.

Hall, A. (1997):1gneousPetrology Longman.

LeMaitre R.W. (2002):IgneousRocks:A ClassificationandGlossaryof Terms,CambridgeUniversity
Press.

McBirney (1994):lgneousPetrology,CBS Publ.,Delhi

Phillpotts,A.R. (1994):Principlesof IgneousandMetamorphidPetrology PrenticeHall of India.
Sood,M.K. (1982):ModernigneousPetrology Wiley-IntersciencdPubl.,New York.
SrivastavaRajeshK. andChandraR., (1995): Magmatismin Relationto DiverseTectonic Settings,
A.A. Balkema,Rotterdam.

Wilson, M. (1993):IgneousPetrogenesisshapmarandHall, London.

Winter,J.D.(2001):An Introductionto IgneousandMetamorphidPetrology PrenticeHall, New Jersey.
Hoefs,J.(1980):StablelsotopeGeochemistrySpringerVerlag.

KrauskopfK.B. (1967): Introductiorio GeochemistryMcGrawHill.

Mason,B. andMoore,C.B.(1991):Introductionto GeochemistryWiley Eastern.
Rollinson,H.R.(1993):Usinggeochemicatlata:Evaluation PresentatiorinterpretationLongmanU.K.
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SEMESTERII
PAPER VII CORE COURSE[CCGEOL205]: (Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) of 5 mapplicablefrac h
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionwill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out egéthaining seven questions. The questions will be of equal marks and
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

SEDIMENTARY AND METAMORPHIC PETROLOGY

Theory: 60Hours; Tutorial: 15Hours
Unitl
Surface processemd rock weathering; Processes of transport and generation of sedimentary rocks.
Sedimentaryl exture:Texturalelementf clasticandnon-clasticrocks,Sructuresimportanterosional,
depositionabndpostdepositionabedimentargtructuresandtheir significance;ProvenanceSourceof
sedimentsgcompositionamaturity; Significanceof light andheavymineralsin provenancetudy.

Unit 2

Sedimentary environment and facies. Facies modeling for marinenaone and mixed sediments.
Tectonics andedimentation. Classification and definition of sedimentary basins. Sedimentary basins
of India. Cyclic sediments. Seismic and sequence stratigraphy. Purpose and scope of basin analys
Stratumcontours and isopaghaps.

Unit3

Conceptof Zones and Grades; Metamorphicfacies and facies series ;Fabric in metamorphism;
Classification of Metamorphic Rocks; Minerlogical Phase Rule; A detailed description of each of low
pressure, medium to high pressure and very high pressure with special reference to nuakralogi
assemblagedleatmorphidifferentiation;ACF, AKF andAFM diagramsan metamorphigetrology.

Unit 4

Regional metamorphism and Ocean Floor Metamorphism; Regional and thermal metamorphism o
pelitic rocks. Regional and thermal metamorphism of basic and ultrabasic rocks; Regional and therme
metamorphism of impure, silicious carbonate rocks; Metamorphism of Granitoides, Charnockites anc
Migmatites.

Unit 5
Metamorphism in space and time: Plate tectom@ind metamorphic processes; Paired metamorphic
belts,ArchaearandProterozoiderrains;polymetamorphis
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SuggestedBooks

RSy Sy Sy [y [ (S [ U— [y —" —" —"p—" qu—" q—
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Blatt, H., Middleton,G.V. andMurray, R.C.(1980):Origin of SedimentaryrRocks,PrenticeHall Inc.
Coallins,J.D.,andThompsonD.B. (1982):SedimentanitructuresGeorgeAllen andUnwin, London.
Lindholm,R.C.(1987)A PracticalApproachto SedimentologyAllen andUnwin, London.

Miall, A.D. (2000):Principlesof BasinAnalysis,SpringerVerlag.

Pettijohn;,F.J.(1975): SedimentariRocks(3rd Ed.),HarperandRow Publ.,NewDelhi.

ReadingH.G. (1997):SedimentarfEnvironmentsandfacies,Blackwell ScientificPublication.
ReineckH.E.andSingh,l.B. (1973):DepositionalSedimentarfEnvironmentsSpringerVerlag.
Selley,R. C. (2000)Applied SedimentologyAcademicPress.

Tucker,M.E. (1981):Sedimentaryetrology: An Introduction)iley andSonsNew York.

BucherK. andMartin, F. (2002):Petrogenesisf MetamorphidRocks(7thRev.Ed.), Springer Verlag,.
Philpotts,A.R. (1994):Principlesof IgneousandMetamorphidPetrology PrenticeHall.

Spry,A. (1976):MetamorphicTexturesPergamorPress.

Winter,J.D.(2005):An introductionto IgneousandMetamorphidPetrology PrenticeHall.

Yardley, B.W.D., Mackenzie,W.S. and Guilford, C. (1995): Atlas of MetamorphicRocksand their
texturesl.ongmanScientificandTechnical, England.

Yardlley, BW(1989)Anintroductionto MetamorphicPetrology Longman,NY
Best,M.G.(2004)IgneocusandMetamorphidPetrology cbsPubl.

Winkler H.G.F.(1979)Petrogenesisf MetamorphicdRocks,Springer Verlag
TurnerE.J.(1980)Metamorphieetrology McGrawHill,NY
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SEMESTERII
PAPER VIII CORE COURSEPRACTICAL [CCGEOLZ206(P)]:(Credits:Practical05)
\ Marks: 60 (Practical examination+Viva voce)and 40 (field work report) =100Marks PassMarks =45 \

Instruction to QuestionSetter:
EndSemestePractical Examination(ESEPTr- 6 hours):

Practical Course would be of 100 marks but there will be no Internal Written examination. The total 100 mdudgewill
two components80 marksfor practical and40 marksfor field work report and vivaoce.

PRACTICAL Practical: 60Hours

(A) Full Marks: 60
(1) Megascopi@andMicroscopicstudiesof Igneous, SedimentagndMetamorphiaocks.
(i) Megascopistudiesof Sedimentargtructures.

(i)  Graphicrepresentationf Modalanalysesin QAP andAPF diagrams
(iv)  Graphicrepresentationf chemicalanalysesn ACF, AKF andAFM diagrams.
(v) Calculationof C.I.P.W. NormandNiggli Values
(vi)  Morphometric analysis of drainage system.
(vii)  Excercise®nsatelliteimagery/photanterpretation
(B) Full Marks : 40
(i) Geological Mapping of at least two weeks duration in a geologically complex are
Field WorkReport based on it

Note: Every stident will be required to prepare Field work/ training report in proper format which w
evaluateduring the practicaéxamination.
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SEMESTERIII 4Papers

Total 100 x 4 = 400 Marks
PAPER IX CORE COURSE [CCGEOL307]: (Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessmentof @8t (&ARs
each, b) Class Attendance score (CAS) of 5 marks each
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo. 01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be so framed that th&tudentsare able to answethemwithin the stipulatedtime

GEOMORPHOLOGY AND REMOTE SENSINGIN GEOLOGY

Theory: 60Hours; Tutorial:15 Hours
Geomorphology
Unit |
Fundamental concepissignificance of structure, process and time ; A brief account of concepts of
evolution of landforms Characteristic features of landforms ,Characteristics and types of fluvial
landforms , Fluvial cycle ,concept of peneplains, stream rejuvenation, causes and effects; Aeolian
landforms, Arid Cycleof erosion; Glaciallandforms periodicityof glaciationandits causesKarst
topography Relationship ofjeologicstructureso topographyVolcaniclandforms

Unit Il

Geomorphologyf thecoastsglassificationof shorelinesandtheir evolution.Evidencef eustatic
changes and their causdafluence of lithology on relief. Development of landforms of flat lying,
tilted, folded, dome and faulted structures; Development of drainage systems, Drainage Patterns,
Drainage analysis in Geological interpretation. Geomorphic features of India; &ppliof
Geomorphologyn groundwatermineralandoil explorationandEngineeringorojects.

RemoteSensindn Geology
Unit 111

Electromagnetispectrumandits propertiesAtmospheridVindows; Interactiorof electromagnetic
radiation with matterSpectral signatures; Basic ideas of Thermal inéichand Microwave Remote
Sensing; Photogrammetrgecent advancements and applications; Remote Sensing Satellite
programmesndtheir characteristics;
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Unit 4:

Basicprinciplesof ImageinterpretatiorandDigital imagetechniquesPrinciplesandapplicationsof
GIS;

Image characters and their relations with ground objects based on tone, texture and pattern;
Interpretatiorof topographi@andtectonicfeaturesjdentificationof Igneous Sedinmentaryand
Metamorphiaock typesin images;

Unit 5

Principlesof terrainanalysisMorphometricanalysisGeomorphologicainappingbasedn genesis
of landforms; Terrairevaluation foistrategiqourposes.

Suggestedooks:

T Richardd.Huggetti 2007i Fundamentalsf GeomorphologyRoutledge

Keith A. Sverdrup Alison Duxbury,Alyn C. Duxbury,20061 Fundamentalsf Oceanography,
McGraw-Hill Higher Education

Thornbury,W.D.,1969i Principlesof GeomorphologyWiley.

WorcesterP.G.,1948i A textbookof Geomorphology

B.W. Sparles1981i Geomorphologyl.ongmanGroupLtd.

GeorgeAllen & Coates1980i Coastal Geomorphology

Pitty, A.F., 19721 Introductionto GeomorphologyMethuen.

Bloom,A.L. 19791 GeomorphologyPrenticeHall.

— —

m—( — — — — — —(

Princ,

Miller,V.C.1961:Photogeology;McGratill
Sabbins,F.F.,1985:RemdensingPrinciplesandApplications;Freema

Lillesand,T.M. andKeifer,R.W.1987;Remot8&ensingandlmagelnterpretation;JohnWiley
S.N.Pandey,1987:PrinciplesdApplicationsof PhotogeologyWiley EasternNew Delhi
GuptaR.P.1990:Remot8ensingseology;SpringeVerlag
ComptonR.R.(1962)Manuabf Field Geology

AngelaL. Coe(2010)GeologicaField TechniquesBlackwell
Oya,M.2001:AppliedGeomorphologyor Mitigation of NaturalHazardsSpringer

—( — — — — — — —(

Arthur L. Bloom,20047 Geomorphology: a systematic analysis of late Cenozoic landforms, Waveland

29



P.GGEOLOC CBCE&URRICULL N.P UNIVERSI

SEMESTERIII

PAPER X CORE COURSE CCGEOL308]: (Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 marl
each, b) Class Attendance score (CAS) of 5 mapplicablerac h
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out géthaining seven questions. The questions will be of equal marks and
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

ECONOMIC GEOLOGY Theory: 60 Hours; Tutorial:15 Hours

Unit 1

Concepts of Ore Genesis; Distribution@fe deposit€slobal Perspective; Mode of occurrences and
morphologyof orebodies,Controlsof Orelocalization;Classificationof OredepositsProcessesf Ore
formationi Magmatic,SedimentaryiMetamorphicassociationandWeatheringprocesseDredepaits
andPlateTectonics.

Unit 2

Occurrence and distribution in India of metalliferous depesitsse metals, iron, manganese,
aluminium, chromium, nickel, gold, silver, molybdenum.Indian depositsof non-metalsi Diamond,

mica, asbestos, barytes, gypsgraphite, apatite and beryl. Gemstones, refractory minerals, abrasives
andmineralsusedn glassfertilizer, paint,ceramicandcemenindustries Building stonesPhosphorite
depositsPlacerdeposits, rarearthminerals.

Unit 3

Coal: Origin, mode obccurrence and types of coal; Proximate and Ultimate analysis; Concept of
Macerals and Microlithotypes; Classification, rank, and grade of coal; Important coal basins of India
with specialreferencdo Jharkhand. FundamentaiECoalBedMethane.

Unit 4

Petroleum: Origin and migration of Petroleum, Properties of source and reservoir rocks, Petroleun
Traps; Geological and geophysical methods of petroleum exploration; Petroliferous basins of India
Atomic Minerals: Atomic fuel resources of India distributionandprospects.

Unit 5

Geological Mapping techniques;Geological criteria for mineral prospecting;Basic principles of
Geochemical Exploration ;Principles and application of surface geophysical exploration techniques
Brief outlineof variouswell loggingtechniquesStrategiccritical andessentiaminerals. n d st&us s

in mineral production viavis world scenariofNationalMineral Policy.
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SuggestedBooks:
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ArogyaswamiR.P.N.(1996):Coursesn Mining Geology,OxfordandIBH Publ.
Bagchi,T.C.,SenguptaD.K., Rao,S.V.L.N. (1979):Elementf ProspectingndExploration Kalyani
Publ.

Banerjee P.K.andGhosh S.(1997): Elementsf Prospectindor Non-fuel Mineral depositsAllied
Publ.

ChaussierJeari Bernard and Morer, J. (1987): Mineral Prospecting Manual., North Oxford
Academic.

Clark, G.B. (1967):Elementsof Mining, (3rd Ed.),JohnWiley.

Dobrin,M. B.; Savit,C. H. (1988):Introduction to Geophysical ProspectinglcGraw-Hill.

Keary, P.Brooks, M. and Hill, I. (2002): An introduction to geophysical exploration, (3rd
Ed.),Blackwell

Rider,M. H. (1986):Whittles Publishing,CaithnessThe Geologicallinterpretatiorof Well Logs, (Rev.
Ed.).

Robert,D. (1985):Encyclopediaf Well Logging

T.S.Ramakrishng2006),GeophysicaPractican Mineral ExplorationandMappingGSl,Bangalore
MookherjeeA. (2000):Ore GenesisA Holistic Approach Allied Publisher

Dhanraju,R. (2005):RadioactiveMinerals,Geol.Soc.India, Bangalore.

Craigd M andVaugharD J (1981)OrePetrographynd Mineralogy,JohnWilley

Evans(1973) Ore GeologyndIndustrialMinerals

CogenB andDey A K(1975)Mineral andNuclearFuelsof India,OxfordPub.
Bagchi,T.C.,SenguptaD.K., Rao,S.V.L.N.(1979):Elementof ProspectingndExploration Kalyani
Publ.

Banerjee P.K.andGhosh S.(1997):Elementsf Prospectindor Non-fuel Mineral depositsAllied
Publ.

Chaussier, JeanBernard and Morer, J. (1987): Mineral Prospecting Manual., North Oxford
Academic.
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M.Sc. Semester Ill Elective GE/ DC Course Code ECGEOL302

SelectOne GE/ DC Elective from the following Groups:
Group A: Fossil Fuel geology

Group B: Sedimentology

Group C: Hydrogeology

Group D: Ore Geology

Group E: Environmental Geology

SEMESTER-III PAPERXI ELECTIVE COURSE CODE [ECGEOL302A]:
(Credits:Theory-04, Tutorial01)

| Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100  PassMarks (MSE:17 + ESE:28)=45|

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) of 5 marks each
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaininggseations. The questions will be of equal marks and
will be so framed that th&udentsare able to answethemwithin the stipulatedtime

GROUP A. FOSSIL FUEL GEOLOGY

Theory: 60Hours; Tutorial: 15Hours
Unit 1
Elementarydeaaboutcoal preparationyVashingandbeneficiatiorof coal, Blendingof coal; coal
carbonisationgoalgasification coalliquefactionandcoal combustion, Briquettingof coal
Unit 2
Assesmentf coalreserves(eological, GeobotanicahndGeophysicasurveyfor coal; Gondwana
palynologyandits applicatiorfor coalexploration;
Unit 3
Mining of coal undergroundaniningandopen casimining; CoalMining hazardsindits mitigation;
Traceelements ircoal; Coalasenvironment pollutantConservatiorof coal
Unit 4
Unit Geologicalandgeographicatlistributionof coaldepositof Jharkhand
Unit 5
Geologicalandgeographicatlistributionof coalandLignite depositsn Indiaexceptlharkhand;
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Suggestedooks:
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ChandraD., Singh,R.M. Singh,M.P. (2000): Textbookof Coal(Indiancontext),TaraBook Agency,
Varanasi.

Scott,A.C. (1987):CoalandCoaltbearingstrata:RecentAdvancesBlackwell ScientificPublications.
Singh,M.P. (1998): Coal andrganicPetrology HindustanPublishingCorporationNew Delhi.

,G.H., Teichmuller M., Davis,A., DiesselC.F.K.,Littke, R.andRobertP. (1998):OrganicPetrology,
Gebruder Borntraeger, Stuttgart.

ThomasLarry (2002):Coal Geology,JohnWiley andSonsLtd., England.

VanKrevelenStach; E., Mackowsky M-Th., Taylor,G.H., ChandrapD., Teichumullelr M. and
TeichmullerR. (1982):StachTextbookof CoalPetrology,Gebruder BorntraegeBtuttgart.

Taylor,D. W. (1993):Coal:Typology-PhysicsChemistryConstitution) ElsevierScienceNetherlands
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SEMESTERIII

PAPER XI ELECTIVE COURSECODE [ECGEOL302B]:
(Credits:Theory04, Tutorial01)

\ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28):45\

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two sdntestat Assessment Test (SIA) of 20 marks
each, b) Class Attendance score (CAS) of 5 marks each
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionwill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

GROUP B. SEDIMENTOLOGY
Theory: 60Hours; Tutorial: 15Hours

Unitil
Concepbf basinanalysis;Tectonicclassificationandevolutionof sedimentarypasins;Platetectonics
in relationto typeandevolution ofbasins.

Unit-2
Sedimentaryaciesandfaciesmodelswith IndiananaloguesPaleocurrenanalysisandits
applications.

Unit-3
Processeandcharacteristicef depositionabnvironmentsuchasfluvial, estuarinegdeltaic,lagoonal,
barrierbeachtidal flats, deepseaenvironmentslacustrine aeolian glacial etc.

Unit 4
Sedimentarpasinsof India./. Platetectonican relationto typeandevolutionof basins.

Unit-5
Concepbf sequencstratigraphyregionalunconformitiessystemsractsandparasequences.

Suggestedooks:

1 Blatt, H., Middleton,G.V. andMurray, R.C.(1980):0rigin of SedimentaryRocks,PrenticeHall Inc.
Coallins,J.D.,andThompsonD.B. (1982):SedimentanitructuresGeorgeAllen andUnwin, London.
Lindholm,R.C.(1987)A PracticalApproachto SedimentologyAllen andUnwin, London.
Pettijohn;,F.J.(1975): SedimentariRocks(3rd Ed.), HarperandRow Publ.,NewDelhi.

ReadingH.G. (1997):Sedimentarfnvironmentsaandfacies,Blackwell ScientificPublication.
ReineckH.E.andSingh,l.B. (1973):DepositionalSedimentar§nvironmentsSpringerVerlag.
Selley,R. C. (2000)Applied SedimentologyAcademicPress.

Tucker,M.E. (1981):Sedimentaryetrology: An IntroductioriViley andSonsNew York.
____Tucker,M.E. (1990): CarhonatsSedimentolgyBlackwell ScientificPublication ..
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SEMESTERIII

PAPER XI ELECTIVE COURSE CODE [ECGEOL302C]:
(Credits:Theory04, Tutorial01)

| Marks: 30(MSE: 20Th. 1Hr + 5Attd. +5Assign.)+ 70 (ESE: 3Hrs)=100  PassMarks (MSE:17 + ESE:28)=45 |

Instruction to QuestionSetter:

Mid SemesteExaminationMSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) odf tbwonda rskhsald a cohe
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by teaminees out of the remaining seven questions. The questions will be of equal marks an
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

GROUP C. HYDROGEOLOGY Theory: 60 Hours; Tutorial: 15 Hours

Unit 1
Occurrenceof groundwaterin different rock types; Geologic structuresfavouring groundwater
occurrence; Occurrence of groundwater in various hydrostratigraphic units of India; Groundwater
provincesof India.

Unit 2

Components of Groundwater basin characterizatsbope characteristics, lithology and associated
geologicalstructuressoil typeandthicknessetc.; Geomorphiaontrolsfor groundwateraccumulation;
Drainagepattern their relationshipwith lithology andgeologicstructure; tools.

Unit 3
Groundwatebasincharacterizatioandprioritizationby RemoteSensingandGIS

Unit 4

Surface and subsurface geological and geophysical methods of groundwater exploration; Identificatio
of groundwaterpotential zones by various Remote sensingtechniques,Application of GPR in
groundwateexploration,Useof radioisotopes irmydrogeologicaktudies.

Unit 5

Groundwater problems and management related to foundation work, mining, reservoirs, tunnels an
effectsof waterin landslidesEnvironmentakffectsof overexplatation of groundwater\Waterlogging
problems;

SuggestedBooks

1 C.F.Tolman(1937):GroundwaterMcGrawHill, New York andLondon.

D.K. Todd(1995): Groundwatedydrology,JohnWiley andSons.

F.G.Driscoll (1988):GroundwateandWells, UOP,JohnsorDiv. St. Paul.Min. USA.

H.M. Raghunatl{1990):GroundwaterWiley EasterrLtd.,

H.S.Nagabhushaniaf2001): Groundwatein HydrospherdGroundwatehydrology),CBSPubl..
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K. R. Karanth(1989): HydrogeologyTataMcGrawHill Publ.
S.N.DaviesandR.J.N.DeWiest(1966): HydrogeologyJohnWiley andSons,New York.

Patra, H. P., Adhikari, Shyamal Kumar, Kunar, Subrata(2016)Groundwater Prospecting and
ManagementSpringer

Jakeman, A.J., BarretedD,, Hunt, R.J., Rinaudd,-D.,Ross, A. (2016) Integrated Groundwater
Management: Concepts, Approaches Challenges§pringer

Ramanathari., JohnstonS.,Mukherjee A., Nath,B. (Eds.)2015,SafandSustainablé&Jseof Arsenic
Contaminated\quifersin the Gangetic Plain

A Multidisciplinary Approach;Springer

C.W.Fetterdr.(2016)AppliedHydrogeology(4th Edition) 4th Edition PearsorEducationL_td.

Kevin M. Hiscock(2009)Hydrogeology PrinciplesandPractic, Wiley-Blackwell

Singhal B.B.S. GuptaR.P.(2010)AppliedHydrogeologyof Fracturedrocks,Springer
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SEMESTERIII

PAPER XI ELECTIVE GE/DC COURSECODE [ECGEOL302D]:
(Credits:Theory04, Tutorial01)

‘ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28):45‘

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 marl
each, b) Class Attendance score (CAS) of 5 marks each and c) Assignment of 6 lBagks.t of t woo0 shall
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo. 01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall haveto be answeredby the examineesut of the remaining sevenquestions.The questionswill be of equal marks
andwill besoframedthatthestudentsare ableto answerthemwithin the stipulatedtime

GROUP D. ORE GEOLOGY Theory: 60 Hours; Tutorial: 15 Hours
Unit 1

Non-magmatigrocessesf mineralization Occurrencenddistributionin India of iron andbasemetal
deposits.

Unit 2

Occurrencenddistributionin Indiaof manganes&luminium,chromium hickelandgold deposits.
Energyandfuel minerals,PGEand associated ores.

Unit 3

Indiandepositof nonmetalsimica,asbestogyypsumgraphiteandapatite Gemstonegefractory
mineralsabrasivesand mineralsisedin glass fertilizer, paint,ceramicandcementindustries.

Unit 4

Strategicgritical andessentiaimineral.l n d staudrsmineralproduction NationalMineral Policy.
MarinemineralresourcegindLawsof SeaMineral concession rules.

Unit 5

Various methods of sampling. Surface and-sulface explorations. Definition and outline of UNFC
classification oimineral reserves and resources. Grade and recovery of ores. Methods of ore reserves
estimation.
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SuggestedBooks
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EdwardsR.andAtkinson,K. (1986)Ore Deposit GeologyChapmarandHall, London.
Craig,J.M.andVaughanpD.J.(1981) OrePdrographyandMineralogy.JohnWiley.

Evans A.M. (2012) OreGeologyandIndustrialMinerals.Third Edition (Reprint),Blackwell
PublishingandWViley India Pvt. Ltd.

SawkinsF.J.(1984)Metal Depositan relationto PlateTectonics SpringeiVerlag.

StantonR.L. (1972)OrePetrology McGrawHiill.

Torling, D.H. (1981)EconomicGeologyandGeotectonicsBlackwell Sci. Publ.

BarnesH.L (1979)Geochemistrpf HydrothermalOre DepositsJohnWiley.

Klemm,D.D. andSchneiderH.J.(1977)Time andStrataBoundOre Deposits SpringeVerlag.
Guilbert,J.M. andPark,Jr.C.F.(1986)The Geologyof Ore Deposits Freeman.

MookherjeeA. (2000) Oregenesisa Holistic Approach Allied Publishers.

Wolf, K.H. (1981)Handbookof StrataBoundandStratiformOre Deposits Elsevier.
JensenM.L. andBatemanA.M. (1981) Economidineral DepositsJohnWiley andSonsNew York.
McKinstry, H.E. (1972)Mining Geology.PrenticeHall Inc.

Arogyaswamy, R.N.P. (1995) Courses in Mining Geology. Oxford and IBH Publi§indNew
Delhi. Thomas, L.J(1978)An Introduction t&ining. Methuen Brisbane.

Clark, G.B. (1967)Elementsof Mining. Asia PublishingHouse.

Sinha,R.K. & SharmaN.L. (1993)An Introductionto Mineral EconomicsWiley Eastern
ChaterjeeK.K. (1993)An Introductionto Mineral EconomicsWiley Eastern.
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SEMESTERIII

PAPER XI ELECTIVE COURSE CODE[ECGEOL302E]:
(Credits:Theory04, Tutorial01)

| Marks: 30 (MSE: 20Th. LHr + 5Attd. +5Assign.)+ 70 (ESE: 3Hrs)=100  PassMarks (MSE:17 + ESE:28)=45|

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) odf tbwonda rskhsald a cohe
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by #eaminees out of the remaining seven questions. The questions will be of equal marks an
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

GROUP E. ENVIRONMENTAL GEOLOGY
Theory: 60Hours; Tutorial: 15Hours

Unit 1

Natural resources and its conservation. Concept of ecosystem and its biotic and abiotic factors. Typ:
of resourced conservation of soil, forest, minerals. Mineral resources in India and environmental
issuesAlternativeenergyresources.

Unit 2
Desert and Desertification; Impacts of global warming on surface water , groundwater resources an
Glaciers;Massmovementtypes,Factors influencinglopestability. Solid Wastemanagement.

Unit 3

Human impact on soil, water, climate and atmospherelmpad assessmenbf degradationand
contamination of surface water and groundwater quality due to industrialization and urbanization;
organicand inorganicontaminatiorof groundwateandits remedial

measuresy\Vaterloggingproblemsdueto theindiscriminateconstructiorof canalsyreservoiranddams

Unit 4

Geogenic and anthropogeniccausesof water contamination; Issues of Arsenic and Fluoride
contamination in groundwater ,Methods for amelioration of Arsenic and Fluoride contamination in
groundwater, Probfas of Arsenic and Fluoride contamination in Jharkhand; Application of Remote
Sensingor WaterresourcesSnowand GlaciemndWetlandmanagement

Unit 5

Global initiatives for mitigation of environmentalissues;Indian Constitution and Environment;
Environmental protection and conservation laws in India viz. The Prevention and Control of pollution
Act, 1974 Water(Preventior& Control) Act 1974, The~orest(Conservationfct, 1980,Air(Prevention

and Control of Pollution) Act 1981,Environmental (Rxaiton) Act, 1986,Hazardous Waste Handling
andmanagemerdact1989,0zoneDepletingSubstance@RegulatiorandControl)Rules,2000,National
GreenTribunal Act2010etc.
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SuggestedBooks
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Abhijit Dutta.EnvironmentalssuesandChallenges

B. K. Sharm&EnvironmentaPollution

Bell, F.G.(1999):GeologicaHazardsRoutledgel.ondon.
Bryant, E. (1985):NaturalHazardsCambridgdJniv. Press.
Keller, E.A. (1978)EnvironmentalGeology
RekhaGhoshandD. S. Chatterjee EnvironmentalGeology
Valdiya,K.S. (1987)EnvironmentalGeology Indian Context
Patwarrdhani.M. (1999)TheDynamicEarthSystem
Smith,K.(1992)EnvironmentaHazards
Subramaniam,V.(200Iextbookof EnvironmentaHazards
StrahlerandStrahler.EnvironmentalGeology

N.P UNIVERSI
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SEMESTERIII

PAPER XII ELECTIVE GE/DC COURSE PRACTICAL [ECGEOL303(P)]:

(Credits:Practical05)

\ Marks: 80(ESEPr: 6Hrs) + 20 PracRecordsand Viva Voce=100Marks PassMarks =45

Instruction to QuestionSetter:

End SemestePractical Examination(ESEPr):

Practical Course would be of 100 marks but there will be no Internal Written examination. The total 100 marks will have
two components: 80 marksr practicaland 20 markswill be awarded orthe performancen vivavoce.

ELECTIVE PRACTICAL GE/DC Practical: 60Hours

ECGEOL 303P Group A: FossilFuel Geology
Credit: 5

1 Megascopistudyof varietiesof coal

Megascopistudyof coalbearingrocks

Drawingandlabelling of partsof Gondwandossilsfrom differentcoalfields
Boreholeproblemsandcalculationof coalreservegrom boreholedata
Studyof differentcoalandoilfields of India

Studyof crudeoil sampledrom oilfields of India

= =4 A4 A4 -4

Estimationof oil reserves
OR
ECGEOL 303P Group B: Sedimentology

Credit: 5

1 Graphicplot of sizedataandcalculationof statisticalparameters

1 Microscopicstudyof Clasticrocks

1 Megascopistudyof Clasticrocks

1

Mechanicakedimentarytructuresandtheir environmentasignificance

OR
ECGEOL 303P Group C: Hydrogeology
Credit: 5
1 Determinatiorof porosityof aquifermaterials
1 Studyof hydrologicalpropertiesof soil androcks

1 Constructiorof watertableandpiezometrianapsandtheirinterpretations
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1 Interpretatiorof geologicalcrosssectionfor locatingwaterbearinghorizons

1 Flow netanalysis
1 Pumpingtestfor evaluationof aquifer parameters
1 Constructiorof lithologs

OR
ECGEOL 303 PGroup D: Ore Geology(Practicals onElective GE/ DC
Credit: 5
1 Studyof morphologicafeaturesof orebodies
1 Megascopistudyof importantorestheir texture andstructure

1 Megascopic study of important industrial, Aoetallicminerals, precious and seqmiecious
stones.

Estimationof gradeof ores

Studyof metallogenigrovincesof India

OR
ECGEOL 303P Group E: Environmental Geology
Credit: 5
1 Analysisof pH andelectricalconductivityin water
Preparatiorof oceanicandatmosphericirculationmaps
Preparatiorof seismiczonationmapsof Indiaandworld
Demarcatiorof flood proneareasn the outline mapof India

Preparatiorof volcanichazard zonatiomap

= =4 -4 A -

Preparatiorof oceanicandatmosphericirculationmaps
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SEMESTER IV 4 Papers

Total 100x 4 =400Marks

PAPER XIII CORE COURSE [CCGEOL409]: (Credits:Theory03, Practical02)

‘ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28)=45 ‘

Instruction to QuestionSetter:

Mid SemesteExaminationMSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 marl
each, b) Class Attendance score (CAS) of 5 markseach&d )i gnment of 5 mar ks. ABest
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionwill besetin whichquestiomo. 01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be so framed that th&tudentsare able to answethemwithin the stipulatedtime

HYDROGEOLOGY, ENGINEERING GEOLOGY, ENVIRONMENTAL

GEOLOGY, MINING GEOLOGY Theory: 60 Hours; Tutorial:15Hours

Unit-1

Role of groundwater in the hydrological cycle; Controls of geology on groundwater occurrence and
di stribution; Classification of a g u icdnductigity, a n d

transmissivitystoragecoefficientandspecificcapacity;Watertablecontourmapsandflow netanalysis.
Causativdactors of groundwatdevel fluctuationsandenvironmentainfluences

Unit-2

Chemicalcharacteristicef groundwatem relationto varioususes domesticjndustrialandirrigation;
Groundwatecontaminatiorandproblemsof arsenicfluoride andnitrates;Managemenof groundwater
resources: Artificial recharge to groundwater and rainwater harvesting;; Groundwater texplora
HydrogeomorphitnappingusingvariousRemoteSensingechniquesGroundwateprovincesof India.

Unit-3

Engineering Propertiesof rocks, and Soils; Propertiesand selection of .ConstructionMaterials;
Landslides and stability of Hill slope&eological investigation for Engineering Projects.: Geological
investigation@ndcriteriafor sitesselectionof Damsites,ReservoirsTunnelsandBridges;Engineering
Projects CaseHistories fromindia.

Unit 4

Component®sf environmentCarbondioxidein atmosphereglobalwarmingcausedy COzincreasen
theatmospherdmpactassessmerf degradatiormandcontaminatiorof surfacewvaterandgroundwater

guality due to industrialization and mining. Soil Quality degradation due to irrigation, teseilafers

and pesticides. Introduction to climatic changes, causes of climatic changes, world climate during
geologicalperiods.Impactof climateon society.Impactof man on climate.

Unit 5

Mining of surfaceandundergroundanineraldepositdnvolving diamonddrilling, shaftsinking,drifting,
crosscutting, winging, stoping, room and pillaring, taglicing, subi level caving and block caving.
Typesof drilling methodsMining Hazardsmine inundationminefire androck burst.
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SuggestedBooks:

T ArogyaswamiR.P.N.(1996):Coursesn Mining Geology,Oxford andIBH Publ.

Clark, G.B. (1967):Elementsof Mining, (3rd Ed.),JohnWiley.

Dobrin,M. B.; Savit,C. H. (1988):Introductionto GeophysicaProspectingMcGraw-Hill.
Keary,P.,Brooks,M. andHill, I. (2002):An introductionto geophysicaéxploration(3rd Ed.),Blackwell
Rider, M. H. (1986): Whittles Publishing, Caithness. The Geological Interpretation of Well Logs, (Rev.
Ed.).

Robert,D. (1985):Encyclopediaf Well Logging

T.S.Ramakrishng2006),GeophysicaPracticen Mineral ExplorationandMappingGSl, Bangalore
D.K. Todd(1995): Groundwatddydrology,JohnWiley andSons.

H.M. Raghunatt{1990): GroundwatekViley Easterr_td.,

K. R.Karanth(1989): HydrogeologyTataMcGrawHill Publ..

S.N.DaviesandR.J.N.De Wiest(1966):Hydrogeology JohnWiley andSons,New York.
Krynine,D.H. andJudd,W.R. (1998):Principlesof Engineeringseology,CBSPubl..
Schultz,J.R.andCleavesA.B. (1951):Geologyin EngineeringJohnWilley andSons,New York.
Singh,P.(1994):EngineeringandGeneralGeology,S.K. KatariaandSons Delhi.
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M.Sc. Semester IV Elective GE/ DC Course Code ECGEOL404

SelectOne GE/ DC Elective from the following Groups:
Group A: Fossil Fuel geology

Group B: Sedimentology

Group C: Hydrogeology

Group D: Ore Geology

Group E: Environmental Geology

PAPER XIV ELECTIVE COURSE CODE [ECGEOL404A|:
(Credits:Theory04, Tutoriat01)

\ Marks: 30 (MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE:3Hrs) =100 PassMarks (MSE:17 + ESE:28)=45 \

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 marl
each, b) Class Attendaneec or e ( CAS) of 5 marks each and c¢) Assi gnme]
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be so framed that th&tudentsare able to answethemwithin the stipulatedtime

GROUP A. FOSSIL FUEL GEOLOGY

Theory: 60 Hours; Tutorial: 15Hours
Unit 1
Origin and natureof oil and gas; Amount, type and maturationof organic matter; Migration of
Petroleum;

Unit 2
Reservoirocks- petrologyof reservoirrocks,porosityandpermeability;Reservoirtrapsi structural,
stratigraphiandcombination traps.

Unit 3
Identificationand characterizatiomf petroleumsourcerocks, Oil and sourcerock correlation;
Palaeodepositionaindpalaeoenvironmentahodelswith the help of microfossilsandPalynology;

Unit 4
Quantitativeevaluationof oil and gas, Geological, GeochemicalandGeophysicalexploration of
Petroleum.

Unit 5
Petroleunbasinf India,importantoil fields of India; Brief ideaaboutglobaloccurrencef Petroleum;
Positionof oil andnaturalgasin India, Futurgorospect@ndeconomicscenario.

SuggestedBooks:

1 Barker,C. (1996): ThermalModelingof PetroleunGenerationElsevierScienceNetherlands.
Holson,G.D. andTiratso,E.N. (1985): Introductionof PetroleumGeology,Gulf Publishing,Houston,
Texas.

Hunt,J.M. (1996): Petroleun®&eochemistrandGeology(2ndEd.), FreemanSanFrancisco.

JahnF., Cook,M. andGrahamM. (1998):Hydrocarborexplorationandproduction EslevierScience.
Makhous, M. (2000): The Formation of Hydrocartiaeposits in North African Basins, Geological and
GeochemicaConditions Springer Verlag.

North, F.K. (1985):PetroleunGeology,Allen Unwin.
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Selley,R.C.(1998): Elementsf PetroleumGeology, AcademicPress.
Tissot,B.P.andWelte,D.H. (1984):PetroleuntormationandOccurrenceSpringer VerlagR.C.
Chapmar(1973)PetroleunGeology, ElsevieBcientific PubCo.
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SEMESTER IV

PAPER XIV ELECTIVE COURSE CODE [ECGEOL404B]:

(Credits:Theory04, Tutoriat01)

‘ Marks: 30(MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28):45‘

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) odf tbwonda rskhsald a cohe
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will beShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by teaminees out of the remaining seven questions. The questions will be of equal marks an
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

GROUP B. SEDIMENTOLOGY Theory: 60Hours; Tutorial: 15Hours

Unit-1
Concepbf soil, componentsf soil, soil profile; Proces®f soil formation,pedogeniprocessed;actors
of soil formation;
Unit 2
Classificationof soil, mineraland chemicalcompaositionof soils, mineralstability duringweathering;
Soil organicmatterform andfunction;.
Unit-3
Fabric analysis- size and shape,conceptsof size and shape,grade scale, methodsof analysis,
presentation of data, analysis and field grading; Concepts of structure fabric: Soil fabric, soil structure
soil textureandfield gradingunits;
Unit-4
Paleosols field recognition,description,origin and causesfPaleosolin stratigraphicrecords;
Significanceof paleosolstudy; Paleosolsndhumanevolution.
Unit-5
Calcrete- definition, classification calcreteformation,pedogeniccalcte soil profile, macrofeatures in
calcretes, micromorphology (petrography), calcretes from Quaternary and ancient sedimentary
sequencesignificanceof calcretesf aterite- characteristicgyenesis|ndianoccurrences.
Unit-6
Cause®f Soil erosionanddegradationA brief introductionto method<f soil conservation.
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Suggestedooks:

o — — —(

Boul, S.W.,Hole,F.D.,Mc Craken R.J.andSouth R.J.(1997):Soil Genesisandclassification4thEdn,
StateUniversityPress.

Braddy,N.C. (2002):NatureandPropertieof Soils.

GovindaRajan,S.V.andGopalaRao,K. H.G. (1979):Studiesof Soilsof India.
Sposito,Garrison(1989): The Chemistryof Soils,Oxford Univ. Press.

Terzaghi K. andPock,R.G. 1996): SoiMechanicsn Engineering3rd Ed.),JohnWiley.

Wright; V. Paul(1992):Paleosolstheir recognitionandinterpretationBlackwell ScientificPubl.
Wright, V. PaulandTucker,M.E. (1991):CalcretesBlackwell Scientific Publ..
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SEMESTER IV

PAPER XIV ELECTIVE COURSE CODE [ECGEOL404Cl:
(Credits:Theory04, Tutoriat01)

\ Marks: 30 (MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28):45\

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar

each, b) Class Attendance score (CAS) of dhallbesapplkcabledoa c h
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionswill besetin whichquestiomo.01 will be ShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examirmegof the remaining seven questions. The questions will be of equal marks and
will be so framed that th&udentsare able to answethemwithin the stipulatedtime

GROUP C. HYDROGEOLOGY

Theory: 60Hours; Tutorial: 15Hours
Unit 1

Watershedconceptgclassification,Componentsf watershedrainfall, temperaturetopographynature

of soil and depth, lithology and geological structures, drainage pattern, land use pattern Valley to basi
conceptin watermanagement

Unit 2

Natural and artificial rechargef groundwater , Rain water harvesting techniques for rural and urban
areas; Physical structures for water resource management in Rural areas; Use of Remote sensing
GISin WatershedManagement ;

Unit 3

Watermanagemernthysicalstructuresndtheir characteristicsuchasRidgeareatreatmentgully plug,
contour bunding, check dams, gabion structure, percolation tanks etc. Traditional methods for wate
resourcananagement in India;

Unit 4

Basic componentsof Watershed Guidelines of India, Participatory approach for programme
implementatiorof watershedWatermanagemenandPanchayatRaj Acts;

Unit 5

Legislationsrelatedto waterresourcesBasicConstitutionabprovisions WaterPollution Acts, National
WaterPolicy
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SuggestedBooks

T IsobelW. Heathcote(2009)IntegratébiatershedvlanagementPrinciplesandPractice, Wiley

JV SMurty(2008)Watershetanagement Newge Int.

K. R.Karanth(1989): HydrogeologyTataMcGrawHill Publ.

WatershedsuidelinesGovt. of India

Rao,K. L.; India'swaterwealthC.G.W.B. Publications

Constitutionof India

JharkhandPanchayatRajAct

Ry Y —" —" ——
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SEMESTER IV

PAPER XIV ELECTIVE GE/DC COURSE CODE [ECGEOL404D]:
(Credits:Theory04, Tutoriat01)

| Marks: 30 (MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100  PassMarks (MSE:17 + ESE:28)=45 |

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each, b) Class Attendance score (CAS) odf tbwonda rskhsald a cohe
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionwill besetin whichquestiomo.01 will beShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by #aminees out of the remaining seven questions. The questions will be of equal marks an
will be so framedhatthe studentare ableto answerthem within the stipulated time

GROUP D. ORE GEOLOGY
Theory: 60 Hours; Tutorial: 15Hours

Unit 1

Geologicalprospecting of minerals. Different types of geophysical methods for explogtwity,
magnetic, electrical, seismic. Geochemical exploratiature of sample anomaly, strength of anomaly
andcontrolling factors.

Unit 2

Ore beneficiation, basic principles and importance, Criteria for selecting different ore dressing
mechanismSurfaceandundergrounaniningmethodgactorsin selectionof opencastandunderground
mining methodsroomandpillar method Jongwall method Environmentabspecbf mining activities.

Unit 3

Different varieties and ranks of coal, origin of coal, maceral analysis of coal, concept of coal maturity,
peat, lignite, bituminous and anthracite coal. Proximate and Ultimate analysis, Application of coal
petrographyGondwana antertary coalfieldsof India, Usesof coalfor variousindustries.

Unit 4

Origin of petroleummigrationandentrapmenof oil, characteof sourceandreservoirrocks,structural,
stratigraphicand mixed traps. Geographicaland geological distribution of onshoreand offshore
petroliferousbasins ofindia.

Unit 5

Mineralogy and geochemistry of radioactive minerals. Radioactive methods for prospecting of minera
deposits. Occurrenceand distribution of radioactive minerals in India. Radioactive methodsin
petroleumexplorationwell loggingtechniques.
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SuggestedBooks

RSy Ry Sy Sy Sy " [ —" Q—" [ —" — — — — —

—( —( —(

EdwardsR.andAtkinson,K. (1986)Ore Deposit GeologyChapmarandHall, London.
Craig,J.M.andVaughanpD.J.(1981) OrePetrographyndMineralogy.JohnWiley.

Evans A.M. (2012)OreGeologyandindustrialMinerals.Third Edition (Reprint),Blackwell Publishing
andWiley India Pvt. Ltd.

SawkinsF.J.(1984)Metal Depositan relationto PlateTectonics SpringeiVerlag.

StantonR.L. (1972)Ore Petrology McGrawHill.

Torling, D.H. (1981)EconomicGeologyandGeotectonicsBlackwell Sci. Publ.

BarnesH.L (1979)Geochemistryf HydrothermalOre DepositsJohnWiley.

Klemm,D.D. andSchneiderH.J.(1977)Time andStrataBoundOre Deposits SpringeVerlag.
Guilbert,J.M. andPark,Jr.C.F.(1986)The Geologyof Ore Deposits Freeman.

Mookherjee A. (2000) OrggenesisaHolistic Approach Allied Publishers.

Wolf, K.H. (1981)Handbookof StrataBoundandStratiformOre Deposits Elsevier.

JensenM.L. andBatemanA.M. (1981) Economidineral DepositsJohnWiley andSonsNew York.
McKinstry, H.E. (1972)Mining Geology.PrenticeHall Inc.

ArogyaswamyR.N.P.(1995) Coursem Mining Geology.OxfordandIBH PublishingCo.,New Delhi.
ThomasL.J.(1978)AnIntroductionto Mining. Methuen, Brisbane.

Clark,G.B. (1967)Elementsf Mining. Asia PublishingHouse.

Sinha,R.K. & SharmaN.L. (1993)An Introductionto Mineral EconomicsWiley Eastern
ChaterjeeK.K. (1993)An Introductionto Mineral EconomicsWiley Eastern.
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SEMESTER IV

PAPERXIV ELECTIVE COURSE CODE [ECGEOL404E]:

(Credits:Theory04, Tutoriat01)

\ Marks: 30 (MSE: 20Th. 1Hr + 5Attd. + 5Assign.)+ 70 (ESE: 3Hrs)=100 PassMarks (MSE:17 + ESE:28):45\

Instruction to QuestionSetter:

Mid SemesteExamination(MSE):

The Mid Semester Examination shall have three components: a) Two semester Internal Assessment Test (SIA) of 20 mar
each,b)Cl ass Attendance score (CAS) of 5 marks each and ¢c¢)
computatiorof marksfor SIA

End SemesteExaminationESE):

Atotal of EIGHT questionwill besetin whichquestiomo.01 will beShortAnswerTypeand CompulsoryAnyfour questions
shall have to be answered by the examinees out of the remaining seven questions. The questions will be of equal marks
will be so framed that thetudentsare able to answethemwithin the stipulatedtime

GROUP E. ENVIRONMENTAL GEOLOGY  Theory: 60Hours; Tutorial: 15Hours

Unit 1
NaturalHazardslts causespredictionandforecastingcontrol measuregndits propermanagement.
Problemsof urbanization, humapopulation and theimpact on environment

Unit 2
Distribution, magnitude and intensity of earthquakes; Seismic hazard zones; Neotectonics in seismi
hazardassessment; volcani@azardstheir causesandcontrol.

Unit 3
Landslide, soil creeping, mass movements; Coastal erosion, coastal inundati@messyEsunamis its causes
andmitigationmeasuresApplicationof RemoteSensingechniquesor Natural Hazardsnanagement.

Unit 4
Floods,cause®f floods, flood hazardmanagementf floods; Waterlogging, problemsof water
loggingin India; Consequenced developmemt# flood plain areas.

Unit 5

Concept of Environmental Impact Assessment (EIA). Environmental Impact Assessment of mining on
air, water, noise, land and soil; Hazards related with mining activities in India; Pollution in the mining
areas adh mitigation measures Land degradation in mining areas; Stabilisation of overburden in open
castmining areasManagemenof underground miningreasimpactsof miningon wateravailability.
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Suggesteddooks
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Bell, F.G.(1999):GeologicalHazardsRoutledge|ondon.
Bryant, E. (1985):NaturalHazardsCambridgdJniv. Press.
Keller, E.A. (1978)EnvironmentalGeology

Valdiya,K.S. (1987)EnvironmentalGeology Indian Context
PatwarrdhanA.M. (1999)The DynamicEarthSystem
Smith,K.(1992) EnvironmentaHazards
Subramaniam,V.(200T)extbookin EnvironmentaHazards
Tank,R.W.Focuson EnvironmentaHazards
StrahlerandStrahler.EnvironmentalGeology

Truk andTruk: Environmental Geology

N.P UNIVERSI
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SEMESTER IV

PAPER XV ELECTIVE GE/DC COURSEPRACTICAL CODE[ECGEOQOL405(P)]:
(Credits:Practical05)

\ Marks: 80 (ESEPr: 6Hrs) + 20 PracRecordsand Viva Voce=100Marks PassMarks =45 \

Instruction to QuestionSetter:
End SemestePractical Examination(ESEPT):

Practical Course would be of 100 marks but there will be no Internal Written examination. The total 100 marks will have
two components: 80 marksr practicaland 20 markswill be awarded orthe performancen vivavoce.

GROUP A. ELECTIVE PRACTICAL -FOSSIL FUEL GEOLOGY Practical: 60Hours

Megascopistudyof CoalandCoalbearingstrata

Proximateanalysisof coal

Drawingandlabellingof partsof GondwanalantFossilsfrom differentcoalfields.
Identificationof differentpalynomorphs

Microscopicexaminatiorof coalmacerals

Microscopicstudyof Heavyminerals

Boreholeproblemsandcalculationof reservegrom borehole

Studyof GeologicalMapsandSectionsof importantoil fields of India

= =4 =4 4 -4 -5 -8 2
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SEMESTER IV
PAPER XV ELECTIVE GE/DC COURSEPRACTICAL CODE
[ECGEOL405(P)]: (Credits:Practical05)
\ Marks: 80 (ESEPr: 6Hrs) + 20 PracRecordsand Viva Voce=100Marks PassMarks =45 \

Instruction to QuestionSetter:
End SemestePractical Examination(ESEPT):

Practical Course would be of 100 marks but there will be no Internal Written examination. The total 100 marks will have
two components: 80 marksr practicaland20 markswill be awarded orthe performancen vivavoce.

GROUPB. ELECTIVE PRACTICAL - SEDIMENTOLOGY Practical: 60Hours

1 Graphicplot of sizedataandcalculationof statisticalparameters.

1 Studyof MechanicalChemicalandBiogenicSedimentargtructuresandtheir sedimentologice
significance

Megascopiandmicroscopicstudyof clasticand norclasticrocks.

Studyof vertical profile sectionsf selectedsedimentargnvironments;

Studyof HeavyMinerals.

Graphicrepresentationf TraceElementdataand HeavyMinerals

Recognitionof marinefossil groupsin assortecassemblagandidentificationof their classes

= =4 =4 -4 A
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PAPER XV ELECTIVE GE/ DC COURSE PRACTICAL CODE

(Credits:Practical05

\ Marks: 80 (ESEPr: 6Hrs) + 20 Prac Recordsand Viva Voce=100 PassMarks =45

SEMESTER-IV

Instruction to QuestionSetter:
End SemestePractical Examination(ESEPT):

Practical Course would be of 100 marks but there will be no Internal Written examination. The total 100 marks will have
two components: 80 marksr practicaland 20 markswill beawarded orthe performancen vivavoce.

GROUP C. ELECTIVE PRACTICAL - HYDROGEOLOGY Practical: 60Hours

1
T

= =2 =4 A8 48 8 A

Determinatiorof porosityof aquifermaterials.

Determinationof temperaturepH, T.D.S., conductivity TSS, alkalinity, dissolvedoxygen,
hardnesetc.

Constructiorof WaterTableandpiezomentricsurfacemapsandtheir interpretations.
Interpretation®f geologicalcrosssectiondor locatingwaterbearinghorizons.
Pumpingtestfor evaluationof aquiferparameters.

Constructiorof litholog andtheirinterpretations.

Graphicalrepresentationf hydrochemicatataon PiperTrilineardiagram.
Plottingandinterpretatiorof resistivitydata.

Delineationof watershed otopographicahndsatelliteimageries.
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PAPER XV ELECTIVE GE/DC COURSE PRACTICAL CODE [ECGEOL 405(P)]

(Credits:Practical05)
\ Marks: 80 (ESEPr: 6Hrs) + 20 Prac Recordsand Viva Voce=100 PassMarks =45 \

SEMESTER-IV

Instruction to QuestionSetter:
End SemestePractical Examination(ESEPT):

Practical Coursewvould be of 100 marks but there will be no Internal Written examination. The total 100 marks will have
two components: 80 marksr practicaland 20 markswill be awarded orthe performancen vivavoce.

GROUP D. ELECTIVE PRACTICAL - ORE GEOLOGY Practical: 60Hours
1 Megascopistudyof importantoresandtheirtextures.
1 Megascopistudyof importantindustrial, metallicandnon-metallic,preciousandsemiprecious
stones.
1 Orepetrographistudyof oremineralsandestablishmendf paragenetisequence
1 Exercise®norereservecalculations.
1 Estimationof gradeof ores.
1 Flowchartanalysisof ore beneficiationtechniques.
1 Preparatiorof polishedsections
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PAPER XV ELECTIVE GE/ DC COURSE PRACTICAL CODE

[ECGEOL405(P)]

(Credits:Practical05)

| Marks: 80(ESEPr: 6Hrs) + 20 Prac Recordsand Viva Voce=100Marks |

SEMESTER-IV

Instruction to QuestionSetter:
End SemestePractical Examination(ESEPT):

Practical Course would be of 100 marks but there will be no Internal Written examination. The total 100 marks will have
two components: 80 marksr practicaland20 markswill be awarded orthe performancen vivavoce.

GROUPE. ELECTIVE PRACTICAL - ENVIRONMENTAL GEOLOGY

Practical: 60Hours
Analysesof alkalinity, acidityetc. in watersamples.

Analysesof pH andElectricalConductivityin water.

Preparatiorof oceanand atmosphericirculationmaps.
Preparatiorof seismicandvolcaniczonationmapsof Indiaandworld.
Demarcatiorof flood proneareasn theoutlinemapof India
Presentationf chemicalanalyseslata

Plottingof chemicalclassificationdiagram

Demarcatiorof landslideproneareas.

Preparatiorof naturalhazardmap

=4 =4 4 4 4 -4 4 -4 4
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SEMESTER IV

PAPER XVI CORE COURSE (PROJECT)/DISSERTATION [CCGEOL410]:

(Credits: 05)

| Marks: 100(ESE: 3Hrs)=100 PassMarks =45 |

Guidelinesto Examinersfor
EndSemesteExamination ESE):

Overallprojectdissertatiormaybeevaluatedunderthefollowing heads:

1

= =4 =4 —a & —a _—a _a 9

Motivationfor thechoiceof topic

Projectdissertationdesign

MethodologyandContentdepth

Resultsand Discussion

Future Scope& References

Participationin Internshipprogramwith reputedorganization
Applicationof Researchiechniquein Data collection
ReportPresentation

Presentatiorstyle

Viva-voce

PROJECT WORK/DISSERTATION
Eachstudenthasto submittwo copiesof theproject/dissertatiomwork duly forwardedby the Supervisor

and Head of Department concerned. The forwarded copies will be submitted in the University
Departmenbf Geology,N.P Universityfor evaluation.

Thepapemwill consistof

Note: -
department.

(@) Fieldwork/Lab workrelatedto the ElectivePaper.

(b) Preparatiorof dissertatiorbasednthework undertaken.

(c) Presentationf projectwork in the seminaron the assignedopicin theP.G.
Departmenbf Geology,N.P University, Medininagarandopenviva thereon.

The students will select topics for the project work in consultation with faculty members of the

kkkkkkk
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DISTRIBUTION OF MARKS FOREXAMINATIONS AND FORMAT OF QUESTIONPAPERS

TableV: Distributionof marksof TheoryExaminationof Mid-Semester

Topic Code Full Marks Pass Time Group-A (Short Group-B Total No. of
Marks answer type (Descriptive Questionsto Set
Compulsory Questions) No.
Questions) Of Questions x Group Group
No. of Questions Marks = F.M A B
X Marks=F.M.
Mid T30* |30 17 1Hr. |5x1=5 3 (Outof |05 5
Sem* (20+5+5) 5)x5=15

*There shall be 20 Marks Theory examination for 48iein, 05 marks for Attendance/regular interactions
& 05 marksfor Seminar/Assignment/term paygven by facultyconcerned irClassrooms.

Distributionof marksfor EndSemesteEvaluation

TableVI. Marksdistributionof TheoryExamination®f EndSemester

Topic Code Full Marks Pass Time Short answer Descriptive Total No. of
Marks type Compulsory | - Questions, No. Questionsto Set
Questions, Of Questions x
No. of Questions Marks = F.M
x Marks=F.M.
End T70 70 28 3 Hrs. |Q.No.1 4 (Outof |8
Sem (7x2)=14 | 7)x 14 =56

#QuestionNo. 1 carry07 shortanswettype questionsof 2 marks.
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