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SemesterI (5.5Credits)

CoreCourses

SubjectCode SubjectTitle NumberofCredits

GL111T
FundamentalsofGeology
andUnderstandingthe
PlanetEarth

2Credits

GL112T
Mineralogyand
Crystallography

2Credits

GL113P
PracticalsrelatedtoGL
111andGL112

1.5Credit

  Total 5.5Credits

SemesterII (5.5Credits)

CoreCourses

SubjectCode SubjectTitle NumberofCredits

GL121T
Stratigraphyand
Sedimentation

2Credits

GL122T
Petrologyand
Geochemistry

2Credits

GL123P
PracticalsrelatedtoGL
121andGL122

1.5Credit

  Total 5.5Credits



GL111:FundamentalsofGeologyandUnderstandingthePlanetEarth (2Credits)

CC-I

Topics
CreditI:

A)Introduction
DefinitionofGeology,itsdivisions,sub-divisionsandscope

B)PlanetEarth
OriginoftheUniverse(BigBangTheory),OriginoftheSolarSystem (Nebular,

EncounterandTidalHypothesis)
a.Earth:Itssize,shapeanddensity.Temperature,pressureandmagnetism

withintheEarth,PresentdayHypsographiccurve
b.AgeoftheEarth:Abriefaccountofthehistoricalmethods.Determination

ofagebyU/Pb,Th/Pb,K/ArandCarbonmethodofDating.
C)HistoricalGeology(Introduction)
D)Geologicaltimescale:ConceptandCriteria
E)Fossils(Definition,ConditionandModesofpreservationoffossils;Uses

andImportanceoffossils)
F)MassExtinctionEvents(ListofEvents,SixdifferenteventsandCausesof

massextinction)
G)Climate change (Introduction,Causes,Physicalevidences forclimate

change)
CreditII:

A)Earth’s Atmosphere: (Introduction, Classification of Atmosphere,
Introduction to Atmospheric circulation, land-air-sea interactions),
Hydrosphere (Introduction to ocean currents, types, causes and
significance),Lithosphere (Structure and composition)and Biosphere
(Ecologyandfoodchain)

B)Earth’sCrust,MantleandCore
C)EvolutionoftheEarth’sCrust(Earthcrustalevolution:Introduction,Early

crust;Crustaldichotomy;TypesofcrustandCrustalgrowthrates)
D)EvolutionoftheOceans(Introduction,FormationoftheOceans)
E)Rockdeformation(Definition,Stress,Typesofdifferentialstress;Strain;

Typesofdeformation;TypesofForces;IntroductiontoFold,Fault,Joints
andFracture)

F)PlateTectonics:Plate,Platform andShield;Differenttectonicsettingson
Earth,Midoceanicridges,riftvalleyandislandarcs.Seafloorspreading.

G)Volcanoes:Genesisofvolcanoes,centralandfissuretypesoferuptions,
productsofvolcanoes,effectsofvolcanoesandEarth’svolcanicbelts.

H)Earthquakes:Definition,terminology,causes,intensity and magnitude;
Recordingofearthquakes(modernrecordingmethods),Useofseismic
wavesandtheirimportanceininterpretingtheearth’sinternalstructure;
Seismiczones;HistoryandsusceptibilityoftheIndiansubcontinentto
earthquakes.

I) Meteorites(Definition,typesandorigin)



GL112 MineralogyandCrystallography Credits:02

Topics

CreditI:Mineralogy
A)Introduction:Definition,branchesandscopeofmineralogy.

Importanceandconservationofminerals.
B)ChemistryofMinerals
a.AtomsandIons.
b.Bondingforcesincrystals:-Ionic,Covalent,VanderWaal’sandMetallicbond,

crystalswithmorethanonetypeofbonds.
c.Majorelementconstitutingofminerals.
d.Geochemicalaffinity&geochemicalclassificationofelements.
e.Geometricalandelectricalstabilityofminerals.(conceptofrelativesize

ofions,radiusratio,co-ordinationnumber&ionicsubstitution)
f.Isomorphism,polymorphism,pseudomorphism.
g.Silicatestructures

C)Formationofminerals:
Introductionanddescriptionofgeologicalprocessesofmineralformation;
a.Crystallizationfrommelt.
b.Crystallizationfrom solution.(Evaporationandprecipitation)
c.Crystallizationfrom vapour.(Sublimation)
d.Metamorphicprocesses.
e.Alterationandrelatedweathering.(oxidationandsupergeneenrichment)
D)UsesofMineralsinIndustries:
Ceramic,Refractory,Pharmaceutical,Paint,Glass,Cement,Fertilizer,Oil
Industry,ElectricalandElectronics.
E)Physicalpropertiesofminerals
a.Colour,streak,luster,cleavage,fracture,hardness,form,magneticand

electricalproperties,radioactivity,specificgravity&luminescence.
(PhosphorescenceandFluorescence)

b.Methodsofdeterminingspecificgravity–Chemicalbalance,Walker’s
steelyard,Jolly’sspringbalance,pycnometer,heavyliquids

F)Opticalmineralogy
a.Natureoflight–ordinaryandplanepolarizedlight.
b.Doublerefractionoflight.(withthehelpofcalcitecrystal)
c.Nicol’sprism andpolaroids.
d.Petrologicalmicroscope.
e.OpticalpropertiesofMinerals:–

Inplanepolarizedlight:Colour,form,cleavage,cracks,relief,twinkling,
pleochroism.

Inbetweencrossednicols:Isotropism,anisotropism,extinction
positions(straight,obliqueandsymmetrical),extinctionangle,
interferencecolours,twinning,crosshatching



CreditII:Crystallography
A.Definitionandconditionsconducivefortheformationofcrystals.
B.Crystalmorphology–faces,forms,edges,solidangles,interfacialangle

anditsmeasurementbycontactGoniometer,lawofconstancyof
interfacialangle.

C.Symmetryofcrystals–Plane,axisandcenterofsymmetry,crystallographic
andgeometricalsymmetry.Crystallographicaxes,letteringandorderof
crystallographicaxes,parameters,axialratio,indices,parametersystem of
Weiss,indexsystem ofMiller,Lawofrationalindices.

D.Bavariascrystallattice:Studyoffollowingcrystallographicsystemswith
respecttotheirelementsofsymmetry,crystallographicaxesand
theirformswithindices.

i.Orthorhombic(Type:Barytes)
ii.Tetragonal(Type:Zircon)
iii.Cubic(Type:Galena)
iv.Hexagonal(Type:Beryl)
v.Monoclinic(Type:Gypsum)
vi.Triclinic(Type:Axinite)

vii.Trigonal



GL113:PracticalsrelatedtoGL111andGL112 (2Credit)

Topics
No.of
Practicals

Mineralogy
A)Physicalpropertiesofminerals:

Colour,form,streak,luster,cleavage,fracture,hardnessand
specificgravity.

1

B)IdentificationoffollowingMegascopicmineralsinhand
specimenswiththehelpofphysicalproperties:(Any15)
Quartz,Rockcrystal,RoseQuartz,MilkyQuartz,Smokyquartz,
Amethyst,Chalcedony,Agate,Jasper,Flint,Opal,Orthoclase,
Plagioclase,Biotite,Muscovite,Garnet,Olivine,Hornblende,
Apophyllite,Stilbite,Kyanite,
Talc,Calcite,Fluorite,Gypsum,Baryte.

2

C)OpticalMineralogy:
Studyofopticalpropertiesofmineralsinplanepolarisedlightand
between
crossednicols.

1

D)Microscopicminerals:(Any6)
Olivine,augite,hornblende,microcline,plagioclase,muscovite,biotite,
calcite,garnet,quartzandorthoclase.

1

E)Crystallography
Studyofelementsofsymmetry,crystallographicaxesandforms
withindicesofthefollowingcrystalsystemsrepresentingallthe
fundamentalcrystalforms:
a)CubicSystem (Type:Galena)
b)OrthorhombicSystem (Type:Baryte)
c)TetragonalSystem (Type:Zircon)
d)HexagonalSystem (Type:Beryl)

2

F)Toposheetsandstudyoflandform models:
Readingoftoposheetswithreferencetotoposheetnumber,latitudeand
longitude,state/districts,scale,adjacenttoposheetnumberand
conventionalsigns.

1

No.ofPracticals 8



SEM II

GL121:PrinciplesofStratigraphyandSedimentation(2Credits)

CC-III (Lectures:36)

Topics

CreditI:PrinciplesofStratigraphyandSedimentation
A)STRATIGRAPHY

c)Introduction,definition,principlesofstratigraphy,developmentof
stratigraphicconcepts,importanceofstratigraphy.
ii)Stratigraphicclassification&Nomenclature,studyofstratigraphic
elements,lithostratigraphyanditsunits,chronostratigraphyandits
units,biostratigraphyanditsunits.Inter-relationshipbetween
lithostratigraphic,chronostratigraphicandbiostratigraphicunits.
iii)Methodsofcollectingstratigraphicdata-stratigraphicprocedureson
outcrop

SedimentaryPetrology
A)Weathering(mechanicalandchemical),erosion,denudation,Sediments,
sedimentationandformationofsedimentaryrocks–transportation,deposition,
compaction,cementationandlithificationClassificationanddescriptionof
sedimentaryrocks.Sedimentaryenvironment(definitionandtypes)
B)Derivationofsediments.
i.Sourcesofsediments
ii.Mineralcompositionofclastic/detritalsediments
iii.Conceptofmatrixandcementanditseffectonporosityand
permeability
C)TransportationofDetrital/Clasticsediments:
i.ModesofTransportation(Includingphasesoftraction)
ii.DefinitionofCompetence,CapacityandLoadoftransportingMedium
iii.Progressivechangesinsedimentsduringtransportwithrespectto
size,shapeandmineralcomposition.

CreditII:Sedimentation
A)TexturesandPrimarystructuresofsedimentaryrocks:
a.Definitionoftexture&factorscontrollingtexturesofsedimentaryrocks
b.Clasticandnon-clastictextures.
primarysedimentarystructures&theirsignificance(abriefmentionoftheir
varieties):
1.Bedding
2.Lamination
3Crossbedding
4Gradedbedding
5Ripplemarks
6.Chemicalstructures:stylolites,concretions,nodules
7.PenecontemporaneoussedimentaryStructures:Load-cast,flute-cast,mud-

cracks,ball&pillow,clasticdykes,slumpfolds,Dewateringfolds
8.Studyoforganicsedimentarystructures(inbrief),Biogenic(Tracksandtrails)

B)Studyoffollowingsecondarydepositswithrespecttosedimentary
environments,definition,texture/structure,mineralcompositionandtheir



varieties.
i)Residual-Latertite,Bauxite,Soil
ii)Rudaceous-Conglomerate,Breccia
iii)Arenaceous-Sandstones
iv)Siltstones
v)Argillaceous-Clays,Mudstone,Shale
vi)Chemicaldeposits-Siliceous,Carbonates,FerruginousandSalts.
vi)Biochemical-OrganicLimestone,PhosphaticSiliceous-and
CarbonaceousDeposits.



GL:122PETROLOGYANDGEOCHEMISTRY

CreditI:IGNEOUSPETROLOGY
DefinitionofPetrologyandRockCycle
Magma

i.Magmaanditscompositionandphysicchemicalcharacteristics

ii.Bowen’sReactionSeries

iii.Formationofcrystalandglass

(A)CrystallisationofMagma

i. CrystallisationofUnicomponentMagma

ii. Bi-componentMagma

(B)TexturesandStructures

i. Texture:DefinitionandFactorscontrollingTexture

ii. TypesofTextures:EquigranularandInequigranular-Porphyritic,Poikilitic
(Ophitic,Sub-Ophitic),Directive,IntergranularandIntersertal,Intergrowth
Texture

iii. Structures-Vesicular,Amygdaloidal,Blocky,Pillow,Columnar,Ropyand
Flow.

(C)IgneousClassification

i. Classificationbasedon-Depthofformation,silicapercentage,TAS,QAPF.

CreditII:GEOCHEMISTRY&METAMORPHICPETROLOGY
1.INTRODUCTIONTOGEOCHEMISTRY

a)NucleosynthesisandStellarEvolution

Formationofelements,stabilityofNucleii,structureofnucleus,
isotopes,isobars,basictermsofradioactivitylikeα,β,γdecay.

b)StructureofEarth

MajorelementsandbaseelementsintheEarth,Goldschmidt’s
Classification,

Lithophile,chalcophile,siderophileelements,GeochemicalPeriodictable
based

Onthebehaviorofelements,geochemicalcompositionofcrust,mantleand
core,

Compositionofbulkearth.
c)GeochemicalbehaviorinIgneousProcesses

Behavioranddistributionoftraceelementsbetweenco-existingphases
(solid,liquid,gases),factorsgoverningthevalueofpartitioncoefficients(in
maficandultramaficsystems),equilibrium melting(batchmelting)and
fractionalmelting.TheT-PgradientofEarth’scrustandmantle.

 Equilibrium crystallizationandfractionalcrystallizationfrom



magma.

2.RadiogenicIsotopeGeochemistry

a.BasicsofRadioactivedecay:-Lawofradioactivedecay,
geochronology,termslikeisochronesanddatingofrocks.

b.Decaysystemsandtheirapplications

DetailRb-SrandRe-Ossystem anditsapplicationforallcrustal
processesandpetroleum (sourcerock)dating,datingcalculation.

3.StableIsotopeGeochemistry

Introduction,lowstableandradioactiveisotopegeochemistryindifferent
withdifferentapplicationofδ18O,δD,δ13C,δ15N.Datingoffossils
using14Ccarbondating.

METAMORPHICPETROLOGY

A.DefinitionofMetamorphism,AgentsofMetamorphism
B.Metamorphism andtypesofMetamorphism.

a.Definition,GeneralCharacteristics,factorscontrollingtexturesandstructures

b.ThermalMetamorphism-PureandImpureLimestone

c.Dynamic/CataclasticMetamorphism

d.RegionalMetamorphism anditsproducts

ArgillaceousRocks

BasicIgneousRocks

C. ConceptofMetamorphicFacies

DiagramaticRepresentationofpressure,temperatureconditions(withdepth)

ofthedifferentfaciesofcontact,regionalandplutonicmetamorphism



GL123:PracticalsrelatedtoGL121andGL122 (2Credit)

Topics
No.of
Practicals

A)Petrology
Identificationofthefollowingmegascopicandmicroscopicrockswith
respecttotheirtexture/structure,mineralcompositionand
classification

a)Igneous:Granite,gabbro,rhyolite,basalt(itsvarieties),pegmatite
(Classificationbasedoncolourindex,mineralcompositionand
texture)

b)Sedimentary:Laterite,bauxite,breccia,conglomerate,sandstone,
shale,
mudstoneandlimestone.

c)Metamorphic:Slate,marble,quartzite,micaschistandmicagneiss.

2

2

1

B)StudyoffollowingPrimarySedimentaryStructuresinhand
specimenwiththeirEnvironmentalSignificance.
1.Bedding2.Crossbedding3.Gradedbedding4.Ripplemarks5.

Mud/Suncracks
1

C)Stratigraphiccorrelation 1

D)OnedayGeologicalFieldworktobeconductedinanareaof
geological

interestandgeologicalreporttobesubmittedforthesame.

1

No.ofPracticals 8
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