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AMUDLS.UL Syallabus ¢ M Se Geolooy /03,
MECGEQLIGY(FEARTHSCIENCE)

henie of examiniation and courses of study :

Candidates for admission of the miaster of science M. S Geology (Larth
serence) degree shall e required have pass B.S ¢, degree with ecology as
one senjecl. Students witiiowd geology shall be adimitted but their marl:s
shall e reducad by 3% 0 RS

Admisgion wiil be siven onihe basis of merit. The merit will be draswn on
Aguresale nurks received in the gualiiving examination by the candidate.
The duration of tlie course is Tor nve academic vears {lour senmesters)
Tiwe course woik ol e M.Se. degree in seology (carth science) shall be
in accordance witl the schemne of examinaiion and syllabus prescribed.
The mintmum atwndance required by a candidate will be as per university
ruh:s

A candidace for a pass at each of the part I and part 11 examinatien shall be
requiired (v obtain;

At least 36% marks in nzgregate of the papers prescerioed Tor the examina-
ton and

Al least 530% marks in nractical(s).

Wherever presceribed it the exomination, provided i a candidage fiils
1o sceure at teast 23% wmarks in gach individual theory paper at the exami-
nanion hesshe shall be deemed 10 have failzd at the examination notwiih-
standing having obtained the minimum percentaze of marks required in

Ahe aggregate for the examination.

No divisien shall be awarded for the {irst three semester examinations.
Division shall be awarded at the end of the fourth semester examination
arid combir ed marks obtained aiter louar semesier exe mination taken 1o-
getlier-as noled below ¢ ;

[First division 60% of aggregalc of above marks 1aken together.
sekond divisien  48% of aggregate of above marks taken together.
All the rest will be declored 10 have nassed the examination.

There will be four theory papers in each semester of 50 marks each.

An oducaiion tonr may be organized hoth for M.Se. sem | & 1 and M.Se,
HI & TV 10 important places of peolopical interest within or vutside the
state under the supervision of [aculty member/s of the department. 1he
expenses will be borne by the panicipating student. however, 1lic coltege/
university will provide train/ bus travel, concession as per necessity and
rules. Travelling expenses of the 1eacher/s will be borme by the eraployers us
per rules of TA and DDA,

L
A
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Programe of scudy and examination scheme
M.SC.PREVIOUS GEOLOGY (EARTH SCIENCE)

SEMESTER I Max. Marks Rours of
mstruclion per week
Paper I Geodynamics 50 3 Hours,
Paper 11 Struclural peolopy 50 3 hours
E?'EE: :}J Eﬁ;’:}“:;{gﬁ}‘f‘;ﬂ 0 SO o M.D.S.U. Syaliabus /M Se G-ology / 9 5.
hemict 50 - SEMESTER : FIRST. PAPER TITLE FIRST: Geodynamiys
_ Eroc vy Duration:3Hrs ‘ MM 50
Practical I  Structural geology © 50 5 hours UKIT -1 Eanth's surfise foaturcs, Seismolopy: s s A
Praciical fil Mineralogyeand -:“ I:. : _‘..,,1‘., 4“ cs, ! :.,15 alogy: w wi:a, Intensily and !Sﬂhﬁ:‘lﬁmlu lnmes,
cirthyake irelts. carthquake zones olIndig, seisinopriph, catises al carthguake.
geomarphology 50 3 hours (nterral strecture of the carth,
SEMESTER -1l Crust Composilion, seismie, gravily and miagneric chameters, Crusiad LypLs:
Paper | Igneous and .metamoerphic shields. litfonns, mouatain chain, rift valleys, mid-oceanic ridges, trenchus,
petrology 50 5 hours Istand oires and ocenn basins.
Paper I Sedimentalug& 30 5 hours INEE-2 0 Voleanism civpes ung cavses of vaoleanic cruptions . World distribution o
Paper [I[  Stratigraphy of [ndia 50 5 hours _ . voleanaus, Migration nf*.'f:m:aun:*s. Palaco - magnetism.
Paper [V Palachiology 50 5 hours LINIT-3 It"-h?h:LL"i} - Develapment ot the concept, isostatic anomalics, isostatic modeis,
Mractical [ Petrology 30 5 hours et — _ N B
Practical 1l Palacbiology and _ Gcnsynclmcﬁ: classification and evelution of geosynclines, causes of
Stratigraphy of India 50 5 M Sll.lijll_i]:.ih‘lﬂﬂﬂ.ﬂ[]d upl:ﬂm_cfnl. | ‘
M.SC. FINALGEOLOGY (EARTH SCIENCE) UIN-d Conttental dr:r::1 Du»c!.upm-:ntu:_llm concept, Tavlor’s and Wegner's iheorics
) vl continental drift, Fvidences of cominental deift and nolar wandering, Sea
SEMESTER —[I lloor spreading. Momphologjcal fos s uf oce | )
spreadging. Morprological feamires of ocean Moor.
Paper | Phott?geulug}' and remote LT3 Coneepi of plate Lectonics: types of plale bounduaries, Femres of converrent
Sensing _ 50 3 hours and «divergent bovndaries. Ophiolile  suites, Arch-lrench syslem, voleanic
Paper 11 Engineering geology 50 5 hours mountuwn chaing. Triple junction asd their siability. causes of plate moiion,
Paper 111 Ore geology 50 5 hours Origin of Himalayas. ;. N°
Paper [V Mineral exploration 50 5 hours Relerences:
Practical [ Photogeology and Holmis, Doris and Apbur: Holne's Principles of IPhysical Geologny, Wilay
- engincering geology 50 3 hours Willie.Peter J: The dynamic Earth. Wiley '
Practical [ Ore geology and exploration 50 3 hours Wyllie Peter J: The way theEarth worlks. Wilew
SEMESTER -V l'adgsoun,. J H: Larthgueke and Earath's structures. Prentice Hall.
Paper | Fuel geology 50 > hours wartin HI P Botc s The interior of (e Earih, Edward Amnold.
Paper I Mining and mineral Condic K ' : Plyic tectonics and crusral zvelution,
dressing . 50 5 hours saaeler: Earth wcicnees
Paper [[] Hydropeology 50 2 hours Giuenbwre Beno: Internal censtitution of the Tactl. Dovere,
Paper |V (Optional -I) SEMUESTER: FIRST
Environmental geology 50 > hours PAPERTITLE SECOND: STRCTURALGEQLOGY
Paper ]V (Optional —1I} Advanced Buration: 3 iirs AIAT S0
remole sensing And GiS 30 5 hours LNET -0 Roek fhiliee: Moechanical principals of rock deformalion, Metors controlling
Paper 1V {Optional -I1I) Cqmpulcr behavior ol material. Concept of siress and strain analvsis in iwe and three
application In geology 50 5 hours dimensions. Progressive detormation, Mal's circles. SE'-'!‘I]lnc[r}' concepts in
Practical 1 Mining and fuel peology 30 | 5 hours delormition. Lnconlormitics: [y pes. signilicance and recognition,
Mactical [1 - Hydropeology+ aptional paper 50 5 hours INT -2 Geomars of fold surface: Single and multi-layered.Classification of folds

Types of folds. Llteets af folds on oulerops. Super-imposed folding.

NIT -3Geometry of laults, Classification and types ol laulis, Slips, separation.
recogntion of faulls, causes ui' fiulting, -

NIT -4Origin, kinds and their relition 10 oiher structur of fracture and jaints, lincation,
loliation, rock cleavages and schistosily. ,

ANIT =5Mechanics of folding and faulline. Tectonic fabrics, hlagni leclomics

RN s Lo e P TTTL L VLTI [Py Ly N U DU S T ~ 1
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Ui ALLANLL DYANADUS ¥ De Genlony
Programe ol study and examination schenie

M.SC. PREVIOUS GEOLOGY (EARTH SCIENCE)
SEMESTER -1 Max. Marks Hours of

instroction per week

Paper i Geodynamics 50 5 Houvs.
Paper [] Structural geology 50 3 hours
Paper lll  Geomorphology 50 " 5 hours
Paper [V Mineralogy .and

peochemistry 50 5 hours
Practical ] Structural geology * 50 5 hours
Practical ]1 Mineralogy and

geomorphology 50 5 hours
SEMESTER ~ (I
Paper | lgncous and . metamorphic

petrology 50 5 hours
PPaper [} Sedimentologd 50 5 hours
Paper 11 Stratigraphy of India 50 3 hours
Paper [V Palacbiology 50 5 hours
Practical [ Petrology 30 5 hours
Praclical [1 Palaebiology and

Stratigraphy of [ndia 50 5 hours

M.SC.FINALGEOLOGY (EARTH SCIENCE)
SEMESTER - 111

Papcr | Photogeology and remote

Sensing 50 , 5 hours
Paper [1 Engineering geology 50 5 hours
Maper 11l Ore peology 50 5 hours
Paper 'Y  Mineral exploration 50 5 hours
Practical |  Photogeology and

enginecring geology 50 5 hours
Practical [ Ore peclogy and exploration 50 5 hours
SEMESTER -1V
Maper | Fuel geolopy 50 5 hours
Paper [ Mining and mineral

dressing .50 5 hours
Paper Il Hydrogeology S0 5 hours
Paper IV {Optional =)

Environmental geclogy 50 5 hours
Paper 1V (Optional -1I) Advanced

remoie sensing And GIS 50 . 5 hours
Paper IV {Optional —I11) Computer

' application In geology 50 5 hours

Practical 1  Mining and {uel peology 50 5 hours
Practical 1l Hydrogeology+ optional paper 50 5 hours

-

ML.D.S.U, Syaliabus /M S¢ Geology /0 5.

SEMESTER : FIRST. PAPER TITLE FIRST: Geodynamixs

Duration:3Hrs Mivi S0
UINIT -1 Farl’s surface [eatures. Seismology: waves, inlensify and isoseismic lines.

UND1-2

LINTT-5

citrthguake bells. carthquake zones of India, seistogriph, causes ol earthguake,
Intercal structure ol e carth.

Crust: Composilion, seismic, gravily ind magnetic characiers, Crustal iypes:
shields. Piatforms, mountain chains, tifl valleys, inid-oceanic ridges, trenches,
ishand ares and ocean basing, |

Vplcanism ivpes and causes of volcanic cruptions .World disiribution of
voicanoes. Migration ol volcanaes. Palaco - maanetism,

lsoslasy - Development of the concep!, isostatic anomalies, isostatic models,
GUTVE) [V

Geosynclines: classificaticn and evelution oi geosynclines, causes of
subsidence and upliftment.,

LINTT=d

NI

Continental drili: Development of thie coneept, Tavlor s and Wegner's theories
ol cantinenial drifl, Evidences of conlinental drif and polar wandering. Sea
Nowr spreading. Morphological feasures of ocean Non-

Ceneept ol plate tectonics: types of plile boundaries, Feaires of convernent
nnd diveroent bovadaries. Ophioine  suites, Arch-tiench system. voloanie
mountain chaips. Triple junetion and their stability. causes ol piate motion,
Origt of Hlimaiays,

"[References:

lolms, Doris and Arthur: Holmee's Principles of Physical Geology, Wiley
Whllic.Peter 3: The dynunic Earth. Wiley

Willie.Peter d: The way thicEarth works. Wiley

Hlodgson,, J 1 Eaithquake ad Earatl’s siructures, Prentice  dall.
Vain M P Bold s The interior of the Ezrti. Edward Arnoid.

Condic KX C : viate rectonies and crustal svelution.

stiaucher: Earth scignees.

Livtenbery Bone: Imernal constilution of the Carth. Dovere.

BDuration:

PINGT -1

LNIT -2

SEMUESTER:: FIRST
PAPERTITLE SECONDE: STRCTURALGEQOLOGY

J1lrs AINE 50
Roo's Failave: Mechanical mineipals of rock deformation, factors controlling
lelitvior ol material. Coneep! of stress and straum analvsis in two and three
dimensions. Progressive delormation. Moh's circles, Symmeiry concepls in
delormation, Uncontornmiiies: types. significance and recognition.

Geomietry ol fold surlace: Smigle and multi-layered.Classilication of (otds.
Types ol lolds. Lifleets of folds on oulcrops, Super-imposed folding,.

T ~sGeometry of fanlts. Classification und 1ypes ol [aulis, $lips, separation,

recopnition ol faulls, causcs of Krlting,

LINTT =4Oripin, kinds and their relation o other structur of Iracture and joints, lineation,

[oliation, rock cleavages and schislosity.

VNLT -5Mechanics of felding and faulting, Teclonic fabrics, Magma (eclonics ;

mmiasomant allalidane acisie ad D eemer Divbooe aomel £ ione Chuoat e
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Bayly B: Mechanics in structural Geology. Springet Verlag

Davis G H: Structural Geology of Rocks and regions. John Wiley

Ghosh S I Structural Geology fundamental of modem developments

Hubert M K: Steuctural Geology. Hafner Publ. ’

Moore E and Twiss R J: Tectonics. Freeman Pergamon Press

Pricc N J and Cosgrove J W: Analysis of Geological Structure, Cambridge Lniversity.
Hobbs, Means and Williams: An Outline of Structural Geology.

Badgeley P C: Struclural Geology for Exploration Guologisl.

Fairhurst: Rocks Mechanics. Pergmnn FPress

Whitten E. H. T: Structurat folded Rocks.

SEMESTER : FIRST PAPER TITLE THIRD: GEOMORPHOLOGY
Duration :3 Hrs MM S0
UNIT-1 Concept of geomorpliology-principles and sigmificance. Cycle of erosion,

Davis’s and Plank scycle of erosion. Soil forming processes. 501l Lypes soil
srofile and classification of soils. Landslides, soil creep and solifluction.

UNIT -2 Fluvial agency: Typas of rivers, Valley development-Base level and its

varieties, praded streams, Cross profile of valleys. Drainage patterns
and their significance. Erosional landforms and depositional landforms
of streains.

UNIT -3 Glaciers: Types of glaciers, regimes of placiers, nourishment of glaciers,
wastage of glaciers. Major features resulting from glacial erosion and
glacial deposition. Glacio-fluyvial features. Acolian agency. Topographic
~ffects of wind crosion. Landforms of Acolian deposition. Piedmonts
and piedmont problems. Arid cycle of erosion.

UNIT -4 Karst topography: Important areas of Karst. Conditions essential for
development of Karst, fealures characteristic of karst region. Origin of
limestone cavems. Karst gecomorphic cycle.

Marine erosion: Topographic features resuiting from marine erosion and
marine deposition. Classification of coasts.

UNIT -5 Morphometric analysis of terrains and its significance. Morphometric
analysis of drainage basin and i1 significance, Statistical correlation
methods for interpretation. The organizalion of drainage system
Major geomorphic divisions of India: their characteristics and evolution.
Reference:- :

Holms, Doris and Arthur: Holme's Principles of Physical Geology. Wiley

Thombury, W D ; Geomorphology. Wiley.

Sinall, RJ: Study of Landforms. Cambridge.

VonEngelen, O D: Geomorphology- Systemiatic and regional. MachMillan.

Savinder Singh: Geomorphology.

Mathew Fontain Maury: The Physical Geography of Sca, Harward Uiy, Press.

David Lang; The Earth system. Brown Publishers,

Hallis J R: Applied Geomorphology.

_ SEMESTER : FIRST
PAPER TITLE FOURTH: MINERALOGY AND GEOCHEMISTRY
Duratlon !3 Hrs MM 50
UNIT-1 Crystallography: Basic concepts of Crystaltography,. Crysial symmetry.and

M.D.S.U Syllabus / M.Se. Geology * U7

symmetry clemoiits, Crystal projections- Spherical, Gnomonic and
Stereogruphic projedtions. Classification of crystals into crystal sysiems
and crysias! clnsses, Detlvitlon of 32 crystal classes. Twinning. X-Ray
crystallography- Bragg's equation- Powder and single crystal methods.
UNIT -2 Atomic struciure, mineralogical propenties and mode of occurrence of
the following:-
Sulphides (AX,A2X andA X2 Types), Oxices(XO X20,X02,X203 and
XY204 types), Sulphates {anhydrous and hydrous),Carbonates{ Calcite,
Dolomite and Aragonite groups). Classification silicate struclures.
[somorphism. Polymorphism and pseudo morphism. Ex solution.
Atomoc structure, chemistry, physical and optical properties of the
following rack forming mineral groups:
Epidote, Chlorite and allumino-silicates.
Prccious and semi precious stones.
UNIT -3 Atomoc structure,chemistry, physical and optical’ properties of the
following rock forming minerai groups:
Gamel, Oliving, Pyroxenc, Amphibole, Mtca, Feldspar, Feldspathoid
and Quartz.

" UNIT -4 Principles of Optics. Double refraction. Optical classification of

minerals. Determination of refractive index. Uniaxial and Biaxial
ndicatrix . Determination of interference colors and interference figures.
Optic sign and its determination.

UNIT -5 Geochemical classification of elements . Radioactive decay scheme of
U-Pb,Rb-Sr,K-Ar and Sm-N¢. Laws of Thermodynamics. Concept ol
Geochemical cycle Principies of ionic substitution in minerals
Composttion of the Earth.

Reference:-

Gribble, C D:Rutley's Elements of Mineralogy.

Phillips W R and Griffin D T Optical Mincralogy. CBS

K lein,Cand Haurlbul, C 5: Mannual of Mineralogy. John Wtley.

Mason : Principles of Geochemistry.

Hoefs, J: Staable Isotope Geachemistry. Springer Verlag,

Andeson: Geochemistry.

Dana: Textbook of Mineralogy.

PRACTICAL PRACTCASLS BASED ON THEORY PAPERS
Practical-1 Structural geology an Geomorhology 4Hrs Duration  SO0MM
Practical-2 Crystallography, Mineralogy AHrs Duration  50MM

SEMESTER : SECCOND
PAPER TITLE FIRST: IGNEOUS AND METAMORPHIC PETROLOGY
Duration: 3 Hrs MM 50

. UNIT -1 Origin of magma. Factors affecting magma composition .Evolution of

magma by differentiation and assimilation. Phase equilibria of
monary(Silica), Binaary (Mixed and cutectic Ab-An, Leu-Si) and Temary
(Ab-An-Di, Fo-Fa-Sil) Silicate systems. Magmatism in relation 10 plate
tectonics,

UNIT -2 Forms, structures and textures of igneous rocks and iterpretration of
crystallization. Layered igneous structures .Classification of igneous
rocks including TUGS system. Reaction principle and rcaction series.
Pctrographic provinces.

UNIT -3 Origin of Granite: Magmatic and granitisation processes . Petrogenesis.
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UNIT -4

LINIT =3

Pelrography and Indian occurrences of Basic and Ullrabasic plutonic
association: Granite —Granodiorite asscciation; Tholelite and alkali
olivine basalt: Basalt-Dacitc-Rhyolite asscciation; Nephelinesyenites,
Ophiolites , Cummulsates, Ancrthosites and Pegmatites

Agents of metamorphism, kinds of metamorphism, types of metamorphism

Structures and textures of metamorphic rocks. Metamorphic differentiation.

Concept of melamorphic zones in contact aurcole.

Metamorphic grades facies and facies series, facies classification .
Metasomalism and their types .Types and origin of migmatites
Metamorphism of carbonates, pelites and matic rocks . Charnockiles,
Khondalites; Eclogites. Paired metamorphic belts.

Reforence:- |
Best MG; lencous and metamorphic belts. CBS.
Bose, MK: Igneous pelrology. Warld Press.

Bucher, X and Frey, M. Petrogenesis of metamorphic rocks .Springer Verlag.

Kretzs, R: Metamorphic crystailization. John Wiley.

McBerncy, AR: [zneous petrology . Jones and Bartlet.

Phiilipots, A. Igneous and metamorphic petrelogy .Prentice Hell.

Tumer, FJ. Metamorphic Petrology .ivicGraw Hills . Yaardley, BWY: Anintroduction
to metamorphic petrotogy. Longman.

Winkler, HGF: Petrogenesis ol metamorphic rocks. Springer Verlag.
Mivashiro, A ! Metamorphism and meiamorphic rocks.. George Allen & Unwin.
Wyllie PI: Uliramafic rocks.P) Heffer.

Huand, V3. Petrology.

SEMESTER : SECCOND PAPER TITLE SECOND: SEDIMENTOLOGY
Daration ;3 Hrs ‘ MM 50

UNIT -]

UNIT -2

UNIT -3

UNIT 4

UNIT -5

Processes of sedimentatioh. Fluid flow. Origin of sediments. Mode of
rransport of sediments. Stoke's law. Classification of common sediments
(rudites, arcnites, argillites). Classification of sedimentary rocks.
Origin, classification and significance of primaxy, secondary and organic
sedimentary structures. Palaeocurrent significance in quality assessment.
Classification of sandstones and limestones. Dolomites.

Texiures of sedimentary rocks and their genetic significance.
Gramulomelric analysis of clastic particles, stalistical measure and
interpretation of nature of sedimenls. Dia BCNEsis.

Elements and types of depositional environments: Continental (Fluvial,
Lacustrine, Aeolian and Glacial), Transitional and Marine environments.
Evaporates and Volcanoclastic sediments. Sedimentary {acies .
Provenance and mineral stability. Concept and types of sedimeniary
provenance. Heavy minerais: Their separation and utility in the
provenance analysis. Tectonic framework of sedimentation (Kaay's
classification of tectonic elements). Cyclothem.

Referance:- .
Allen,P: Earth surface processes. Blackwell.

el TTM

nM.D.S.U Syllabus f M.Sc. Geology /09

hiall, AD - Principles of sedimentary basin analysis .Springer Verlag,
Nichols,G: Sedimentology and stratigraphy. Blackwell.

Reading,

HG: Sedimentary environments. Blackwell.

Petiijohin, FJ; Sedimentary rocks.

Pettijon, Potter & Seiver : Sand and sandslones.

SEMESTELR : SECCOND PAPER TITLE THIRD: SRTATIGRAPHY OF INDIA
Duration: 3 Hrs MM 50

LNIT -1

UNIT -2

UNIT -3

UNIT -4

L/NIT -5

Criteria for the stratigraphic classification and correlation. Litho-, Bio-
and chronostratigraphic units. Magnetosiratigraphy. Sequence
stratigraphy. Geolopical time scale, Orogenic cycles in Indian
stratigraphy. Tectonic [ramework of [ndia. Geological column of the
Indian straligraphy.

Icc ages in Indian stratigraphy. Precambrian-, Permo-Carboniferous and
Pleistcene ice ages, their evidences. Archacan (Azoic) History of [ndia:
Disiribution and stratigraphy of the Archaeans of South [ndia, Madnya
Pradesh, Rajasthan, Jharkhand and Onssa.

Precambrian (Proterozaic) History of India : Distribution and stratigraphy
of (he Cuddapah and Vindhyan Supergroups. Palaeozoic hislory:
distribution and straiigraphy of Salt Range and Spiti. Origin and age of
Saline formations. Precambrian-Cambrian boundary problem.
Precambrian and Palcozoic stratigraphy of Rajasthan.

Mesozoic history: Distribution and stratigraphy of Triassic of Spi,
Jurassic of Cuich (Kutehh) and Cretaceous of Soulh India. Bagh beds,
Lamela Beds, DeccanTraps, Penno - Triassic Boundary.
Ialacoclimate, classification, distribution apd siratigraphy of the
Goudwana Supergreup. Cenozoic history: Tertiary of Assam and
Rajasthan .ils ecconomic importance. Siwaliks and its verwebrale fossil
record, K=T boundary.

Reflerence:-

Boogs Sam, JR: Principles of sedimentary and strstigraphy. Prentice Hall.
Krishnan. MS: Geology of India and Burma. Higginbothams Madras.

Ravindra Kumar : Historical geology and Stratigraphy of India. John Wiley.
Wadia, DN: Geology of India. McMillan.

Dayel and Brennet MR: Unlocking the Stratigraphy : Concepts and Application.
Preniice Hall.

SEMESTER : SECCOND PAPER TITLE FOURTH:PALAEOBIOLOGY
Duration 3 Hrs bt 50

UNIT -1

UNIT -2

UNIT -3

UNIT -4

Modes of fossilization, technique of collection and preparation of fossils.
Elements ol palacoecology, uses of fossils Classificalion, evolulion and
geological history of following: Trilobites, Graptolites, Echinoides and Corals
Classificalion, evolulion and geclogical history of following:
Brachiopods, Gasteropoda, Lamellibranchia and Cephalopoda.
Succession of veriebrate life through the geological time . Evolutionary
history of Man , Efephant and Horse., '
Micropalaeontology: Classification and separation of micro fossils.
Application of microfossils in fossil fuel exploration. Morphology,
classification. nalaeoccology and peological history of followine :

L
Wl

ir

It

]

|
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UNIT -5 Concept of paiaeobotany and palynology. Plaant life through ages.
Characteristic features of Lower Gondvana flora. Characteristic features
of Upper Gondwana flora.

 Reference:-

Moorc,Lalicher and Fisher, Invertebrate fossils,

Woods,H: Invertebrate paleontolopy.

Clarkson,ENK :Invertebratc paleontology and evolution. Blackwell.

Stearn CW and Carrol Rl : Paleontology — The record of life. John Wiley
Smith, AB: Syslematics and fossil record —Documenting evolulionary patiern.
Blackwell. ;

Prothero, DR :Bringing fossils to life : An introduction 1o Paleobiology. McGraw hill.
Ananthraman and Jain : Textbook of Paleontology.

Banner. FT and Lord AR: Aspects of micropaleontology.

Roger, AS: Vertebrate paleontology.

Jones DJ : Microlossils.

Glassener, MP; Principles of micro paleoatology

Haq, BU and Boersma: Introduction to marine micropalacontology.

Andrew: Paaeontology.

PRACTICAL PRACTCASLS BASED ON THEORY PAPERS

Practical-1 Petrolopy 4 Hrs Duration  50MM
Practical-2 Paleobiology and stratigraphy of India  4Hrs Duration 50MM
SEMESTER : THIRD
PAPER TITLE FIRST:PHOTOGEOLOGY AND REMOTESENSING
Duration :3 Hrs NN SO

UNIT -1 Introduction to aerial photography. Multispectral photography. Types
of aerial photographs. Geometnc principles of photpgraphs —relief and
tilt displacement, Vertical exaggeration and distortions. Taking
measirements from Ariel photographs: Scales, distances area and height.

"Measuring instruments and their uses, Pariallﬁx_Bzr...f: " - B

UNIT -2 Preparation of photogeological maps.. Mosaic. Controlling factors of
aerial photographs : Scale, flight plan, area, purpose, tinte*‘and season
of photography. Introduction to” overlap, side lap, drift; ciali’ Fiducial
marks. Elements of interpretation of Ariel photographs. Backeground
knowledge. Factors affecting aeriel photographs.

UNIT -3 Types of electromagnetic radiations (EMRT, energy used in
remotesensing. Sensor plateforms . Energy interaction with earth surface
and atrnosphere. Reflectance of mincrals, vegetation rocks and water.
Scattering. Active end passive sensors imaging.

UNIT -4 Multt spectral scanners (MSS) SLAR, SAR. LISS cameras. Thermal
infrared line scanners (TIRLS |
Near infrared (NIR, Microwave (Radar), Imagery. Introduction to Image
processing. Discrete image processing system

UNIT -5 Application of photo geology and remote sensing in the study o™
geomorphology, lithology, structural features, mineral exploration and

huvdraonnlaory Preamnamtinn afhace man by mAdial tfanmalatinn Cansane aF
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geogsaphic information sysiem. ‘

Reference:-

Curan, PI: principles of remole sensing . ELBS{Longman) _

Drury.SA: [mage interprelation in Geology.Allen and Unmwvm.

Land ,DR; Principles and interpretation of Acrial photegraphs.

hiller, VC: Photogeology. McGraw.

Pandey,SN: Principles and applications DF_P}!ulugunlngy.NewAge.

Parry § Seipgal And Allen, R: Remole seensis n genlngy: o

Patel. AN and Surendra Singh: Principles of remote sensing. Scientific Publ.

Prait. VK ; Digital image Processing.

Tripathi and Bajpai ed. Remote sensing in eeQsclences,

Wolf: Intreduction to Photogrametry.

Jénson  Environmental Remote sensing. |

SEMESTER : THIRD PAPERTITLE SECOND: ENGINEERING GEOLOGH

Duration:3 Hrs | | _ MM_E

UNIT -1 [mportance ol geology in civil enginecring. Merits n.nd :.Il::murns nl"_::n
engincering in fold. faults and joinis affected arcas. [ngineering propertics
rocks. o o

UNIT -2 Testing of enginecring propertics of rocks nsed as foundation sites, buildn
sroncs, apgregaies and ballasts. o _

UNLT -3 D and its parts. types ol dams. peolopical unnsiclcrnm;:n Iur_lh-: HFh’:-tlIl
ofa dam site. Reservoir: geological consideralion. its ¢apacity, Witter tighine
and infucncing Mctors.silting and desiling ol reservolr., _ _

UNIT -4  Geoogical cansideration in major engineering prajects : construction ellunne
highways, bridges and canals. [ining nflunnclf;. | o oy

UNIT -5 Landstides: causes. effects and prevention,Consideration ol ctvil engimeerir
in seismic areas.

Geo-Hazards:miugation annd management.

Relerence:-

. Bell. FG: Geological hazards. Route Ledge.

Blyth, FCH: Geology for Eneinecrs.Arncld Lid. |

IKesavulu, NC: Textbook of enginecring penloey. hicMiian | |

Khuarmi. RS: Fundamentals of engineering geolony. Dhanpal R :_md Eaun:?

Krnine aind Judd; Principles of engineering veciogy and geatecintes. hcGras

Parbeen Singh Engineering peelogy.Katson i'uvl. ,

Ramnathan. RM: Engincering geology. Anuradha Agency TN,

Richey. JE: Elements ol engineering, aeology.Sir Issac Pitman & sons,

Sumit,K: Environmental hazards.Routledge.

Trefethen,NC: T B of geology and enginecrmg geology .MMl lan,

SEMESTER : THIRD PAPER TITLE THIRD: ORL GLOLOGY

Duration: 3 Hrs : MM &

UNIT =1 Relation ol magma 1o minerid deposits. Geotopical th-:‘rmm:ncmr_a.{]l
cencsis.Control of ore deposits, Paragenesis and zoning in Miner.
Eépnsils.ﬂlussiﬁcatiun ol processes nfmir}uml deposits. Metallopenic epoc!
and provinees, _ o

LINTT -2 DProcesses of mineral deposits: Magmalic concentraizon. Sublimstio
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Pematites . Conlact metasomatism, Hydrothermal, melamorphic.
Volcano penctic deposits and cabonatites .

UNIT -3 Processes of mincral deposits: Sedimentay, piacers, residual . evaporation,
oxidation and supergene enrichment.Uremicroscopy : Taxtares and
structures of ores.Sirastiform and stratabound ore deposils..

UNIT -4 Qrigin, mode ol occurrence,associalion. useslund Indian occurrences ol
metallic mineral deposils; fron manganese. cliromium, nickel, coppar.
lead. zing, aluminiuny, tn, lngsten titanium. beryllivm, molvbdenum,
rold and silver.,

UNIT -5 Origin, mode ol occurrence,assaciation, specification and grades tor
ase in industrics and Indian occurrences of non-meraliic mingcral
depasits; Mica asbestes, gypsum, ochre, precious and semi-precious
stones.Minerals used in fertilizers and cem »nt indvstries. ‘

Refcrence:-

Baleman: Fcononic mineral deposits. Wiley.

Deb, S: industrial minerals.

Evans.M: Ore neology and industrial minerals.Blackwell,

Halloway: Simulating the carlh.

Krisnuswamy: Mineral resousces af India.

Lamey,CA: Metallic and industriai minerals.
vookherjee, A: Ore genesis-A holistic approach.Altied
Niukerjze: Non fuel mineral deposits of Indie. Allied.
Syanton,RL.: Ore petralogy. McCGraw Hills,
~ Umeshwer Prasad. Econemic geolozy. Cbs.
! SENMESTER : THIRD PAPER TITLE THiRD: MINERAL EXPLORATION

Duration :3 Ifrs MM 50
UNIT -1 Geological expleration : Mode of occurrence of commercial grade

.deposils of ores. Geological eriteria (Ore guides) for mineral prospecting.

Metheds of geological exploration : Geological mapping-Rase map and
toposhects, reconnaissance and deiailed mapping, exploratory grids,
pils, treirches, core sampling, well loggmg in evaluation of deposils.

\UNIT -2 Sampling methods. Assaying by channel sampling and placer sampling,
underground sanpling. Calculation of ore reserves. Classification of
Ore Teserves,

UNIT -3 Classification. principles and briefidea of geophysical methods. Electric
melhod, instruments used in electric prospecting, application in mineral
prospecting. Magnetic metheds : Magnetic oroperlies iof rocks and
minerals, magnetometers. ’

UNIT -4 Gravity method: Earth’s pravity field,regional and local gravity
anomalies, pendulum torsion balance of gravimeters, interpretation of
gravity anomalies for mincral deposits. Seismic mcthods: Elastic
properties of rocks, tvpes of elastic waves(P, 5 & L waves). Refrection
and reflectace methods, time distance relation for borizontal interface.

seismic insalruments- geophones,
UNIT -5 Geocliemical exploration: Geochemical cycle, mobility of elemants, path

finder elements, mode of occurrence of (race elemunts, PrIMAFY
3 ) . B i ) e R 1ia and anigenstin
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Relerence:-

ﬁrngyaswamy, RNP: Courses in mining geolopy.Oxford-IRFL.

Dobrin,MB: Iniroductinn to geophysical prospecting. McGraw Hills
n;.awks,H andWabb,JS: Geochemistry in minerahl cxpleration Harp'er NY
Ginzburg, H: Principles of genchemical prospecting. Purgmun. |
Huolson, GD and Tiratseo, EN: Introduction to petroleum gcul-:;my GulfPubl
Hc:.uwcl, CH: Inttroduction to geophysics. - - |
Milton ﬂl:ld Dobrin: Introduction 10 geophysical prospecting. McGraw Hills
PaarasnsiAa, DS: Principles of applied geophysics. |
Rao, MBR: Oulline of geaphysical prospecting.

' Sharma, PV: Geophysical methods in geolopy. Elsevier.

PRACTICAL

PRACTCASLS BASED ON THEORY PAPERS

Fracl‘.?:ai-l Photogeology and engincering geology. 4Hrs Duration S0MM
Practical-2 Ore geology and exploration 4t4rs Duration 50MM

Durif":giEg'{'{ER: FOURTH PAPER TITLE FIRST: FUEL GEOLOGY
ion :3 Hrs
UNIT -1 Orign of coal: Physico-chemical characterization. Proximate and Eﬂmﬁg
an_a]:,*ses. Bank m:u:i varielies of coal. Macroscopin ingradients and
- MICroscopic cunsulluents{Maca._eral, Lithotypes and microlithotypes).
T -2 [ndian apd tnternational claddification of coal. Preparation of coel for
mdus:rlal_purpnse {Coal washing, Coal carbonization {(Coke
s njanufaa::iunng}, Coal gasification and hydrogenation. Briquetting of coal.
3 Ueulngmnl features of coal seams. Geology of the productive coal fields
of India. Mglhnds of coal prospecting.Estimstion of the coal reserves.
. Elrfrncm:a:ry ld_ea about coal mining methods. Coal bed me:hane.
~4 Qrign, migration and accumulation (Qil Fraps) of petroleun and natural

gas. Kerogene. Geology of productive oil fields of Indi e .
and natural gas in India. of India.Position of oil

UNIT -5 Atomic minerals : mode of occurrence, associalion and distribution in

India.. Methods of prospecting. Productive horizons in India. Nuclear

power sfations of country andf future prospets
Reference:- |

Dahlkamp, FJ; Uranium ore deposits. Springer Yer|ag.

Eurrane,EM: Radioactivity in geology: Principles and applicalions, Ellis H
olsen, GD and Tiratsoo, EN: Introduction to peiroleum geolopy. Gulf Ful:;I
Nttleton, LL: Geophysicai prospecting fot oil. - |
North, FK: Petroleum Geology. Allen and Unwin.

SF”E}', RC: Elements of petroleum geology. Academic press

Singh, MP: Coal and organic petrology. Hindustan Publ. |

Tissot, BP and Welt, DH; Petroleum formati
’ tion and eccurrence. :
North,FK: petroleumn geology. Allen and Unwin. 8- Dpringer Verlag

SEMESTER : FOURTH :
PAPER TITLE SECOND: MINING AND MINERAL DRESSING
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Duration :3 Hrs MM 50

UNIT -1 Mining terminology, mine supports, subsidence, shafr s and shaft
sinking. Breaking of rocks . Percussion and rotary drilling methods.
Classificalion of mining methods, _

UNIT -2 Alluvial mining and cpencast mining . Underground mining(other than
coal mining : Stoping methods, gpen stopes , limbered stopes, filled
stopes, shrinkage stopes, slicing system and caving. Mine aimosphere
: mine ventilation, pumping of mine water.

UNIT -3 Coal mining methods: Board and pillar method, long wall method. Strip
mtning. Haulage and winding .

UNIT -4 Mineral dressing : Physical properlies of minerals used in mineral
dressing. Crushers : primary and secondary crushers. Grinding miils.
Rod mills, Ball mills, autogenous mills.

UNIT -5 Industrial screening : Types of screens, gravity separation, Huavy-
meditim separation, Magnetic separalion. Froth fleatation Lechnique of
separalton of sulphide ores.

Reference:- .

Aropyaswamy, RINP: Courses in mining geology. Ox{ord-iBH.

Gaudin: Principles of vre dressing. McGraw Hill.

l.ewis: Elements of mining.

McKInstry, HEE: Mining Geology, Prentice Hall .

Richards and Looke: Text book of ore dressing McGraw Hill.

Roberts: Elements of ore dressing.

Young: Elements of mining peology.

SEMESTER : FOURTH PAFER TITLE SECOND: EYDPROGEQOLOGY

Duration 3 Hrs ‘ | MM 50

UNIT -1 _Ground water: Origin, importance, occurrences and subsuriace
reservoirs, Vertical distribution of ground water . Hydrostratigraphic
units. Water table contour maps . '

UNIT -2 Geolopical factors governing the occurrence of ground water . Porosity,
permeabjlity | specific yield specific retention, hydraclic conductivity.
storage coetlteient, aquiférs and (heir ciassification.

UNIT -3 Groundwater flow: confined, unconfined, steady, unsteady and radial
flow. Forces causing flow . Darcy’s law. Waler level flucluatinns:
causative factors and theirmeasurements. Methods of pumping {ests and
analysis of lest data .Ground water Exploration.

UNIT -4  Groundwaler quality : Physical characteristics; turbidity, color, test,odar,
temperalure and specific conductivity. Chemical characteristics: TDS
and suspended splids , pH value, hardness, heavy metals and dissolved
gases: Biolopical characteristics . Water contaminants and poliutants .

UNIT -5 Salt water intrusion in coastal aquifers , remedial measures. Radio-
isotopes in hydrogeological studies . Water harvesting . Wet land
management . Consumphive and conjunctive use of surface and groud
water . Concept of water shade. management . Natural and artificial
recharge of ground water, Ground water resources of Rajasthan .

Reference:-

=
- mea
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[avis,SN and De Wiest, RJM:Hydrogeotogy. John Wiley.

Felter, CW: Applied hydrogeology. Merrill.

Frecze, RA and Cherry, JA:Ground water. Prentice Hall.

Gautam.Mahajan: Ground warer survey and investization,

Gulman: Hydrogeology and wet [and conservation,

Karanth, KR: Ground water assessments - development and managements.

Rasghunath,NM: Ground waler. Wiley Eastem.

Subramaniam. V: Water. Kingston Publ.

Todd, DK: Ground water hydrology. N Wiley.

Tollman: Ground waler.

SENMESTER : FOURTH

FAPERTITLE FOURTH:(OPTIONAL-1} ENYIROKMENTAL GEOLOGY,

Duration: 3 Hrs MM 50

UNIT -1 Concepi of environmental geology. Classification of environmenL.
Ecological perspectives of environment. Global warming.

UNIT -2 Impact assessmenl of degradation and contamination of surface water
and graund water quality due 1o industrializalion and urbanization.
Soil profiles, soil types and soil quality degradation due to imrigation,
use of fertilizers and pesticides.

UNIT -3 Wet lands: Classification, natural and artificial wet lands, problems of
reclamation ol wet lands. Water loggeing problems. Desedification and
degradation of land, Anti desertification measures.

UNIT -4 Causes of floods, flood hazard and management, Timpacts of mining
activities on environment, Environmental management in mining aregs.
Effects of earthquakes, seismic hazards and management,
Environmental pollution due to industries, energy resources,
urbanization. _ '

UNIT -5 Earth’s natural hazardous processes and its impact on environment:
Voleanic activity, land sfides, coastal hazards. Environmemal problems
related to dams and reservoirs,

Reference:- :

Bell, FG: Geological hazards. Route Ledge.

Hsai Yang Fang: Infroduction (o environmenta! geotechnology. CRC Press.

Patwardhan, AM: The dynamic earth svstemn.

Smith,K: Geological Hazards. Route Ledge.

Subramanium,V: Textbook of environmental science. Narosa.

Griedel, TE and Crutzen, PJ: Atmospheric change. Freeman.

Yaldiya, KS Environmental geology — Indian context. Tata-McGraw.

SEMESTER : FOURTH

PAPER TITLE FOURTH:(OFTIONAL-Z) ADVANCED REMOTE SENSINGAND GIS

Duration: 3 Hrs . MM 50

UNIT -1 Introduction and development of remote sensing techniques ; Ariel
remote sensing versus satellite remote sensing. Stereoscopic and
pseudoscopic vision, depth perception. Difierent types of viewing
instruments. Vertical exaggeration, factors affecting vertical
exaggeration, determination of vertical exaggeration.

UNIT-2 Geometnic elements of ariel photographs, relief displacemenl. Image
narzllax. Parallax m~asurement- measurement ~f dip heiglt and
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thickness of strata. Sireoscopic plotting instruments, Recognition of
various photo interpretation elements. Interpretation of Ariel
photographs for geology, geomerphology and structures.

UNIT -3 Radiation principles. Generation of clectromagnetic radiation(EMR)) .
Electromagnetic spectrum. Interaction of EMR wi9th almosplhere and
earth material. Spectral signalures. Space platforms. Remote Sensing
sensors- Mulii spectral scanners (MSS), thermal scanners, passive and
aclive microwave scanners, LISS, WIFS. Visual interpretation of

* MSS,TM,SPOT and IRS images.

UNIT -4 Digital image processing(DIP). Sources of image degradation. Image
rectification and restoration, image enhancement techiniques, multi
image manipulation- FCC generation, band rationing, pattern
recogniton and image classification. Geographic information system
{GI8). Components of GIS system, data siructure and dala model in
GIS, functional elements of GIS. Projections.

UNIT -5 Applicalion of remote sensing and GIS for mineral exploration, ground
water exploralion, land use/ land cover studies and change detection,

Engineering projects and environmental planning.

Reference:-

Curan, PJ: principles of remote sensing. ELBS (Longman

Drury,SA: Image interpretation in Geology. Allen and Unwin.

Party S Seigal And Allen, R: Remote sensing in geology.

Patel, AN and Surcndra Singh: Principles of remote sensing. Scientific Publ.

Pratt, VK : Digital Image Processing.

Tripathi and Bajpai ed. Remote sensing in geosciences.

Jenson : Environmental Remote sensing,

SEMESTER : FOURTH
PAPER TITLE FOURTH:(OPTIONAL-3)
COMPUTER APPLICATIONS IN GEOLOGY

Duration: 3 Hrs | MM 50

UNIT -1 Introduction to computers. Structure of computer. Hardware and
software components. Classification and types of computers.
Capabilities and limitations of computers. Computer organjzation.

UNIT -2 General working of computer. Input and output devices, magnetic media
devices, aptical devices. Printers, key board devices, VDU, scanners
and digitizers, plotter. Types of softwares.

UNIT -3 Computer languages. Number systern. ASCII. Machine language, high
level language . Assembler. Interpreter. Compliers. Flowcharts. Decision
tables. Algorithms. MS-DOS, Windows, MS-Offjce.

UNIT -4 Basic programining concepl. Variable constants, procedures,
conditional statements and loops. Visual basic.

UNIT -5 Computer applications for various geological studics. Preparation of
contour maps by surfer. Graphical interpretation. GIS overview.

PRACTICAL
PRACTCASLS BASED ON THEORY PAPERS
Practical-1 Mining and fuel geology 4Hrs Duration 50MM
Practical-2 Hydrogeology and oplional paper.  4Hrs Duration 50MM

000




