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B.5c. Fourth Year

SUBIECT: Geology

Semester-wise Titles of the Papers

"2 Dr. Rammanohar Lohia Avadh University, Ayodhya
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Program/Class; Bachelor in Gealogy Year: Forth Semester: Vi

subject: Geology

Course Code; Course Title:Geomorphology and Geotectonics

Courte Objectives: The abjeclive of this course is ta learn and understand the geomorphological
and geotecianic processes that shape the Larth.

Course outcomes:

After completion af this eourse, 2 student will be able ta urderstanc the:
Basit concepts and significance of Geomarphology

Erosion and evolution of landforms

Geomorphology of India

Concept of geolectonic

Concept of Plate tectonics

Credits: & CORE

Max. Marks: 25475 Min. Passing Marks:40

—l

Total No. of Lectures-Tutorials- Practical (in hours per week): L-T-P: 3-1-0 |

Unit Taples Mo, of
Lectures

Introduction, history, and scope of Geology: The topics related to Indian 15
knowledge related to Earth Science, the Biography of repowned Indian
Geclogists, and their contribution to Indian Gealogy.

Bazig concepts and significance of Geomaorphology; Cycle of erosion, Fluvial
| landforms and drainage patterns; Evolution of landforms in Asolan, marine,
glacsal and karst landscapes. An elementary idea about morphogenesis and
mirphography; Morphometric analysis; Morphochronology, Neotectonics:
Gepmarphological indicatars, active faults, drainage changes, recurrent
LEismicity.

Geomarphalogy of Indla - Paninsular, extra-peninsular, 2nd Indo-Gangetic 15
Il Plains, Application of Geamarphalogy in Mineral Prospecting, Civil Engineering,
Military pur pozes, Hydrogeology and Envirenmental studies.

Introduction to geotectonic; Continental drift, seafloor spreading and 15
” convection current hypotheses; Paleomagnetism, polar wandering, and reversal
of earth's magnetic field; Geomagnetic time scale; Principal Gectectonic

fatures: Features of the Ocean, Continent, and Continental margins

Plates and plate boundaries; Principles of Plate Tectonics; Force Balance and 15
I KMantle Plume models ot plate movements; Orogeny and Epeirogeny; Anatomy

of orogenic Belts; Geodynamic Evolution of Himalaya . 0\
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Eested Readings:

' Lo Small R, {1978} Study of Landforms: a Textbook ﬂf_gEDFnl}rphUIDﬂ' [3™ Lditian). f
' Cambridge Uniyey sity Progg, I
I 2, Halis, I.R. (1983 Applieg Eecmﬂrphalngy. I
|| 1. Sharma, H.s. {1990} indian Gr:-umurphulug",-. Cancept Publishing o, Mew Dgjhi I

4, Halmes, A {1952); Holres Principles of Fhysiral Cenlogy Edited ty P Mol o, Duff. Cha pran |
I and Hall, Londan |
| 5 Thornbury, w b, [2CxH): Principles of Ef-_m'r'.c.mrranr:nr.u':.:gl,.r |2 edition). C.p 5 Publication |
| U. Kale, V.5 ang Gupta Avijit {2010 Introduction 1o EROmorphnlagy Unluer"sunr Press ||
| 7. Bloom, AL {2011): Geo MOrphology: A systemat;c analysis of Late Cenazoic Landforms (3

| 2. Smnmerﬁeld, M.a {2011} Geomaorp holopy and Ginhal Tectonies, Wiley indig por 144, |

1. Gautam, A, (2015 -13|:-1:-m::n-rr.‘.nl'.lt:lIl:lrgwg.-I 5™ Editign), Sharda Pystaic Bhavan Allatrabag,

|| 10. Siddhardha, K. {2016): The £4 nh's Bynamic Surfuce- A hook of Geomorphology. Kitab pahal |
1. Singh, Savindra {2015): Geomorphology, Pravalika Publication Allahakad,

————-___ —— —

This tourse can be opted as an elective by the students of the following subjacts: B.5c., i
I_Enl.-irn-nmental Sclence, Che mistry, Botany, Zoology, Emphysil:s, Geography |

—_ —— —_— Flat - T ——— _|

| Continuous Internal Evaluation Methods;

| Total Marks: 25 |

| Housa Examinatinn.r’Te,st: 15 Marks
i Subject Paper presentation: 5 Marks i
! Class perfa rmance/Participation: 5 pg rks

—_— ——_________—______________I



Program/Class: Bachelor in Gealogy Year: Farth Semester: VW

Subject: Geology

Course Code: Course Title: Advanced Structural Geolopy

Course Ohjectives: The coursse objectives are to 'earn and understand structural geology
furndamentals and interpret defarmed structures.

Course outcomes:

After completing the course, the student will understand.
Interpratation strass-strain imprintad in the Earth
Primary and secondary struciures

Plate tectonice and mation of the plates

Credits: 4 : CORE

Max. Marks: 25475 | Min. Passing Marks:440

Total Mo. of Lectures-Tutorials-Practical {In hours per week): L-T-P: $-1-0

Uit Topics Mo, of
Lettures

Introduction ta structural geelogy; Basic concepts of stress and strain; Study of 12
I outcrop: ldentification of bedding: Measurement of dip, strike and thickness of
| beds; Forms of igneous bedies (concardant and discordant]

Definition, Primary and Secondary structures, Methaods and application of 12
structural geology. Fold elements and terminclogy, Classification: Geometrical,
i Marphological and Genetic, Origin and Development of folds, Superposed
Folds. Determination of top and bottom of keds. Recognition and
Representation of folds.

Classiflgation, and origin of joints, relation to other structures. Faults, 12
terminology and Classification, Structures associated with laults. Gravity, Thrust
and Strike-slip Faulis classification and description. Mechanics of fract uring.
Block, Rifted and Wrench-faulted regions, Thrusts and Mappe structures,
Tectonic mélanges, Dome and Basin structures, Metamorphic terrains,
Mylonite zone and Pseudotachyhtes.

Unconformities: their classificatian, recopnition and genlogical significance, 1z
onlap and offlap; Joint and its classification, Lineation and Follation: basie I
introduction, Meteoritic Impact structures and Impactites, Collapze
compaction, Diapers, 3alt domes.

Causes of Plate motion; Mantle Plumes and Mume mechanics; Salient structural 12
v features of the Himalayan Arc. Indo-Gangetic Plains, Peninsular bndia and Indian
Q¢ can, y
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Suggested readings:

1 Londie ®.C {19621 Plate Tectenics sna Crystal Evolution, PETBATON Frass Ine. MNew York.

F DavisGoH. Reynolds 5.0, and Klurh ¢ F.[2011): Jtructural Gen louy of Rucks and Regions (3
editian}. Jahn Wilty and Sons, Inc,

| : FossenH {2010 Structyral Leclogy. Cambridge University frpsgs,

| 2. Ghash 5.k and seng Upta 5. (1997 Lvgiution of geological structures in Micro. to
Macroscales, Springer, Berljp.

Hatcher R O, {19950 Structural Genlagy, principles, Conce Ptz 2nd Probiems, Frantiea Hal|.
| .. Marshak 5. and Mitrs G, {1988): Basic Mothpgs of Structural Geoalogy. Prentice Hall.
& ParkR. G [2004): Foundation of Structural Geology. Routledge.

8. Pollard D, 0. and Fletchar R. €. [2005): Fundame ntals of Structurs) Geology, Lambridga
| University Press, New York,
| 10. Ragan 0. M. (2009): Struetural Go ology: An Introduction ta Geometrical Technigues,
E‘ambrin‘ge LIniversity Rrass,
| 1. Ramsay 1.G. and Huber M1, {2003 ); The Technigues of Meadern Structural Geology {Valume
1) Strain Analyses. Academnic Press.
2. Ramsay ).G. and Huber M. (2003): The Techniques of Madern Structyral Geology (Volyme
‘ 2} Folds and Fracturg. Academic Press, !
13 Richard J. Lisle (2003)- Geological Structyras and Maps: A Practical Guide_ Butterworth-
| heinemann.

,‘ 4. Windley B. (1973): The Evolving continents. John Wil

ey and Sons, New York,

This coyrse can he opted as an elective by the students of the following subjects: E.S_c.,

Envimnmentai 3cience, Chemistry, Botany, Zoalogy, Geophysics, Geography |

| Contlhuous Internal Evaluation Methods; ; |
| Tatal Marks: 25
Houge Examination/Test: 15 Marks i

Subject paper presentation- 5 Marks |
| Class per‘f::nrmanv:e,"Paﬁicipatrun: 5 Marks




| Program,Class: Rachelor in Geology | Yoar: Forth Semester: Vi
: P el ==

Subject: Geology

Course Title: Igneous Fetmlopy

| Course Code:

| Course Dbjectives: The objective of the rourse is to learn and understand the fumjamenralr. el
igneous petralogy, heir classification, the generation of magma, and the formation of ditteropt
kinds of Ignecus reck groups under different tectonic settings, etc.

Lourse outcomes:

After campletion of this course, a student will he able ta-

Learn the fundamentals of thermodynamics and its application to igneous petrology
Understand the enemistry and physics of the mazma

Understand the classification schemes of the igneous rocks
Learn Primary and secondary textures

Understand the farmation, form, and occurre noe of ignenus nocks or sUits of rocks

Credits: 4 | CORE

Max. Marks: 25+75 | Min, Passing Marks:a0

Total Mo. of Lectures-Tutarials-Fractical (in hours per'weehi: L-T-F: 3-1-03

Unit Terpics Mo. af
Lectures
lgnecus Petralogy: Definition of important rock types, Phase Rule; Elemants of 12

Thermodynamics, Enthalpy, Entropy, Gibb's free energy, Phase equilibria
stuchies un different rock types at variable temperature and pressure, different
systerns of binary, temary diagram, Solid solution series; Phase squilibria
studies in 50, Diopside-Anorthite, Albite-Anorthite, Leucita-5ilica and
Diopside-Albite-Anorthite systems, Briefintroduction to racks.

Magma: definition, compesition and origin; Bowen's reaction series; Magmatic i2
differentiation and assimilation; Thermal structure of the earth and melting of
mantle. Plate tectonics and generation of different magmas in various tectonic
sattings.

I Concept of primary and secandary magma. Magma series, Dynamics, 12
1] differentiation, emplacement and crystallization of the magma. Magra mixing,
mingling and irmiscibility,

Textures of igneous rocks; IUGS classification of igneous rocks, Brief 12
petrographic descriplion of commeon igneous rocks: C.1LPW. Norm.

Studies on rocks of basalt family, granites family, kimberlites, peridatites, 12
V| komatiites, carbenatites, ophiolites, alkaline lgneaus rocks, lamprophyres and
amorthesites. Structural and tectonic control and mode of emplacernent of

i e e i et |
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different preous racks.

Suggested Readings:

1. Best, Myrgn G. (2002) Igneous and Metamerphic Peirology, Blackwell Science. C.ES.
pualishers, Detfhi.

Bose, K.K (1997): Igneaus Petrology. World Press, Kolkaza.

5. Bucher, K and Martin, F. (2007): Fetrogenesis of Metarmnorphic Rocks (7™ Rey, Ed.], Springer—
Werlag.

4. Cow, K.G, Bell, 1.D. and Pankhurst, RJ, {1993} The Interpretation of Igneous Pocks.
Champman and Hall, Landon,

5. Evans, R. C. (1964} Intreduction to Crystal Chemistry. Cambridge Urtiversity Pross,
Cambridge.

6. Faure, G. (2001}); Origin of lgnecus Rocks, Springer.
Hall, A. {1997): lgneous Petralagy. Langman,

B. LeMaitre RAN. {2002): Igneous Rocks: A Classification and Glossary of Terms, Cambridge
University Prass,

9. McBirney (19%4): Igneous Petrology. C.E.5. publishers Delhi,

10. Phillpotts, AR, [1994): Principles of lgneous and Metamorphic Fetrology. Frentice Hall of
India.

11 Wilson, M, {1993): |gneous Petrogenesis. Chapman and Hall, London,

12. Winter, 1.0, [2001): An Introduction {0 gneous and Metamarphic Petralagy. Prantice Hall,
Mew Jersey.

This course can be opted as an elective by the students of the follawing subjects: B.5c.,
Envirenmental Science, Chemistry, Botany, Zoology, Geophysics, Geo graphy

Continuous Internal Evaluation Methods:
Total Marks: 25

House Exarmination/Test: 15 Marks
Subject paper prasentation: & Marks
Class performance/Participation; 5 Marks

\\ﬁ ﬂ_f.&.f”’ ‘\\'1\,%



| Program/Class: Bachelor in Geolegy Year: Forth Semester: Wi |

Subject; Gealogy

Lourse Title: Environmental Hazards and Disaster

Course Code:
Management

Course Objectives:The objective of this course is to learn and understand abour environmental
hazards und disaster management

Course ouliomes:

After completion of this course, a studant will be able ta undarstand the:
Matural hezards and disaster management Climate variabilities and disaster risk
Anthropogenic hazards and its risk management

Application of gecinformatics to natural hazard mapping and monitering

Credits: 4 First Elective

Max. Marks: 25475 | Pin. Passing Marks:d40

Total No, of Lectures-Tutorlals-Fractical {in hours per wesk): L-T-P: 3-1-0

Limit Topics Mo. of
Lectures
Matural hazards and disaster management concepts and ove rview. Risk 15
I determination, acceptable risk, hurman response to hazards, anticipatory
response to hazards,
Climate variabilities and disaster risk, Ecology, biodiversity, human domination | 15

I | of ecosystem, ecological restaration. Desertification and waste land
reclamation. The linkage between hazardaus events and the probability.

Anthropogenic harards and their risk management. Disaster preparedness: 15
artificial control of natural processes. Role of individual in conservation and
| pratection of the environment, Government interventions and institutional
mechanism for disaster management: disaster management policies, kacal
action, and capacity building. Forecasting and warning system for hazards,

v Application of geoinformatics to natural harard mapping and monitoring for 15
enviranmental, hydrometearolegical, and geological,
Suggested Readings:

1. Bell, F.G, {19599): Geelogical Hazards, Routledge, London.
2. Bryanl, E. (L985): Matural Hazards. Cambridge University Press.
3. Canter, LW. [1977]: Environmental impact assessment. MC Graw Hill, New Yok,




=

2.
| This course ¢an be opted as an elective by the students of the following subjects: B.5¢.,
Enviranmental Science, Chemistry, Botany, Zoology, Geophysics, Geegraphy

| Continuous Internal Evaluation Methods:

Total Marks: 25

Herise Exaimimation Tect: 15 barks

Subject paper presentation: 5 Marks

Class performance/Participation: 5 Marks

“zllar, E.A [1978): Envirenmental Geology, Bell znd Howell, U S A

Aulkarni, 4.5, Kawl, 5.N. and Trivedi, RK. [2601): Hondbook of E.LA. Stientific Publishers,
Irdid,

Leelkrishnan, P, {2016): Environmental Law in Indwa (47 Edition). LexisMexis Puhlisher.
Subramaniam, V. {2001 Textbook in Environmental Science, Marosa interratinral.
Waldiya, K5 [1987): Frvirgnmental Geoalopy—Indizr Context, Tata MoSaw Hill
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| Programy/Class: Bachelor in Geology Year; Forth Semester; Vi

B = — e

Subject: Geology

Course fode: Course Title: Practical

of Geology-related measurement of the geological data, preparing and reading the geological maps,
recognizing the struclures in the field, as well as identification and characterization of minerals and
iEneous rocks.

Course Dbjectives: The lab is designed to train the studenes in basic as well as sdvanced technigues

- Course outcomes: After completion of this course, a student will able ta:
Interpret the geological maps and related strocturss
Measure the gealogical data from the field

| Ide ntify and characterize igneous rocks

Credits: 4 CORE

Max. Marks: S0+50 Min. Passing Marks:40

Totsl No. of Lectures-Tutarizls-Practical [in hours per week): L-T-P: 0-0-6

Unit | Topics Mo. of
Lectures
Problems on dip, strike; Contour maps and completion of outcrops: study and &0

Interpretation of topographical maps; Use of Clinometer compass, Calculation
of apparent dip; Simple Lithology boundary tracing; Determination of Thickness
of bed.

Identification of fault and calculation of Throw; Identification of
Unconformities; identification of fold; Some Complex geological maps: I
structural problems using sterecgraphic methods.

Megascapic and microscopic Study of important igneous rocks, (1]

Calculation af C.1LP.W. nomms and Niggli values.

Sugpested Readings:

1. Bennisan, G. M. {1852]): Anintroduction to geological structuras and maps. Springer LS.
2. Lisle, Richard 1. [2020]: Geological structures, and maps: A practical guide {4"' Edition],
Butte rworth-Heinemann.

3. McClay K. R. (1991} The mapping of geclogical structures. Geolegical Society of London
Handbook.

4. Dana, E.5 and Ford, W, E. (2002} A Textbook of Mineralogy. Wiley Eastern Limited, New
Delhi.

7. Deer, W. A, Howie, R. A, and Zussman, J. [2013): An Introduction 1o the Rock-Ferming
| Minerals (2 Edition). The Mineralogical Society, Londan.

b. Kerr, P. F.{1997]: Optical Mineralogy. MoGraw Hill Book Company.

-

\ 9 " y RO

fue

P

Q{,’Eﬁ}{



7. Klein, € ard Harlbut, C. 5., Ir. [1977): Manual of Mincralogy. 422 Revised Ed tian), Jobn
wWiley Sons, Ini, Mew York,

B. Messe, William D {2012): Introduction to rmineralogy [2™ Editior]. Oxfard Univarsity Press.

9, MNesse, William [ (2012): Intreduction to aptical mineralogy (37 Edition}, Cufard L miiverrn ity
Press.

10. Cox, K.G., Bell, 1.00. and Pankhurst, B.L {1993): The Interpretation of 1gneous Roc ks,
Charmpman ang Hall, London,

11. Labaitrs ROA. (2002): lgneous Racks: A Clazsification and Glassary of Tarms, Cambridge
Univarsity Frazs,

12, Winter, 1.0, (2001]: An Introduction to lgneous and Metamorphic Fetrology. Prentice Hall,
Mew lersey.

This course can be opted as an elactive by the students of the following subjects: B.5Sc.,
Environmental Science, Chemistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:
Tatal Marks: 50
Practical Record; 20 Marks, Class participaticn and activity: 5, Viva-wvoce: 25 marks

b \w\%
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Program{Class: Bachelor in Geology : Yaar: Forth r semester: Vi

Subject: Gealogy

Course Code: : Course Title: Field Work

Course Objactives:

The students will be able to understand rocks in their natural envircnment, stroctures, rock types,
occurrences, and their tectonic relationship to one another,

Course outcames:

After completion of the course, a student will be able to:

observe and interprat the outcrops, exposures, landscapes, structures, dip, strika, and related rock
Typas

Credits: 9 CORE

Max. Marks: 50+50 Win. Passing Marks: 40

Every student shall be required to attend the field training and submit a detailed fieldwork report,
properly labeled and arranged collected specimens, and a fisld diary with the slgnature of field tour
guide faculty mermbers to the Head of the Department. The marks awarded for the field work shall

be based on these records, collection, and performance in the field.
E,E r
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ProgramClass: Bachelor in Geology Year: Forth Semester: VI

Subject; Genlogy

Course Tltle: Introduction to Earth and Planetary

| Caurse Code:
sciences

| Course Objectives:

Will learn orighn of solar systern, atmosphere and Earth

Course outcomes:

After completion of this course, a student will be able to wndarstand;
Solar systern and evolutbon of Earth

Internal structure of EarthFundamental forces in the atmosphere
Features of acean floor: Continental shelf, slope and rise.

Physical and Chemical properties of seawatar-temperature

Credits: 4 MINOR

Max. Marks: 25475 Min. Pazsing Marks: 40

Total No. of Lactures-Tutarials-Practical {in hours per week): L-T-9: 3-1-0

Unit Topics Mo. of Lectures

Qrigin of Solar system; Characteristic of planets in detail; Kepler's 12
Laws of Planetary Motion; Bode’s Law, Evoiution of the Earth:
Earth’s internal structure.

Principles of geodesy, |sostagy, Plate tectonics, Continental drift, 12
Il Geornagnetiem, Sea-flaor spreading, Earthouakes and Volcanoes;
Rock eycle.

Composition of the atmasphere and its structure; Study of 12
atmosphere on the basis of lapse rate: Prevailing and adiabatic

lapse rates, |lsothermal constant lapse rate, dry adiabatic lapse

m rate, Hnmaogeneous lapse rate; Humidity: definition derivation of
relative and absolute humidity, Potential temperature dew point
temperature, Instability of dry and moist air; Geopotential;
Condensation nuclei; Precipitation.

Fundamental forces in the atmosphere; Coriclis force and the 12
[ Geostrophic wind, Gradient wind, Pressure Gradient wind, Basic

structure and mechanism of atmospheric general circulation; |

i Cyclones, Anticyclones and jet stream. Atmospheric Pollution and
its various sources. Atmospheric aerosols and its affects with
special emphasis on the processes occurring in the Indo-Gangetic |
Easin.

Features of ocean floor: Continental shelf, slope and rise. Physical 1 ?
Y || IR N I ! g
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and Chemical Procerties of spawmalﬁel 53 Iir\E B —I
Chivrinity, Density and their spatial variatons, TS diggrams.
Mesidence times of clerments in sea water, Ocean corrents, waves
and tides, impartant current syslems, thermeha‘ine circulation and
the oceanic canveyor belt, La Ming, El-Nino Scuthesn Oscillation
(EMSCY and Indian Ccean Dipole (10D). Major water masses of the
wirld®s oceans, Biological productivity in the oreans,

Suggested Readings:

1. Brown G.C and Mussett, & E, (1993): The Inaccessible Earth: An integrated view to its
structure and composttion. Springer Dordrecht.

2. Byers, H.R. {1974} General Metearology. MoGraw Hill.
3 Condie, K.C.{2015): Earth as an Evalving Planetary System, Elsevier.

4. Gass LG, Smith, 1. Peter, and Wilson R. C. L (1982); Understanding the Earth. Artemis Press
(Put.) Ltd. UK.

5. Halmes, A, (1952} Holmes Principles of Physical Gealagy Edited by P. McL. D. Duff. Chapman
and Hall, Loncon.

&. Halton, L. R, and Hakim, G. 1. (2013): An introduction to Dynamic Meteorology. Acade mic
Fress,

Sharma, H.5. (1980} Indian Geornorphology. Concept Publishing Co. New Delhi.
Thornbury, W.D. [1220]: Principles of Geomerphelogy. Wiley Eastern Ltd., New York,
Trujilo, Alan and Thurman, Harold ¥, [2019): Essentials of Oceanography {13™ Fdition),
Pearson.

10. Wallace, J.M. and Hobbs, P.V. (2006]: Atmospheric Science: An Introductary Survey (2™
Edition}. Academic Press,

11. Lowrie, William (2007): Fundarmentals of Geophysics (2nd Edition). Cambridge University
Press.

This course can be opted as an elective by the students of following subjects: B.5c., Environmental
Science, Chem|stry, Botany, Zoclogy, Geophysics, Geography

Continuous (nternal Evaluation Methods:
Total karks: 25

Housze Examination/Test; 15 Marks
subject paper precentation: 5 karks

Class performance/Participation: 5 Marks




Program/Class: Bachelor in Geology Year: Forth

| Course Code:

i

Subject: Geology

Course Title: Advanced Mineralogy and
Crystallography

Lourse Objectives: Ta understand the minerals and crystal system

Semester: VIl

Lourse autcames: After campletion of this course, a student will:
Learn the mineral and its types

Know the physical and cptical preaerties of mineral

Learn the farmation of mineral groups and resource

Understand the crystal formation, forms, and oceurrence s

Credits: 4 CORE

Max. Marks: 25+75 Min. Passing Marks:40

Total Ne. of Lectures-Tutarials-Practical [in hours per week): L-T-P: 3-1-0

Unit

Toplcs

Mo, of

Lectures

Minmeral: definition, physical properties of minerals- Olivine, Garnet,
Aluminosilicates, Pyroxene, Amphibole, Mica, Feldspar, Clay, Silica, and Spinel
Ertug.

Structural classification of silicates: A detailed study of impartant silicate
mineral graups- Nesosilicates {Olivine Group, Garnet Group, Aluminosilicate
Group}, Cyclosilicates {Beryl), Inosilicates (Pyroxene and Amphibele Group),
Phyllosilicates (Kaolinite Group, Serpentine Group, Pyrophyllite, Talc, Mica
Growp, Chlorite], Tectosilicates {Feldspar Group, Cordierite).

Study of Polarizing Microscope and accessory plates, Optical properties of
minerals- Uniaxsial and Biaxial crystals, Indicatrix, Double refraction,
Plecchraism, Sign of elongation, Interference figures, and optic sign. Thin
section preparation methods. Basic idea about crystal, crystal growth and
crystallization; Laws of crystallography; Crystal morphelogy: Crystallographic
axes; Elements of symmetry; Crystallographic natations; Crystal forms; Hahit
and ¢lassification; Various types of projection.

10

15

Twinning and Twin Laws: commen types of Twins and their examples in

| minerals, Palymarphism, Pse wdarmorphism, lsomorphism, Solid solution, and

exsolutian. Symmetry, Miller indices; Zoning, Concept of the unit cell and
Bravais lattices; 32 Crystal classes, Types of bonding, Pauling’s rules and Co-

ordinatian number.

15

Symmetry and forms of Cubic {Galena Typel, Tetragenal (Zircon type),




|| Hemingonal (heryl type and calcite type), ||n.'f.|.u.|.'n bic {Barytes typel. ' |

Maroclinic {Gypsum type), and Triclinic {fxomlie lype) Crystal Systams. |
| Five lectures by concerned faculty on Contermparary topics. ‘
| |
Sugposted Readings:

1. Berry, LG, Mason, B and Dietrich, RV (1985]: Minerglogy: Concests, Descriptions and
determinations. C.B.5. publishers, _

. Borchardt-Ott, Walter {2011): Crystallography an Introduction [3rd Edition). Springer-Verlag
Barlin Heidelberg.

3. Comelis, Klein and Barbara, Dutrow (2007 |: The manual of Mineral Science. Wiley
Publication

4. Dana, E.5. and Ford, W. E. {2002): A Texthook of Mineralogy. Wiley Fastern Limited, Mew
Deelhi.

5. Deer, W. A, Howie, R. A. and Zussman, 1. [2013}: An Introduction to the Rock-Forming
Minerals {3rd Edition). The Mineralogical Sociely, London.

&, Eerr, P. F.{1937]: Oprical Mineralogy. MoGraw Hill Eook Company,

7. Klein, C.and Hurlbut, C. 5., Jr. {1977} Manual of Mineralogy. {215t Revised Edition), lohn
Wiley Sons, Inc., Mew Yark.

8. Messe, William D. (2012} Introduction 1o mineralogy {2nd Edition). Oxford University Press.
Messe, Willlam D. (2012} Introduction to optical mineralogy {3rd Edition). Oxford University
Press.

10. Phillips, F.C {1971} Introduction to Crystallography, Longman Group Publication.

11, Putnis, A {1992): Introduction to Mineral S¢lences. Cambridge publication.

12. Sands, Donald E. {1975): Introduction to crystallography. Dover Publications, Inc, New York.

13 Whittaker, E.1.W. {1981): Crystallography: An Introduction for Earth Science (and Other Solid
State) Students. Pergamon Press.

14, Winchell, E. N. {1951} Elements of Optical Mincralegy. Iohn Willsy and Sons Inc,

| This course can be opted a3 an elective by the students of the following subjects: B.Sc.,
Environmental Science, Chemistry, Botany, Zoology, Geophysics, and Geography.

Continuous Internal Evaluation Methods:
Total Marks: 25

House Examination/Test: 15 Marks
Subject paper presentation: 5 Marks

Llass perfarmance/Participation; 5 Marks
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Frogramy Class: Bachelor in Geology Year: Forth Semester: Vil |
Subject: Geology

Course Title: Metamorphic Petrology and

| Course Code:

Geachronalogy

: b

Course Dbjectives:

The objective of the course is to learn and understand the fundamentals of metamerphic petrology
#nd geochronokogy.

Course outcames:
. After completion of the course, a student will he able to:
Learn the different kinds of metamorphic processes shaping the earth
Formation of the metamor phie rocks and related ore minerzls

Application of thermodyramics and its application in geothermobarametry

Learm the geothermobarometry and its applications [

Know the radiogenic isotopes and their application in Earth sciences

Credits: 4 CORE

Max. Marks: 25475 Min. Pazzing Marks:40

Total No. of Lectures-Tutorials-Practical {In hours per week): L-T-P: 3-1-0

Unit Topics MNo. of
Leetunes
Concept of metamorphic Petrology: different types of metamorphism, agents 12

and protolith; 3tructure and texturcs of Matamorphic rocks, Concepts of
metamorphic facies and Facies series, the concapt of Ditrahigh Temperature
| and Ultrahigh Pressure Metamaorphism, Nature of metamorphic reactions,

| Graphical representation of mineral assemnblages in A.C.F, AK.F. and AFM.
| diagram.

lsograds and Reaction Isograds, Schrienemakers Rule and Canstruction of 13
Petroge netic Grids; Aegional metamorghism in relation te Plate tectonics;
Paired metamorphic belts; Metasematism and metamorphic differentiation;
Anatexis, Origin and structure of migmatites.

(]} Drescription af each Facies related to the Contact, and Regional metamonphism 16

— S

| Laws of thermaodynamics; Thermobarometer and metamarphic P-T-t paths and | B
| thair tectanic significance. |

Radiometric dating methods: K-Ar, Ar-Ar dating: Rb-5r isochron method : Sm-Nd
¥ dating; U=-Th=-Pb system; Concordia and Discordia diagrams; Radiocarban,
Fission Track (F.T.} and 0.5.L. dating technigues; Dendrochronology and

i)
 T—— T
i



Lichenometry

Supgested Readings:

1. Bard {1%36): Microtextures of Izneous and Metamarphic Rocks. Reidel Dardrecht.

d. Dest, M.G. (2013): Igneous and Metamorphic Patralogy., Wiloy Blackwell,

3. Bucher K. and Martin £, {2002): Fetrupenesis of Metamarphic Rocks (7 Rew, Ed.). Springer—
Verlag,

4. Frost, B.R. and Frost, C.D. {2014): Essentials of igneous and Metamonphic Petrology,
Carnbridge University Press,

5. Fry, N, {1935): Field Deseription of Metamarphic Rocks, Now ¥ork, Geological Saciaty of
London Handbook Series.

6. Phillpotts AR, {1994}): Principles of lgneous and Metamorphic Petrology. Prentica Hall of
Inelia,

7. Philpotts, A.R. and Ague, 1), [2009): Principles of Igneous and Metamorphic Petralagy.
Cambiridge University Press.

E. Shelley [1993): [gneous and Metarmorphic Rocks under the microscope. Chapman and Hall,

Spear, F. 5. [1993): Metamorphic phase equilibria and prassure—temperature—time Paths,
Mineralogical Society of America.

10. Vernon, R.H. and Clarke, G.L. (2008} Principles of Metamorphic Petrology, Cambridge
University.

11. Winter LD {2001): An Introductien to Igneous and Metamarphic Petrobogy. Prentice Hall,
Mew lersey.

12, Wood, B.. and Fraser, 0.6, (1976): Elementary Thermodynamics for Geologists, Oxford
Wriversity Press, London.

13, Yardley B.W.D., Mackenzie W.5. and Guilford €. [1995): Atlas of Metamorphic Rocks and
their textures. Longman Scientfic and Technical, England.

14. Yoardiley B.W.D. {1989): An Introduction to Metamarphic Petrology. Longman Scientific and
Technical, New York,

This course can be opted as an elective by the students of the following subjects: B.5¢,,
Environmental Science, Chemistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:
Total Marks: 25
House Examination/Test; 15 Marks

Subject paper presentation: 5 Marks

Class performance,/Participation: 5 Marks

N
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Program/Class: Bachelor in Geology i Year: Forth Semester: Wil

Subject: Geology

Course Code: Course Titdle: Sedimentology

Caurse Objectives:

The objective of this course is to understand the fundamentals and im portance of sedimentology,

Course outcomes:

After completion of this course, a student will be able to:

Understand the processes of the formation of sedimentary rocks
Identify ditferent types of sedimentary racks and their economic uses
i e
| Credits: 4 CORE
Max. Marks: 25475 Min. Passing Marks:40
Total Mo, of Lectures-Tutorials-Practical {in hours par week): L-T-P: 3-1-0
Unit | Toplcs Mo. of
[ Lectures
+ = =l
Ledimentary rock: definition and ies scope; Classification of sedimentary nocks: 12

Conglomarates, Sandstongs, Shales, and Carbonate rocks, Provenance of Clastic
sadiments, Biogenic and YWolcanogenic sediments, Disgenesis of Siliciclastic and
Carbonate rocks.

Sedimentary textures- Grain size, Roundness, Sphericity, Shape, and Fabric; 12
Quantitative grain size analysis, Elements of hydraulics, Flow regimes and
processes of sediment transport, Different types of sedimentary structures-
their genesis and Stratigraphic significance, Penecontem poraneous
defarmation structure;: Biogenic structures; Principles and application of
Paleocurrent anabysis.

Composition and significance of different types of Sandstone, Limestone, 12
Eanded iron farmation, Mudstone, Conglomerate, Carbonate Diagenesis, and |
Dolomitization.

Sedimentary facies and environments, Facies models and depositional ' 12
sequences of glacial, fluvial, lacustrine, delta, tidal Nats and deep-sea regions;

Carbonate platforms- ypes and facies models; Reconstruction of

Paleoenviranments, .

Tectonics and sedimentation, Farmation and evalution of sedimentary basins: | 12
Gea-synclingl and plate tectonic models, Basin anahsis, Principlas of sequence
Stratipraphy- concepts and factors controlling Basa lavel changes,

Parasequance, clinoform, Systems tract, Unconformity and Sequence boundarny.

C.
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Sugpested Keadinps!

- 1.
11.
12.
13.

Glatr, M., Middieton, GV and Murray, R.C. {1980): Orig n of Sedimentary Rocks. Prentice Hall
N, Mew Jersey,

Callinzon, )0, and Thompson, 0B, {1982) Sedimentary Structures. George Allen and
Urrwin, London, .

Linzholmn, B.C., (1987} & Practical Approach to Sedimentology, Allen and Unwin, London,
W Lane, M. {1995} Sedimentalogy, Oxford University press, U.S.A.

Miall, A.D. {2000): Principles of Sedimentany Basin Analysis. Springer-Verlag,

Petti john, F. J. {1975): Sedimentary Rocks (3' Edition). Harper and Row Publisher.

Prothero D.R. and Schwab, F.[2004): Sedimentary Geology, Freeman. '
Reading, H.G. {1997} Sedimentary Environments and facies, Blackwell Scientific Publication.

Reineck, H.E. and Singh, LB. {1973} Depositional Sedimentary Environments. Springer-
verlag,

Selley, R, (2000): Applied Sedimentology. Academic Press.

Sengupta, 5.M. (2007): introduction to sedimentology. C.B.5. Publication, Mew Delhi.
Tucker, M.E. {1981): Sedimentary Petrology: An Introduction. Wiley and Sans, New York,
Tucker, M_E. {1990): Carbonate Sedimentology. Blackwell Scientific Publication.

This course can be opted as an elective by the students of the following subjects: B 5¢.,
Environmental Sclence, Chemistry, Botany, Zoology, Geophysics, Geography

Continuous [nternal Evaluation Methods:
Total Marks: 25

House ExarminationTest: 15 Marks
Subject paper presentation: 5 Marks
Class performancefParticipation: 5 Marks

L N2




Frogramy/Class: Bachelor in Geology | Year: Farth Sermaster: Wil

| Subject: Geology

! Lourse Code: | Course Title: REmote 5ensing and G.1.5,
2

Course Objectives:

The objective of this course is to understand the fundamentals of remote sensing amd 5.1.5,

Course Outcomes:

| Alter completing the oourse, student will;

Learn the state-of-the-art technology being effectively used to monitor and assess the earth's
resouries

Able to develop skills in the intarpretation of visual and digital satellite data

Linderstand the interaction of humans with the geological cavironment.

Credits: 4 CORE

Max. Marks: 25+75 Min. Passing Marks: 40

Total Mo. of Lectures-Tutarials-Fractical [in hours per week]: L-T-P; 3-1-0

Unlt Toplcs | Mo af Lectures
Remote Sensing: Electromagnetle Radistion - Characteristics and 1z
Remote Sensing HRegions and bands, Scattering, Reflection, |

I Atmosphenc Window; Spectra of common natural objects = soil,

rack, water and vegetation; Toposheet, ferial photos— types, scale,
resolution; propert les of aerial photos.

Stereoscopy, Parallax, Relief displacement, Elements of photo and 12
1] imageny partern and inferpretation, General Orbital characteristize af
remote sencing satellites, G.P%,

Data Processing and Interpretation” (Digital Image Processing — 12
11 0.1.P.), Characteristics of remote sensing data, Pixel, Digital number;

Preprocessing; Enhancements, Classification.

Types of Indian and Foreign Remote Sensing Satellites, Application in 12
v Gealogy: Remote sensing applications in Structure, Mineral
Exploration, Groundwater potentials, Environmental menitoring,

Intreduction to Geographic Information Systemn 16.4_5.};' COMpONENts 11
of G.1%; product generation in G..5.; tools for map analysis;
v integration of G.15 with remote sensing. Applications of G5, in
Landslides, Route lncatlon and pipeling alignments; Neo tectonism,
seismic hazard and damage assessment,

supgested Readings:

oS
S




D_rur'r', S8 11987): ingge Intarpretatior in Geoloey, Allznand Unwir

&, Gupka, R.P.[1991) Remote Sensing Geology. Springer, Rarlin.
i, Halis, LA (1983 applied Gepmorphology.
4. Holmes, A. [1992): Halmes Principles of Physical Geology Fdited by P ML, D. Duff. Chapman

and Hall, Landomn.

5. Lillesand, TP, and Kieter, RW. {1987): Rermate Sensing and Image interpretation. John
Wilay, Mew York,

E. Sahins, F.F. (2007): Remate Sensing: Principles and Inte rpretation. Waveland Pr. Inc., New
York.

7. Sharma, H.5. {1880} Indian Geamorpholopy. Concept Publishing Co. New Delhi,
d. Siegal, B.5. and Gillespie, AR. [1980): Remote Sensing in Geology. John Wiley
3. Thornbury, W.D, {1380): Principles of Geornor phology. Jhon Wiley and Sons, |M.C. Londaon.

This course can be opted as an elective by the students of the following subjects: B.Sc.,
Envirenmental 5cience, Chemistry, Botany, Zoology, Geophysics, Geography

| Continuous Intermnal Evaluation Meth;d.s:
Total Marks; 25

House Examingtion/Test: 15 Marks
Subject paper presentation: 5 Marks
Class performance/Participation: 5 Marks

N




l_Prngra m/Class: Bachelerin Geology ‘ Year; Forth | Semestar: Vil

Subject: Geology

Course Code: | Course Title: Research Project

Course Ghjectives;

Ihe students will be able o undertake a project and its successful defense.

Course outcoemes:
After completion of the course, a student will be able ta:
Generate a research problem or gap in the knowledge
set the goal of the pruject

Freparation of the project

Defense of the project

Credits: 5 CORE

M, Marks: 50450 Min. Passing Marks: 40

shall be based on the project report and the defense capa bility of the student,

Every student shall be required to undertake a project and submit a detailed project report with the
signature of the concerned faculty members to the Head of the Department. The marke awarded




| Program/Class: Bachelor in Geology : Year: Forth : Semester: ViN

Subject: Geology

Course Code: Caurse Tithe: Practical

Course Objectives:

The lak iz designed to train the students in basic as well as advanrced techniques of G5, and visual
interpretation of lithology, megascopic and microscopie identification as well 35 charactenzation of
| the sedimentary and metamorphic rocks.

- Course outcomes:
| Aftar completion of the course, 3 student will he able to:

Vizual interpretation of lithology and application of G.1.5.

[dentify the sedimentary rocks and their characterization

|dentify the metamerphic recks and their characterization

Calculate the structural formula calculation of minerals from EPMA data

Plot mingral EPMA data in chemegraphic disgrams and its interpretation
- Deduce the metamorphic reactions and its interpretation

Estimate pressure and temperature conditions of formatien of metamar phic rocks

Cradits: 4 CORE

Wi, Marks: 25+75 Min. Passing Marks:40

Total No. of Lectures-Tutorials-Practical {in hours per weeh): L-T-P; 0-0-5

Unit Topics Mo of
Lectures
Study of phrysical properties of rock-forming minerals in hand specimens, with 45
! particular reference 1o their origin and distribution.

Stereographic projections and calculation of axial elements of zircon,

apaphyllite, beryl, calcite, barytes, orthoclase, and hornblende. I

Study of sedimentary rocks in hand specimen and under microscope. Grain-s.izn;_- 30

analysis, Identiflcation of clay minerals, Reundness and shape analyses of clastic
Erains, Heavy mineral analysis, $tudy of sedimentany structures and

Paleccurrent amalysis, Megascopic and microscopic Study of sedimentany rocks,
Staining techniques for identification of carbonate minerals, Study of profile

sections of some selected sedimentary envirgnment,

' Study of Metamorphic Rocks in thin sections belonging to different facies with a5
emphasis on texturefstructure, mineral compasition, parent rock, metamorphic
W facies / subfacies / zone to which the rock can be assigned and graphical
representation of the assamblage in ACF, AKF. and AF .M. diagrams. Study of
metarngrphic rocks of different metamarphic Bcies in Hand Specimens,

LY
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hinerzl farmula calculations fron CPRAA data. Estimation of Pressure and
Temperature from important models of Geathermobarc metry. |

Suggested Readings:

1. Blat1, H, and Tracy, R.J. (1996]: Petrology (Igneous, Secimeant ary, Metamarphic). W_H.
Freerrman and €o., Nesw York.

&, Blatt, B, Middleton, GV and Murray, R.C. [1980]: Origin 01 Sedimentary RBacks. Prentice-
Hall Inc.

3. Bucher, K. and Martin, F. {2002): Petrogenasis of Metamorphic Rocks. Springer - Yerlag, Tth
Revised Edition

4, Frost, B.R. and Frost, C.0. {2014): Essentials of lgneous and Metamarphic Petrology,

Cambridge University Press

Kerr. P.F. [1959): Optical Mineralogy. MeGraw Hill Book Company Inc., New York.

Lindholm, R.C. (1987} A Practical Approach to Sedimentolegy. Allen and Unwin, London.

Pettijohn, FA. (1975): Sedimentary Rocks {EI-rll Editian). Harper and Row Publshers.

Fhilpaotts, A.R. [1%94): Principles of Igneous and Metamorphic Petrology. Prentice Hall.

Powell, B (1978} Equilibrium themmadynamics in Petralogy: An Introductian. Harper and
Rows Publishers, London.

| 10. Reading, H.G. {1997]: Sedimentary Environments and facies. Blackwell Scientific Publication,

11. Reineck, H.E. and Singh, |.8. [1972): Depositional Sedimentary Environments. Springer-
Verlag. )

12. Selley, R. C. (2000): Applied Sedimentology, Acadernic Press,

13. Spry. A, {1976); Metamarphic Textures. Pergamon Press.

14, Tucker, M.E. (1381); Sedimentary Fetrology: An Introduction. Wiley and Sons, New Yark
15. Tucker, M.E. [1990): Carbonate Sedimentatopy. Blackwall Sciantific Publication,

16. Verncn, R.H. and Clarke, G.L (2008): Principles of Metamorphic Petralogy. Cambridge
University Press.

D g @ on

17. Winter, 1.D. [2001): An introduction to lgneous and Metamerphic Petrology. Prentice Hall,

18. Wood, B, and Fraser, .G, {1976): Elementary Thermodynamics for Geologists. Ouford
Uiniversity Press, Londaon,

19 Yardley, B.W.D., Mackenzie, W.S. and Guilford, C. (1395): Atlas of Metamarphic Raocks and
their textures, Langman Scientific and Technical, England,

20. Yardlley, BW.D. (1989): An intraduction to Metamorphic Petrology. Longman Scientific and
Technical, Newi Yark.

This course can be opted as an elective by the students of following subjects: B.5¢., Environmental
Science, Chemistry, Botany, Zoology, Geophyskes, Geagraphy

Continuous Internal Evaluation Methods:

Practical Record: 30 htarks, Claze participation and activity; 5, Viva.voce: 25 marks

4
k i __.-'3.-“'
WA

1]

™




Ordinance, Regulations and Syllabus
for
M.Sc. Geology
(Semester System)
Self-Financing Mode
According to
New Education Policy (NEP)

(Effective from session 2024-2025)

Department of Geology
Institute of Earthand Environmental Sciences
Dr. Rammanohar Lohia Avadh University
Ayodhya-224001 (U.P.)

India



B Y DR. RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA
Structure of the Syllabus for the

;‘-rr ‘I:‘“'l-l A-.IF
N Program: M.Sc., Subject: GEOLOGY
(Effective from session 2024-2025)
The structure of the ﬂllah'us Developed by -
B Name Designation - Department Urniversity
| Dr. Rammanchar Lohia
Frof. Rajeey Gaur Dean Faculty of Lcience
Avadh University
Departmf-rnt of
Dr. Vined Kumar Head/ Dr. Rammanohar Lohia
Environmental
Chaudhary Convenar Avadh University
Science
Department of Banaras Hindu
Prof. Arun Deo Singh | External Expert
Geology University
Uepaﬂme nt of Banaras Hindu
Fraf. Divya Prakash | External Expert
Geology Lniversity
Dr. Praveen Chandra F Department of Cr. Rarmmanochar Lohia
Internal Expert
Singh Geology Avadh University
i Department of Dr. Rammanohar Lohia
Dr. 5aurabh Singh Internal Expert
Geology Avadh University
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DR. RAM MANOHAR LOHIA AVADH UNIVERSITY, AYODHYA

j:? h "F Structure of the Syllabus for the
= “f 3 Program: M.Sc., Subject: GEOLOGY
(Effective from session 2024-2025)
- - _
Course Code Course Title | Credits : T/P - Eﬁleatim
CIE ETE |
A B _ C 0 E F G
SEMESTLR | (YEAR 1) -
BOS0TOLT CORE Geomorphology and Geotectonics 5 Tr 25 75
RSO F02T CORE Advanced Structural Goolopy 5 T 25. T
BOSLTOIT CORE lgneous Petrology £ pl: % 75
| BOSGY0AT | pRSTELECTIVE | Introduction o Earth and Flametary Sciences 2 & 25 -]‘5
EIDE{P:IE [Subject Elective) | Environmental Hazards and Disaster
: [Selectany onel | pranagemant 5 T 25 25
B090706# SECOND ELECTIVE | Practical 5 P 501 T4
il t;“;f,_?ﬂﬁ;ﬁ Fleld Visit 5 P | 50 | s0
RESGHEE CORE Research Praject 3 P | so | so
SEMESTER I {YEAR 1)
BODOEOAT CORE Mineralogy and Crystallography & T- 25 75
BOSDBOZT CORE f‘u;hata morphic Patrology and Gecchronology % T 25 15 :
. BOSCEOIT CORE sedimentobogy 5 T 25 75
HmT THIRD ELECTIVE | Life Through Ages 5 T 75 75
BOSOS0ST [ZT-T::E:::;:] Herobe Saiking and Gk 5 T | 35 | 8
[ EGEDB-IJEF: FOLURTH ELEl:ﬁ‘u'E I Practical 5 P 50 50
BO90807F *f;;l’:;:i:‘f::;] Industrial Training ; P | so | so
i SEMESTER I {YEAR [F)
BOS0904T CORE Stratigraphy 2 T 25 75
BOSDONZT ! CORE Economic and M ining Sealogy 5 T 25 Ta
BOSOE02T ! CORE Gaachemistry _ 5 T 25 75
BORA0AT I FIFTH ELECTIVE Iﬁstmmentath:rn lechnigques in Geosciences 5 T 15 75
Rl s BEILE
| BOSOY0ER - BIKTH ELECTIVE | Practical and F_ielu.‘r work 5 P L a0
v f'rr\’f |
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(Sl any oy

Frujoct Presentazinn

e | (oS
SEMESTER WY CAR 1)
BOD1001T | CORE Petraleum and Coal Geolagy 5 a5
/0910027 . ClIKRE Englnearing Geolagy and Geahydrology 5 5
L2 ! i : i =
BOS1003T | SEVINTIH Environmental Geology I 5 as
R . ELECTIVE = —
| BOS1004T : _
. {Subjert Elective) | Ewplaration Geaphysics 5 5
[Select any onel
| BOGLO05R RESEARLH
f FRCIECT/ Research Project, Dissertation 10 &0

DISSEATATICN
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Ordinance relating to the newly adopted semester system in M.SE courses In Geology

Ordinance:

1.
£

A candidate who has passed B.5c /6. Tech. from a recognized wniveisiby i cligibile far admission.
Admission will be made on the merit of the entrance test/meri: of the qualifying exam.

The course of b Sc. Geology degree shal consist of two academic sessions and each session shall consist af
twts sar Psters.

& candidate was successful at all four M50, Geology course shall be admitted to semester examination
after completing a regular course of study Tor at least 14 weeks each semester.,

A candidate was successful at all four M.5c. Geology semester examination, as specified in the regulation,
will be awarded an M.5C. degree in Geology.

Regulation:

L

The examination for the semester system in the W.Sc. course in Geology shall be by means of theory
papers ardd practical as specified in the examinatlon scheme, which consists of:

ta} Threecore theory papers, two elective papers each of the first, second, and third semesters,
tb] in the fourth semester, there is two core theory papers, on2 elective paper and a dissertation work.
ic) The student will get @ maximum of 5 months to complete their Dissertation work in the fourth

SEMESTer.
The name of the candidates successful in the semester system in the M.3C, course in Geology examinations
shall be arranged in the fallowing classes:

{a} First-class to those who tecure 60% or mora marks in aggregate.
{b] The second class to those wha secure 45% or mare in ageregate.

The paszs marks in each semester shall be:

{3l 40% maris in each theory paper examinakions,
{b] 40% marks in practical examinations.

Couse Intake and Fee Structure:

{a) Intake in this course will be 40 students.
(b} The fee for the course will be Rs. 30,000¢- (Rs. Thirty Thousand Onby} for one year.

o ‘w&%



Qrdinance relating to the newly adapted semester system in M, 5¢. courses in Geology

Acancudate taking the main exaeatian of the newly sdupted semester system in M.Sc. course in Geology
Pt ™ and W semestar woll be aliginle to appear m 1he second examination 10 e clubbed within the
respectier main examination of the nest consecutive year.

An examinee shall be allowed in the second examinalion only under the following circumstances:

(a} W the vxaminee has scored net less than 40% marks in eack theory paper and nat less than 0% marks in
total of Ltheory but has failed in practical and has unable 1o appear in the practical examination, the
graminee may appear in the secand examination in practical, ne improvement is allawed in practical
BrArTIingtian.

[} If in an academic session, an cxaminee hag seored nat less than 40% marks in tatal of all theary and in
practical in each semester and has scored not less than 40% marks in aggregate in each semester but has
tailed fo scare 30% or more in only one or two theary papers, the examinee may appear in the second
examination in any two of these theory papers only one academic session.

{c) O an examines has secured the pass marks are more in any main semester examination but desire 1o
improve his marks, the examines may appear in the second examination in only one theory paper of each
ef their choice.

(d} Provided further that a candidate shall not be allowed to appear in more than two theory papers in
secand examinations in an academic session.

A candidate for any of the second examinations listed above shall apply not less than 15 days befgre the
latest for the commencement of the respective examination to be held In the next yearf hatch.

The candidate has to surrender their original marks sheet relating to the correeponding semester
examination to the controller of the examination. They shall be eligible to take a sccond examination anby
when the original mark sheet has been surrenderad.

A candidate opting for the second examination shall be entitled to appear in the respective main
examination ¢f the next consecutive year anly.

The students who have failed or not eligible to appear in the second examination of the semester may
appear as Ex-student in the main examination in the next wession.

The number of attempts in the examination will be subject to university ordinances and regulations.
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Frogramy Class: Mastar in Gealopy | Year; Firat Sermester: |

Subject: Geology

Course Code: BO90TO01T Course Title: Geomorphology and Geatectonics

Course Objectives:

The cbjectve of this course s ta learn and understand about the geomorphological and gectectonic processes
that shaping rhe Earth,

Course autcomes:

After compietion of this course, a student will be able to understand the:
Basic concepts and significance ot Geomorphology

Erasion and evolution of landforms

Geomarphnlogy of India

Cancept of gerotectonic

Concept of Plate tectonics

R o AR

Credits: 5 Core Compulsery

Max. Marks: 25+75 Min. Passing Marks:aQ

Total No. of Lectures-Tutarlals-Practical {in hours per week): L-T-F: 3-1-0

Unit Topics Mo. of Lectures

Basic concepts and significance of Geomorphology: Cycle of erosion, Fliwvial 15
landfarms and drainage patterns; Evolutlon of landforms in Aeolian, marine,
glacial and karst landscapes. An elementary ideq about morphopenesis and
morphegraphy; Merphometric analysis; Morphechronelogy, Meetectonics:
Geomorphological indicators, active fauhs, drainage changes, recurrent
| Emismmicity.

| Geamorphalogy of India - Peninsular, extra-peninsular and |ndo-Gangetic 15
] Plains, Application  of Geomorphology 0 BMineral  Prospecting,  Ciwil
Engineering, Military purposes, Hydrogeology and Envirenmental studies.

Intreduction to gectectonics; Continental drft, seafloor spreading and 15
convection current mypothesas; Paleomagneticm, polar wandering and

i reversal of earth’s magnetic field; Geomagnetic time scale; Principal
Geotectonic features: Features of the Ocean, Cantinent and Contingental
margins

Plates and plate boundaries; Principles of Plate Tectonies: Furee 15
- Halance and Mantle Plume models of plale movements; Orogeny and
| Epewropeny; Analomy of orogenic Belis; Geodvinamic Evolulion of
I Himalaya

Suggested Readings:

1. 5mall, R.1. {1978): Study of Landforms: A Textbook of geormorphology (27" Edition]. Cambridge University
Press.

2. Halis, LA, [1583}: Applied Gecmorphology.

3. Sharma, H.5. [1820): Indian Geomorphology. Concept Publishing Co. Mew Delhi.
Holrmes, A {1992): Holmes Principles of Physical Gealogy Edited by P. McL. E;!(Cha prian and Hall,
Langdon, qﬁ

L5 ".‘_ -
P
"-L‘I ) n-""]"x



Tharnbusy, W0, (2004 Principles of Geomer phology (27 ed ition ). C.B 5. Publication,

Lale, V.5, and Gupita, Ayl (2010); Introduction to geomorghnlogy, University Press.

Aloom, AL {2011} Ceomarphology: A systematic analysis of Late Cenceecic Landforms (3 Edition),
Hawat Publications,

d. Summerfield, M.A 200 Geamarphalogy 2nd Global Teclenics. Wiley Indha Pt L,

4. Gautam, A [2015): Geomorphology [5"' Edition). Sharda Pustak Bhavan Allahahad.

100 Sudd hardha, K. (2016]: The Earth’s Cynamic Surface- & hook of Geomorphalagy. Ritab Ma hal.

11. Singh, Savindra (701061 Geomorphology. Pravaliks Publication Allahabad.

LA B P

|

This course can be opted as an elective by the students of following subjects: M.5c., Environmental Scie nce,
Chemistry, Botany, Zoology, Geophyslcs, Geography

Continuous Intemal Evaluation Methods:
Total dMarks: 25
House Examination/Test; 15 faarks

| Subjert paper presentation: 5 Marks
Class performance/Participatian: & Marks

wf’ \‘%



LR nﬂﬁrarm’crass Blaster in Geoelogy I Year: First Semester: |

Subject: Geology

Course Code: BOSOTOZT Course Title: Advanced Structural Geology

Course Objectives;

. The chjectives af the caurse ame Lo learn and understand the fundamenlals s ructural geology, [nterpretation of
de fprmed structures.

Course outcomes:

after completing the course, student will understand:
Interpretation stress-strain imprinted in the Earth
Frimary and secondary structures

Plate tectanics and mation of the plates

Credits: 5 Core Compulsony

Max. Marks: 25+75 Min. Passing Marks:a0

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 3-1-0

Unit | Topics No. of Lectures
Introduction to structural gegkogy; Basic concepts of stress and strain; Study 12
| of outcrop; Identification of bedding; Measurement of dip, strike and

thickness of beds; Forms of igneous bodies {concerdant and discordant)

[ Definition, Primary and Secondary structures, Methods and application of 12
' structural  geology, Faold  elements and terminelogy, Classification:
Il Geomatrical, Morphological and Genetic, Origin and Davelopment of falds,
Superposed Fobds. Determination of top and botten of beds. Recognition
and Representation of falds.

Classification, and origin of joints, relation to other structures. Faults, 12
terminclogy and Classification, Structures associated with faults, Gravity,
Thrust and Strike-slip faults classification and descriprlion. mMechanics of
fracturing. Biock, Rifted and Wrench-faulted regions, Thrusts and Mappe |
structures, Tectonic mélknges, Dome and Basin structures, Metamorphic
terrains, Mylonite zone and Pseudotachylytes. '

Unconformities: their classification, recagnition and geological significance, 12
orlap and offlap; loint and its classification, Lingation and Foliation: basic
introduction, Meteoritic Impact structures and Impactites, Collapse
compaction, Diagpers, Salk domes.

v

Causes of Plate motion; Mantle Plumes and Plume mechapics; Salient 12
v structural features of the Himalayan Are. Indo-Gangetic Plains, Peninsular
i India and Indian Ocean.

suggested readings:

1. Condie K.C. {1982]: Plate Tectonics and Crystal Evolution. Pergamen Press Inc., New York.
Davis G.H., Reynalds 5.J. and Kluth C.F. [2011): Structural Geology of Rocks and Regians el edition]. John

Wiley and 5ons, Inc. &
f"\\ % -
3. Fossen H.{2010); Structural Geology. Cambridge University Press, Q,«'/
_ % Ghosh 5.K and Sengupta 5. (1997}: Evolution of geological structures in ]";4. Macroscales. Springer,
g




2erlin.
Ghaosh 3K 11993 Structural Geolepy, Fundsrmentals and Maodern Oewelo pments. Pergarmcr Press,
Hatcher B0 (1935 Structural Geology, pronciples, Concepts and Prablams, Prentice Hall.
Marshak 5. and Mtra G. (1988): Basic Methods of Structural Geology . Prentice Hall,
Fark A. G. (2004} Foundatian of Structural Geology. Routledge.

A R

Follard D. 0. anct Fletcher R. C. (2005): i uncamentals of Structural Gealogy. Cambridge University Prass,
Mew York.

10, Ragan O 0. {2009): Structural Gealogy: An Introduction ta Geametrical Techniques. Cambridge
Liniwversity Press.

11. Ramsay |.G. and Huber M.L [2003): The Techniques of Modern Structural Geology (Valume 1] Strain
Analysas. Acacdemic Fress,

12. Ramsay |.G. and Huber M.1. (2003}: The Techniques of Modern Structural Geology [Walurme 23 Folds and
Fractura. Academic Press,

13. Richard J. Lisle (2003); Geological Structures and Maps: A Practical Guide, Butterworth-heinemann.
14 Windiey B. {1973} The Evolving continents. John Wiley and Sons, New Yark.

This €ourse can be opted as an elective by the students of following subjects: M.5c., Environmental Scienca,
Chemistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:
Total Marks: 25

House Examination/Test: 15 Marks
subject paper presentation: 5 Marks

Class performance/Participation: 5 Marks

N~
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Frogram/Class: Master in Gealogy Year: First ' Semester: |

Subject; Geology

T

Course Code:; BOSOFOIT Course Tithe! lgneaus Petrology

]
| —

Course Ohjectives:

The objective of the course is learning and understanding the fundamentals of igneous petralegy, their

classification, gereralion of magma, and the formation of different ind of Ignecus rock groups under different
| fectonic settings efc.

Course gutcomes:

After completion of this course, a student will be able to:

Learn the fundamentals of tharmodynamics and its applieation te igneaus petrology
Understand the chemistry and physics af the magma

Understand the classification schemes of the igneous rocks

Learn Primary and secondary textures

Understand formalion, form and occurrence of ignedus recks or suits of rocks

Credits: 5 Core Compulsony
Max. Marks: 25+75 Min. Passing Marks:40
Tatal Na. of Lectures-Tutorials-Practical {in hours per week): L-T-P: 3-1-0
Unit Topics | No.of Lactures

lgnecus Petrology: Definition of impeortant rock types, Phase Rule; Elements 12
of Thermodynamics, Enthalpy, Entropy, Gibb's free energy, Phase equilibria
studies on different rock types at variable temperature and pressure,
different systerns of binary, ternary diagram, Solid solution series: Phase
equilibria studies in 5i0; Diepside-Anorthite, Albite=-Anorthite, Leucite-Silica
and Diopside-aAlbite-Anorthite systems, Brietf introduction to rocks,

Magma: definition, composition and origin; Bowen's reaction series; 12
Magmatic differentiation and assimilation; Thermal structure of the earth and
melting of mantle, Plate tectonics and generation of different magmas in
various tectonic settings,

Concept of primary and secondary magma. Magma series, Dynamics, 12
n differentiation, emplacement and crystallization of the magma. Magma
mixing, mingling and immiscibility.

Textures of igneous rocks; UGS classification of igneows rocks, Brief 12
petingraphic description of common igneous rocks; CLPW. Norm.

Studies an rocks of basalt family, granites family, kimberlites, peridotites, 1z
komaliites, carbonatites, ophiolites, alkaline igneous racks, lamprophyres and
dnorthosites. structural and tectenic contral and made of emplacement of
different igneous rocks.

Suggested Readings:

Best, Myron G, (2002): lgneous and Metamorphic Petrology, Blackwell Science, CB.5. publishars, Delhi,

Bose, M.K, [1937): [gneous Petralogy. World Press, Kolkata.

Bucher, K. and Martin, F. (2002} Petrogenesis of Metamarphic Rocks {7 Rew. £d.), Springer—Verlag.

Cox, K.G., Bell, 1.0. and Pankhurst, R.. {1993): The Interpretation of lgneous Racks, fhampman and Hall, |
£

= [ N
" 1 " B

(- -
3

| II_l' ‘\H\lf

-
1




Lezintloan
Evares, K. [1964]; Introduction te Crystal Chemistry, Cambridge University Press, Cambridge.

Faure, . (2001): Qvigin af lgneows Racks, Springer

Hall, A, {1937 - Ignecus Patrology. Langman,

Letaitre B, (2002 lgneous Recks: A Classification and Glossary of Terms, Ca mitridge University Prass. |
Wc i ey [1998): Igneous Petralogy, ©.6.5, publishers Delhi. !
10. Phillpotts, AR, (1994 Principles af igneous and Metamarphic Petrology. Prentics Hall of India

N

11. Wilsan, M. {1993]: lgneous Pelrogenesis. Chapman and Hall, London.
12. Whnter, 1.0 (2001]: An Introduction to lgneous and Metamorphic Petrology, Prentice Hall, New Jersey. |

This course can be apted as an elective by the students of fallowing subjects: M.5c, Environmental Science,
Chemistry, Botany, 2oology, Geophysics, Geography

= e ]
ontinuous Internal Evaluation Methods: |

Total Marks: 25

House Examinaticn/Test: 15 harks
subject paper presentation: & Marks
Class performance/Participation: 5 Marks

o -
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Frograr/Class: Master in Geology Year: First Semester: |

jubject: Geology

Course Code:BOSOF0AT

Caurse Objectives:

Will learn origin of solar system, atmaosphere and Farth

Course Title; Introduction to Earth and Planetary Sciences

Caurse outonmes:

After completion of this course, a studant will be able to understand:

Solar system and evolution of Earth

Internal structure of EarthFundamental forces in the atmosphere

Features of ocean floor: Continental shelf, slape and rise.

Physical and Cherical properties of seawater-tempe rature

Cradits: 5 First Elettive

Max. Marks: 25+75 Min. Passing Marks: 40

Total Ne. of Lectures-Tutarials-Practical {In hours per week): L-T-P: 3-1-0

U nit

. I
Topics

Mo, of Lectures

Origin of Solar system; Characteristic of planets in detail; Kepler's Laws of
Planetary Motion; Bode's Law, Evolution of the Earth; Earth's internal
structure.

12

Principles of geodesgy, Isostasy, Plate tectomics, Continental drift,
Geomagnetism, Sea-floor spreading, Earthguakes and Volcanoes; Rock

cycle.

12

Camposition of the atmosphere and its structure; Study of atmosphere on
the basis of lapse rate: Prevailing and adiabatic lapse rates, lsothermal
constant |apse rate, dry adiabatic lapse rate, Homogeneous lapse rate:
Humidity: definition derivation of relative and absolute humidity; Potential
temperature dew point temperature, Instability of dry and moist air;
Geopotential; Condensation nuclel; Precipitation.

12

Fundamental forces in the atmasphere; Carlalis farce and the Geostrophic
wind, Gradient wind, Pressure OGradient wingd, Basic structure and
mechanism of atmospheric general circulation; Cyclones, &nticyclones and
jet stream. Atmospheric Pellution and its warious sources. Atmospheric
aerosols and its aHects with special emphasis on the processes occurring in
the Indo-Gangetic basin.

12

Features of ocean floor: Continental shelf, slope and rise. Physical and
Chemical Properties of seawater-Temperature, Salinity, Chlornity, Density
and their spatial variations, T-5 diagrams. Residence times of elements in
sed waler. Ocean currents, waves and tides, Important current systems,
thermohaline circulation and the oceanic comveyor belt. La Nira, El-Mino
Southern Oscillation [EN5O] and Indian Ocean Dipole (10D). Major water
triasses of the world's oceans. Biological productivity in the oceans.

11

Suggested Readings:

Brown, G. C. and Mussett, A.E. (1993): The Inaccessible Earth: An integrated view to.ts structure and
compasition, Springer Dordrecht,




2. Bwers, H.IE, [1574): Cereral Meteo rology. Mcraw Hili,
3. Condie, K.C, (201%) Carth as an Evelving Planetary System. Lsovier,

Giass |G, Smith, | Peter, and Wilson B C. 1 {1982 Understanding the Farit. Arternis 2 raess {Pyt ) Lo,
LLE.

5. Halmes, A {1992): Halrmes Principles of Physical Geology Edited by P bcl. (. Duff. Chapman and Hall,
London,

b Halan, I R. and Hakim, G. | {2013); Anintroduction to Dynamic Metearology. Academic Press.
Sharma, H.5. {1990} Indian Geomorpholugy. Carcept Publishing Co. Newe Defhi,
B Thornbury, W.D. (1980): Principles of Geamarphelagy. Wiley Eastern Ltd., New Yark,

Trujila, Alan and Thurman, Harold V. {2013): Fssentials of Oceancgraphy (13" Edition). Pearson.

10, Wallace, 1.M. and Hebhbs, PV, (2006} Atmospheric Science: An Intraductory Survey (2™ Edition].
Academic Press,

11, Lewrie, William (2007): Fundamentals of Geophysics (2nd Edition). Cambridge University Precs.

This course can be opted as an elective by the students of following subjects: M.5c., Environmental Science,
Chermistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:
Total rdarks: 25

House Examination/Test: 15 Marks
Subject paper presentation: 5 Marks

! Class performance/Participation: 5 harks




Course Ohjectives:The objactive of this course is Lo learn and understand about environmental Fazards .am:l

| Course Code:BOOTOST |

| Program/Class: Master in Geolagy Year: First , Semester: |

Lubject: Gealagy

| Course Title:Environmenta! Hazards and
| DisasterManagement

disaster manage ment

Course auteames:

After completion of this course, a student will be able Lo understand the:
Natural hazards and disaster management Climate variabilities and disasker risk

Anthropogenic hazards and its risk management

Application of gesinformatics to natural ha zard mapping and monitoring

Credits: 5 First Elective

Max, Marks: 25+75 Min. Passing Marks:40

Total No. of Lectures-Tuterials-Practical {in hours per week); L-T-P: 2-1-0

nit

Toples

M. of
Lectures

Matural hazards and disaster management concepts and overview. Risk
determination, aceeptahle risk, and human response to hazards, anticipatony response to
hazards.

15

]

Climate variabilities and disaster risk, Ecology and biodiversity, human domination of

ecosystem, ecological restoration. Desertification and waste land reclamation. Linkage

15

between hazardous events and the probability.

i

Anthropogenic hazards and its risk managament. Disaster preparedness: artificial control
of natural processes. Role of individual in consenvation and protection of environment,
Government interventions and institutional mechanism for disaster management:
disaster management policies, local action and capacity building. Ferecasting and Wanming
syetem for hazards,

1Y

Application of geoinformatics to natural hazard mapping and monitaring for

enviranmenial, by mmeteumlnglcal and geol ogical,

Sugg'e;ted Readings:

e

This course can be apted as an elective by the students of following subjects: M.S¢., Environmental Science,
Chemistry, Botany, Zoology, Geophysics, Geography

Bell, F.G. {1999): Geological Hazards. Routledge, London.,

Bryant, E. (1585]: Natural Hazards. Cambridge University Press.

Canter, LW. {1877} Ervircnmental impact aszessment, MC Graw Hill, New York,
Keller, EA. (1978): Environmental Geology. Ball and Howell, U.5.A.

Kulkarni, V.5. Kaul, 5.M. and Trivedi, R.K. [2001}; Handbook of E.LA. Scientific Publishers, mdia,

Leelkrishnan, P. {2016): Envirenmental Law in India (4" Edition). LexisMexis Fublisher.
Subrarmaniam, . (2001} Textbook in Environmental Science. Marosa international,
Valdiya, K.5 [1987]: Erwironmental Geology—Indian Context. Tata McGraw Hill,

15

15

"




Continuous Internal Evaleation Rethads:

Tokal Marks: 25
| House Examination,/Test 1% Marks
l Subject paper presentation: S Marks

| Class performance, Particination: 5 Marks




Program/fClass: Master in Geolagy | Year: First Semester: |

Subject: Geology

Course Code: BOAOTOGP | Course Tithe: Practical N

Course Dhjectives:

! The lak is desipred o train the studenis in basic as wall as advanced techniques of Geology ralzted measurement
of the geclopical dita, preparing and reasding the geological maps, recognizing the structures in the field as well
a3 identification and characterization of minesals snd igneous rocks.

Course putcomes:

Abter completian of this course, a student will able Lo:
Interpret the gealogical maps and related structures
Measure the gealogical data from fisld

Identify and charactarize the minerals and ignecus rocks

Credits: 5 Second Elective

M. Marks: 50450 Min. Passing Marke:40

Total No. of Lectures-Tutarials-Practical |in hours per week): L-T-P: 0-0-6

Unit Topics Mo, of Lectures

Problems an dip, strike; Contour maps and complation of cutcrops; study and 1]
Interpretation of topographical maps; Use of Clinometer compass, Calculation
of apparent dip; Simple Lithology bound ary tracing; Determinatian of

[ Thickness of bed.

Identification of fault and caloulation of Throw: Identification of
Unconformities; Identiflcation of fold; Some Complax gealngical maps;
Structural problems using stereagraphic methods.

Studly of physical prope rties of rock forming minerals in hand specimens, with &0
special reference to their origin and distribution.

Stereographic projections and calculation of axial elements of zircon,
I apophyilite, beryl, calcite, barytes, orthoclase and hornblende.

study of the optical properties of reck forming minerals in thin section.
Megaseopic and microscopic Study of important igneous rocks.
Caleulation of C.1.P.W. narms and Nigeli values.

Suggested Readings:

L. Bennison, G. M. {1982): An introduction to geological structures and maps. Springer U3,

<. Lisle, Richard | [2020): Gealogical structuras, and maps: 4 practical guide (47" Edition). Butte rwarth-
Heinemann.

McClay K. R, {1991): The mapping of geological structures. Geological Society of London Handhaok.
4. Dana, E. % and Ford, W, E. [2003): A Textbook of Mineralogy. Wiley Eastern Limited, New Delhi,

Deer, W. A, Howie, B. A and Zussman, L (2013} An Introduction to the Rochk-Forming Minerals {3rd
Edition). The Mineralogical Society, Landan.

Kerr. P. F. [19%7): Dptical Mineralogy. McGraw Hill Book Company.

7. Elein, € and Hurlout, €. 5., Iv. {1977): Manual of Mineralogy. (21" Revisad Edition|, John Wilsy Sans,
Inc., New York.




|'||,|r

8. Messs, William D. [2011' i rodiction e mineralagy [2'° Ldition). Oxford University Press,

8. Mezize William 0 (2012 Ietreduction to uptical mireral UFr’{im Edition). Cxlua-yd L niversity Press.

10, Cow K6, Bell, 1D, and Punkhurst, R {1993): The Interpretation of fenenus Rocks. Champman and Hall,
Langdon,

11. Lefdaitre RW. (2002): Iz neors Rocks: A Classification and Slossary of Termz, Cambri dae Unive rsity
Frsn,

1e. Wenter, LI (2001 ): An introd uction to Ignegus and Metamaorphic Petralogy. Prentice Hall, New Jerw'ﬁr

This caurse can be opted as an elective by the students of following subjects: M.5c., Environmental Science,
Chemistry, Elulan-.r, Zoology, Geophysics, Geography

Continuous Inte rnal Evaluation Methods:
Total Marks: 5
Practical Recosd: 20 Marks, Class participation and activity: 5Viva-voce: 25 marks

Mv B Mﬁ



semester: | _—I

Course Title: Field Wark

Hrogram/Clase: Masterin Gealogy | Year: First

Subject: Geology

Lourse Code:BO00FDTP

The students will be able to wnderstand rocks in their natural environment, structures, rock Ty fes, OCCurrences,
and ther lectonic relationship to one another.

Course Objectives: ‘

Course putcomes:
After campletion of the caurse, 3 student will be able o
observe and interpret the outcrops, exposures, landscapes, structures, dip, strike, and related rock types

Cradits: 5 Second Elective

Max. Marks: 50+50 Min. Passing Marks: 40

Ewvery student shall be required to attend the field training and submit a detailed field work report, properly
labeled and arranged collected specimens, and field diary with the signature of field tour puide Faculty members
to the Head of the Department. The marks awarded for the field work shall be based on these records, collection,

and performance in the field.

w



Program/Class: Master in Geology

| Course Code: BOSOTORP

Year: First Sermestar:l

Subject: Geology

Course Objectives:

I
| CoUrse cuktomes;

After completion of the course, a3 student will he ab'e to:

. Generate a research problem or gap in the knowledge

Set the goal of the project
Preparation of the project
Defense of the project

Caurse Title: Research Project

The students will be able to undertake a project and its successful defanse.

Credita: 3

CORE

Max. Marks: S0+50
[

Min. Passing Marks:; 40

[ | N

| Every student shall be required to undertake a project and submit a detailed project report with the signature of
the concerned faculty members to the Head of the Department, The marks swarded shall be based an the
project report and the defense capability of the student.

-
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Propram/Class: Master in Geology | Year: First | Semester: |

subject: Geglogy

Course Code:BOO0S0LT Course Title: Mineralogy and Crystallography

| Course Objectives:To understand the minerals and crystal system

! Course autcomes:

After completion of this course, a student will:

Learm the mineral and it bypas

Know the physical and aptical properties of mineral
{ Leam formatien of mineral groups and resource
Understand the crystal tormation, forms, and accumences

Credits: 5 Core Compulsory

Max. Marks: 25+75 - Min. Passing Marks:a0

Total Mo. of Lectures-Tutorials-Fractical {in hours per wesk]! L-T-P: 3-1-0

Unit Topics MNo. of
Lectures
Introduction, histary, and scope of Geology; The topics related to Indian knowledge 1B

related to tarth Science, Biography of renowned Indlan Geologists their contribution to
| Indian Geolopy.

Mineral: definition, physical properties of minerals- Olivine, Garnet, Aluminosilicates,
Pyroxens, Amphibole, Mica, Feldspar, Clay, Silica, and Spinel grosp.

Structural classification of silicates; A detailed study of important silicate mineral groups- B
Nezasilicates [Qlivine Group, Garnet Graup, Aluminosilicate Group), Cyclosilicates {Baryl],
n Inosilicates [Pyroxene and Amphibole Groupl, Phyllosilicates (Kaolinite Group, Serpentine
Group, Pyrophyllite, Tale, Mica Group, Chlorite), Tectosilicates (Feldspar Group,
Cardierite).

Study of Polarizing Microscope and actessory plates, Optical properties of minerals- 10
Uniaxial and Biaxial crystals, Indicatriz, Double refraction, Pleochraism, Sign of elangation,
Interfarence figures and optic sign. Thin section preparation methods Basic idea abaout
crystal, crystal growth and crystallization; Laws of crystallography; Crystal morphology:
Crystallographic axes; Elements of symmetry; Crystallographic notations; Crystal fonms;
Hahit and classification; Various types of projectian.

Twinning and Twin Laws: common types of Twins and their examples in minerals, 12
| Polymarphism, Pseudomorphism, Isemarphism, Solid solution and exsolution, Symmetry,

v it :

Miller indices; Zaning, Concept of wnit cell and Bravais lattices; 32 Crystal classes, Types of

bonding, Fauling™s rules and Co-ordination number,

Symmetry and lorms of Cubic (Galena Type), Tetragonal (Zircon typel, Hexaganal (beryl 12
n type and caleite type], Ortharhombic [Barytes type), Monodlinic [Gypsum type), and

Triclinic {Axinite type) Crystal Systems.
Five lectures hy concerned faculty on Contemparary topics,

Suggested Readings:

1. Berry, LG, Mason, B. and Dietrich, RV, [1985); Mineralogy: Concepts, Bescriptions and de Egi\rginatiﬂn 5,

C.B.5, .|ZIU|:‘J|l5hEN_-: - (é.- ;
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a
9.

10.
11.
14,
13,

14,

Rarchardt Otl Walter [3011); Crysla |-’.E.=lph',.l ar Intraduclion (3™ Ezitian), 5 pringer-‘u'f*rl.;p-, Ferlin
Fealalberg.

Carmnelis, Klein and Barbara, Dutrow |2007): The manual of Mincral Science. Wiley Publication
Dana, F. % &nd Ford, W, E, {2002); A Testoook af Mineralogy. Wiley Fastern Limited, Mew Dell.

Deer, WA |"IIIWi:E. R.a. and Fussman, 1. [2003]): An Introgucton 1o 1he Rock Forming Mincrals ['_-'5’“
Editionr]. The Mineralogical Saciety, lardon,

Kerr, P. F. [1997]; Optical Mineralagy. MoGraw Hill Book Cormpary.

Klein, €. and Hurlbuet, €. 5., Ir. (1977): Manual of Mineralagy. {217 Revised Edition), lohn Wilay Sans, Inc.,
MNew York.

Messe, William D. (2013} Introduction to mineralogy (2™ Edition). Oxfard University Press,
Messe, William D, (2012]: Introduction to optical minera logy [3" =ditia n), Oxford University Priess.,
Phillips, F.C |1971]: Intraduction ta Crystallography. Langman Group Publication.

Putnis, A, |1452): Introduction to Mineral Sciences, Cambridge publication.

sands, Donald k. [1975): Introduction to orystallography Dever Publications, Inc. New York.

Whittaker, E.LW. [1981): Crystallography: An Introduction far Earch Sciepice [and Othar Solid Statg]
Students Pergaman Press,

Winchell, E. N. {1851): Elements of Optical Mineralogy. John Willay and Sons Ing.

This course can be epted 25 an elective by the students of following subjects: M.Sc., Emvironmental Stience,
Chemnistry, Botany, Zoology, Geophysics, Geography

Continuous |nternal Evaluation Methods:
Total Marks: 25

HMouse Examinatio ngTest: L5 Marks
Lubject paper presantation: 5 Marks
Class performance/Participation: 5 Marks
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Frogram/Class: Master in Geology Year: First

Serncstor: 1l |

Subject: Geology

Course Code! BEDIDEDZT Course Title: Metamorphie Petralogy and Geochronelogy

Course Objectives:

The objective of the course is learning and understanding Ihe fundamentals of Metamarphic Petrology and
Grochronology

Course outcomes:

After camplelion of the course, a student will he able to;

Learn the diflerent kind of metamorphic processes shaping the earth
Formatian af the meatamarphic rocks and related ore minerals
Application of the rmody namics and its apphication in geothermobarometry
Learn the geothermobarometry and its applications

Enow the radiceenic isctopes and its applicationin Earth sciences

Credits: 5 Core Compulsory
Max. Marks: 25+75 Min. Passing Marls: 40

Total No. of Lectures-Tutorials-Practical {in hours per week): L-T-F: 3-1-0

Linit Toples | Mo. of Lectures

Concept of metamaorphic Petrology; different types of metamorphism, agents 12
and protolith; Structure and textures of Metamorphic rocks, Concepts of
metamorphic facies and facies series, the concept of Ultrahigh Temperatura |
and WMtrahigh Pressure Metamorphism, Nature of metamorphic neactions,
[ Graphical representation of mineral assemblages in ACFE, AKF. and AF.0,

[ diggram.

lsograds and Reaction lsograds, Schrianemakers Hule and Construction of 14
Petrogenetic Grids; Regional metamorphism in relation to Plate tectonics;
Paired metamorphic belts; Metasomatism and metamarphic differentiation;

| Anatexis, Origin and structure of migmatites.

Description of each Facies related to the Contact, and Regional 16

m :
metamorphism

Laws of thermodynamics; Thermobanometer and metamorphic P-T-t paths &
and their tectenlc significance.

Radiometric dating methods: K-Ar, Ar-Ar dating; Rb-5r isochron method; Sm- 12
Md dating: L\-Th-Pb systern: Concardia and Discordia diagrams: Radiccarkon,
Fission Track (F.T.} and OS.L dating technigues: Dendrochronology and
Lichenometry.

s

Suggested Readings:

Bard {1986): Microtextures of Igneous and Metamorphic Rocks. Reidel Dordrecht.
Best, M.G. (2013): Igneaus and Metamormphic Petralogy, Wiley Blackwell.
Bucher K. and Martin F. {2002} Petrogenesis of Metamorphic Rocks (7" Rev, Ed.). Springer-Verlag.

Frost, B.A. and Frost, €.0. {2014); Essentials of Igneous and Metamerphic Petrology. Cambridee University
Press,

3. Fry, M. (1985} Field Description of Metamorphic Rocks, New Yark, Gealogical 5o tiew:}n
v i
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Handbook Series,
Phillpotts A.R. (1994): Frinciples of lgnecus and Metamarphic Petrology. Prentice Hall af India.

Philpotts, A.R. and Ague, J... [200%): Principles of lgneous and Metamerphic Petrolagy. Camlridge
Lrversity Press.

Shelley [1993); Ipneous and Metamorphic Rocks under the micraseope. Chagman and Hall.,

apaar, F. 5. (1993): Metamorphic phase equilibria and pressure—temperatura—time Paths, Mina ralogical
Sacicty of America.

10. Vernen, R.H. and Clarke, G.L. (2008): Principles of Metamurphic Petrology, Carn bridge University.
11. Winter 1.D. (2001): An Intreduction to lgnecus and Metamorphic Petrgl eEY. Prentice Hall, New Jersey.

12, Waod, B.J. and Fraser, .G, {1376]: Elementary Thermadyramics for Geologists, Oxford University Prace,
Londan,

13, Yardley 8.W.0, Mackeniie W.5. and Guilford C. [1995): Atlas of Metamerphic Rocks and their textures.
Lengman Scientific and Technical, Frgland.

14. Yardlley B.W.D. (1989): An Introduction to Metamorphic Petrology. Longrman Scientific and Technical,
Mew York.

This course can be opted a3 an elective by the students of following subjects: M.5c., Environmental Scje nce,
| Chemistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:

Tatal Marke: 25 ﬁf\
House Examination/Test: 15 Marks ’?F, \'\l/
Jubject paper presentation: 5 Marks \/g‘ﬁ ﬁf'n‘«-"’

Class performance/Paricipation: & Marks




Year: First Semoster: Il

Program /Class: Master in Geoiapy

Subject: Geology

Course Code; BOI0303T Course Title: Sedimentology

Course Dbjectives:

The objective of this course is to understand the fundamentals and impartance sedimentology.

Course autcomes:

After completion of this course, a student will be able to:

Understand the processes af the formation of sedumentary rocks
Identify different types of sedimentary rocks and their sconomic usas

Credits; & Core Compulsory

Max. Marks: 25+75 Min. Passing Marks: 40

Total Ne. of Lectures-Tutorials-Practical {in hours per week): L-T-P: 3-1-0

Unit Topics Ma. of Lectures

sedimentary rock: definition and its scope; Classification of sedimentany 1z
racks: Conglomerates, Sandstones, Shales, and Carbonate rocks, Provenance
of Clastic sediments, Biggenic and Velcanogenic sediments, Diagenesis of
Siliciclastic and Carbonate mcks,

Sedimentary textures- Grain size, Roundness, Sphericity, Shape and Fabric: 12
Quantitative grain size analysis, Elements of hydraulics, Flow regimes and |
processes of sediment transport, Different type of sedimentary structures-
their genesic and Stratigraphic  sipnificance, Penecontern poraneaus
deformation structure; Biogenic structures; Frinciples and application of
Palegcument analysis.

I

Composition and significance of different types of Sandstone, Limestone, 12
] Banded iran formation, Mudstone, Conglomerate; Carbanate Diapenesis and
Dolomitization.

| Sedimentary faties and emvironments, Facies models and depositicml 12
v sequences of glacial, fuvial, lacustrine, delta, tidal flats and deep-sea regions;
Carbonate platforms-  types and facies models; Reconstruction of
Paleoarviranments,

Tectanics and sedimentation, Formation and evalution of sedimentary basins: 12
Geo-synclinal and plate tectonic models, Basin analysis. Principles of
v sequence Stratigraphy- concepts and factors controlling Base level changes,
Parasequence, Clinoform, Systems tract, Unconformity and Sequence

| boundary,

Suggested Readings:

1. Blatt, H., Middleton, G.V. and Murray, R.C. [1980}); Origin of Sedirmentary Rocks. Prentice Hall Inc, New

Iergey.

Callinson, 1.0, and Thompson, D.B,, (1982]: sedimentary Structures. Geosge Allen and Unwin, London.

Lindholmn, R.C., (1987} A Practical Appreach to Sedimentology. Allen and Unwin, London.

Mc Lane, M. [1995); Sedimentology, Oxford University press, U.S.A.

Miall, A.D. (2000): Principles of Sedimentary Basin Anabysis, Springer-verlag, {:‘:'tk‘/

Petti john, F. ), (1975): Sedimentary Rocks (3 Edition), Harper and Row Pumial:f.. ‘“Ml{?/ / |
1K
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4 Prothegrg D..Fl.. and Schweh, F {lﬂl}#]:_ﬁéciﬂ'rn‘tﬁw{imluﬂr. Freemzn.
femling, HAG, [19%7) Sedimentary Envirariments and Tacizs, Blackwell Scieatiflc Publication.
g I, Reineck, HLE. arnd Sergh, LA, {1973]: Depesitional Sedimentzry Environments. Springer-Yerlag
' 10 Belley, &0 (20000 Apphed Sedimentology Acadomic Prass,
11 Sengupta, 5.0. (2037): Introduction 1o sedimentolagy, CLB.S. Publicatior, Mew Delhi,
12, Tucker, M.E. [1581): Sedimentary Petrelogy: An Introduction. Wiley and Sons, New York.
13. Tucker, M_E. [1991): Carbonate Sedimentolopy. Blackwall Scientific Publication.

This course can be opted as an clective by the students of following subjects: M.Sc., Environmental Science,
Chemistry, Botany, Zoclogy, Geophysics, Geography

Continwous Internal Evaluation Methods:
Total Marks: 25

Howse Examination/Test: 15 hdarks
Subiject paper presentation: 5 Marks

Class performance/Farticipation: § Marks

I
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rrograny'Class: Master in Geology Year: Flrst '| Semester: 1

Subject: Seology

Course Code: BOS0304T Course Title: Life Through Ages

| Course Ohblectives:
fa understand the evclisan of life anthe Earth,

Course sutcomes:

Alter completion of this course, a student will:

Learn the origin of lifs

Learn the evolutior of human

Understand the formation of mineral graups and resource
Understand the tachrucques of dating ancient life

Credits: 5 Third Elective

Max. Marks: 25+75 Min. Fassing Marks:40

Total No. of Lectures-Tutorials-Practical {In hours per week): LT-p: 3-1-0

LWt Toples - Nao. of Lectures

Biosphere; Modern thoughts on origin of life; Chief characleristic of major 18

| phyla of organic world; Nature of primitive life (invertebrate, vertebrate and |
plants),

" | Rise and fall of dinosaurs; First Aying birds; Mammalian explasion: Chance, 1%
coincidence and chaos in human evolution,

i Mass extinctions, processes, causes and evidences: les age. 12
Téchniqu-:s of dating ancient life; Relative dating - cultural affiliation, pollen | 12

analysis, varve analysls, rate of accumulation; Absolute dating -

[ s . ] :
dendrochronology, oxidized carbon ratio, archaeornagnetism: Patassium-
L | Argon dating,
Jugegested Readings:
1. Egan, € and Odier, G. {2006): The Jurassic Mammal Explasian, Victoria, BC. Trafford.
2. Garylane, N_[1986): Life of Past 5.K. Doncvan -Mass Extinction: Process and Evidences,
3. knight, CH. {2001): Life thraugh Ages, Indiana Univ. Press,
4, NWorman, D. {1993 ); Dinosaurs, Mew Yarlk,
5. Prothero, O.R. (2004): Bringing Fossil to Life = An Introductian to Falaeontology [Znd Ed.), McGraw Hill.
6. Tarling,D.H [1984): Palaeomagnetism: Principles and Applications in Geoclogy, Geophysics and

Archaeclogy, Chapman and Hall,

This course can be opted as an electhie by the students of following subjects: M_Sc., Environmental Science,
Chemistry, Botany, Zoology, Geophysics, Geography

Continuous internal Evaluation Methods:
Total Marks: 25

Heuze Examination/Test: 15 Marks
Subject paper presenta lion: 5 hMarks

Clasz perfurmance fFarticipation: 5 Marks




erograrm fClass: Master in Gealogy Yaar: First Sernaster: |

=]

Subject: Gealogy

Course Code: BOSDEOST Course Title: Remote Sensing and G.1,5.

i Course Objectives:
The objective of this course is to understand tne fundamentals of remote sensing and G.1.5.

Course Qutcomes:
After completing the course, student will:

Learn the state of arl lechnology, being effectively used to monitar and 255255 the earth's resources
Able to develop skills of interpretation of the visual and digital satellite data
| Understand the interaction of humans with the gealogical enviranment.

Credits: 5 Third Elective

Max. Marks: 25475 Min. Passing Marks: 40

Total No. of Lectures-Tutorials-Practical {in hours per week): L-T-P: 3-1-0

Unit Topics MNo. of Lectures

Remote Sensing: Electromagnetic Radiation — Characteristics and Rermote 11

sensing Regions and bands, Scattering, Reflection, Atmospheric Window;
i spectra of common natural abjects — soil, rock, water and vegetation;
Taposheet, Aerial photos— types, scale, resolution; properties of aerial
photas.

sterecscopy, Parallax, Relief displacement, Elements of photo and imageny 12
n pattern and interpretation, General Orbital characteristics of remote sensing
sateliites, G.P.%,

Data Processing and Interprefation (Digital Image Processing — DLLP.), 12
m Characteristics of remote senting data, Pixel, Digital number; Preprocessing;
Enhancements, Classification.

Types of Indian and Fareign Remote Sensing Satellites, Application in Geology: 12
v Remole sensing applications in Structure, Mineral Explaration, Groundwater
potentials, Environmental monitoring.

Introduction to Geographic Information System [(G..5.); components of G,1.5.; 12
product generation in G.1.5.; tools for map analysis; integration of G.1.S. with
rermabe sensing. Applications of G115 in Landslides, Route location and
pipeline alignments; Nea tectonism, seismic hazard and damage assessment.

Supgested Readings:

Drury, 5.4 {1987): Image Interpretaticn in Geology. Allen and Urnwin,
Gupta, R.P. (1991): Remote Sensing Geolegy, Springer, Berlin.

Halis, 1.R. [1983]. Applied Geomarphabogy.

B o e

Holines, A. [1992): Holmes Principles of Physical Geology Edited by P. McL, O, Duff, Chapman and Hall,
Londan.

3. Lillesand, T.M. and Kiefer, R.W. {1987} Remote Sensing and Image Interpretation. lohn Wil@j«.\ﬂl‘gw York.
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!:..]-:;um__F.F. lIEDIIIT-".]: Remote Sensng P‘n’nEi-;JI&s. andd Irde '[J;L-'Jtiﬂl'l. Woaveland Pr. |||.r_.'r-..|.;~-.-.- Vol
Shairna, 4.5, (1990): Indian Cocomerphelogy. Cancept Puklishing Co. Yew Delhi.

Siegal, H.5. and Gillespie, AR (1980% Remote Sensing in Gealogy. Joh 1 Wiley

B

Thornbury, W.D. (1380); Principles of Geomorphology. Jhon Wiley and Sons, LN.C. Londan.

This course can be opted as an elective by the students of Following subjects: M.5c., Environmental 5¢le ACe, |
Chernistry, Batany, Zoology, Geophysics, Geography

—— - e |

Continuwous Intemal Evaluation Methods:
Total fdarks: 25

House Examination/Test: 15 Marks
Subject paper presentation: 5 Marks

Class performance/Participation: 5 Marks




| wrogram,/Class: Master in Geology Year: First Semester: Il

Subject: Geplagy

Course Code; BEASDEOEP

Lourse Title: Practi

Course Objectives.:

cal

The lah is designed ta train the stucents in basic as wiell s odvanoed techniques of G5 2nd visual intarpratation
of lithalagy, megasoopic and microscopic identification a5 well as characterization of the sedimentary and

| metamorphic rocks.

Course outcomes:

After completion of the course, @ sludent will be able ta:

Yisual interpretation of lithology and agplication of G5,

Identify the sedimentary rocks and their characterization

Identify the metamorphic recks and their characterization

Calculate the structural Formula caleulation of minerals from EPMA dala

Plot minaeral LPMA data in chemographic diagrams and its interpretation

Deduce the metamarphic reactions and its interpretation

Estimate pressure and temperature conditions of formation of metamorphic rocks

cradits: 5 ’ Farth Electlve

Max. Marks: 50450 Min. Passing Marks: 40

Total Ne. of Lectures-Tutorials-Practical {in hours per week): L-T-P: 0-0-6

Limit

Topics

Mo, of Lectures

Study of physical properties of rock-ferming minerals in hand specimens, with
particular reference to their origin and distribution.

Stereographic projections and calculation of axial elements of zircon,
apophyllite, beryl, calcite, barytes, ortheclase, and hornblende.

| Study of sedimentary rocks in hand specimen and under microscope. Grain-
size analysis, [dentification of clay minerals, Roundness and shape analhyzes of
cClastic grains, Heawy mineral analysis, Study of sedimentary structures and
Paleocurrent analysis, Megascopic and micrascopic Study of sedimentary
rocks, Staining technigques for identification of carbonate minerals, Study of
profile sections of some selected sedimentary enviranment.

45

E11]

Study of Metamaorphic Rocks in thin sections belonging to different facies with
emphasis on  texture/structure, mineral  composition,  parent  rock,
metamorphic facies / subfacies f 2ane 1o which the rock can be assigned and
graphical representation of the assemblage in ACF., AKF. and AFM,
diagrams. Study of metamorphic rocks of different metamorphic facies in
Hand Specimens. Mineral formula calculations from EPRA data. Estimation of
Precsure and Temperature from important models of Geothermobarometny.

1.

Suggested Readings:

Rlatt, H, ard Tragy, B.L (1990 ) Petroiogy (Igneous, Sedimentany, Metamonphic). W.H. Freeman and Co.,
My Fork.

Biatr, H., Middletan, G.V_and Murray, R.C. [L9B0): Origin of Sedimentary Rocks, Prentice-Hall Inc.

Bucher, K. and Martin, F. {2002): Petrogenesis of Metamorphic Rocks. Springer —Verlag, Tth Revised
Editicn

a5
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10.
18
12.
13.
14.
16,
1a.
17,
13,

19,

20,

Frost, B8, and Frost (L. (2014]: Frsentials of Izncous and Metamaorphic Peticlogy, Cumbridgs
Universioy Pross

Lerr, PR [1958) Optical Mineralogy. MoGraw Hill Back Company Inc., Mew vark.

tindholm, R.C. (1987, A Practical Approach Ly Sedimentology. Allen and Urewin, Londan.
Pettijohn, F.h {1975) Sedimentary Rocks {37 £ il itn). Harper and Fow Publshers.

Philpotts, A.R. [1994): Principles of lgneous and Metamorphic Petralopy. Frortice Hall

Powell, R, (1972} Equilibrium thermadynamics in Petralogy: An Introduction. Harper and Row Publizhers,
Londan.

Rrading, H.G. (159/]: sedimentary Envirpnrments and facies. Blackwell Scientific Publication.

Reineck, H.E. and Singh, 1.B. [1973): Depasitional Sedimentary Environments. Springer-verlag,

seliey, R C. [2000): Applied Sadimentology. Academic Press.

Spry, A 11976): Melamorphic Textures. Pergamon Prezs.

Tucker, M.E. (1981} Sedimentary Petrology: An Introduction. Wilay and Sons, New Yark.

Tueker, M.E. (1990): Carbanate Sedimentology . Blackwall Scientific Publication,

Vernon, RH. and Clarke, G.L. {2008} Principles of Metamerphic Petrelogy. Cambridge University Press.
Winter, LD {2001) An introduction to Igneous and Metamorphic Petrology. Prentice Hall,

Waood, B.). and Fraser, 0.G. {1976}): Elementary Thermoadynamics for Geologists. Oxfard University Press,
London,

Yardley, B.W.D., Mackenzie, W.5. and Guilford, C. (1995]: Atlas of Metamarphic Rocks and their textures,
Longman 5¢ientific and Technical, England.

Yardlley, BW.D, (1983): Anintroduction to Metamarphic Petralogy. Longrnan Scientific and Tachnical,
Mew York.

' Continu

o

Thi% course can be opted as an elective by the students of following subjects: M.5c., Environmental Science,
. Chemistry, Botany, Zoology, Geophysics, Geography

ous [nternal Eval uation Methods:

| Practical Record: 20 Marks, Class participation and activity: 5, Viva-voce: 25 marks




i Program/Class; Master in Geglogy ! Year: First ! Semester: |1

Subject: Gealogy

|
|
l Course Code! BO90A0TF Course Title: Industrial Training

{ Course Ohjectives:

[ The students will be able to tamiliar the industrial culture, their warking philoscpty, and instrumentatinn
| Frogbilies,

= =

Course putcomes:

After completion of the course, a student will he able (o |
Develop the industrial working cultuoe
Got oxposure to different warking methods of inchastries,
Get exposure ta wital instrumentation training
_Get exposure to different seftware wsed in the industries
Credlts: 5 Forth Elective

Wiax, Marks: 50450 Mlin. Passing Marks: 30

| Every student shall be required to attend the industrial training and submit a detailed industrial training report, |
with the signature of industrial training guide to the Head of the Department. The marks awarded for the

{ industrial training shall be based on these records, and performance in the training. |
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ProgramfClass: Master in Geology i Year: fecond I Bermester: 11 |

Subject: Gealogy

Course Code:BOS0301T : Course Title: Stratipraphy

Course Objectives:

The course is designed to make the students understand the concept and basic steps of stratigraphy and
correlation of the parts of the globe with each other.

Course outcomes:
sfter completion of the course, a student will e zhle to understand the:
Basic principles and concept of stratigraphic

Concept of sequence straligraphy

Fhysiographic divisions, Structure and tectanic history of Indian subcontine nt
stratigraphic sequences of different parts of tha Indian subcontinents.

Crigin of different cratons, maobile belts, and bazing of Indian subcontinents and their corrglation with other parts
of the globe.

Evolution of the Himalaya

Credits: 5§ Care Compulsary

Max. Marks: 25+75 Min. Passing Marks: a0

Total Ne. of Lectures-Tutorials-Practical {in hours per weeh): L-T-P: 3-1-0

Linit Topics Mo. of Lectures

Basic principles and definitions; Stratigraphic classification and Nomenclature; 12
Brief account on Magneto stratigraphy, Stable Isotope  Stratigraphy,
Tephrochronolegy  and  Ewent  Stratigraphy;  Stratigraphic  conelation,
Palepntological and non-Paleontological criteria of correlation; Graphic
cormelation; Facies concept in stratigraphy; Lateral migration of facies.

Introduction to Sequence stratipraphy depositional sequence, Sequence 12
architecture types and Boundariss, Conformity and types of Sequence
Unconformities; Flooding surface, maximum flooding surface, marine flooding
surface; Bed, Badset, Para sequence, Para sequence boundary, Fara sequence
wet; Sysbem tracts - Low stand system tract, Transgressive system tract, High
stand system tract, Cwerlap, oft lap, Top lap and On lap, Aggradation, [
Progradation, Retrogradation, Transgression and Regression; Eustatic sea
level changes, sediment supply, Basin subsidence rate and Accommedation.

Physiographic divisians, Structure and tectonic histary of Indian subeontinent; 12
Precambrian basement of Indian Peninsula. Archaean rocks: distribution,
Classification and Econamic importance; Precambrian basement of Extra=-
peninsula- Tethyan basement, Lesser Himalaya; Basement-cover transition;
Proterczoic formations of Indian Peninsula- Cuddapah, Delhi, Bijawar and
Gwalior Group and their equivalents. Vindhyan Superaroup and its
eguivalents; Carrelation of equivalent Proterozoic fommations in Extra-
peninsular India. Chranoiogy of Orogenies.

Palepzpic Era- Paleocgeographic, Paleoclimatic and tectonic set up, A detailed | 12
study of successian, lithology, Age, Depaositional environments, Econemic
importance and fossil contents of vanous

formatiurs of Salt Range, Telhys Himalaya and Lesser Himalaya Ranges,

71 ,-f'}/ r&'&
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Gondeana sequencas. Mesozowe Fra- F._'l'lE'DEEﬂglﬂ[_llliL_--r-:'e._'llET[]EJir_"‘lﬂT:-l; and |
teciomd sal up formations of =xia-penivaalar and Peninsuiar india, Ceeean :
Traps: distribution, Petrclogy and  age. Lametd  heds, Bagh beds,
Intertrappeans and Infra-trappeans

Cenoecic Era- Paleogeographic, Palacclimatic and tectanic set up along with 12
Himaiayan OCrogeny. A detailed study of succession, Lithology, Ape,

v Depositional environments, Economic importance and fosal conlents of

varioys  Paleogene  and  Meogene  formations of  Extra-peninsular and

Penmaular India; Sewalik Supergraug.

Suggested Readings:

1. Krishnan, M.5. [1982): Geclogy of India and Burma, €.0.5. Fubl, Delhi, John Wiley and Sons, New York.

Michols, . [1999): Sedimentology and stratigraphy, Elackwell Science, Ouford, 355 pages, |SBM 0-632-
3578-1.

3. Ramakrishnan, M. and Vaidyanadhan, R. (2008): Geology of India {In 2 Volumes), Geological Saciety of
India, Bangalore.

4. Kumar, R, (1996): Fundamentals of Histarical geolopy and stratigraphy of India. New Age Inter national
Publishers.

5. Schoch, R.M. [1989); Stratigraphy: principles and methods. Wan Nostrand Beinhald.

b. Coe,dngela L., Bosence, D)L, Church Kevin D, Flint, Steve, Howell, John and Wilsen, R, Chris L,
{2702} The Sedimentary Record of 52a Level Change, Cambridge University Prass.

7. Emery, ). and Myers, K.). [1996): Sequence Stratigrap hy. Blackwe i Scient! flc.

8. Miall, A.D. {1997} The Geology of Stratigraphic Sequence. Springer-Verlag,

9. Reineck, H.E. and Singh, |.B. [1980): Depositional Sedirmentary Environments. Springer-Verlag,

| 10. Waldiya, K.5. [2016): Tha Making of India: Gaodynamic Evalution. Springer Cham,

! 11. Jlain, AK., Banerjes, DM, and Kale 5., Vivek 3320): Tectonics of the Indian Subcontinent, Springer Cham.

| This course can be opted as an elective by the students of following subjects: M.5c. Microblology,
Biotechnology, Environmental Science, Chemistry, Bokany, Zoalopy

Continuous Internal Evaluation Methods:
Total Marks: 25

House Examination/Test: 15 Marks
Subject paper presentation: 5 Marks
Class perfermance/Participation;: 5 Marks




| Program/Class; Master in Geology | Year: Second sermesters M
' Subject: Geology

Course Code; BOO0S902T

S

Course Title: Ecanormic and Mining Geology

Course Ohjoctives:
| The ohjectives of the course are to learn and understand the lundamentals of Economic and Mining Geology ete,

Course outeomes:

After completion of this course, a student will be ablo 1o:

Understand the formation of the differont types of economic minerals and deposts
Classifying the economie minerals

Understand the mining processes

Understand lifferent types of economic minerals of India and their resene
Understand Mineral palicy of India

| Credits: 5 Core Compulsory

| Max. Marks; 25475 Min. Passing Marks:40

l Tatal No. of Lectures-Tutenals-Practical {in hours per week): L-T-P: 3-1-0

Unit Topics Mo. of Lectures

Classification of mineral deposits; Processes of formation of ores: magmatic, 12
i i hydrothermal, oxidation and =zupergene enrichment; Concept of critical,
| Porphyry and skam mineralization. Fluid indusion studies

mMineralization associated with (i) ultramafic, mafic and ackdic nocks, [ii) 12
greanstone belts, [iii) komatiites, anorthosites and kimberlites and (iv)
submarine  wolcanism, Stratiform and strata bound ores. Ores  and
metamorphism cause and effect relations, Forms of ore deposits,

Methods of ore microscopy, Metallogenic epochs and provinces of [ndia, 12
Strategic, essential and Critical minerals with examples., Occumence, origin
and distribution of the important mineral deposits of India; iron, manganese,
aluminum, chromium, nickel, gold, silver, molybdenum ashestaos, bantes,
[[1] gypsum, graphite, apatite and beryl), Phosphorite deposits, rare earth mineral
Deposits,

Raw rmatenal for ceramic, refractory, cement, paint, fertilizer, and glass
industries and building stones, Gemstones. Distribution of mineral deposits in
India.

Tengr, grade and specification; strategic, critical and Essential minerals, 12
Classification of mining methods. Mining Methods: Placer mining methods,
apen pit methods, Underground mining methods, Coal Mining methods and
Dcean bottom  mining methods; their advantages and disadwantages,
Yentilation in underground mining: Purpose, types and arrangements of
ventilation in underground mining. Mining hazards and safety measures.

India's  status in mineral production;  co-products and  by-peoducts, 12
consurmplion, substitution and conservation of minerals; National Bineral
Palicy, Mineral Concession Rules, Maring mineral resources and Laws of the

583, ey




Sugpested Readings:

L. Arcgyaswanmi, RPN, [1996): Courses in Minlng Goeoleey (4™ Editinn], Oxbord & | B.A. Publislhing,

Pl

Rateman, Ah. {1959): Economic mineral deposits. Asia Publishing Howse.
Clark, G.B. {1967); Elements of Mining [3™ edition). John Wiloy.
bvans, &84, (1993): Ore geology and Industrial minerats, Blackwell

Gandin, &M. Principles of Mineral Dressing. McGraw Hill Publishing Compary Limited, Bombay,
Mckinstry, H. E. {1376 Mining Geology. Prentice Hall, Englewaood Clifts, M.

McRinatry, H.E [1948): Mining Geology, Prentice Hall, Englewood Clifts, M.J.

Muaokherjes, 8. (2000): Ore geresis-A holistic approach. Allied Publishers, New Delhi.

Prasad, LI {2003): Ecanamic gaology. C.A.5, Publishers, Delhi,

10. Stanton, R.L. (1972]: Ore Petrology. MoGraw Hill, Mew York.

bt B L L

This eaurse can be opted as an elective by the students of following subjects: M.5c., Environmental Science,
Chemlstry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:
Total Marks, 25

Heuse Examination/Test: 15 Marks
Subject paper presentation: 5 Marks

Class performance/Farticipation: & Marks
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Course Code: BOS0903T Course Title: Geochemlstry

Program/Class: Master in Geology Year: Second semeaster: _I

Subject: Geology

Course Objectives: The abjective of the course is leaming and understanding the orocesses that contral the
abkundance, composition, and distrnbution of chemical elements, compounds and isolcpes in natural
Bruironmenits.

Course oukco mes:

ANer completion of this course, a student will be able ro:

Laara various peological phenomena at the alomic and subatomic bevels on the earth and in the universe

Undearstand geochemical classification of elerments and Element partitioning

Learn about the stable isotepaes and thelr applica tion in Geology

EL

Understand Implication of geochemistny in petrogenssis of sedimentary and igneous rock

_ Credits: 5 Core Compulsory
N
Max. Marks: 25+75 Min. Passing Marks:30
Total No. of Lectures-Tutarlals-Practical [in hours per weel): L-T-Pz 2-10
Unit Topics HNo. of
Lectures
Earth System Science and various resenvoirs. Introduction to the chemical composition 15
1 and properties of atmosphere, [ithosphere, hydrosphere and biosphere. Geoachemical
cycles. Cancept of biogeochemical cycle.

Concept of equilibrium, Entropy, enthalpy, Gibbs free energy and laws of | 15
thermadynamics. Chermical kinetics in genscience and its applications: dizsequilibrium
textures, kinetics of radicactive decay, and diffusion, Meteorites, their classification,
mineralogy and arigin.

Geochemical classification of elements, Element partitioning in mineral/recks formation 10
and concept of distribution coefficient. Utility of trace elements in petrogenesis of rocks.
Interpretation of REE patterns. Sampling procedures and introduction to important
analytical technigues used in geochemistry,

Stable isotope genchemistry of carbon and ouygen and its applications to Geology. 10
Radiogenic isotopes. Decay scheme of K-Ar, U-Pb, Rb-5r and 5m - Md. Radiometric dating
of single minerals and whole rocks. Petrogenetic implications of Sm-Nd, Rb-5r systems.

& brief introduction to geochemistny of natural waters. introd uerion 10 cedimentary 10
geochemistry. Geochemical processes invobved in rock weathering and soil formation.
ringral stability in Eh-Fh diagrams.

Leu ]

@ oe

Suggested Readings:

Blass, F.O. (197 1) Crystallography and Crystal Chemistry. Holt, Rinehart, and Winston, Mew York.

Fiobin Gill {2015) Chemical Fundamentals of Geology and Envirgnmental Geescience, John Wiley & Sons
Ltd,

Alar P, Dicking (2005) Radiogenic lsotope Geology. Cambridge University Press.

Hoefs, 1. (1980): stable 1sotope Geochemistry, Springer and Verlag,

Hugh R. Rollinson (2007} Early Earth Systems: A& Geochemical Approach.RBlackwell Publishing Lid.
Gunkter Faure (1977) Principles of Isatope Geclogy. John Wiley & Sans Ltd.
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¥. Hugh R Raoliinsan I:'J_‘El'.:l.3:l Using Geochemics| Data: Fuzluation, Presentation and Interpretation Pearsan
Prantica Hail.

& Albarde Francis {2003}: Geachemisiry- Int:ozuction, Cambridge Lie iversity Press.

2. Kula CMisra (2012} Introducticn to Geoe hem sty Pr||'|._||;_:.||35 and Applications. Wilay-Blas kwae |

| This course can be apted as an elective by the students of following subjects: M.5¢., Environmental Enence,
Chemistry, Botany, Zoology, Geophysics, Geography

Cantinuous Internal Evaluation Mathods:

Total Marks: 25

House Exarnination,/Test: 15 Marks

Subjict paper presentation: 5 Marks

Class performance/ Participation: 5 Marks g

e

/_,.-"f



. | .
Program,/Class: Master in Geology | Year: Second | Semester: i

i Subject; Geology

Course Code: BOS0904T Course Title: Instrumentation Techniques in Geosciences

Caurse Objectives: The objective of this course s 10 learn and understand the basic principles and npplications of |
| Instrumentation Techniques in Geosciences

—

Course outeernes: Alter completian of this course, o student will be able to understand the:

Rale and importance of mstrumentation technigues in Geosciences Principle and apphcation of warious
instrumentation technic ues for evaluation and assessment of geoscientific fields
Credits: 5 | Fifth Elective

Max. Marks: 25+75 | Min. Pagsing Marks:40

Total No. of Lectures-Tutorials-Practical (ln hours per week): L-T-Pz 3-10

!_UI'IiI Topics No. of
Lectures
Rale and importance of instrumentation techniques in Geosciences. Sample preparation 20

| technigues. Quality, Precision, Accuracy, calibration and standards. Destructive and non-
destructive technigues.

Principle and applicatian of following instrumental techniques in Mineralogy: Microcopes, i5
| UV lamp, X-ray diffractometer, Image Analyzer, Electran Probe Micra Analyzer, Scanning
Electran Micrascope, Infra-red spectrometer, Raman Spectroscope, and Isodynamic
Separakor.

Principle and application of following instrumental techniques in Geochemi stry: Atomic 15
i absorptinn spectrometer, x-ray fluorescence spectrometer, inductively coupled plasma
analyzer, Mass spectrometer and MC- LA-ICP-MS.

v An Introduction to various mineral dressing and geophysical instruments 10

Suggested Readings:

1. Dhanaraju, R. (2008) Handbook of geochemistry: technigues and applications in mineral exploration.
Genlogical Saciety of India,

kerr, P.F(1977): Optical Mineralogy. MoGrew Hill.
Ferkins, 0. {2013} Mineralogy. Prentice Hall.

4. Ramachandra Rao, M.B, (1975]: Outlines of geophysical prospecting: a manual for peclogists. Ms. Wesley
Press, Mysore.

3. Ramana Murty, V.V, (2012): Operational Hangd boak of mineral Processing. Denett & Co.

6. Reed, 5.J. B, {19%6): Electron Microprobe Analysis and Scanning electron Microscapy in Geology.
Cambridge Universily press.

This course can be opted as an elective by the students of following subjects: M.5S¢., Environmental Science,
Chemistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:

Total Marks: 25 '\\\'h

House Examination/Test: 15 Marks

Subject paper presentation: 5 Marks
Class performance/Participation: 5 Marks \?'. 1.”_.,,"/




ProgramyClass: Master in Geology Year; Second Semester; )

Course Code: BO90ROST

Subject: Geology

Course Object ives:

Course Title: Palaeontolomy

| The abjective of this course is to learn and understand the basic as well as adwanced concepts of palcontology

Course outcomes:

after completion ot this course, a student will be able to:

Know the evalutionary processes of life an the carth through time

Understand the characteristics of differert species on earth during the geological past
Know the causes of extinction of species during geological past

Understand the geological tme scale in the view of species and correlation

Credits: 5 Fifth Electiwe

Mlax. Marks: 25475 Min. Fassing Marks:30

Tatal No. of Lectures-Tutordals-Practical [In hours per week): L-T-P: 3-1-0

Unit

Topics

=

Mo, of Lectures

Definition, ohjectives and scope. Conditions and modes of fossilization.
Organic evalution and classification. Concept of species. Habit and habitats.
Dispersal, migration and extinetion. Paleascology, concepts and approaches.
Taphonomy.

12

Detailed shell morphology, classification, composition and structure of the |
shell and geological description of the following invertebrate fossil groups;
Brachiopoda, Bivalvia, Gastropoda and Cephalopoda.

shells. Heteremorphs and extinclicn in ammonites.

Morphology, classification and geolegical description of Echinoidea, Trilokita,
Graptoloidea amd Corals. Evolutionary trends in Graptoloidea and
Ammonoidea, Functional morphoiogy of bivalvia, Buoyancy of cephalopod

12

12

Elements of micropaleontology and  its  applications.  Collection and
preparation of microfossils. Types of microfossils. Brief marphalagical Seudy
of the following types of microfossils and their palecceancgraphic and
palegenvironmental  significance; Calcareous  (Foramimifera, Ostracoda,
Preropeds), Silicegus {Radiolaria, Diatoms),

12

Brict morpholegical Study of Phosphatic {Conodants] and Organic- walled |
(Acritarche, Tasmanitids and Dincflagellates) microfassils. Introdiuction to
paleobotany with special reference to Gondwana plant fossils. Introductian to
vertebirate paleontology. Vertebrate life through geclogical time. Study of
Siwalik vertebrate faunma, Brief Study about evelution of dinosaur, horse,
elephant and primate.

12

Sugpested Readings:

1. Arnold (2002): Quaternary Environmental Micropaleentology (Editer Simon K, Haslett), Osfard University
Prass.

|_ 2. Benton, K.J (1990} Verlebrate Falecntalogy. Unwin Hyman, Lindon,

40 . S )X
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Eigﬂ::-'r_-lij (1985 Element s al b l'_'I'I:_'I|.:IEI|EI3|'|tEII|I:Ig"'. SpeloEeT SCIENCE & Business s, :

Clarkson, £.NK. (1998} Inveriebrste Palacontology and benlution, ELBS/Allen and Unwin, Lendan,
Covoert, =.H. [1924): Bvelution af Vertebrates, Wiley Eaztern Lid,

Grass, M. Grant [1977): Oveanography: A view of the Larlh. Prentice Hall

Faq, B.U. and Boersma, A, [1928]: Introduction to Marine Micropaleantology. | Fevier

Hiuphton, lohn {1997} Global Warming, Cambridge University Press,

L o e R

langs, T.P. and Rowe, T.P. (1999): Fossil plants and spores, Madern Technigues. Gaological Society of
Leantdaan,

10. Pret, PR (1992): Oceanography: An introduction to the Planet Orceanus. West Publishing Company.,

11. Prathera, D.R. (19598]: Banging Fassil to Life—An Intraduction to Palaeontology. MeGraw Hill,

12. Baup, O.M. and Stanley, 5.0, (1985) Principles of Palaeontology. W.H. Freeman and Compary, New York.
13. Saraswati, P.K. and Srinivasan, M.5. {2016): Micropaleontology: Principles and Applications. Springer.

14, Talmagrm, David (1985): Elements of Dyanamic Oceanography. &llen and Unwin,

This course can be opted as an elective by the students of following subjects: M.5¢., Environmental Science,
Chemistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:
Total Marks: 25

House Examination/Test: 15 Marks
Subject paper presentation: 5 Marks

Class performance/Farticipation: 5 Marks

e N



Program/Class: Master In Geology Year: Serond Semestar: |1

Course Code: BOSA06P Coursa Title: Practical and Field wurh

Subject: Gealogy

Course Ghjuf.twes The lah is dealfned 1o train the studeris in basic and advanced technigues of Gealagy
related with the paleontology, geochemistoy, stratigraphy and economic geology.

Course gurcomes:  After com pletion of this course, a stude nt will able to;
[ Idemtify end characterize the fossils

Agre correlption of horizons across the globe

Analyre the rocks sample and interpretation of obtained data

Identify the are minerals and associated processes

Credits: 5 SixthElective

Max. Marks: 50+50 Min. Passing Marks:a4

Total No. of Lectures-Tutorials-Practical {in hours per week}: L-T-P: 0-0-6

Unit Topics Ney. of
Lectures
Study of rocks in hand specimens from known Indlan stratigraphic horizons and type 0

lecalities; Exercises on stratigraphic classification and correlation, sequence, and magneto
stratigraphic interprefations.

| Megascopic study of Indlan metallic ores and industrial minerals in hand specimens: Study | an
of ore structures in hand specimens; Study of aptical properties and identification of
important ore minerals under ere-microscope. Preparation of maps showing distribution
| &f metallic and industrial minerals in India and also classical world mineral de posits.

I

Supgested Readings:

[ ]

L~ e B A

10.
11.

L.

Every student shall be required to attend the field training and submit a detailed field 7 days
work report, properly labeied and arranged collected specimens, and field diary with the
sipnature of field tour guide faculty membears to the Head of the Bepartment. The marks
awardad for the field wark shall be based on these records, collaction, and performance
in the field.

Craig, James, R. and Yaughan, Dawid 1. 11‘_;;5-'1:1: Ore Microzoopy and Petrography. John Wiley & Sons, iInc,
Cuilbert, I.M. and Park, Jr. C.F. [19B6): The Geology of Ore Deposits. Oxford and New York (W, H.
Freeran and Ci ],

Evans, & M. (19493): Ore Geology and Industrial Minersls, Blackwell.

klemm, IO, and Schinleder, HoJL (197 7): Time and Strata Bound Ore Depaosits. Springer-Verlag.
Mookherjee, A, (2000]: Ore Genesis-& Holistic Approach Allied Publisher.

Hamdhor, P. (1969): The Ore Minerals and their IntergrewLhs. Pergamon Press.

Stamtan, R.L {1972): Ore Petrobogy. MoGraw Hill,

Walf, K.H. (1976-1981 ) Hand Book of Stratabound and Stratiform Cre Deposits. Elsevier Publ.

Drrury, 5.8 [1987) Image Interpratation in Geology. Allen and Unwin.,
Gupta, R.P.{13%1): Remate Sensing Geology. springer, Berlin.

Holmes, A. {15%2); Holmes Principles of Physical Geology Edited by P. Mcl. D, Duff. Chapman and Hall,
London.

Lillesand, T.8. and Kiefer, B (1987 ) Remate Sensing and lmage Inlerpretation. John Wiley, New York.
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14. Sabins, F.F, (2007} Remate Sensing: Principles ard Interprolation. Waveland Pr. ing, New rors,

14, Siegal, 5.5 and Gillespie, AR, {19230): Remote sensing in Goolegy. Juhn Wiley

Thit eaurde can be opted as an elective by the students of following subjects: M.5c., Environmental Science,
Chemistry, Botany, Zoology, Geophysics, Geography

Continuous Intermal Evaluation Methods:
Tota Marks: 50
Aractical Reeord: 20 Marks, Class participation and activity: 5, Wiva-voea: 25 marks




Program/ Class: Master in Geclogy Year: Second Semester: NN

Subject: Geology

Course Code: BOQO9OTH Course Title: Praject Presentation

Course Objectives:

Ik students will be able o undertabe a project and its successful defense,

_ —

efense of the project

Course guicomes:

After completion of the course, 3 student will be able to:
Generate a research problem ar gap in the knowledge
5ot the goal of the project

Preparation of the project

Credits: 5 Sixth Elective

Max, Marks: 50450 Mlin, Passing Marks: 40

| the concerned faculty members to the Head of the Department. The marks awarded shall be based on the

Every student shall be required to undertake a project and submit a detailed project report with the signature of

praject repart and the defense capability of the stodent.

Ve




Program/Class: Master in Geology

Year: Sacond Semester: Iv

Subject: Geolopgy

Course Code:BOSLO01T Course Title:Petroleumn and Coal Geology

| Course Objectives: The objectives of the caurse are to learn and understand the origin, distribution, sxploration,
development, and production of Patroleum ana Caal.

Course oulcomes:
; After completion ot this course, a student will be able to:
Leam the process of formation of coal
Understand the classification and characterization of coal
Fnderstand Distribution of coal in India
Learn about the ganeration of coalbed methane and its reservoir
Understand the process of formation of petroleum and its characterization
Understand the types of reserveirs for the petroleum
Learn about the petroliferous basins of India
Linderstand the technigues for exploration of coal, petroleum and coal bed methane

Credits: 5 Core Comp lsory

[ hax. Marks: 25475 Min. Passing Marks:4Q

[ Total No. of Lectures-Tutorials-Practical [in hours per week): L-T-P: 3-1-0

unit | Topics : No. of
[ Lectures
Definitinn and arigin of coal. Sedimentalogy of coal bearing strata, types of seam Fal

| discontinuities and structures associated with coal seams. Chemical characteristics of

| coal. Goal Petrology = concept of ‘Lithotype’, ‘hMaceral and “Microlithotype’, Classification

of macerals and microlithotypes. Techniques and methods of coal microscopy.

I Elernentary knowledge of the application of reflectance and fluorescence microscopy.

Application of coal perrolagy. Classification of coal in terms of Rank, Grade and Type. |
classification for coking and non-coking coals. Elementary Idea about coal preparation,
characterization of coal for carbonization, gasification-hydrogenation. Coal as a source

rock in petroleum generation.

Coalbed methane — a new energy resource. Elementary dea about generation of 20
methane in coal beds, coal as a reservoir and coalbed methane exploration. Underground
Coal Gasification: definition, concept and development, environmental benefits.

n R i ST
Geolagical and geographical distribution of coal and lignite deposits in India. Coal
. exploration and estimation of coal reserves. (ndian coal reserves and production of coal in
India.
Petraleum — its composition. Origin [Fermation of source rocks-kerogen, organic 10
[ maturation and thermal cracking of kerogen} and migration of petroleum. Reservair

rocks-porasity and permaability.

— —

Resarvoir traps strugtural, stratigraphic and combination traps, Qilfield fluids — water, oil 10
v and gas. Methods of prospecting for oil and gas (gealogical modeling). Onshore and
offshore petralifercus basins of India. Qil-shale and shale-oil.

Suppested Readings:




1. Suarez-Awe, labed sha Crelling (20081 Applied Coal Petreieey: The Bofe of Petrclogy in Cosl Utilization,
Acaderig Pross,

2. Tayler, G.H, Teichmuller, M., Davis. A Diessel CEE, Littks, B and Rahert P, (1U95]: Orpanic Petrology,
Gebruder HBarmtraezer, Stuttgart,

4. Chandra, D, Singh, B.M. Singh, WLEF (2000): Testbook of Cos: [ ndign context]. Tara Gook &gency,
Waramas

4, 5ingh, M.P. {Ed.} {1998} Coal and organic Petrology. Hinduslan Publishing Corporation, NewDelhi.

5. Scott, A.C. (1987): Coal and Coal-bearing strata: Recent Advances, The geclogical Society of London,
Blackwe!l scientifie Publications.

B, Stach, F., Mackowsky, M-Th., Taylor, G.H,, Chandra, 0., Teichumullelr, k. and Teichmuller & {19823):
Stach Texhook of Coal petrology. Goebruder Borntraeger, Stuttgart.

7. Halson, G.0x and Tiratse, €.M. (1985]: Introduction to Petroleum Geology. Gulf Publishing, Houston,
Texas.

8. Tissot, B.P and Welte, OH. {1984): Petralzum Formation and Occurrence, Springer —Verlalg.

%, Meorth, F.K [1985): Petrolewn Gealogy. Allen Unwin.

1E| Sp_-lfle-,.rJ R.C.[1998); Elerments of Petroleum Eeuhzrg'.r Meademnic press.

Tth course can be opted as an elective by the students of following subjects: M.5c., Environmental Sclence,
Chemistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Mothods:
Total Marks: 25

House Examminaticn/ Test; 15 Marks
Subjact papar presentation; 5 Marks

Clazs performance fParticipation: 5 Marks
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Program/Class: Master [n Geology Year: qecond Semesber: IV

LCourse Code:BOS10O2T

EnNYirans

Knawy th

Know th

Know Lh

Gubject; Geolopy

Course Title:Enginecring Geology and Gechydrology

mgrt-relagted problems.

Course cubcomes:
Afrer complelion of this course, a studant will be able to:

e importance of earth sciences in engineering.

Understand mechanical properties of rocks and soils

e mypes of earth movements, causes and remedial measures

Understand the landslides and their remedial measures

g hydrology cycle and ground water

Course Objectives: The objeclives af the Luurse are ta devolep the ability to salve the problams related to the
enviranment, ta make them aware of varicus eco-friendly technigques and modern techniguas to solbve various

Credits: 5 Core Compulsory

Max. Marks: 25475 Min. Passing Marks:40

| Total Mo, of Lectures-Tutorials-Fractical {in hours per week): L-T-F: 3-1-0

-UI'III‘I|

Topics

Mo, of
Lectures

of Rocks and Soils: Elastic, An-elastic and Plastic behaviar of material, Stress and Strain
state in rocks, Longitudinal strain, Shear strain, young's modulus, Rigidity modulus, Bulk
mordulus, Compressibility, Poissen's ratio.

Earth Movements, types, causes and remedial measures, Landshides in clayey rocks,
sliding movernent in hard rocks, Stabilization of slopes in slide areas and other preventive
measures, Construction Materials, Genlagical eriteria far selection of construction
material for various uses, viz. Concrete aggregate rip-rap, Rigid and Flexible Pavemeants,
Facing, Roofing and Raving, Environmental impact an matarials.

Engineering geology- Importance of earth sciences in engineering. Mechanical Properties '

12

Foundation of Building, Industrial Structures and Bridges: Mechanical behavior of
foundation racks and soils. Geological investigation of the building or bridge sites. Tunnels
and Underground Power Plants: Types of tunnels, Tunnelling methods, Geolagical

investigations along tunnel alignme nts.

Potential geological hazards and suggested remedial measures. Hydraulic Structures:
Types of Dams, Basic considerations of forces on dams, Geological and geomorphological
criteria for selection of dam sites. Dam sites on igheous, Metamorphic and Siltation of

| TESEVOirs.

Bl

12

Hydrology cycle, Precipitation, Evaporation, Evapotranspiration, Seepage, Infiltration and
runoff, Availability of water in the warld, Origin of groundwater, Subsurface distribution
of watar, 3prings.

Hydrology Properties of Water Bearing Materials: Porosity, Types of porosity,
Parmeahility, Transmistivity, Storativity, Specific vield, Spacifle retention,

Mede of accurrence of groundwater, Classification of rock with respect to their water
hoaring characteristics, Aquifers, fquicledes, Aguifuge, Aquitards, Classification of

duifers and groundwater provinces,

12




Mowvament of grounowaler: Darcy's law, Reynclds nomber, and range of validity of 12
Larcy's law, theory of grovndwater How under steacy and vnsteady conditions, Hydraulic
conductivity and Intrirsis peemeahoiity, Delenmnation of penmeakbility, Tranumissiviey znd
Storativity [Storape cosfficent) by discharging pamg tests. General flow egquation.

=

Hydro-geochemistry: Physical and Chemical ¢ harscteristics ot groundwater, Classification 12
ot groundwater in respect L damestic, irrigation and industrial uge, Pollution of

W proundwater, Ground Water Exploration and rdanagament: Matural and arbificial
recharge of groundwater, Water balance, Analysis of hydrograph, Conjunctive and
Consuemptive use of groundwater.

| Sugrested Readings:

1. Chow (1964} Handbook of Applied Hydrology. McGraw-Hill.

2. Karanth, K.R. (1987} Ground Water Assessment, Deve lopment and Management of Water Rezournces.
hMefiraw-Hill.

Keyrine, OH. and ludd, '\W_R. (1998): Principles of Engineering Geology., C.B.5. Publishers,

Raghunath, H.M. (2002 ): Hydrology: Principles, Analysis and Design, Publisher; Mew Age International
Publishers.

Schultz, LR, and Cleaves, A.B. (1951): Geelogy in Engincering, John Willey and $ons, New York,

singh, Prabin (2013}: Engineering and General Geology. 5.K. Kataria and Sons.

Todd, David K. and Mays, Larry WL {2005): Groundwater Hydrology (3rd edition). Wiley India Pyt Ltd
Ward, R.C. and Robinson, M. (1999} Principles of Hydrology (4th edition). MeGraw-Hill Education,

B

B~ moen

This course can he opted as an elective by the students of following subjects: M.5¢., Environmental Science,
Chernistry, Botany, Zoology, Geophysics, Geography

Continuous Internal Evaluation Methods:
Total Marks; 25

House Examination/Test: 15 Marks
Subject paper presentation: 5 Marks
Class performance/Participation: 5 Marks
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| Progra mClass: Master in Goalogy Yoar Secand | Sermester: 1Y

Subject: Geology

Course Code: BOS1003T | Course Title: Envirenmental Geelogy

{ Course Objectives: The course is designed to make the students understand the concept and basic steps o
| Environmental Geology

Course outcomes:

| After co mipletion of the course, a student will be able to understand the:
Time scales of global changes in the ecosystems and climate
Environmental hazards- prevention and precautions.

I Earthgquakes and seismic ones
Global warming
Disaster management

Credits: 5 Seventh Elective

Max. Marks: 25+75 Min. Passing Marks:40
Total No. of Lectures-Tutorials-F ractical {in hours per weeh): L-T-P; 3-1-0

Unit Tapics | Ma. af

Lectures
Time scabes of global changes in the ecasystems and climate, Concepts and principles of 12

| environmental gealogy, Ervironmental hazards- prevention and precautions.

Earthguakes: seismic waves, Ray-path peometry in [ayered grouvnd, Foss of seismic energy, 12
s8ismic energy sources, detectionand recording of seismic waves, applied seismology.
: Distribution, magnitude and intensity of earthquakes, Precaution and prevention

| measures of following hazards: Floods: their causes and control. Landslides: Landslida
hazards: causes and investigations: Coastal ero<ion: causes and related engineering
structures

Global warming: caused by CO; increase in present atmosphere due to indiscrete | 12
exploitation of fossil fusls, defarestation. Water: Impact assessment of degradation and
contaminatiaon of surface water and groundwater guality due 1o industrialization and
urbanization. Soil: Soil profiles and oil quality degradation due tooarrigation, use of
fertilizers and pesticides. Populaticn increase: Urbanization and land use changes and
related harards.

Disaster management: Fvaluating hazards, past history, linkages between hazardous 12
avents, precurear events, predictian, prebabildy of sccurrancs, risk determination,
acteptable risk, problems and o ppaortunitias in risk assesment, human response to
hazard and dizsaster, artificial control of natural processes

v

Milankovitch Cycle, 5ea level rise, climate change, Eutrgphication and aced rain, 12
Biogeochemical oycle of carbon; Geological investigations of nuclear waste disposal sites;
Application of remate sensing and geographic information systems (G.1.5.) in
emviranmental geology.

Suppested Readings:

1. Bell, F.G.[1990): Geological Hazards. Routiedge London.
: 2. Bryant, E. (1985): Matural Hazards, Cambridge University Press.
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i, Kollear, E.A, [1978): Envinenmental Geology Zell and Howell, U5.A
Patwardnan. A5, (1999]) The Dynam e Farth System, Prentice Hall
Reynolds J &4 (1508} An ictroduction to Applied and Environime acal Geophysics. Jahn Wiiey anid sons,
England.

Subramarianm, W, [2001): Textbook in Liwvironmental Science. Marosa nternational.

waldiya, K.5. {1987); Environmental Geclogy — Indian Context, Tata Mo raw Hill,

i

This course can be opted as an elective by the students of following subjects: M.5¢., Environmental Science,
Chemistry, Botany, Zoology, Geophysles, Gesgraphy

| Continuous Internal Evaluation Methods:
Total Marks: 25
Hause Examination/Test 15 Marks
Subject paper presentation: 5 Marks
Class performance/Participation: 5 Marks




geophysical invuestigation of the Earth interior.

Program{Class: Master in Gealogy Year: Second Semester: |V

Subject: Geology

Course Code:BOS1004T { Course Title:Explaration Geophysics

Course Objectives: The objective of the course is learning and understanding the fundamenias pri nciples of

Course outcomes:

After completion of this course, a student will be able to understand the:
Basic principles af geaphysical technigues and their application to explore the mineral, water, and hydrocarban
resernves.
Credits: 5 Seventh Elective
Max. Marks: 25+75 Mlin. Fassing Marks:a0
Total No. of Lectures-Tutorials-Fractical {in hours per week}): L-T-P: 3-1-0
| = E i FR e |
Unit Topics Na. of
| Lectures
Basic principles of geaphysical exploration. Gravity Methed: Gravity force and potential, 1z
I Stable and unstable gravimeters, field procedure and reduction of gravity data. Various
types of corrections applied to gravity data, praparation of gravity anomaly maps. Gravity
effect of spherical body.
Pagnetic Method: Basic Theary, inverse square law, concept of potential, magnetism on | 12
n atornic scale, Dia- para- ferrp magnetic materials, susceptibilities and densities of various
rocks and minerals, magnetic praperties of rocks. Basics of Magnetometer.
Elactrical methods: Electrical resistively, current distributian in hamegeneaus ground due 12
mo| to single electrode and dipales. Resistively method: Basic principles, various types of
electrode configurations, Wenner, and Schlumberger configurations, Elements of 5.P. and
I.P. method.
' Seismic Method: Elementary principle of reflection and refraction methods. Ray | 12
W parameter, Gepmetry for seismic wave pathe: Refleetian from single-horizontal interface,
narmal-move-out. Different methods for velocity estimation. Dipping reflector, Dip-move-
out. |
Geometry of Seismic refractinn paths. Head waves, single-horizontal refractor, method of 12
v estimation of velocity of layers and depth of the interface. Estimation of velocity and
thickness of layers. Intercept time, delay time. Geophones, Electromagnetic geaphanes.
Hydrophones,

This course can be opted as an elective by the students of following subjects: M.5c, Environmental Science,

Suggested Readings:

1. Dobwin, Milten B, and Savit, Carl H. (1988}, Intraduetion ta Geaphysical Prospecting {4th Editian).
PMcGraw-Hill Education,

Gadallah, M.R., Fisher, B. and Fisher, R.L (2008); Exploration Geophysics. Springer.

Lowrie, William (2007): Fundamentals of Geophysics (2nd Edition). Cambridge University Press,
Robinson, Fdwin §. {1988); Basic Cxploration Geophysics. 1ohn Wiley and Sons,

Telfard, W .M., Geldart, L.P., Sheriff, R.C. and Keys, 0. AL (1950): Applied Geaphysics, Cambridge
Liniversity Press.
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Chemistry, Botany, Zaolory, Eenphrsic&. G engrahh Y

Continuous Internal Evaluation Mathods:
Tatal Marks. 2%

House Exarvnanon/Test: 15 Marks
Subject paper presentation; 5 Marks

Class performance,/Participation: & Marks




| Program) Class: Master in Geology Year: Second Semester; |

Subject: Geology

Course Code: BOS1005P Course Title: Research Project) Dissertation

Course Objectives:

The objertive of this course is 1o apprse the student with variows research and develcpment technigues used in
different branches of Geology.

Course outcomes:

After completion of the course, a student will e able to:
Identify the potential research problem
Frepare synopsis of a defined rescarch problem.

| Perform the bench work.

Interpret the acquired data.

Frepare the dissertation thesis

summarise the dissertation work in the form of a presentation,

Get exposure of vigorous [aboratory training which will help students to boost their research carrier.

Credits: 10 Research Project/ Dissertation

Miax. Marks: S0+ 50 Min. Passing Marks: 40

=11 LK

Total Mo. of Lectures-TuterialsPractical {in hours per week): L-T-P: 0-0-6

Every student shall be required to attend the dissertation work and submit a detailed report, properly labelled
and arranged collected specimens, and field diary with the signature of guide faculty members to Head of the

Department, The marks awarded for the wark shall be om the basis of these records, collection, viva voce, and
performance in the dissertation work.
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