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ANNAMALAI          UNIVERSITY
209. B. Sc. Geology

Programme Structure and Scheme of Examination (under CBCS)

(Applicable to the candidates admitted in Affiliated Colleges 

in the academic year 2022 -2023 ONLY)
	Course Code
	Part
	Study Components & Course Title
	Hours/Week
	Credit
	Maximum Marks

	
	
	
	
	
	CIA
	ESE
	Total

	
	
	SEMESTER – I
	
	
	
	
	

	22UTAML11
	I
	Language Course - I : Tamil-I
	5
	3
	25
	75
	100

	22UENGL12
	II
	English Course - I : Communicative English I
	5
	3
	25
	75
	100

	22UGEOC13
	III


	Core Course - I : Physical and Dynamic Geology


	4
	4
	25
	75
	100

	22UGEOC14
	
	Core Course - II : Palaeontology
	4
	4
	25
	75
	100

	22UGEOP15
	
	Core Practical – I : Palaeontology
	3
	-
	-
	-
	-

	22UCHEA01
	
	Allied - I :  Chemistry - I
	4
	4
	25
	75
	100

	
	
	Allied Practical  – I : 
	3
	-
	-
	-
	-

	22UENVS18
	IV
	Environmental Studies
	2
	2
	25
	75
	100

	
	Total
	30
	20
	
	
	600

	
	
	SEMESTER – II
	
	
	
	
	

	22UTAML21
	I
	Language Course - II : Tamil-II
	5
	3
	25
	75
	100

	22UENGL22
	II
	English Course - II : Communicative English II
	5
	3
	25
	75
	100

	22UGEOC23
	III
	Core Course – III : Structural Geology
	4
	4
	25
	75
	100

	22UGEOP24
	
	Core Practical – I : Paleontology and Structural 
                               Geology
	3
	3
	40
	60
	100

	22UCHEA02
	
	Allied – I : Chemistry – II
	3
	4
	25
	75
	100

	22UCHEP01
	
	Allied Practical – I : Chemistry
	3
	3
	40
	60
	100

	22UGEOE26
	
	Internal Elective – I :
	3
	3
	25
	75
	100

	22UVALE27
	IV
	Value Education
	2
	1
	25
	75
	100

	22USOFS28
	
	Soft Skill
	2
	1
	25
	75
	100

	22UNMSD01
	
	Effective English 
	
	2
	25
	75
	100

	
	Total
	30
	 27
	
	
	1000

	
	
	SEMESTER – III
	
	
	
	
	

	22UTAML31
	I
	Language Course – III : Tamil-III
	5
	3
	25
	75
	100

	22UENGL32
	I
	English Course – III : English Through Literature-I
	5
	3
	25
	75
	100

	22UGEOC33
	III
	Core Course – IV : Crystallography
	4
	4
	25
	75
	100

	22UGEOP34
	
	Core Practical – II : Crystallography
	3
	-
	-
	-
	-

	22UPHYA01
	
	Allied - II :  Physics - I
	4
	4
	25
	75
	100

	
	
	Allied Practical – II :  
	2
	-
	-
	-
	-

	22UGEOE36
	
	Internal Elective – II :
	3
	3
	25
	75
	100

	22UGEON37
	IV
	Non-Major Elective – I : Natural Resources
	2
	2
	25
	75
	100

	22UGEOS38
	
	Skill Based Subject – I : Resistivity Survey and Interpretation Technique
	2
	2
	25
	75
	100

	
	
	Total
	30
	21
	
	
	700


	
	
	SEMESTER – IV
	
	
	
	
	

	22UTAML41
	I
	Language Course - IV: Tamil-IV
	5
	3
	25
	75
	100

	22UENGL42
	I
	English Course – IV : English Through Literature-II
	5
	3
	25
	75
	100

	22UGEOC43
	III
	Core Course  – V : Mineralogy
	4
	4
	25
	75
	100

	22UGEOP44
	
	Core Practical – II : Crystallography and 

                                 Mineralogy  
	4
	3
	40
	60
	100

	22UPHYA02
	
	Allied  – II : Physics – II
	3
	4
	40
	60
	100

	22UPHYPO1
	
	Allied Practical – II : Physics
	3
	3
	40
	60
	100

	22UGEON47
	IV
	Non-Major Elective – II : Rainwater Harvesting
	2
	2
	25
	75
	100

	22UGEOS48
	
	Skill Based Subject – II : Fundamentals of Surveying
	2
	2
	25
	75
	100

	22UNMSD02
	
	MS-Office Essentials
	2
	2
	25
	75
	100

	
	
	
	30
	26
	
	
	900

	
	
	SEMESTER – V
	
	
	
	
	

	22UGEOC51
	I

II

III
	Core Course – VI : Stratigraphy and Indian Geology
	4
	4
	25
	75
	100

	22UGEOC52
	
	Core Course – VII : Igneous Petrology
	4
	4
	25
	75
	100

	22UGEOC53
	
	Core Course – VIII : Sedimentary and 

                                  Metamorphic  Petrology
	4
	4
	25
	75
	100

	22UGEOC54
	
	Core Course – IX : Economic Geology
	4
	3
	25
	75
	100

	22UGEOP55
	
	Core Practical – III : Igneous, Sedimentary and 

                                  Metamorphic Petrology
	3
	-
	-
	-
	-

	22UGEOP56
	
	Core Practical – IV : Economic Geology
	3
	-
	-
	-
	-

	22UGEOE58
	
	Internal Elective – III : 
	4
	3
	25
	75
	100

	22UGEOS59
	IV

V
	Skill Based Subject – III : Instrumentation and 

                                           analytical techniques
	2
	2
	25
	75
	100

	22UGENS57
	
	Gender Studies
	2
	1
	25
	75
	100

	
	
	Total
	30
	21
	
	
	700

	
	
	SEMESTER – VI
	
	
	
	
	

	22UGEOC61
	III
	Core Course – X : Hydrogeology
	5
	4
	25
	75
	100

	22UGEOC62
	
	Core Course – XI : Basics of Remote Sensing, 

                                GIS and GNSS
	5
	4
	25
	75
	100

	22UGEOC63
	
	Core Course – XII : Engineering Geology
	4
	3
	25
	75
	100

	22UGEOP64
	
	Core Practical – III : Igneous, Sedimentary and 

                                   Metamorphic Petrology
	4
	4
	40
	60
	100

	22UGEOP65
	
	Core Practical – IV: Economic Geology and Field 

                                 Visit
	4
	4
	40
	60
	100

	22UGEOE66
	
	Internal Elective – IV :
	4
	3
	25
	75
	100

	22UGEOS68
	IV
	Skill Based Subject – IV : Mineral Exploration 

                                           Techniques
	3
	2
	25
	75
	100

	22UEXTA67
	V
	Extension Activities
	1
	1
	100
	-
	100

	22UNMSD03
	
	Employability Readiness (Naandi/Unnati/IBM Skillsbuild)
	
	0
	25
	75
	100

	
	
	Total
	30
	25
	
	
	900

	
	
	Grand Total
	180
	140
	
	
	4500


Internal Elective Courses

	22UGEOE26-1
	Internal Elective - I : 
	 Fundamentals of Applied Geology

	22UGEOE26-2
	
	 Physics and Chemistry of Earth

	22UGEOE26-3
	
	 Natural Resources

	22UGEOE36-1
	Internal Elective - II :
	 Field Geology

	22UGEOE36-2
	
	 Climatology

	22UGEOE36-3
	
	 Rainwater Harvesting 

	22UGEOE58-1
	Internal Elective - III :
	 Environmental Geology

	22UGEOE58-2
	
	 Geo-heritage and Geo-tourism

	22UGEOE58-3
	
	 Introduction to Geological Software

	22UGEOE66-1
	Internal Elective - IV :
	 Natural hazards and Disaster Management

	22UGEOE66-2
	
	 Economic minerals and Gemstone

	22UGEOE66-3
	
	 Soil Geology


Non-Major Elective Courses (NME)

(Department of Geology offers the following NME to other Departments)

	22UGEON37
	Natural Resources

	22UGEON47
	Rainwater Harvesting


Credit Distribution

	Part
	Study Components
	Papers
	Credits
	Total Credits
	Marks
	Total Marks

	Part I
	Languages
	4
	3
	12
	100
	400

	Part II
	Communicative English & English
	4
	3
	12
	100
	400

	Part III
	Core Courses
	12
	4
	48
	100
	1200

	
	Core Practical
	4
	4
	16
	100
	400

	
	Allied Courses
	4
	4
	16
	100
	400

	
	Allied Practical
	2
	3
	6
	100
	200

	
	Internal Electives
	4
	3
	12
	100
	400

	Part IV
	Environmental Studies
	1
	2
	2
	100
	100

	
	Value Education
	1
	1
	1
	100
	100

	
	Soft Skill
	1
	1
	1
	100
	100

	
	Gender Studies
	1
	1
	1
	100
	100

	
	Non Major Electives
	2
	2
	4
	100
	200

	
	Skill Based Courses
	4
	2
	8
	100
	400

	Part V
	Extension Activities
	1
	1
	1
	100
	100

	
	Naan Mudhalvan
	
	
	
	
	300

	
	
	45
	
	140
	
	4800


	SEMESTER - I

CORE – I

PART - III
	22UGEOC13: PHYSICAL AND DYNAMIC GEOLOGY
	CREDITS: 4

HOURS:4/W


                                                                                                                                                                                                                                                            

COURSE OBJECTIVES 

1. To know about the basic principles of Geology, the Composition of the earth, and the age of the Earth.

2. To know Earth’s various exodynamic processes like weathering and action of geological agents.

3. To identify the various geological landforms produced by water.

4. To ascertain the landforms produced by exodynamic processes.

5. To know the volcanic landforms, elements of earthquakes, and tsunami.

Unit 1

Geology, scope and importance. The branches of geology and related sciences. Geological time scale. Solar system – Inner and Outer planets. Earth as a member of the solar system and its relation to other planets – Size and Density of the Earth. Earth’s components. Origin of the Earth – Nebular, Planetesimal, Tidal, and Dust cloud hypotheses; their merits and demerits. Age of the Earth – Absolute, and Relative method. Interior of the earth. 

Unit 2

Weathering - Introduction, Agents of weathering - Process of weathering: Physical, Chemical, and Biotic weathering. Mixed processes: Spheroidal weathering, exfoliation, and differential weathering. Mass wasting - Introduction - classification. Wind as a geological agents - Erosional methods and Erosional features, Transportation and depositional features by the wind.


Unit 3

Geological work and landforms are produced by Rivers: Introduction - Erosional process and Erosional features - Transportation - Depositional features. Types of streams and drainage patterns. The drainage basin. Groundwater: Introduction - Origin, distribution, and movement of groundwater. Types of water-bearing formations and types of aquifers. Erosional features - Transportation – Deposition. 

Unit 4 

Geological work and landforms are produced by Oceans: Introduction – Origin and composition of seawater – source of salt. Movements of seawater – tides, currents – waves. Erosional process and Erosional features - Transportation - Depositional features. Coral reefs and their types. Glaciers: Development and types of glaciers. Erosional processes and Erosional features - Transportation – Depositional features.

Unit 5 

Volcanoes - Classification of volcanoes - Products of volcanoes and volcanic landforms. Earthquakes - Definition - causes - classification. Elements of earthquakes. Seismic waves: definition and classification. Seismograph and seismogram. Scales of earthquakes. Effects of earthquakes. Tsunami – causes and effects.  

COURSE OUTCOMES

1. Students gain knowledge of geosciences and their scope and know about the Earth.

2. The students will gain knowledge about the exogenic processes that occur in the Earth’s Crust and know about their agents.

3. Ability to understand different landforms produced by water.

4. Complete knowledge about the landforms produced by ocean and glaciers.

5. Ability to know the endogenic process of volcanoes and earthquakes.

Text Books

1. Arthur Holmes, (1992) Principles of Physical Geology, Edited by Duff. P. 4 th Ed. Chapman and Hall, London. 

2. Radhakrishnan, V. (1996) General Geology V.V.P Publishers, Tuticorin.

3. Charles C. Plummer, Diane H. Carlson and Lisa Hammersley (2016) Physical Geology, 15th edition, McGraw Hill Education, New York.

4. Miller, (1949) An Introduction to Physical Geology, East-West Press Ltd., 

5. Spencer, E.V (1962), Basic concepts of physical Geology, Oxford & IBH, 

6. Charles Fletcher (2014) Physical Geology: The sciences of Earth, 2nded. Willey. 

7. Mohapatra, G.B. (2014) Text book of Geology. CBS edn. 

Supplementary Readings
1. Don Leet, and Sheldon Judson, (1960) Physical Geology, Prentice Hall & Co., 

2. Gorshkov,G, G and A.Yakushova,A (1967). Physical Geology, Mir Publishers, Moscow. 

3. Wyllie, P.J (1971) The Dynamic Earth, John Wiley and Sons. 

4. Vincent S. Cronin and Dennis Tasa (2018) Physical Geology. Pearson Publishers, New York. 15th edition. 

5. Jain Sreepat (2014) Fundamentals of Physical Geology. Springer Nature India Pvt. Ltd. New Delhi 

OUTCOME MAPPING
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	SEMESTER - I

CORE – II

PART - III
	22UGEOC14: PALAEONTOLOGY
	CREDITS: 4

HOURS:4/W


COURSE OBJECTIVES

1. To acquire skills on identification, classification and documentation of remains of plants and animals.
2. To know about the organic evolution concepts.

3. Acquire knowledge on morphology, classification and geological distribution of invertebrate fossils.

4. To impart knowledge on separation and classification of different microfossils.

5. Understanding the fossil records with reference to stratigraphic sequences.
Unit 1

Palaeontology: definition, subdivisions and scope, its relationship with other sub-disciplines of geology; History of development in paleontology – Application of palaeontology in geological studies – Organic evolution: modern and ancient concepts.
Unit 2

Fossils: definition, characters and kinds (body and trace fossils) - Classification of fossils – Conditions of fossilization – Nature and importance of fossil record – Fossilization processes, modes of preservation and uses of fossils - Index Fossils.

Unit 3

Detailed study of morphology, classification and geological distribution of Molluscs (Lamellibranches, Gastropods and Cephalopods) - Detailed study of morphology, classification and geological distribution of Corals, Brachiopoda, Trilobites, Echinoderms and Graptolites.

Unit 4

Modes of preservation and broad characteristics of plant fossils - Elementary knowledge of Gondwana flora - Elementary ideas about vertebrate classes; Siwalik vertebrate fauna.

Unit 5

Micropalaeontology: Detailed study of micro fossils such as Foraminifera, Radiolaria, Ostracoda and Diatoms - General characters, classification and evolution of Horse, and Man.

COURSE OUTCOMES

1. The student will gain knowledge about the classification of animal kingdom and their distribution importance.

2. The study of Paleontology encompasses the aspects of the age of the earth,
chronological arrangement of rocks and appearance and evolution of life through the geologic time. 

3. Students will able to understand animal life in the past of different phyllum their distribution. 

4. The knowledge of paleontology would enable the students to understand
the changes that occurred in the history of the earth and relate them to their field observations.

5. Able to understand the importance of plants preservation as fossils.

Text Books  

1. Black, R.M. (1988): The Elements of Palaeontology, Cambridge Univ.

2. Clarkson, E.N.K. (1986): Invertebrate Palaeontology and Evolution, Allen and Un Publ.

3. Jain, P.C. and Anantharaman, M.S. (1983): Palaeontology: Evolution and Animal Distribution,
Vishal Publ.

4. Lehmann, U. (1983): Fossils Invertebrate, Cambridge Univ. Press.

5. Moore, R.C., Lalicker, C.G. and Fischer, A.G.(1997): Invertebrate Fossils, CBS Publ.13

6. Nield, E.W. and Tucker, V.C.T. (1985): Palaeontology: An Introduction, Pergmon Press.

7. Prothero, D.R. (2004): Bringing Fossil to Life – An Introduction to Paleontology (2nd Ed.), McGraw Hill.

Supplementary Readings

1. Rastogi (1988): Organic Evolution, Kedarnath and Ramnath Publ.

2. Raup, D.M. and Stanley, S.M. (1985): Principles of Palaeontology, CBS Publ.

3. Shrock, R.R. and Twenhoffel,W.H. (1952): Principles of Invertebrate Paleontology, CBS Publ.

4. Stebbins (1979): Process of Organic Evolution (3rd Ed.) Prentice Hall.

5. Woods, H. (1985): Palaeontology Invertebrate, CBS Publ.

6. Bignot, G. (1985): Elements of Micropaleontoogy; Graham and Trotman Ltd., London.

7. P.K. Saraswati and M.S. Srinivasan (2016): Micropaleontology: Principles and Applications, Springer.

OUTCOME MAPPING
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	SEMESTER: I
PART: III
	22UCHEA01: CHEMISTRY-I
	CREDIT: 4
HOURS: 4/W


COURSE OBJECTIVES

1) To impart wide knowledge about Metallurgy.

2) To invoke the knowledge in basic concepts of chemistry.

3) To provide a knowledge on chemical kinetics. 

4) To Familiarize the students about Industrial Chemistry. 

5) To inculcate interest in Nuclear chemistry.

Unit – I: METALURGY                                                                                       HOURS: 9

Metallurgy – Introduction – Metals – Occurrence of Metals – Minerals and Ores – Difference between Minerals and Ores – Minerals of Iron, Aluminium and Copper – Concentration of Ores – Froth Floatation process, Magnetic separation, Calcination, Roasting, Smelting, Flux.   

Reduction of Mineral to Metal – Aluminothermic process – Refining of Metals – Electrolysis, Van Arkel and Zone refining.  

UNIT – II: FUNDAMENTAL CONCEPTS                                                           HOURS: 9                                                                                                                                 

Fundamental concepts – Bonding – Nature of bounds – Ionic, Covalent, Coordinate and Hydrogen bonds – Cleavage bonds -  Homolytic and Heterolytic Fission – Electrophiles, Nucleophiles and Free Radicals. Types of Organic Reactions – Substitution, Addition Elimination, Rearrangement - Definition & Examples. 

        Isomerism – Optical Isomerism – Lactic and Tartaric acid – Geometrical Isomerism – Maleic and     Fumaric Acid.

UNIT – III: CHEMICAL KINETICS AND PHOTOCHEMISTRY                        HOURS: 9                                                                                                                               

Chemical  Kinetics – Rate of a reaction – Order and Molecularity – Definition & Differences – First Order rate equation – Derivation – Half life period – Catalysis – Catalyst – Autocatalyst – Enzyme Catalyst – Promoters – Catalytic poisons – Homogeneous and Heterogenous Catalysis – Differences – Industrial application of Catalysis. 

Photochemistry – Grotthus – Draper law – Stark Einstein’s law – Quantum yield – Photosynthesis.

UNIT-IV: FUELS                                                                                              HOURS:9                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

Fuels – Classification of Fuels – Calorific Value of Fuels  - Water gas, Semi water gas, Carburetted Water gas and Producer gas – Composition and Uses 

Non-Conventional Fuels-Need Of Solar Energy-Bio Fuels-Oil gas,Natural gas and LPG-Uses

UNIT – V: NUCLEAR CHEMISTRY                                                                  HOURS: 9                                                                                                                                                                                                               

Nuclear Chemistry-Introduction-Fundamental Particle of Nucleus-Isotopes, Isobars, Isotones and Isomers-Definition and Examples-Nuclear Binding Energy, Mass Defect and N/P ratio-Nuclear Fission and Nuclear Fusion(Elementary Idea)-Applications of Radioisotopes in Medicine, Agriculture and Industries-Carbon dating.


Metallic bond-Band theory-Conductors, Insulators and Semiconductors - types.

COURSE OUTCOMES

6) Acquire thorough Knowledge about Metallurgy and Fundamental concepts in Organic chemistry.

7) Acquire an idea about Chemical Kinetics.

8) Identify the Importance of Nuclear chemistry and Metallic Bond.

9) Acquire Knowledge on Photochemistry

10) Extensive Knowledge about Fuels.

Text Books

11)  P.L. Soni, 2014, Text Book of Inorganic Chemistry, Sultan Chand & Sons, 29th edition, New Delhi.

12) P.L.Soni, H.M.Chawla, 2014, Text book Of Organic Chemistry, Sultan Chand & Sons, New Delhi.

13) Arun Bahl, B.S.Bahl,  2019, A Text Book Of Organic chemistry, Sultan &Sons, 22nd Edition, New Delhi.

14) M.K. Jain, S.C.Sharma, 2012, Modern Organic Chemistry, Vishal Publishing Company, 4th Edition, New Delhi.

Supplementary Readings

15) B.R. Puri, L.R.Sharma, K.C.Kailia, 2016, Principles of Inorganic Chemistry, Vishal Publishing Company, 33rd Edition, New Delhi. 

16) Samuel Glasstone, David Lewis, 1963, Elements Of Physical chemistry, Palgrave Macmillan, New Delhi.

OUTCOME MAPPING
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	SEMESTER: I

PART: IV
	22UENVS 18: ENVIRONMENTAL STUDIES
	CREDIT: 2

HOURS: 2/W


COURSE OBJECTIVES 

17) To gain knowledge about the importance of environmental sciences and natural resources. 

18) To learn the concept, structure and function of ecosystem and the importance of biodiversity.  

19) To understand and gain knowledge about environmental pollution and management. 

20) To impart knowledge about social issues and human population. 

21) To acquire the skills for identifying and solving pollution problem. 

UNIT - I:
INTRODUCTION TO ENVIRONMENTAL SCIENCES: NATURAL RESOURCES:

Environmental Sciences – Relevance – Significance – Public awareness – Forest resources – Water resources – Mineral resources – Food resources – conflicts over resource sharing - Exploitation - Land use pattern - Environmental impact - fertilizer –Pesticide Problems-case studies.

UNIT - II:ECOSYSTEM, BIODIVERSITY AND ITS CONSERVATION:

Ecosystem – concept – structure and function producers, consumers and decomposers - Food chain - Food web - Ecological pyramids - Energy flow - Forest, Grassland, desert and aquaticeco system.

Biodiversity - Definition - genetic, species and ecosystem diversity - Values and uses of bio diversity - biodiversity at global, national (India) and local levels - Hotspots, threats to biodiversity-conservation of biodiversity-Insitu & Exsitu.

UNIT - III:ENVIRONMENTALPOLLUTIONANDMANAGEMENT

Environmental Pollution – Causes – Effects and control measures of Air, Water, Marine, soil, solid waste, Thermal, Nuclear pollution and Disaster Management - Floods, Earth quake, Cyclone and Land slides.Role of individuals in prevention of pollution-pollution case studies.

UNIT - IV:SOCIALISSUES-HUMANPOPULATION

Urban issues - Energy - water conservation - Environmental Ethics - Global warming -Resettlement and Rehabilitation issues - Environmental legislations – Environmental production Act. 1986 - Air, Water, Wildlife and forest conservation Act – Population growth and Explosion – Human rights and Value Education – Environmental Health- HIV/AIDS – Role of IT in Environment and Human Health – Women and child welfare – Public awareness – Case studies.

UNIT-V:FIELDWORK

Visittoalocalarea/localpollutedsite/localsimpleecosystem-Reportsubmission

COURSE OUTCOMES 

After completion of this course, students will be able to gain knowledge in

22) The scope and importance of environmental science and natural resources.  

23) The structure and functions of Ecosystem and biodiversity and its conservation. 

24) The problem of environmental pollution and its management. 

25) The social issues and human population.  

26) They will identify and solve the pollution problem. 

Text Books

27) Agarwal,K.C. (2008). Environmental Biology, Nidi Publ.Ltd.Bikaner.
28) Bharucha Erach, (2004). Textbook for Environmental Studies, UGC.

29) Odum, E.P., Odum, H.T. & Andrews, J. (1971).  Fundamentals of Ecology. Philadelphia: Saunders. 

30) Brusseau, M.L., Pepper, I.L., and Gerba, C. (2019).  Environmental and Pollution Science. Academic Press, USA. 

31) Primack R.B. (2014).  Essentials of Conservation Biology, Oxford University Press, USA. 

32) Raven, P.H, Hassenzahl, D.M., Hager M.C, Gift N.Y, and Berg L.R. (2015).  Environment, (9th Ed.), Wiley Publishing, USA. 

33) Rosencranz, A., Divan, S., and Noble M.L. 2002. Environmental Law and Policy in India: Cases, Material & Statutes. Oxford University Press. 

34) Schmidtz, D., Shahar, D.C. 2018. Environmental Ethics: What Really Matters, What Really Works 3rd Edition, Oxford University Press, USA. 

35) Sengupta,R.(Ed.) 2013. Ecological Limits and Economic Development. Oxford University Press, New Delhi, India. 

36) Singh, J.S., Singh, S.P. and Gupta, S.R. 2017. Ecology, Environmental Science and Conservation. S. Chand Publishing, New Delhi. 

37) Stuetz R.M., and Stephenson T. (Eds.) (2009). Principles of Water and Wastewater Treatment Processes (Water and Wastewater Process Technologies). IWA Publishing, London, UK. 

38) Sodhi, N.S., Gibson, L. and Raven, P.H. (Eds). (2013).  Conservation Biology: Voices from the Tropics. John Wiley & Sons. 

39) Thapar, V. (1998). Land of the Tiger: A Natural History of the Indian Subcontinent. University of California Press, USA. 

40) Warren, C.E. (1971).  Biology and Water Pollution Control. WB Saunders. 

41) Wilson, E.O. (2006).  The Creation: An Appeal to Save Life on Earth. W.W. Norton & Company, NewYork, USA. 
42) World Commission on Environment and Development. (1987). Our Common Future. Oxford University Press, USA.

Supplementary Readings
43) Kumarasamy,K.,A. Alagappa Moses and M.Vasanthy, (2004).  Environmental Studies, Bharathidsan University Pub,1, Trichy.
44) Rajamannar, (2004).  Environemntal Studies, EVR College Pub, Trichy.
45) Kalavathy,S. (ED.) (2004).  Environmental Studies, Bishop Heber College Pub., Trichy.

OUTCOME MAPPING
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	SEMESTER - II

CORE – III

PART - III
	22UGEOC23: STRUCTURAL GEOLOGY
	CREDITS: 4

HOURS:4/W


COURSE OBJECTIVES

1. To learn about the methods of representing physiographic features, and attitudes of Beds.

2. Explain the mechanical properties of rocks and their structures.

3. Descriptive study of folds, unconformities, and their classification.

4. Describe the types of faults and joints.

5. Determine the orientation of foliations and lineation and uses of compass and GPS.

Unit 1

Scope and aim of structural geology. Methods of representing physiographic features – Contour - Topographic maps and Geological maps, their preparation and uses. Beds and their attitude – strike and dip–trends of outcrops and rule of ‘V’- Relation between true and apparent dips – width of outcrops – true and vertical thickness.

Unit 2 

Deformation of rocks: Causes of deformation. Stress: compressive stress, tensile stress, and shearing stress. Strain - stages of rock deformation - elastic, ductile, and brittle deformation. Primary and secondary structures:  Primary structures of extrusive and intrusive igneous rocks – Primary structures of sedimentary rocks: Bedding – graded beds – cross-bedding – ripple marks – mud cracks.

Unit 3

Folds: Geometry and elements of folded surface–classification–descriptive study of different types of folds–recognition off old sin the field and on map. Unconformities: definition–types–significance–criteria for recognition in the field and on a map–overlap and offlap; inlier and outlier.

Unit 4

Faults: definition – terminology – genetic and geometric classification and description of faults – recognition of faults in the field and on the map – distinction between faults and unconformities. A short account of rift valleys. Joints: definition–geometric and genetic classification and descriptive study – applications of joints.

Unit 5

Foliation: Primary and secondary foliations; Cleavage and Schistosity: Types and Origin of Rock Cleavages. Lineation: Types and origin of lineation. Mechanism and uses of Clinometer and Brunton compass. GPS and its uses in geological mapping.

COURSE OUTCOMES

1. Students will gain the basic knowledge of various physiographic features and understand the geometry of geological structures.

2. Understand the mechanical deformation of rocks and its various structures.

3. Ability to know the geometry, and elements of folds and unconformity and recognition in the field.

4. Complete understanding the genetic and geometric classification of faults and joints.

5. Gain the knowledge of origin and types of foliations and lineations and mechanism of mapping.
Text Books

1. Billings, M.P. (1972) Structural geology 3 ed. Prentice Hall, Inc. Englewood Clifs, N.J.

2. Davis, G.R. 1984, Structural Geology of Rocks and Region, John Wiley

3. Hills, E.S. Elements of Structural Geology, 2nd ed. Wiley, New York.

4. Hobbs, B.E., Means, W.D. Williams, P.F. 1976. An Outline of Structural geology, John Wiley. 

5. Lahee F H (2002) Field Geology 6th ed. Mc Graw Hill Book Company Inc. New York

6. Robert R Compton, 1962, Manual of field geology, John Wiley and sons.

Supplementary Readings

1. Bruce E. Hobbs, Winthrop.D.Means, Paul F.Williams - An outlines of structural geology – 

2. John Wiley and Son, New York.

3. Himus and Sweeting – The elements of Filed Geology – University Tutorial Press Ltd. -

4. London.

5. Gokhale. N.W (2014) Theory of structural geology.CBS ed.
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	SEMESTER - II

CORE PRACTICAL – I

PART - III
	22UGEOP24: PALAEONTOLOGY AND STRUCTURAL GEOLOGY
	CREDITS: 3
HOURS:3/ W


COURSE OBJECTIVES

1. Knowledge of various modes of preservation of fossils.

2. To acquire knowledge in the identification of fossils both in field and laboratory and study of various fossils in terms of their classification, morphological characteristics and geological distribution of fossils.

3. To familiarize in the identification of important fossil, ecology and their significance to the geological environment.

4. They will be trained for the field measurement techniques like true dip, apparent dip, and estimation on the thickness of bed.

5. Able to prepare geological structural maps.
Practical/Exercise

Paleontology

1. Study of fossils showing various modes of preservation.

2. Drawing and description of invertebrate and plant fossils as per the list mentioned in the theory syllabus.

3. Classification, morphology and geological distribution of following Fossils: Cidaris, Micraster, Hemiaster. Cerethium, Terebratula, Spirifer, Rhynchonella, Products, Turritella, Natica, Physa, Pecten, Gryphaea, Arca, Cardita, Nautilus, Ammonodis,Ceratites, Bellemnites, Calymene, Paradoxide. Corals - Plant fossils: Glossopeteris,Gangamopteris and Ptylophyllum.

Structural Geology

1. Calculation of True dip and apparent dip.

2. Determination of Throw/Heave/ Stratigraphic separation

3. Estimation of Thickness of beds,

4. Methods of representing physiographic features on geological and contour maps

5. Interpretation of geological and contour maps.
COURSE OUTCOMES

1. Students get knowledge about the modes of preservation of fossils and application of palaeontology in stratigraphic time-scale.

2. Detailed knowledge about the morphological characters of various kinds of fossils and their distribution over the world.

3. The students will have practical experience on the measurement of Geometry of geological  formation

4. Students will easily understand the mapping of the geological features.

5. Capable of doing geological surveys.
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	SEMESTER: II
PART - III
	22UCHEA02: CHEMISTRY – II
	CREDIT: 4
HOURS: 3/W


COURSE OBJECTIVES

46) Make the students familiar with Coordination Chemistry.

47) To acquire thorough knowledge about Carbohydrates and proteins.

48) Enable the students to acquire knowledge in Electrochemistry.

49) To have an idea about paint and varnishes.

50) To create about knowledge in medicinal chemistry.

UNIT – I: COORDINATION CHEMISTRY




HOURS: 12                  

Coordination Chemistry-Introduction-Nomenclature of Coordination Compounds-Ligands, Central Metal Ion, Complex Ion, Coordination Number-Definition and Examples-Werner theory of Coordination Compounds-Biological role of Haemoglobin and Chlorophyll. 

Industrial Chemistry- Fertilizers and Manures-Bio fertilizers-Organic Manures and their importance-Role of NPK in Plants-Urea, Potassium Nitrate and Superphosphate of Lime-Preparation and uses.  

UNIT – II: CARBOHYDRATES AND AMINOACIDS



HOURS: 12                                                                                                                         

Carbohydrates-Classification—Glucose-Preparation and Properties of Glucose-Structure of Glucose (Elucidation Not Necessary)-Starch and Cellulose-Occurrence, Properties and uses. 

Amino Acids and Proteins-Classification of Amino Acids-Essential and Non Essential Amino Acids-Preparation of Amino Acid-Gabriel Phthalimide Synthesis – Iso electric Point of Amino Acid-Proteins-Classification of Proteins based on Physical Properties and Biological Functions-Primary and Secondary Structure of Proteins (Elementary treatment only).

UNIT – III: ELECTROCHEMISTRY





HOURS: 12                                                                       

Electrochemistry-Specific and Equivalent Conductance-their determination-Variation of Specific and Equivalent Conductance on Dilution-Ostwald’s dilution law-Kohlrausch law-Conductivity Measurement-Conductometric Titrations.

pH and Buffer,Importance of pH and Buffers in living systems-Buffer solution and Buffer action-Buffer-Definition-pH determination by Indicator Method.

UNIT – IV: PAINTS AND GLASS





HOURS: 12                                                                          

Paint-Component of paint- Requisites of a Good Paint-Varnishes-Definition-Types and Composition-Safety Matches-Introduction-Contents in Match sticks and Match Box-Industrial making of Safety Matches. 

Glass-Composition, Manufacture, types and uses.

UNIT- V: DRUG CHEMISTRY






HOURS: 12                                                             

Drugs-Sulpha Drugs-Preparation and Uses of Sulpha pyridine and Sulpha diazine-Mode of action of sulpha Drugs-Antibiotics-Uses of Penicillin, Chloramphenicol and Streptomycin-Drug abuse and their Implication.

   Chemotherapy-Definition-Analgesics, Antipyretics, Antiseptics, Tranquilizers and Sedatives-Explanation with two Examples-Anaesthetics-Local and General Anaesthetics.

COURSE OUTCOMES

51) Wide Knowledge about Coordination Chemistry.

52) Identify the importance of Carbohydrates, Amino acids and Proteins.

53) Acquire Knowledge about the action of drugs.

54) Able to understand about Paint and Varnishes.

55) Able to understand the concepts of pH and Buffers in living systems. 

Text Books

56)  R.Gopalan, 2012, Text book Of Inorganic Chemistry, Universities Press, 1st Edition, Hyderabad.

57)  P.L.Soni, H.M.Chawla, 2014, Text Book Of Organic Chemistry, Sultan Chand and Sons, 29th Edition, New Delhi.

58) Arun Bahl, BS.Bahl, 2019, A Text Book Of organic Chemistry,  Sultan Chand and Sons, 22nd Edition, New Delhi.

59) P.C.Jain, M.Jain, 2019, Engineering Chemistry, Dhanpat Rai& sons, 17th Edition, New Delhi.

60) Jayashree Ghosh, 2015, A Text Book Of Pharmacuetical Chemistry, Sultan Chand and Sons, New Delhi.

Supplementary Readings

61) R.Gopalan, P.S.Subramanian, K.Rengarajan, 1991, Elements  of Analytical Chemistry, Sultan Chand and Sons, 2nd Edition, New Delhi.

62) B.R.Puri, L.R.Sharma, K.C.Kailia, 2016, Principles Of Inorganic Chemistry, Vishal Publications, 33rd Edition, New Delhi.
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	SEMESTER: II
PART: III
PRACTICAL – I
	22UCHEP01: CHEMISTRY PRACTICAL – I
	CREDIT:3

HOURS:3/W


COURSE OBJECTIVES

63) To help the students to develop the skills in Titrimetric Analysis.

64) To learn the basic analytical method. 

65) To know about various indicators and their significance.

66) To impart knowledge about primary standard solution.

67) To enhance knowledge about stoichiometric relationship for standardization.

VOLUMETRIC ANALYSIS

     A.
Acidimetry and alkalimetry

68) Strong Acid Vs Strong Base.

69) Weak Acid Vs Strong Base.

70) Strong Acid Vs Weak base.

71) Determination of hardness of Water.

B.
Permanganometry

72) Estimation of Oxalic acid.

73) Estimation of Ferrous Sulphate.

C.
Iodometry

74) Estimation of Potassium dichromate.

75) Estimation of Potassium Permanganate.

COURSE OUTCOMES

76) Able to understand the techniques of Titrimetric Analysis.

77) Acquire knowledge in Analytical skills.

78) Analyse the given unknown solution and assess its normality.

79) Evaluate the amount of substance from the normality.

80) Predict the hardness of water samples using EDTA. 

Text Books

81) V.Venkateswaran, R.Veeraswamy, A.R.Kulandaivelu, 1997, Basic principles of Practical Chemistry, Sultan Chand and Sons, 2nd edition, New Delhi.

82) Anbusrinivasan.P, 2021 Allied Chemistry Practicals – Volumetry and Organic Analysis, Shri Publications, 1st Edition, Chidambaram, Tamil Nadu, India.

83) A.O.Thomas, 1999, Practical Chemistry, Scientific book Centre,7th Edition, Cannanore, Kerala

Supplementary Readings

84) Sundaram, Krishnan, Raghavan, 1999, Practical Chemistry (Part III), S.Viswanathan Co. Pvt Ltd, 2nd Edition, Kannur.

85) B.S.Furniss, A.J.Hannaford, P.W.G.Smith, A.R.Tatchell, 2005, Vogel's Text Book of Practical Chemistry, 5th Edition, Pearson Education, New Delhi.
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	SEMESTER - II

INTERNAL ELECTIVE– I

PART - III
	22UGEOE27-1: FUNDAMENTALS OF APPLIED GEOLOGY
	CREDITS: 3

HOURS:3/W


COURSE OBJECTIVES
1. To understand the applied geology subjects and their importance.

2. To know the relationship between geology and other branches.
3. Capable of connecting applied geology to other fields.
4. To know about the role of physics and chemistry plays in geology.

5. To understand the role of geologists in other fields.

Unit 1

Geology and applied geology- Scope and importance of applied geology- Relation with their branches of sciences.

Unit 2

Applied hydrogeology - concept- scope and importance- relation with other branches of hydrogeology.

Unit 3

Applied sedimentology- definition- scope and importance- relation with other branches of petrology, environment and stratigraphy.

Unit 4

Geophysics- definition- scope and application, Geochemistry- definition- scope and applications. Relationship with other branches.

Unit 5

Engineering geology- application with engineering projects. Mining geology, Environmental geology- concept, scope and role of geologists.

COURSE OUTCOMES
1. Students able to understand the basis of the subject

2. Understand the different branches of applied geology.

3. Understand the relationship and importance of studying applied geology
4. Able to utilize their professional expertise in the field of applied geology.

5. Students will understand the other fields applied in geology.

Text Books

1. Sanjay Akhauri, 2015, Fundamentals of Hydrogeology, Zobra Books.
2. Bernard K Rop, Wycliffe H Namwiba, 2018 Fundamentals of Applied Geology Competency and Evaluation Approach, LAP LAMBERT Acdemic Publishing, Germany.

3. D.V. Reddy, 2018 Applied Geology, I Edn.Vikas Publishing House Pvt. Ltd.

4. G.B.Mahapatra, 2017. A text book of Geology, New Age International (P) Ltd. Publishers India.
Supplementary Readings
1. P.K.Mukherejee, 1987 A text book of Geology, Kolkata.

2. Suboth Dhakal, 2012 Fundamentals of Geology, Kalyani Subedi, Nepal.
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	SEMESTER - II

INTERNAL ELECTIVE – I

PART - III
	22UGEOE27-2: PHYSICS AND CHEMISTRY OF EARTH
	CREDITS: 3

HOURS: 3 / W


COURSE OBJECTIVES
1. To understand the earth and its importance.

2. To know the origin and distribution of elements.

3. Knowledge of the fundamentals of chemistry, and physics needed to provide insight into the earth processes. 

4. To know about the elements of earth and solar system.

5. Able to know the environmental degradation due to geological waste.

Unit 1

Earth: surface features Continents, continental margins, oceans.

Unit 2


Earth’s interior Variation of physical quantities and seismic wave velocity inside  the  earth,  major sub divisions and discontinuities. Concepts of Isostasy; Airy and Pratt Model. Core: Seismological and other geophysical constraints. The geodynamo – convection in the mantle.

Unit 3

Elements of earth’s magnetism Secular variation and westward drift; Solar activity and magnetic disturbance.

Unit 4

Elements – origin, abundance in the solar system / planet earth; Earth accretion and early differentiation; Stable isotopes: Different isotopes and its geological applications.

Unit 5

Environmental geochemistry Geological disposal of nuclear waste; Lead in environment and effect of lead on human health
COURSE OUTCOMES
1. Students able to understand the basis of the subject

2. Understand the different physical characteristics of the earth.
3. Understand the different chemical components of the earth.
4. Students can understand the stable and radioactive isotopes to geological processes and time scales.
5. Understand the environmental geochemistry.

Text Books

1. Holmes, A., Principles of Physical Geology, 1992, Chapman and Hall

2. Condie, K.C. Plate Tectonics and Crustal Evolution, Pargamon Press, 1989.

3. Krauskopf, K. B., & Dennis, K. Bird, 1995, Introduction to Geochemistry. McGraw-Hill

Supplementary Readings

1. Faure, G. Principles and Applications of Geochemistry(1998), Prentice Hall, 600 pp.
2. Anderson, G. M. (1996). Thermodynamics of natural systems. John Wiley & Sons Inc.

3. Steiner, E. (2008). The chemistry Maths book. Oxford University Press.
4. Yates, P. (2007) Chemical calculations. 2nd Ed. CRC Press.
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	SEMESTER - II

INTERNAL ELECTIVE – I

PART - III
	22UGEOE27-3: NATURAL RESOURCES
	CREDITS: 3

HOURS: 3/W 


COURSE OBJECTIVES
1. To understand the sources on the earth.

2. To know the forest and water resources and their types and process.

3. To know the atomic and metallic minerals.

4. To know the knowledge about food and energy resources.

5. To know about the importance of studying natural resources.

Unit 1

Forest resources - types of forest- uses of forests. 

Unit 2

Water Resources- Surface water- Ground water ad wells- floods- water pollution and quality- water-borne diseases.

Unit 3

Mineral resources- a brief outline of metallic minerals- atomic minerals.

Unit 4

Food resources- world food problem- uneven distribution of food- changes caused by agriculture- Fertilizers- Pesticides.

Unit 5

Energy resources- energy demands- renewable energy resources- non renewable energy resources- atomic energy.

COURSE OUTCOMES
1. Gain knowledge of natural resources on the earth.
2. Gain the knowledge of distribution and management of resources.

3. Students will understand the basics concepts, compounds and problems particularly as related to the environment, water, plants and food crops.

4. Students will understand Mineral and Energy resources and their role in society.

5. Students will have a greater knowledge of how natural resources relate to the economy and environment, both current and future.

Text Books
1. Anji Reddy. M (2012) Text of Environmental Sciences, B.S.Publications, Hyderabad.

2. Daniel R. Lynch (2009).Sustainable Natural resource Management; for Scientists and Engineers. Cambridge University Press.

3. Kevin H. Deal. (2011) Wildlife and natural Resource Management, 3rd edition. Delmar Cengage.
Supplementary Readings

1. Graham Park (2016). Introducing Natural Resources,  Dunedin Academic.
2. Pandey.B.W. (2005). Natural Resource Management. Mittal  Publications
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	SEMESTER - III

CORE - IV

PART - III
	22UGEOC33: CRYSTALLOGRAPHY
	CREDITS: 4

HOURS: 4 / W


COURSE OBJECTIVES
1. To know about the nature, forms, habit, symmetry elements of crystals.
2. To know about measurement of interfacial angles and twins in crystal.

3. Ability to apply the basic knowledge about the crystals to identification of minerals.

4. Analyze the importance of Crystallography Studies in the Geology.

5. To develop an in-depth knowledge on crystal science to know the various type minerals and their respective crystal system.
Unit 1

Crystal, Crystalline and amorphous forms.   A brief outline of crystal structure. Morphological characters of a crystal. Crystallographic axis-Axial Ratios, Parameters-indices and   symbol. Weiss   and   Millerian   systems   of   crystal   notation-zones-crystal   forms- Holohedral, Hemihedral, Hemimorphic and Enantiomorphous forms in crystals – interfacial angles and their measurements – contact goniometers.

Unit 2

Classification of crystals systems and classes- Study of the symmetry elements and forms of the Normal, Pyritohedral, Tetrahedral and Plagiohedral classes of Cubic system. With special reference to well developed crystals of Analcite,Galena, Garnet, Magnetite,  Spinel, Fluorite.

Unit 3

Study of symmetry elements and forms of Normal, Hemimorphic, Tripyramidal, Pyramidal  Hemimorphic,  Sphenoidal  and  Trapezoidal  classes  of  Tetragonal system  with special  reference  to  well  developed  crystals  of  Zircon,  Rutile,  Cassiterite,  Vesuvianite, Apophyllite. Study  of  the  symmetry elements and forms of Normal, Hemimorphic, Tripyramidal, Pyramidal-Hemimorphic, Trapezohedral, Rhomohedral, Rhombohedral-Hemimorphic, Tri-Rhombohedral and Trapezohedral classes of Hexagonal system with special reference to well developed crystals of Beryl.

Unit 4

Study of Normal, Hemimorphic and Sphenoidal classes of Orthorhombic system with  special  reference  to  well  developed  crystals  of  Barite, Sulphur,Staurolite,Topaz. Study of symmetry elements and forms of the Normal classes of Monoclinic and Triclinic systems with special reference to well developed crystals of Gypsum, Epidote, Orthoclase, Axinite, Albite ,Anorthite, and Rhodonite.

Unit 5

Twin crystals - Definition - Evidences of Twinning - Twinning plane, twinning axis and composition plane, Kinds of Twinning – Simple, Contact, Penetration and repeated twins.  Polysynthetic and Cyclic twins.  Secondary twins. A brief outline of imperfection and irregularities in crystals.

COURSE OUTCOMES
1. On completion of the course, students will be able to  acquire knowledge  about Crystal systems

2. Students will get the knowledge of the crystal structure.

3. Understand the basics of crystals, formation and their classification 

4. Analyze the importance of  Studies of twins crystals
5. Various Type minerals and their respective crystal system

Text Books
1. Dana, F.S. (1955): A text book of mineralogy - Asia Publishing House - Willey.

2. Wade., F.A. and Mattox, R.B. (1960) Elements of crystallography and mineralogy, Harper Bros

3. Phillips, P.C (1956): An introduction to crystallography Longmans green & co.,

4. Kerr, P.F. (1977) Optical Mineralogy (fourth edition) McGraw Hill Book, New York. Company.

5.  W.S. MacKenzie, A.E. Adams, K.H. Brodie (2017) Rocks and Minerals in Thin Section A Colour Atlas, Taylor and Francis 2nd Edn. 

Supplementary readings 

1. M.J.Buerger, (1956), Elementary crystallography, John Wiley & Sons.

2.  Phillips, W.R,  (1986) Optical Minerlogy, Griffen, D.T

3. Walhstrom, E.F. (1960) Optical crystallography – John wiley.

4. Winchel, A.n. (1968) Elements of optical mineralogy, part 1 & 2 Wiley Eastern.

5. Smith H.G.: Minerals under microscopy – Murby.
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	SEMESTER: I / III

PART: III
	22UPHYA01: PHYSICS – I
	CREDIT: 4
HOURS: 4/W


COURSE OBJECTIVES
1. To understand the concept of elasticity and strength of solid materials, viscous properties of liquids and surface tension.

2. To acquire knowledge on centre of gravity, state of equilibrium and stability of floating.

3. To study the heat capacity, conduction, convection, and radiation

4. To understand conversion of heat into mechanical work.

5. To know the phenomena of light such as interference, diffraction, polarization, and their applications

UNIT  I :Properties of matter






12 Hours

Elasticity: Hooke’s Law – Elastic Constants – bending of beam – Bending moment –Cantilever Depression at the loaded end of a cantilever – determination of Young’s modulus by non-uniform bending and uniform bending.

Viscosity: Turbulent and streamline flow - Viscous force – Coefficient of viscosity of a liquid –Poiseuille’s formula.

Surface Tension: Surface Tension – Surface Tension and interfacial surface tension by the method of drops.









UNIT II : Mechanics







12 Hours

Centre of Gravity – solid hemisphere – Hollow hemisphere – solid cone – solid tetrahedron. 

States of Equilibrium: Equilibrium of a rigid body – Stable, unstable and neutral equilibrium – Example - Stability of Floating bodies – Metacenter – Determination of Metacentric height of a ship.







UNIT  III :Heat








12 Hours

Specific heat capacity of solids and liquids – Dulong and Petit’s law – Newton’s law of cooling – Specific heat capacity of a liquid by cooling - Heat conduction – coefficient of thermal conductivity by Lee’s disc method – Convection- Land and sea breeze- Black body radiation – Wien’s distribution law, Rayleigh Jeans law, Wien’s displacement law – Planck’s radiation law – Stefan’s law of radiation




UNIT IV: Thermodynamics






12 Hours

Laws of thermodynamics(zeroth, first and second) – isothermal and adiabatic processes - Carnot’s engine and Carnot’s cycle – Efficiency of a Carnot’s engine – Third law of Thermodynamics-Entropy – Change in entropy in reversible and irreversible process – change in entropy of a perfect gas – change in entropy when ice is converted into steam.










UNIT V: Optics







12 Hours

Interference – conditions for interference maxima and minima – Air wedge –thickness of a thin wire – Newton’s rings – determination of wavelength using Newton’s rings.

Diffraction – Difference between Fresnel and Fraunhofer diffractions – Theory of transmission grating – normal incidence.

Polarization - optical activity – Biot’s law –Specific rotatory power – determination of specific rotatory power using Laurent’s half shade polarimeter.


COURSE OUTCOMES
Students studying this coursewould understand the following:

1. Fundamentals of elasticity, theory of bending, flow of liquids and viscous forces and surface tension

2. centre of gravity of bodies of different shapes, equilibrium of states and forces involved in stability of floating.

3. transmission of heat by the processof conduction, convection, and radiation.

4. various laws involved in heat transformation, thermodynamics, and the concept of entropy

5. the phenomena like interference diffraction, and polarization, optical activity of liquids and its uses

Text Books
1. Brijlal and Subramanyam M, (1983),Properties of matter, Eurasia Publishing co., III Edition 

2. Brijlal& Subramanyam M, (2005),Heat and Thermodynamics, S.Chand & Co, 16th Edition 

3. Subramanyam M &Brijlal, (2004),A Textbook of Optics, S. Chand and co., New Delhi, 22nd Edition
Supplementary Readings
1. Mathur D S, (1976), Element of properties of matter, S. Chand & Company Ltd,10th Edition 
2. Mathur  D S, (2014) Heat and Thermodynamics, SultanChand & Sons, 5th Edition.

3. Murugeshan R, (2008),Optics and Spectroscopy, S. Chand and co., New Delhi
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	  SEMESTER - III

INTERNAL ELECTIVE – II

PART - III
	22UGEOE36 - 1: FIELD GEOLOGY
	CREDITS: 3

HOURS: 3 / W


COURSE OBJECTIVES
1. To understand the need of field investigation and mapping.
2. To understand the suitable time for field visit and role of geologist in the field. 
3. To have knowledge on field equipments applied for geological studies. 

4. To know about the field sampling techniques.

5. To know about the rock types, Soils and vegetation and geology of Tamil Nadu.

Unit 1

Role of Field geology and field geologist- Field methods and Types of investigations- Purpose of Geological mapping- Field maps- Scale of maps. Topographic expressions and relief - investigation of out crops-inlier and outlier-Soils and vegetation.


Unit 2
Previous literature and importance - Selection of camp site- Climate and region: Arid, Semiarid and Mountain. Organisation of field camp-Requirements and precautions-Equipment and supplies- Basic, Additional, Supplementary, Special and Optional. Components and uses of Clinometer and Brunton Compass.
Unit 3

Geological Mapping-General considerations- Depiction of relief- Latitude and longitude-Map Grids- Investigation of surface features, cuttings, quarries and mines. Measurement of strike and dip- Bearing and reading directions. Outline of field work with igneous, sedimentary and metamorphic rocks.
Unit 4

Samples and sampling methods- Trimming of hand specimens, fossil specimens, mineral specimens. Numbering, labelling, packing and storage of samples. Symbols for geologic maps and lithology. Marking on maps-Mounting and folding of field maps. Field photographs. Applications of computer in preparation of geological map and writing report.

Unit 5

General geological setting-structure and tectonics of Tamil Nadu. Distribution of important rock types of Tamil Nadu. Geoheritage sites of Tamil Nadu.

COURSE OUTCOMES
1. The student will gain knowledge from the field work, for the preparation of maps

2. They know about the different field sampling techniques.

3. They will be trained for plotting of the orientation of the structural features.

4. Students will identify the rock type and observation techniques in the field.

5. Students will train for writing report about the observing geology in the field.

Text Books
1. F.H.Lahee (2002) Field geology, 6th ed. McGraw Hill, Publishers.

2. C.L.Dake and C.S.Brown. Interpretation of topographic maps,

3. J.W.Low (1957) Geological field methods, Harper & Brothers publishers.

4. R.R. Compton (1962) Field Geology, Wiley Publishers.

5. S.M.Mathur (2015) Guide to Field Geology, PHI Learning Private Limited, Delhi.
Supplementary readings 

1. J.D. Foresten. Principles of field and mining geology, Wiley Publishers

2. G.W.Himus and G.S.Sweeting. Elements of field geology,
3. G.W.Chiplonker (1960) Geological Maps, Dastane Bros., Pune.
4. W.B.Upton (1986) Landforms and topographic maps, John Wiley Publishers.

5. N.W.Gokhale (1987) Manual of geological maps, CBS Publishers and Distributors.
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	SEMESTER - III

INTERNAL ELECTIVE – II

PART - III
	22UGEOE36 - 2: CLIMATOLOGY
	CREDITS: 3

HOURS: 3 / W


COURSE OBJECTIVES
1. To know the climate and weather and its distribution of temperature.

2. To know about the knowledge of air pressure and its circulation.

3. To understand water to water process in Earth.

4. To know about the cyclone, anti-cyclone and climate change.

5. To understand about the relation between climate and water.

Unit 1

Introduction to climatology, composition and structure of atmosphere concept and elements of weather and climate vertical and horizontal distribution of temperature: isolation definition, scope and branches of climatology.

Unit 2

Air Pressure and atmospheric circulation air pressure: influencing factors. Horizontal distribution of air pressure, wind: Types of winds – global, regional and local Upper air circulation – jet stream (concept, origin and effects).

Unit 3

Humidity and precipitation. Humidity: Types - absolute, relative and specific condensation and its forms precipitation and its types. Global distribution of rainfall.

Unit 4

Climate and weather phenomena. Cyclones: tropical and temperate Anti-cyclones and tornados El Nino and Indian monsoon Global warming and climate change.

Unit 5

Applied Climatology. Climate and water resources. The global hydrologic System. The Water budget at the Earth’s Surface. Evapotranspiration. Soil moisture and groundwater.

COURSE OUTCOMES
1. Students know difference between the weather and climate also the role of water, air and soil in climate.

2. Students know basic atmospheric processes and how they lead to weather and climate.

3. Appreciate the land surface-ocean-atmosphere interaction and how they affect the weather and climate.

4. Have basic knowledge about the Past and Present History of climate change in water and soil.

5. Understand the air pressure and humidity role in climatology.

Text Book
1.  Bar Charts, (2012). Meteorology (Quick Study: Academic).

2. Donald Ahrens C, (2008), Meteorology Today: An Introduction to Weather, Climate, and the Environment. Study Guide/Workbook.

3. Frank R. Spellman , (2012). The Handbook of Meteorology.

4. Frederick K. Lutgens, Edward J. Tarbuck, Dennis Tasa , (2009) The Atmosphere: An Introduction to Meteorology (11th Edition).

5. Frederick K. Lutgens,, Edward J. Tarbuck, Dennis Tasa, (2012) The Atmosphere: An Introduction to Meteorology (12th Edition).

6. Steven A. Ackerman,Meteorology, John A. Knox, (2011) Third Edition.

7. Storm Dunlop, (2003). The Weather Identification Handbook: The Ultimate Guide for Weather Watchers.

8. Sverre Petterssen, (2008) Introduction to Meteorology.

Supplementary Reading

1. Donald Ahrens C, (2011) Essentials of Meteorology: An Invitation to the Atmosphere.

2. Donald Ahrens. C. (2008) Essentials of Meteorology.

3. James R. Holton, (2004). An Introduction to Dynamic Meteorology (International Geophysics).

4. Roland B. Stull, (1988). An Introduction to Boundary Layer Meteorology (Atmospheric Sciences Library).

5. Roland B. Stull, (1999). Meteorology for Scientists and Engineers.
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	SEMESTER - III

INTERNAL ELECTIVE – II

PART - III
	22UGEOE36 - 3: RAINWATER HARVESTING
	CREDITS: 3

HOURS: 3 / W


COURSE OBJECTIVES
1. To understand the importance of rainwater harvesting for water supply and will learn about different types of rainwater harvesting systems.

2. To get familiar with different potential uses of rainwater and understand the advantages and limitations.

3. To get familiar with different components of Groundwater management strategy.

4. To make them understand the Artificial groundwater recharge structures.

5. To understand and explain the main quality concerns concerning BIS and WHO standards.
Unit 1

Hydrological cycle and its components. Need for artificial recharge and rainwater harvesting, monsoon, cyclones and rainfall distribution in India. Role of the meteorological department. 

Unit 2

Rain Water harvesting:  principles.  Different  Water  harvesting  techniques  – classification  based  on  source,  storage  and use.  Runoff harvesting – Long-term harvesting techniques - Short-term harvesting techniques. Recycling of domestic water -Sources of water to recharge in urban areas. Rainwater harvesting in urban areas: RWH structures - design – construction.

Unit 3

Surface water and Groundwater. Vertical distribution of groundwater. Aquifer and its types. Water table and its fluctuations. Over-exploitation of groundwater. Saltwater intrusion and remedial measures. Interlinking of rivers in India. Water quality parameters.  BIS and WHO standards. 

Unit 4

Various artificial recharge structures: recharge ponds - recharge pits -percolation ponds - basin spreading - surface and subsurface dykes - recharge wells - recharge bore wells. Permanent Structures for  soil  conservation  and  gully  control  –  check  dams, drop,  chute  and  drop inlet  spillways.  Soil erosion control structures – introduction, classification and functional requirements

Unit 5


Groundwater management strategy, sources of water contamination and remedial measures. Recycling of effluent water, impact of urbanization on water resources. Definition for river basin, sub basin, watershed and micro watershed. Role of the public in watershed management practices at village level.

COURSE OUTCOMES
1. Understands different potential uses of rainwater advantages and limitations.

2. Students get exposure to different components of Rain Water Harvesting and Artificial groundwater recharge.
3. Learned about the potential of rainwater harvesting under different circumstances.

4. Know various temporary and Permanent RWH structures. 

5. Have an idea for creation of RWH and Artificial groundwater recharge structures in needy places.
Text Books 

1. Rajora,R.,(1998), Integrated Watershed Management, Rewat Publications, New Delhi.

2. Tideman.E.M.,

3. Lal.S., (2004), Watershed, Development, Management and Technology, Mangal Deep

4. Publications,358p.

5. Paranjape,S.et.al.,(1998),  Watershed  Based  Development:  A  Source  Book,  Bharat

6. Gyan Vigyan Samathi, New Delhi.

Supplementary readings

1. Suresh,R.,(2002), Soil and Water Conservation Engineering, Standard Publishers and Distributers, Delhi.

2. Kakade,B.K.,(2002),    Soil    and    Water    Conservation    Structures    in    Watershed

3. Development    Progarmmes, BAIF    Development    Research    Foundation, Pune.
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	SEMESTER - III

NON-MAJOR ELECTIVE – I

PART - IV
	22UGEON37: NATURAL RESOURCES
	CREDITS: 2
HOURS: 2/W


COURSE OBJECTIVES
1. To understand the sources on the earth.

2. To know the forest and water resources and their types and process.

3. To know the atomic and metallic minerals.

4. To know the knowledge about food and energy resources.

5. To know about the importance of studying natural resources.

Unit 1

Forest resources - types of forest- uses of forests. 

Unit 2

Water Resources- Surface water- Ground water ad wells- floods- water pollution and quality- water-borne diseases.

Unit 3

Mineral resources- a brief outline of metallic minerals- atomic minerals.

Unit 4

Food resources- world food problem- uneven distribution of food- changes caused by agriculture- Fertilizers- Pesticides.

Unit 5

Energy resources- energy demands- renewable energy resources- non renewable energy resources- atomic energy.

COURSE OUTCOMES
1. Gain knowledge of natural resources on the earth.
2. Gain the knowledge of distribution and management of resources.

3. Students will understand the basics concepts, compounds and problems particularly as related to the environment, water, plants and food crops.

4. Students will understand Mineral and Energy resources and their role in society.

5. Students will have a greater knowledge of how natural resources relate to the economy and environment, both current and future.

Text Books
1. Anji Reddy. M (2012) Text of Environmental Sciences, B.S.Publications, Hyderabad.

2. Daniel R. Lynch (2009).Sustainable Natural resource Management; for Scientists and Engineers. Cambridge University Press.

3. Kevin H. Deal. (2011) Wildlife and natural Resource Management, 3rd edition. Delmar Cengage.
Supplementary Readings

1. Graham Park (2016). Introducing Natural Resources,  Dunedin Academic.
2. Pandey.B.W. (2005). Natural Resource Management. Mittal  Publications
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	SEMESTER - III

SKILL BASED – I

PART - IV
	22UGEOS38: RESISTIVITY SURVEY AND INTERPRETATION TECHNIQUES
	CREDITS: 2 

HOURS: 2 / W


COURSE OBJECTIVES
1. To delineate subsurface geological features using D.C. Resistivity data
2. To interpret VES data for geological features.
3. To preprocess resistivity data in computers and subsequent interpretation
4. To generate 2D vertical electrical profiles

5. To develop 3D electrical tomography and interpret geological features.
Unit 1

D.C. Resistivity data Interpretation: Potential distribution at the surface of horizontally stratified earth, Kernel function and its relation to the subsurface parameters, apparent resistivity function, computation of apparent resistivity model curves, principle of digital linear filtering.  

Unit 2

Interpretation of Vertical Electrical Sounding data: Interpretation of resistivity VES data, empirical methods for interpretation of resistivity sounding data, indirect interpretation techniques, auxiliary point method, partial curve matching, complete curve matching, direct interpretation techniques, automatic direct interpretation method, Dar Zarrou Dk parameters, inversion techniques. 

Unit 3


Computer-aided resistivity data interpretation using software: Resistivity data preprocessing, principles of equivalence, suppression and detectability problems, effects of deviations from the fundamental assumptions, electrical resistivity imaging.





Unit 4

Electrical Profiling: 2D Profiling near a vertical contact and thin vertical dykes and discussion of the expected apparent resistivity curves.




Unit 5

Electrical Resistivity Tomography (ERT): 3D tomography and applications.


COURSE OUTCOMES
After the successful completion of the course, the students will be able to:

1. Independently adopt several geophysical survey techniques.  

2. Develop expertise to identify geological features from resistivity data

3. Use computer software for the interpretation of resistivity data

4. Prepare vertical profiles out of resistivity data

5. Generate 3D visualized resistivity tomography images.

Text Books
1. Ramakrishna TS. (2006) Geophysical Practice in Mineral Exploration and Mapping, Geological Society of India, 382p.

2. Bhattacharya & Patra (2012) D.C.: Geoelectric Sounding: Principles and Interpretation,  Kindle Edition.

3. Kuntez G. (1966) Principles of Direct Current Resistivity Prospecting, Schweizerbart Science Publications. 1003p.

4. Keller, G.V. and Frischknecht, F.C.  (1966) Electrical Methods in Geophysical Prospecting. Pergamon Press, Oxford. 

5. Van Nostrand, R.G. and Cook, K.L. (1966) Interpretation of Resistivity Data. United States Government Printing Office, Washington.
Supplementary readings

1. Wait R. (1959) Over-voltage Research and geophysical application, Elsevier

2. Koefoed, O. (1979) Geosounding Principles-1: Resistivity Sounding Measurements. Elsevier Science Publishing Company, Amsterdam.

3. Patra H & Nath S (1999) Schlumberger Geoelectric Sounding in Ground Water
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	SEMESTER - IV

CORE - V

PART - III
	22UGEOC43: MINERALOGY
	CREDITS: 4 

HOURS: 4 / W


COURSE OBJECTIVES
1. To learn about the physical and optical properties of rock-forming minerals.

2. To know about the structure, physical and chemical properties of ortho, ring sheet, chain and framework silicates.

3. To know about the nature, forms, habit, symmetry elements, measurement of interfacial angles and twins in crystals.

4. Gain knowledge of important rock forming minerals physical, chemical and optical properties.

5. To understand the mode of occurrences of ortho ring silicate minerals.

Unit 1

Physical properties of minerals: Density & specific gravity, mechanical cohesion, colour and luster, magnetism, electrical properties. Definition, explanation and examples of the following: Isomorphism. Dimorphism, Polymorphism, Isodimorphism, Paramorphism, Pseudomorphism – Molecular and empirical formulae of minerals.

Unit 2

Plane polarized light, double refraction, snell’s law. Optical properties of minerals: colour, form, cleavage, refractive index, relief, alteration, inclusions, zoning, pleochroism, pleochroic haloes, twinkling, isotropism and anisotropism, extinction, polarization colours, birefringence, twinning. Optic sign, uniaxial and biaxial interference figures. Primary and secondary optic axes, optic axial angle measurements, optic orientation. Dispersion in crystals, optic anomalies.

Unit 3

Crystal structure and classification of silicates, Crystallization and occurrence of Minerals in igneous, metamorphic and sedimentary rocks. Ortho silicates, Ring and Di silicates, Chain silicates, Sheet silicates and Framework silicates.

Unit 4

Physical and optical properties, chemical composition and mode of occurrence of Quartz group, Feldspar group, Feldspathoid group, Amphibole Group and Pyroxene Group minerals.

Unit 5

Physical properties, chemical composition, classification, diagnostic properties and mode of occurrence of ortho ring silicates: olivine group, garnet group, alumino silicates – epitode group, zircon, staurolite, beryl, cordierite and tourmaline, sheet silicates: mica group.

COURSE OUTCOMES
1. Students will gain knowledge of the minerals and their formation.

2. Students will get knowledge of the crystal structure.

3. Students will get knowledge of the physical & chemical properties of minerals.

4. Understand the basics of crystals, formation and their classification.

5. Able to know about the optical properties of the important rock-forming minerals.
Text Books
1. Dana, E.S.(1949) A text book of Mineralogy, Asia Publishing House

2. Phillips, P.C. (1963) An introduction to Crystallography, Longmans Green & Co.

3. Berry Mason, L.G. (1961) .Mineralogy, W.H.Freeman & Co.,

4. Deer, W.A. Howie, R.A. and J. Zussman, 1966, An Introduction to the Rock Forming minerals, Longmans.

5. Kerr, B.F. (2014) Optical Mineralogy 4th Ed. Mc Graw Hill, New York.

6. Bexter Perkins (2011) Mineralogy 3rd Ed. PHI

Supplementary readings


1. Read, H.H.(1962) (2005) Elements of Mineralogy, 27th edition, W.H. Freeman & Co.

2. Wade, F.A & Mattox, R.B (1960), Elements of Crystallography and Mineralogy, Harper & Bros.

3. Alexander N.Winchell, 1968, Elements of Optional Mineralogy, Parts I and II, Wiley Eastern (P) Ltd., London.

4. Ernest, E.Walhstrom, 1960, Optional Crystallography, John Wiley & Sons.
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	SEMESTER - IV

CORE PRACTICAL - II

PART - III
	22UGEOP44: CRYSTALLOGRAPHY AND MINERALOGY
	CREDITS: 3 

HOURS: 4/W


COURSE OBJECTIVES
1. To know the geometry of crystal models 
2. To study the crystallographic features.

3. Understanding different crystal systems.

4. To get knowledge on the identification of minerals by using hand specimens.

5. Able to identify the rock forming minerals in the microscope

Practical/Exercise

Crystallography

Morphological study of the crystal models representing the following minerals;

1. Cubic system
Normal Class: Galena, Garnet, Gold, Fluorite, Copper, Magnetite

Pyritohedral Class: Pyrite

Tetrahedral Class: Tetrahedrite, Sphalerite, Boracite.

Plagiohedral Class: Cuprite

2. Tetragonal System

Normal Class: Zircon, Rutile, Vesuvianite, Cassiterite, Apophyllite 

Tripyramidal Class: Scheelite, Scapolite

Pyramidal – Hemimorphic Class: Wulfenite 

Sphenoidal Class: Chalocopyrite

Trapezohdral Class: Nickel Sulphate 

3. Hexagonal System

Normal Class: Beryl

Hemimorphic  Class: Zincite

Tripyramidal Class: Apatite

Hexagonal Trapezohedral Class: Quartz

Rhombohdral Class: Calcite, Haematite, Corundum

Rhombohdral – Hemimorphic Class: Tourmaline 

Trigonal Trapezoheral Class: Quartz

4. Orthorhombic system

Normal class: Barite, Sulphur, Olivine, Topaz

Staurolite, Hypersthene 

Hemimorphic Class: Calamine

Sphenoidal Class: Epsomite

5. Monoclinic System
Normal Class: Gypsum, Augite, Hornblende, Epidote, Orthoclase

6. Triclinic system

Normal class: Axinite, Albite, Anorthite, Rhodonite.

Twin Crystal of the minerals: Spinel, Fluorite, Pyrite, Rutile, Calcite, Staurolite, Aragonite, Calamine, Gypsum, Orthoclase, Augite, Hornblende, Albite. 

Mineralogy
1. Megascopic study of the quartz group, feldspar group, feldspathoid group, pyroxene group, amphibole group.  

2. Microscopic study of quartz group, feldspar group, feldspathoid group, pyroxene group, amphibole group.  

COURSE OUTCOMES
1. Students will recognize symmetry elements, crystal classes and morphology.

2. Students will recognize the difference between different classes.

3. Students will have the practical experience to identify the minerals through the microscope.

4. Students will understand the mineral nature occurrences and by using the physical properties they identify the minerals

5. They also get knowledge on the crystal face, symmetry and forms through the models.
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	SEMESTER: II / IV

PART : III
	22UPHYA02: PHYSICS II
	CREDIT: 4
HOURS: 3/W


COURSE OBJECTIVES

1. To understand the concept and laws of electrostatics, working of capacitors.

2. To acquire knowledge on current electricity, electromagnetic induction and resonance circuits.

3. To understand the atom models, X-rays and nuclear properties and reactions.

4. To study fundamentals of solid-state electronics diodes and transistors.

5. To know the number system, logic gates and basic digital circuits.

UNIT I:  Electrostatics






12 Hours

Coulomb’s inverse square law – Gauss law and its applications (Intensity at a point due to a charged sphere & cylinder) – Electric potential – Electric potential due to a point charge – Principle of a capacitor – Capacity of a spherical and cylindrical capacitors – Energy stored in a capacitor – Loss of energy due to sharing of charges - Capacitors in series and parallel – Types of capacitors.



UNIT II:  Current Electricity and Electromagnetism



12 Hours

Resistance in series and parallel connections – Kirchoff’s laws – Wheatstone’s network – condition for balance – Carey-Foster’s bridge – measurement of specific resistance – determination of temperature coefficient of resistance

Electromagnetic Induction – Faraday’s law – Lenz law – Self Inductance – Mutual Inductance – Coefficient of Coupling. 

A.C. Circuits – Mean value – RMS value – Peak value – LCR in series circuit –impedance – resonant frequency – sharpness of resonance.





UNIT III : Atomic and Nuclear Physics




12 Hours

Bohr’s atom model – radius and energy – Atomic excitation – Ionization potential –Frank and Hertz Method - Vector atom Models – Pauli’s exclusion Principle –Various quantum numbers and quantization of orbits –X-rays – Production – properties – Derivation of Bragg’s law – uses in industrial and medical fields – Nucleus – Nuclear properties – Mass defect –Binding energy - Radioisotopes – Uses of radioisotopes – Nuclear fission and Nuclear fusion.


UNIT IV :  Analog Electronics





12 Hours

Semiconductor – PN junction diode – Bridge rectifier – Zener diode – Regulated power supply.

Transistor – Working of a transistor – CE Configuration – Transistor Characteristics(CE mode) – CE amplifier – feedback – Hartley oscillator – Colpitts oscillator.


UNIT V :  Digital Electronics






12 Hours

Number system – Decimal – Binary – Octal and Hexadecimal system – Number Conversion(decimal to binary, decimal to hexadecimal and vice versa) - Binary addition, subtraction.

Logic gates – OR, AND, NOT, XOR, NAND and NOR gates – truth tables – Half adder and Full adder – Laws and theorems of Boolean’s algebra – De Morgan’s theorems.


COURSE OUTCOMES
Students studying Allied Physics-II would have learnt the following:

1. Electric intensity, potential and capacitor principle and its types.

2. laws used in electrical circuits, specific resistance measurement and laws of electro magnetic induction.

3. various atom models, nuclear models, fission and fusion reactions. 

4. solid state electronic devices diode and transistor, their characteristics and applications.

5. the number systems, conversion between them and logic gates and digital circuits.

Text Books
1. BrijLal & Subramanyam, (2005), Electricity and Magnetism, Ratan Prakashan Mandir Publishers.

2. Murugesan R, (2001),Electricity and Magnetism, S. Chand&co.

3. Murugesan R, (1998),Modern Physics, S. Chand& co.

4. Theraja B L, (2003),Basic Electronics, S.Chand&co.

5. Sedha R S, (2004) A Textbook of Digital Electronics, S.Chand & co, First edition,

Supplementary Readings
1. Narayanamurthi, (1988) Electricity and Magnetism, The National Publishing Co, First edition,.

2. Vasudeva,D.N. Electricity and Magnetism, (Twelfth revised edition) 

3. Rajam J B, (1990),Atomic Physics, S. Chand & Company Limited, New Delhi, First edition,.

4. Srivastava B N, (2005) Basic Nuclear Physics, Pragati Prakashan, Meerut.

5. Albert Paul Malvino, (2002),Digital principles and Applications, McGraw-Hill International Editions, New York.
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CORRELATION LEVELS: 1- LOW, 2- MODERATE, 3- HIGH
	SEMESTER: II / IV

PART : III
PRACTICAL – I
	22UPHYP01: PHYSICS PRACTICAL – I
	CREDIT: 3
HOURS: 3/W


COURSE OBJECTIVES
1. To know the method of determining elastic properties of solids

2. To learn the experimental method to determine surface tension and viscous properties of liquids

3. To acquire knowledge of measurement of optical properties of solid

4. To acquire knowledge to measure the size of very small objects.

5. To gain knowledge of finding thermal properties of liquids

6. To obtain the electrical properties of a conductor and to perform experiments to study the semiconductor devices and digital circuits.

LIST OF EXPERIMENTS

(Any 12 Experiments to be done)

1. Non-Uniform bending – Pin and Microscope.

2. Uniform bending-scale and Telescope.

3. Rigidity modulus – Torsional oscillation method. 

4. Coefficient of viscosity of liquid – Variable Pressure head (burette) Method 

5. Surface tension and Interfacial Surface tension by Drop weight Method. 

6. Specific heat capacity of liquid – Newton’s law of cooling Method.

7. Thermal conductivity of a bad conductor – Lee’s disc Method.

8. Spectrometer – Refractive index of a solid prism.

9. Spectrometer – Grating – minimum deviation method.

10. Air wedge – Thickness of the given thin wire. 

11. Newton’s Rings – ‘R’ determination.

12. Meter bridge – Specific resistance.

13. Carey Foster’s Bridge – Resistance Determination.

14. Potentiometer – low range voltmeter.

15. Characteristics of a PN junction diode – Forward resistance and knee voltage.

16. Characteristics of a Zener diode - Breakdown voltage.

17. Basic logic gates – AND, OR and NOT gates using discrete components.

18. Study of basic logic AND, OR and NOT gates – Integrated circuits (IC)

19. Verification of NAND and NOR as Universal gates.

20. Verification of De Morgan’s theorem.

COURSE OUTCOMES
After Completion of the Allied Physics Practical course the student would be conversant in measuring the 1)elastic properties 2) surface tension 3)viscous 4) thermal 5) electrical 6)optical properties and 7)acquired knowledge of semiconductor diodes and digital gates.

Text Books
1. Somasundaram S (2012), Practical Physics, Apsara Publications, Tiruchirapalli.

2. Sasikumar R (2011) Practical Physics, PHI Learning Pvt. Ltd, New Delhi.

3. Arora CL, B.Sc. Practical Physics, S.Chand & Co. limited.

Supplementary Readings
1. Srinivasan S, A TextBook of Practical Physics, S.Sultan Chand Publications.

2. Ouseph C.C, U.J. Rao (30 May 2009) Practical Physics and Electronics Viswanathan,  Printers& Publishers Pvt Ltd..Chand and co., New Delhi, 6th Edition. 

3. Murugesan  R, (2005) Allied Physics I & II, S. Chand & Co. First Edition.

4. Thangaraj K, Jayaraman D Allied Physics, Popular Book Department, Chennai.

5. Mathur D S, (1999) Elements of Properties of Matter, S. Chand & Co.
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	SEMESTER - IV
NON MAJOR ELECTIVE – II

PART - III
	22UGEOE36 - 3: RAINWATER HARVESTING
	CREDITS: 2
HOURS: 2/W


COURSE OBJECTIVES
1. To understand the importance of rainwater harvesting for water supply and will learn about different types of rainwater harvesting systems.

2. To get familiar with different potential uses of rainwater and understand the advantages and limitations.

3. To get familiar with different components of Groundwater management strategy.

4. To make them understand the Artificial groundwater recharge structures.

5. To understand and explain the main quality concerns concerning BIS and WHO standards.
Unit 1

Hydrological cycle and its components. Need for artificial recharge and rainwater harvesting, monsoon, cyclones and rainfall distribution in India. Role of the meteorological department. 

Unit 2

Rain Water harvesting:  principles.  Different  Water  harvesting  techniques  – classification  based  on  source,  storage  and use.  Runoff harvesting – Long-term harvesting techniques - Short-term harvesting techniques. Recycling of domestic water -Sources of water to recharge in urban areas. Rainwater harvesting in urban areas: RWH structures - design – construction.

Unit 3

Surface water and Groundwater. Vertical distribution of groundwater. Aquifer and its types. Water table and its fluctuations. Over-exploitation of groundwater. Saltwater intrusion and remedial measures. Interlinking of rivers in India. Water quality parameters.  BIS and WHO standards. 

Unit 4

Various artificial recharge structures: recharge ponds - recharge pits -percolation ponds - basin spreading - surface and subsurface dykes - recharge wells - recharge bore wells. Permanent Structures for  soil  conservation  and  gully  control  –  check  dams, drop,  chute  and  drop inlet  spillways.  Soil erosion control structures – introduction, classification and functional requirements

Unit 5


Groundwater management strategy, sources of water contamination and remedial measures. Recycling of effluent water, impact of urbanization on water resources. Definition for river basin, sub basin, watershed and micro watershed. Role of the public in watershed management practices at village level.

COURSE OUTCOMES
1. Understands different potential uses of rainwater advantages and limitations.

2. Students get exposure to different components of Rain Water Harvesting and Artificial groundwater recharge.
3. Learned about the potential of rainwater harvesting under different circumstances.

4. Know various temporary and Permanent RWH structures. 

5. Have an idea for creation of RWH and Artificial groundwater recharge structures in needy places.
Text Books 

1. Rajora,R.,(1998), Integrated Watershed Management, Rewat Publications, New Delhi.

2. Tideman.E.M.,

3. Lal.S., (2004), Watershed, Development, Management and Technology, Mangal Deep

4. Publications,358p.

5. Paranjape,S.et.al.,(1998),  Watershed  Based  Development:  A  Source  Book,  Bharat

6. Gyan Vigyan Samathi, New Delhi.

Supplementary readings

1. Suresh,R.,(2002), Soil and Water Conservation Engineering, Standard Publishers and Distributers, Delhi.

2. Kakade,B.K.,(2002),    Soil    and    Water    Conservation    Structures    in    Watershed

3. Development    Progarmmes, BAIF    Development    Research    Foundation, Pune.
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	SEMESTER - IV

SKILL BASED - II

PART - IV
	22UGEOS48: FUNDAMENTALS OF SURVEYING
	CREDITS: 2 

HOURS: 2 / W


COURSE OBJECTIVES
1. To learn about the principles of surveying, sources and errors. 

2. To know about the components and procedures of Prismatic Compass and Traverse survey.

3. Know about the levelling procedures, instruments and its applications.

4. Understand the principles, adjustments, methods of Plane Table Survey.

5. To acquire the knowledge about the Total Station Survey and its merits and demerits.

Unit 1

Surveying: Introduction – objectives – Uses - Classification –Principle of Surveying - Units of measurements – Errors – Sources, Types of errors and their corrections – accuracy and precision, Stages of survey operations – Methods of Linear Measurement – Distance measurement devices: Ranging rod, Chain, tape.

Unit 2

Measurement of Angles and Directions – Definitions - Meridians – Bearings – Magnetic and True bearings – Azimuth. Prismatic Compass: Components -Adjustment of the compass: Centering, Levelling, and focusing the prism. Traverse: Types of the traverse –procedures – Control establishments –Adjustment of closing error. 

Unit 3


Levelling and its application: Introduction to Levelling – Methods - Types of instruments –Description of Dumpy level: Temporary adjustment of level. Auto levelling: Types – Parts – Operation – Merits and demerits. 

Unit 4

Table Surveying: Definition - Principles – Accessories – Temporary adjustments – Setting up the Plane Table - Methods of Plane table surveying: Radiation, Intersection, Traversing and Resection methods. Advantages, disadvantages and Errors in Plane Tabling.

Unit 5


Total Station Survey: Introduction – Features: Linear, Angle and Height measurements – Accessories – Setting-up and orientation - Types of error and error correction – Advantages and disadvantages of TSS.

COURSE OUTCOMES
At the end of the course, the student will be able to

1. Gain the knowledge over principles, various errors and types of surveying.

2. Ability to know the measurement of angles and direction using Prismatic Compass survey.

3. Gaining knowledge about levelling instruments and its applications.

4. Complete understating the Plane Table survey.

5. Understand the concept of recent techniques of Total Station.
Text Books 

1. Prof. T. P. Kenetkar& Prof. S. V. Kulkarni - Surveying and Levelling, PVG Prakashan, 2004.

2. N. N. Basak, Surveying and Levelling, McGrawHill Education.

3. R. Agor - A Text book of Surveying and Levelling, Khanna Publishers, 2005.

4. Venkatramaiah, Textbook of Surveying, Universities Press (India) Private Limited 2011.

Supplementary readings

1. James M Andersen, Edward M Mikhail, Surveying Theory and Practice, McGraw Hill Education.

2. Dr. B. C. Punmia, Ashok Kumar Jain and Arun Kumar Jain - Surveying, Laxmi Publications.

3. S. K. Duggal – Surveying, Vol. I, McGraw Hill Ltd, Reprint 2015.
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	SEMESTER - V

CORE - VI

PART - III
	22UGEOC51: STRATIGRAPHY AND INDIAN GEOLOGY
	CREDITS: 4 

HOURS: 4 / W


COURSE OBJECTIVES
1. To learn about the principles of stratigraphy, geological time scale, and Physiographic divisions of India.

2. To know the Precambrian geology and its various groups of India.

3. To know the various Palaeozoic rocks in India.

4. To distinguish the depositional environment, structure, and economic importance of Mesozoic stratigraphy.

5. To know the geological events during the Cenozoic era and the mineral wealth of India.

Unit 1
Introduction - Principles of Stratigraphy - Principle of Correlation - Types. Geological Time Scale - Standard stratigraphic scale and Indian Geologic Time scale. Stratigraphic classification - Physiographic divisions of India.

Unit 2

Precambrian Stratigraphy:Archaeans of Dharwar super group, Archaeans of Eastern Ghats-The Sausar and Sakoli Series, Archaeans of Singhbhum Cratons –Iron Ore Series, and Aravalli Cratons. Archaeans of Tamil Nadu, Mineral Wealth of Archaeansof India. Structure, tectonics, stratigraphy, classification ,and mineral wealth of Cuddapah system and Vindhyan super group. Delhi system, Kurnool system.

Unit 3

Paleozoic Stratigraphy: Distribution of Paleozoic rocks in India, Cambrian of Salt Range, Age of Saline Series, Upper Carboniferous and Permian rocks of Salt Range, Paleozoic rocks of Kashmir, Paleozoic rocks of Spiti, Paleozoic rocks of Peninsular India.

Unit 4

Mesozoic Stratigraphy: The Depositional Environment-distribution-life-classification and economic importance of Gondwana formations of India, Coastal Gondwana of India, Gondwana formations of Tamil Nadu. The Triassic system: Triassic of Spiti-The Lilang System. Jurassic of Kutch. Cretaceous of Tiruchirappalli-Pondicherry –Bagh Beds. Deccan Traps: distribution, structure, and stratigraphy –Lametta beds-Infratrapean and Intertrappean beds -Age of the DeccanTraps.

 Unit 5

Cenozoic Stratigraphy: Comprehensive account of the geological events that took place during the Cenozoicerain India. Rise of the Himalayas. Stratigraphy, fauna, and flora of the Siwalik system. Tertiary rocks of Assam, Karewa formation, Tertiary rock of Tamil Nadu, Tertiary rocks of Kerala, Pleistocene Glaciation- Mineral wealth of Tertiary rocks of India.

COURSE OUTCOMES
At the end of the course, the student will be able to

1. Gain the knowledge of the principles, correlations, interpretation of time scale, and physiographic divisions of India.

2. Ability to understand the knowledge of the different groups of Archean and their mineral wealth.

3. Understand the importance of the Salt ranges and the Saline Series.
4. Acquire knowledge on economic importance of Gondwana formations and Cretaceous formations of India.

5. Exposed to gaining the knowledge of the rise of the Himalayas and mineral wealth of Tertiary of India.
Text Books
1. 1.Krishnan, M.S.(2003)-Geology of IndiaandBurma,6th Edition,CBS.

2. Wadia, D.N.(1953) –Geology of India, TATA McGraw–Hill.

3. Ravindra Kumar, (1985). Fundamentals of Historical Geology & Stratigraphy of India. Wiley Eastern.

4. Lemon, R.Y(1990)-Principles of Stratigraphy, Merrill Publishing Co.

Supplementary readings
1. Pascoe, E.H.(1968)-AmanualoftheGeologyIndiaandBurma,Govt.ofIndia Publications.
2. Gregory, J.W.and Barret B.H-General stratigraphy Mathuen.
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	SEMESTER - V

CORE - VII

PART - III
	22UGEOC52: IGNEOUS PETROLOGY
	CREDITS: 4 

HOURS: 4 / W


COURSE OBJECTIVES
1. To understand origin and magma crystallization process of rocks.

2. To know the characteristic structures and textures of igneous rocks.

3. To understand the concept of crystallization of magama.
4. Learning the petrographical characteristics of important igneous rocks.

5. Able to know the origin, paragenesis, classification and nature of igneous.

Unit 1

Nature and scope of petrology – the earth shells and the chemical composition of the earth. Composition and constitution of magmas. Forms of igneous rocks- Concordant and discordant forms: Sills, laccoliths, dykes and cone sheets, phaccolith, conoliths, batholiths, multiple intrusions, composite intrusions.

Unit 2

Structure and texture of igneous rocks. Structures – vesicular, amygdaloidal, blocky lava, Ropy lava, pillow structure, flow structure, sheet joints, mural joints, columnar joints, rift and grain. Textures – definition, elements of texture, kinds of textures – equigranular, inequigranular, directive, intergrowth, reaction, Corona, Xenolithic and others.

Unit 3

Crystallization of a unicomponent magma – phase equilibria studies of binary and ternary silicate system: Albite – Anorthite systems, Forsterite-Silica system Albite – Anorthite- Diopside system, Anorthite–Forsterite– Silica system, Diopside–Forsterite–Silica system, with reference to petrogenesis. crystallization of basaltic magma.

Unit 4

Petrographic characteristics of Granite, Granodiorite, Syenite, Diorite, Gabbro and their hypabyssal and volcanic equivalents. Petrographic characters and origin of Pegmatites and Aplites, Lamprophyres, Alkaline rocks, Ultrabasic rocks and Anorthosites.

Unit 5

Bowen’s reaction principle and its bearing on petrogenesis of igneous rocks. Diversity of igneous rocks in space and time – Evidences and theories of differentiation and assimilation.

COURSE OUTCOMES
1. Students will gain knowledge of the rocks and their formation conditions. 

2. Students can understand the properties and classification of different types of igneous rocks.
3. Students are able to understand the cooling history of igneous rocks.

4. Able to identify the igneous rocks in the fields.

5. Students get familiar in recognition of different types of igneous structures in the fields.
Text Books

1. Anthony Hall, 1987,   Igneous petrology, ELBS Publihsers,

2. Barth, T.F.W.1962, Theoretical petrology, John & Wiley and sons. Principles of petrology, G.W.Tyrell, ., 1989, Methuren and Co (Students ed.)

3. Best,M.G. 1986, Igneous petrology, CBS.

4. Turner, F.J. & Verhoogen, J. 1960,
Igneous and Metamorphic petrology, Mc Graw Hill Book Co

5. Wahlstrom , E.E., 1961, Theoretical Igneous petrology, John Wiley & Sons

Supplementary readings
1. Nockolds, S.R. Knox, R.W.O B. Chinner, G.A.1979, Petrology for students, Cambrige University press.

2. Philipotts,A.(1992) Igneous and Metamorphic petrology, Prentice Hall.

3. Williams, H. Turner, F.J. and Ghilbert, C.M., 1954, Petrography W.H.Freeman and Co.

4. Alexander R. Mc Birney (2007) Igneous Petrology; Jones and Bartlett Publisher.

5. Bose,M.K.1997, Igneous petrology, World press
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	SEMESTER - V

CORE - VIII

PART - III
	22UGEOC53: SEDIMENTARY AND METAMORPHIC PETROLOGY
	CREDITS: 4

HOURS: 4 / W



                                                                                                   

COURSE OBJECTIVES
1. To understand origin and metamorphic process of rocks.

2. To know the characteristic structures and textures of metamorphic and sedimentary rocks.

3. Able to distinguish metamorphic rocks and their properties. 

4. To understand the concept and processes of metamorphism.

5. To understand the sedimentary process, sedimentary textures and structures.

Unit 1

Definition and agents of metamorphism, kinds of metamorphism and its products, Classification and nomenclature. Petrography of metamorphic rocks: Schist, gneisses and granulites.

Unit 2

Textures and structures of metamorphic rocks. Pressure- temperatures- composition diagrams for paragenetic studies - ACF and AKF diagrams. Zones, grades and facies concepts of metamorphism: Eskola, Turner-Verhoogen, Winkler’s concepts.

Unit 3

Metamorphism and deformation. Metasomatism and metasomatic process. Pneumatolyitc metamorphism–Skarn rock -injection metamorphism and auto metamorphism. Petrographic description of the following rock types – Quartzite, Slate, Schist, Gneiss, Marble and Hornfels.

Unit 4

Introduction to sedimentary petrology. Brief note on disintegration, decomposition and transportation, classification and composition of sedimentary rocks. Physical properties of particles- surface texture, shape, sphericity and roundness. Mineral stability.

Unit 5

Clastic and nonclastic textures of sedimentary rocks. Structures of sedimentary rocks. Folk and Dunham’s classification. Diagenesis and lithification processes. Petrography of clastic and nonclastic rocks.

COURSE OUTCOMES
1. Students will gain knowledge on the metamorphic and sedimentary rocks and the conditions under which they form.

2. Able to understand the properties and classification of different types of metamorphic and sedimentary rocks.

3. Students able to understand the process of formation of metamorphic and sedimentary rocks.

4. Students learn to identify, describe and classify sedimentary and metamorphic rocks using hand specimens. 

5. Able to acquire skills to determine the petrographical knowledge on sedimentary rocks. Able to gain knowledge on diagenesis and lithification processes

Text Books

1. Turner, F.J. and Verhoogen, J. 1960,
Igneous and Metamorphic petrology, Mc Graw Hill Book Co

2. Folk, R.L. (1961). Petrology of Sedimentary rocks, Hemphills,

3. Pettijohn, F.J, (1975). Sedimentary rocks, Harper & Bros. 3rd Ed.

4. Richard C.Selly (1988) Applied Sedimentolgy- Acdemic Press, Harcourt Brace Jovanovic Publishers, London

Supplementary readings
1. Philipotts,A.(1992) Igneous and Metamorphic petrology, Prentice Hall.

2. Roy Lindholm, (1989), A Practical Approach to Sedimentology, Allen and Unwin, USA.

3. Sanders, G.M, (1978). Principles of Sedimentology, Friedman, E.J.John Wiley and sons, New York.
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	SEMESTER - V

CORE - IX

PART - III
	22UGEOC54: ECONOMIC GEOLOGY
	CREDITS: 4

HOURS: 4 / W


COURSE OBJECTIVES
1. Emphasizing understanding of the various ore-forming processes and ore genesis of metallic and non-metallic minerals.

2. They gain good geological knowledge on the occurrences of ore deposits in India and the world.

3. Capable of ore body exploration techniques, sample collection and reserve estimation methods. 

4. Being able to apply geological knowledge for mineral excavation and understand technology-based mining. 

5. Understanding the complete operational knowledge related to the field of mining. 

UniT 1  
Classification of mineral deposits. Major ore forming processes: magmatic, hydrothermal, sedimentary and metamorphic processes; distribution of mineral deposits; crustal evolution and metallogenesis; metallogeny through time; plate tectonics and ore deposits.

Unit 2 

Study of following metallic mineral deposits, with special reference to their mineralogy, genesis, uses and distribution in India.  Gold, copper, aluminium, iron, manganese, chromium, lead and zinc. Study of important non-metallic industrial minerals: origin, occurrences, distribution in India and industrial uses. asbestos, mica, barytes, ceramic minerals, building stones, cement raw materials and mineral pigments. Refractory materials, abrasive minerals and fertilizer minerals.

Unit 3 

Coal Classification and ranks of coal. Coalification process and its causes; Lithotypes, microlithotypes and macerals: their physical, chemical and optical properties. Mineral and organic matter in coal. Proximate and ultimate analyses. Introduction to geology of different Tertiary and Gondwana coalfields of India. Uses of coal for various industries e.g. carbonization, liquefaction, power generation, gasification and coal-bed methane production.

Unit 4 

Origin of petroleum, maturation of kerogen. Classification of Crude oil. Reservoir rocks: general attributes Classification of reservoir rocks - fragmental reservoir rocks and chemical reservoir rocks; Migration of oil and gas: primary and secondary migration; geologic factors controlling hydrocarbon migration. Classification of hydrocarbon traps - structural, stratigraphic and combination. Cap rocks - definition and general properties. Formation water characteristics. Plate tectonics and global distribution of hydrocarbon reserves. Introduction to petroleum geology of Assam, Bengal, Cauvery, Krishna-Godavari, Cambay and Bombay offshore basins.

unit 5 

Elementary idea of geological and geophysical prospecting and mining. Role of IT in Mineral Exploration. Knowledge on mineral exploration Software Packages.

COURSE OUTCOMES
1. Students can understand the various mineral deposits and their origin and association. 

2. Understand the various types of mineral deposits that are economically valuable. 

3. They can explore mineral deposits for economic purposes. 

4. Students can recognize economically viable minerals by using exploration techniques. 

5. Able to apply geological knowledge in mineral exploitation.

Text Books 

1. Brown, C. and Dey, A.K.1955. Indian Mineral Wealth. Oxford Univ.

2. Gokhale, K.V.G.K. and Rao, T.C., 1983. Ore Deposits of India. East West Press Pvt. Ltd.

3. Jense, M.L. and Bateman A.M., 1981. Economic Mineral Deposits. John Wiley and Sons.

4. Krishnnaswamy, S., 1979. India’s Minerals Resources. Oxford and IBH Publ.

5. Deb, S., 1980. Industrial minerals and Rocks of India. Allied Publishers Pvt. Ltd.

6. Umeshwar Prasad, 2003. Economic Geology. CBS Publishers and distributors.

7. Sharma, Nand Ram, K.V.S., 1972. Introduction to India’s Economic Minerals, Dhanbad.

8. Textbook on coal geology by D. Chandra 

9. Elements of Petroleum geology: R.C.Shelly, Second Edition, Academic Press 

Supplementary readings

1. Sedimentary and petroleum geology: Bjorlykke, Springer-Verlag, 1989 

2. Basin evolution and petroleum prospectivity of the continental margins of India: R. Bastia and  M. Radhakrishna, Elsevier Development in Petroleum Science, 2012 

3. Coal Geology: Larry Thomas 

4. Petroleum Formation and Occurrence: B.P.Tissot and D.H.Welte Publisher: SpringerVerlag. 

5. Petroleum Geology: F.K.North Allen and Unwin 8. Petroliferous basins of India: Publisher: KDMIPE, ONGC.  
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	SEMESTER - V

INTERNAL ELECTIVE - III

PART - III
	22UGEOE58 - 1: ENVIRONMENTAL GEOLOGY
	CREDITS: 3

HOURS: 4 / W


COURSE OBJECTIVES
1. To know about the basic concepts of environmental Geology

2. To know the causes and effects of Natural Hazards.

3. To understand the strategies for their mitigation, Natural Hazards and Coastal processes.

4. To know the mitigate natural hazards and minimize environmental degradation.

5. To know the water resources, Pollutions and Manmade Hazards in water resource.

Unit 1

Environmental Geology: Earth’s place in space. Fundamental concepts of  Environmental Geology: Human Population Growth - Sustainability - Earth as a System - Hazardous Earth Processes - Scientific Knowledge and Values. Ecology and Geology.

Unit 2

Natural Hazards: Hazards, Disasters, and Nature Processes -Evaluating Hazards: History, Linkages, Disaster Prediction, and Risk Assessment - Fundamental principles concerning Nature Hazards - Human response to Hazards - Global Climate and Hazards - Population Increase, Land - use Change and Nature Hazards.

Unit 3

Volcanoes and Earthquakes: Earthquake caused by Human Activity- Effects of Earthquakes – Tsunami - Earthquake risk and Earthquake prediction - Earthquake warning system. Volcanic activity - Volcanic Hazards, Forecasting volcanic activity. Landslides: Human use Landslide - Minimizing the Landslide Hazards- Perception of Landslides.

Unit 4

River, Flooding, and Coastal Hazards: Rivers and Flooding: Sediments in River and Sediment deposition. Floodplain Formation - River Flooding - Urbanisation and Flooding. The Nature and Extent of Flood Hazards - Adjustments to Flood Hazards - Perception of Flooding. Coastal processes: Erosion - Coastal Hazards and Engineering structure - Human activity and Coastal Hazards.

Unit 5

Resources: Water Resources: A brief global prospectives of surface water and groundwater - Desalination – Water Managements - Water and Ecosystem. Water Pollution: Selected Water Pollutions – Oxygen - Demanding Waste - Pathogenic Organisms - Nutrients - Toxic Substances - Synthetic Organic Chemicals – Heavy Metals - Surface Water Pollution and Treatment - Groundwater Pollution and Treatment. Recycling of water resource.

COURSE OUTCOMES
1. Students will know about the environmental importance and geologist role in it.

2. Students will gain knowledge on the interaction between human activities and the atmosphere, ocean and solid earth.

3. Students will possess knowledge about floods; earthquakes, etc. and the preparedness programme.

4. Understand the different environmental pollution, its causes and remedies.

5. Understand the difference between Natural hazards and Manmade hazards.

Text Books 

1. Ignacimuthu, S., 1998. Environmental Awareness and Protection, Phoenix Publication House Pvt. Ltd., New Delhi.

2. Sharma, R.K., Gagandeep Sharma, 2016. Natural Disaster, APH Publication.

3. Strahler, A.N. and Strahler A.N.A.H., 1973. Environmental Geosciences, Wiley International Edition.

Supplementary readings

1. Valdiya, K.S (1987), Environmental Geology – Indian Context. Tata McGraw-Hill., Delhi.

2. Kellar, E.A. 1979, Environmental Geology, Charles. Merrill Publishing Co.ohio.

3. Lundgren, I. 1986, Environmental Geology, Prentice Hall.
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	SEMESTER - V

INTERNAL ELECTIVE - III

PART - III
	22UGEOE58 - 2: GEO-HERITAGE AND GEO-TOURISM
	CREDITS: 3

HOURS: 4 / W


COURSE OBJECTIVES
1. To understand the importance of Geological Heritage.

2. To know about the locations of geological sites

3. To know the geo-tourisms in India.
4. To understand the importance of field visits to geological sites.

5. To know the both geological and geomorphological heritage in India.

Unit 1

Introduction to Heritage - Geodiversity-Geoheritage. Definition and introduction to Geotourism. Geoconservation. Importance of studying Geological heritage. Geoheritage site - meaning, distribution in Tamil Nadu.

Unit 2

Geoheritage sites in Tamil Nadu- detailed study on their location, Geology, conservation and important features- Fossil wood near Tiruvakkarai, National fossil wood park Sattanur, Charnockite St. Thomas Mount, Badlands of Karai- Kulakkalnatham.

Unit 3

Geoheritage sites in South India- detailed study on their location, Geology conservation and their important features- Peninsular gneiss, Lalbagh Botanical Garden; Columnar Basalt, Coconut Island; Pillow lavas, Chitradurga District; Pyroclastic rocks Kolar district. Varkala cliff section, Thiruvananthapuram; Volcanogenic bedded barytes, Cuddapah; Eparchaean Unconformity, Chittor;

Unit 4

Geoheritage sites in other than South India- detailed study on their location, Geology, conservation and their important features- Stromatolite Fossil park, Jamarkotra; Wood Park, Jaisalmer; Plant fossil-bearing inter-trappean beds of Rajmahal Formation; Lonar Lake, Buldana Dist. Maharashtra.

Unit 5

Recognition of Geological and Geomorphological heritage in India. Importance of Geology and geography in tourism, natural and climatic regions of India. Important places of attraction for geological sites.

COURSE OUTCOMES
1. Students gain knowledge of the geological importance of the various places.

2. Students understand geoheritage and geotourism concepts.

3. Students understand the importance of field visits to geological monuments.

4. They can know ideas about fossil wood and rock types.

5. Students understand the importance of geology and geography in tourism.

Text Books

1. Geological world heritage: A global framework- paul Dingwall, Tony Weighell and Tim Badman (2005)

2. A monograph on National Geoheritage monuments of India (2016)- INTACH, Natural Heritage division, New Delhi.

Supplementary readings

1. Tourism Geography (1998) Philip. G. National Publisher
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	SEMESTER - V

INTERNAL ELECTIVE - III

PART - III
	22UGEOE58 - 3: INTRODUCTION TO GEOLOGICAL SOFTWARE
	CREDITS: 3

HOURS: 4 / W


COURSE OBJECTIVES
1. Understand the computer software for geological studies.

2. To know the basic concepts of data interpretation in computer software.

3. To understand the software related to geology.

4. To know about the statistical software used for interpretation geological data.

5. To know geological software used to interpretation geological maps and satellite images.

Unit 1

Interpretation and analysis of Geological data using MS- office, IGPET, WATEQ4F

Unit 2

Applications, Principles of data input, processing and interpretation in software like PHREEQC and MODFLOW

Unit 3

Arc CGIS, Mapinfo for spatial analysis and integration of complex geological and geophysical data. ERDAS IMAGINE as image-processing tools for analyzing remotely sensed data.

Unit 4

Overview of geostatistical analysis using the statistical package SPSS, Graphical analytical packages like Surfer and RockWorks for both 2-D surfaces.

Unit 5

Data Interpretation: Toposheets, Aerial photographs, Satellite imageries. Interpretation of Meteorology data: rainfall, temperature, wind, humidity; Interpretation of borehole logs, litho log, SP log, Resistivity log, Gamma log, neutron log.

COURSE OUTCOMES
1. Gain knowledge about the basics of computer software.

2. Gain knowledge of computer software in geology.

3. Gain the knowledge of applications and interpretation of computer software.

4. Students can learn to work on digital maps and satellite maps in geological software also they know to make new maps from that.

5. Students can learn to interpretation geological data in statistical manner and plot the geological data.

Text Books

1. Wen-Hsing Chaing & Wolgang Kinzelbach (1996)"User Manual for Processing MODFLOW", windows version 4.0,

2. Sharon L. Qi, Jennifer B. (1997) Sieverling using ArcInfo to facilitate numerical modeling of ground water flow,.

3. Hill Mc( 1992) MODFLOW – A computer program for estimating parameters of a transient, 3-D, Ground flow model using non linear regression, U.S. Geological Survey, open-file report – 91-484.

Supplementary readings

1. ERDAS: IMAGE (2018) Version 16.5(V 16.5.0.82)

2. PHREEQC Ver.1: (1995),Ground water & pollution, II Edition: A.A. Balkana. Publication, Leiden. The Parkhurst, D.Luser’s guide to PHREEQC.
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	SEMESTER - V

SKILL BASED - III

PART - IV
	22UGEOS59: INSTRUMENTATION AND ANALYTICAL TECHNIQUES
	CREDITS: 2

HOURS: 2 / W


COURSE OBJECTIVES
1. To focus on instrumentation and analytical techniques for various geological applications.

2. To know about the different geological techniques for sample preparation.
3. To understand the analytical techniques using various instruments.

4. Able to determine major and minor elements.

5. To get familiar with XRD and XRF analysis and interpretation.

Unit 1

Rock sample collection, sediment sample collection, water sample collection and samples for geochemical study. Collection of samples from exposed materials. Sampling apparatus-Scraper or drag bucket type of sampler, coring tube samplers, Snapper or grab bucket samplers, Rod samplers.

Unit 2

Sample preparation for thin sections of hard rocks and sediments. Preparation of Polished ore section Petrographic study of thin sections. Sample etching, staining and modal count techniques. Techniques of photomicrography. Thin section preparation of heavy minerals.

Unit 3

Separation; panning- rolling, sieving and handpicking. Separation of minerals-Magnetic separation-Dielectric separation of mineral particles. Electrostatic Separation.

Unit 4

Determination of major and minor elements. Principles of geological application of cathodoluminescence, Flame photometer, Spectrophotometer, atomic absorption spectrophotometry, inductively coupled plasma-atomic emission spectrometry.

Unit 5

X-Ray fluorescence spectrometry, Scanning and Transmission electron microscopy, Microprobe analysis. X-ray diffractometry, Principles of Chromatograph.

COURSE OUTCOMES
1. Gain knowledge of the advanced instruments used for the analysis of water, rocks and minerals and soils/sediments.

2. Students can know how to collect samples and which method is adopted for sampling technique in water, rocks and soils/sediments.

3. Students gain knowledge on the preparation of samples for different analyses.

4. Students can know the method of thin section preparation for rock, mineral and ore samples.

5. Students understand the principles of various instruments for the study of geological samples.

Text Books
1. Galen.W.Ewing  (1975) Instrumental methods of chemical analysis, , 4th Ed. International student Ed. Mc Graw Hill, Book Co.,

2. Klein, C and Hurlbut, Jr. C.S. John (1983) Manual of Mineralogy, John Wiley.

3. Sharma, B.K. (1998) Instrumental methods of chemical analysis, GOEL, Publishing House, Meerus.

4. Spear,F.S, (1993) Mineralogical phase Equilibria and pressure-Temperature-Time paths.  Mineralogical Society of America Pub

Supplementary reading
1. Phillips, W.M.R. and Griffen, D.T. (1986) Optical Mineralogy, CBS EdLaboratory Handbook of Hutchinson, C.S. , (1974) Petrographic techniques, John Wiley,

2. Putnis, Andrew, (1992) Introduction to Mineral Sciences, , Cambride University press.

3. Deer, W.A., Howie, R.A., and Zussman. (1996). The Rock forming minerals, Longman, London.
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	SEMESTER - VI

CORE - X

PART - III
	22UGEOC61: HYDROGEOLOGY
	CREDITS: 4

HOURS: 4 / W


COURSE OBJECTIVES
1. To learn the fundamental components of the hydrological cycle and distribution of fresh and saltwater on the Earth.

2. To impart theoretical, practical and field knowledge pertaining to the hydrogeological domain.

3. To understand the physical, chemical and biological characteristics of water with special emphasis on pollution and contamination.

4. Understand the relationship between water and rock interaction and salt water intrusion and its remedial measures in the coastal aquifers.

5. Ability to ethical, social, healthy and sustainable consumption of water resources.

Unit 1

Hydrogeology: Hydrologic cycle and its components, Origin and age of groundwater, Occurrence of groundwater, Global distribution of fresh water.  Vertical distribution of groundwater. Aquifers: Types of aquifers. Springs: Types of springs. Hydrologic properties of rocks: Porosity, Permeability, Specific yield, Specific retention, Hydraulic conductivity, Transmissivity and Storage coefficient.

Unit 2

Groundwater movements: Sub-surface movement, Base flow, Effluent flow and influent flow. Darcy’s law, Reynold’s number, Laminar flow and turbulence flow.  Water level fluctuation:  Water table and Piezometric surface and its fluctuations. Pumping test: objective, the layout of the test and its measurement.

Unit 3

Water well technology: Well types, drilling methods, construction of well, design of well, development and maintenance of wells. Artificial recharge of groundwater: Concept and methods. Saline water intrusion in aquifers: Saline water intrusion, Ghyben–Herzberg’s relationship between fresh and saline water, Prevention and control of saltwater intrusion in the coastal aquifers.

Unit 4

Groundwater quality: Chemical composition of groundwater, major cations and anions, trace elements and their sources. Water quality measurements: physical, chemical and biological parameters. Graphical representation of hydrochemical data: Piper’s facies analysis. Groundwater contaminations and Pollutions: Problems related to arsenic and fluoride contamination, radio isotopes in hydrogeological studies. Trace element and health hazards, Impact of urbanization. 

Unit 5

Groundwater exploration techniques: Surface investigation of groundwater - geologic method, electrical resistivity method, seismic method, gravity and magnetic method. Subsurface investigation of groundwater: test drilling, water level measurements. Application of geophysical logging in groundwater exploration. Groundwater provinces of India.

COURSE OUTCOMES

1. Capable of understanding the impact of water conservation methods in regional and national contexts.

2. An ability to understand the importance of groundwater augmentation strategies.

3. To perform socio-economic analysis to evaluate the intangible benefits of artificial structures.

4. Formulate and solve deterministic and optimization models for water resources.

5. To get familiarization of principles and applications of various groundwater exploration techniques.

Text Books
1. Alley, W.M., (1993), Regional Groundwater Quality-VNR, New York

2. Davies, S.N. and De Wiest, D.R., (1966), Hydrogeology-John Wiley& sons, Inc, New York,

3.  Fetter, C.W., (1990), Applied Hydrogeology-McGraw Hill, Publisher, New Delhi.

4. Freeze, R.A. and John,A., (1979), Groundwater, Cherry, Prentice Hall,Inc,604p.

5. Handa.O.P (1984), Groundwater Drilling, Oxford & I.B.H. Publishing Co.

6. Hem J.D.,(1970), Study and interpretation of the chemical characteristics of Water

7. Hiscock,K.,(2005), Hydrogeology, Principles and Practice, Blackwell Publishing,389p.

8. Karanth,  K.R.,  (1987),  Groundwater  Assessment,  Development  and  Management-Tata, McGraw Hill New Delhi 720p.

9. Kazmann, (1973) Modern Hydrology, Harper and sons Publishers, New Delhi.

Supplementary readings

1. Manning, J.C.,(2007) Applied Principles of Hydrology, CBS Publishers and Distributers,        New Delhi.

2. Raghunath, H.M., (2007), Groundwater 3rd edition, New Age International Publishers, 520p.

3. Reddy and Rami, J.P. (2008) A Textbook of Hydrology, University Science Press, Bangalore.

4. Schwartz, F.W and Zhang, H.,(2003), Fundamentals of groundwater, John Wiley& sons, Inc, New York,583p.

5. Shaw, E.M., (1994), Hydrology in Practice,3rd edition, Chapman and Hall,London,569p.

6. Subramaniam, V., (2000), Water-Kingston Publ. London.

7. Todd,  D.K.,  (1980),  Groundwater  Hydrology-John  Wiley  &  sons  publishers, New York. 

8. Tolman.C. (1972), Groundwater, McGraw Hill Book Company.

9. Walton.W.C. (1970). Groundwater Resource Evaluation, McGraw Hill Book Company.
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	SEMESTER - VI

CORE - XI

PART - III
	22UGEOC62: BASICS OF REMOTE SENSING,  GIS AND GNSS
	CREDITS: 4

HOURS: 4 / W 


COURSE OBJECTIVES
1. To know about the fundamental concept of aerial remote sensing.

2. To know the remote sensing platforms, types, scanning mechanisms, and various resolutions.

3. To gain knowledge on GIS, their data structures, and map projections.

4. To know the GIS data models, report generation, and understand the WebGIS.

5. To understand the components and functioning of GPS.

Unit 1

Aerial photographs: Introduction- Types of aerial photographs - Overlap and side lap. Stereoscope and stereo pair - Photo Mosaics–Image recognition elements. Remote Sensing: Electromagnetic spectrum: definition and components - Energy sources and Radiation principles -EMR interaction with Atmosphere - scattering, absorption, Atmospheric Window, EMR interaction with earth surface features - reflection, absorption, emission, and transmission.

Unit 2

Remote sensing platforms: Terrestrial, Airborne, and Space borne orbits and their types - Types of Satellites - Energy sources: active and passive, and Sensors: Multispectral, Thermal, and Microwave- Scanning mechanisms: Across Track and Along Track scanning - Resolutions: spectral, spatial, radiometric, and temporal. 

Unit 3

Definition of GIS - Components of GIS -Data structure: Spatial and Non-spatial data. Data format - Raster and Vector data, advantages and disadvantages of Raster and Vector data. Arc node structures - Digitization: Manual and Automatic - Map projection and its types.

Unit 4
Data input and editing - Spatial Data Models: Spaghetti model, Topology model, Digital Terrain Model, and TIN model - Spatial Analysis: Logic, general arithmetic, statistical, geometric operations overlay and buffer zones - Query and report generation from attribute data - Definition and concept of Web GIS - advantages and limitations of Web GIS.

Unit 5

Principles of Global Positioning System (GPS) - Introduction – GPS satellites – Components –Satellite Ranging – codes. Different segments - space, control, and user segments - satellite configuration - GPS signal structure - Orbit determination and representation. Basics of Geodesy.

COURSE OUTCOMES

1. The student will be exposed to the fundamental concepts of remote sensing.

2. Acquire knowledge of remote sensing types and their mechanisms.

3. Gain the knowledge of concepts, components of GIS, and their data structures.

4. Understand how the data input, editing, generating the data models as well as report in GIS related to geologic problems.

5. Ability to understand the uses and geological applications of GPS.

Text Books

1. Curran, P, (1985), Principles of Remote sensing, Longman, London.

2. GIS - Principle and applications, Vol.I and Vol. II edited by David J. Maguire, Micheal Goodchild and David W Rhind, John Willy and Sons Inc.New York, 1991.

3. Ian Heywood, Sarah Cornelius and Steve Carver (2011), An Introduction to Geographical Information Systems, 4th edition, Pearson Education Limited, England.

4. Lillesand, T. M and Keifer, R. W (1987), Remote sensing & Image interpretation, 3rdEd.,  John Wiley and sons.

5. Miller, F. H. and Kikhali, E. M. (1980), Photogrammetry, Harper and Row Publishers, New York.

6. Pandey, S. N.(1987), Principles of application of photo geology. Wiley Eastern Ltd., New Delhi.

7. Robbinson, A, H. (1983), Elements of Cartography, John Willy and Sons, New York.

8. Sabins, F.F (1988). Remote sensing principles and interpretation, Freeman, San Francisco.

Supplementary readings


1. Alfred Leick, (2007) GPS Satellite surveying:, John Willy and Sons, New York

2. GIS - A computing perspective by Micheal F. Worboys, Taylor & Francis, 1995.

3. Miller, V. C. (1961), Photo geology, McGraw Hill, New York.

4. Yeung K W, 2005 Concepts and techniques of GIS, CP Lo Albert, Prentice Hall of India.
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	SEMESTER - VI

CORE - XII

PART - III
	22UGEOC63: ENGINEERING GEOLOGY
	CREDITS: 4

HOURS: 4 / W


COURSE OBJECTIVES
1. The subject owes its growth to many civil structures which failed due to a lack of geological application in the past.   

2. Therefore study of engineering geology helps to understand the role of geology in major engineering projects.
3. To provide the knowledge of geological investigation for site selection of engineering projects..

4. To understand the rock type and their engineering properties and suitability of site conditions for dam, tunnels, roads and highways.

5. To construct a safe, long lasting and profitable benefit cost ratio structure the application of geological knowledge is very much in demand.

Unit 1

Definition and scope of Engineering Geology. Various stages of geological investigations for civil engineering projects. Engineering properties of rocks. Physical characters of building stones, concrete and other aggregates. Soils: definition and engineering properties.

Unit 2

Dams: Geological considerations for the construction of dams and reservoir sites. Types of dams, dam foundation, rock problems. Outline of important Indian Dams. Reservoirs: definition, selection of reservoir sites, and groundwater conditions. Problems in reservoirs: sedimentation, slope control, leakage and seismicity. A short account of Indian reservoirs.

Unit 3

Tunnels: definition, parts of a tunnel, types, tunnelling in hard and soft rocks, geological investigations, and groundwater conditions.
Unit 4

Geological considerations for the construction of roads/ highways and bridges. Mass Movements with special emphasis on landslides and causes of hill slope instability.
Unit 5

Foundations: definition, geological investigations, and groundwater problems. Outline of support structures: rods, bolts, anchors, arches, rings, linings, and retaining walls. Engineering considerations of seismicity. Seismic resistant structure, earthquake problems in India.

COURSE OUTCOMES

1. Engineering Geology offers the basic concepts and its application in engineering practices.

2. This  course intends  to  make the students  able to identify the suitable  sites  for different  engineering  constructions, 

3. Able to identify potential geological hazards and manage various structures to prevent and control them.

4. Selection of most suitable sites for any civil structure over or underground selection of suitable construction materials for any such project work.

5. Ensuring that the structure will last long and serve the purpose for which it has been built and leading the way for the infrastructural development of our country.

Text Books 

1. Bell,F.G.(2005).Fundamentals of Engineering Geology. B.S.Publications, Hyderabad.

2. Krynine,P.D. & W.R. Judd.(1956). Principles of Engineering Geology &Geotechnics. CBS. Delhi.

3. Legget,R.F. &A.W.Hatheway.(1988). Geology and Engineering. 3 rd ed. McGraw Hill. New York.

4. Blyth,F.G.H. &M.H.DeFreitas.(1984).A Geology for Engineers. 7th  ed. Elsevier. New Delhi.

Supplementary readings
1. Zaruba, Q. and Menci, V., 1976. Engineering Geology, Elsevier Scientific Publishing Co.

2. Subramanya, K., 1994. Engineering Hydrology, Tata McGraw Hill.
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	SEMESTER - VI

CORE PRACTICAL - III

PART - III
	22UGEOP64: IGNEOUS, SEDIMENTARY AND METAMORPHIC PETROLOGY
	CREDITS: 4

HOURS: 4 / W


COURSE OBJECTIVES

1. To develop skill and abilities in the identification of rocks with their texture, both in hand specimen and thin sections. 

2. Identify the mineralogy of rocks both in physical and optical character.

3. To know about the knowledge on the genesis of rocks.

4. To interpret petrochemical data to understand the petrochemistry and petrogenesis of rocks.

5. To learn about the kinds, textures and structures.

Practical/Exercise
I. Megascopic identification and description of the following rocks in hand specimen: 
1. Igneous Rocks : Mica Granite, Hornblende Granite, Pyroxene Granite, Tourmaline, Granite, Graphic Granite, Pegmatite, Aplite, Mica Syenite, Hornblende, Syenite, Pyroxene Syenite, Nepheline Syenite, Diorite, Gabbro, Norite, Dunite, Pyroxenite, Peridotite, Anorthosite, Dolerite, Dolerite Porphyry, 
Rhyolite, Trachyte, Andesite, Felsite, Basalt, Obsidian Pitchstone, Pumice, Volcanic Tuff, Volcanic breccias and Vitrophyre.

2. Sedimentary Rocks : Conglomerate, Breccia, Sandstone, Arkose, Grit, Flagstone shale, Laterite, Limestone, Clay, Chalk, Flint, Chert, Phosphatic Nodule, Peat, Lignite, Bituminous Coal and Anthracite.

3. Metamorphic Rocks : Mica gneiss, Hornblende schist, Chlorite Schist, Chlorite 
mica schist, Chlorite garnet schist, Mica garnet schist, Mica staurolite schist, Talc schist, Graphite Schist, Phyllite, shale, slate, Quarzite, Marble, Dolomite, Quartz magnetite rock, Amphibolite, Eclogite, Khondalite, Gondite, Charnockite and Calc granulite.

II. Preparation of thin sections of rocks and Microscopic identification of    Texture,      Structure and Petrogenesis
1. Igneous Rocks

i. Charnockite, Granite, Rhyolite and Dacite

ii. Syenite, Nephlene Syenite, Trachyte, Diorite, Andesite

iii. Anorthosite, Gabbro, Pyroxenite, Dunite, Basalt

2. Metamorphic Rocks

i. Granitic gneiss, Hornblende, Biotite, Gneiss, Quartzite, Mica, Schist, Ecologite

3. Sedimentary Rocks

i. Conglomerate, Breccia, Sandstone, Arkose, Grit, Shale, Laterite, Limestone, Oolitic limestone,

COURSE OUTCOMES
1. Students will have practical experience in identification of rocks in hand specimens.

2. Students will have practical experiences on the identification of the rocks by minerals present in the rock under microscope.

3. Students will have clear cut idea about thin sections of rocks and its preparation.

4. Students will identify the Texture, Structure and Petrogenesis of igneous and metamorphic rocks under microscope.

5. The primary objective of the course is also to train students in identifying different metamorphic textures and using that information to build up the geological history of the rock.
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	SEMESTER - VI

CORE PRACTICAL - IV

PART - III
	22UGEOP65: ECONOMIC GEOLOGY AND FIELD VISIT
	CREDITS: 4

HOURS: 4 / W


COURSE OBJECTIVES
1. Able to identify the metallic and non-metallic ores.

2. To know the methods of ore reserve estimation.

3. To identify the economic and industrial minerals in hand specimen.

4. To gain knowledge on polished sections of economic minerals.

5. To estimate mineral resources/reserves.

Practical/Exercise
Economic Geology 

1. Origin and megascopic properties of important industrial minerals.

2. Identification of ore minerals and their physical and chemical properties.  

3. Computation of ore reserves from sampling data. 

4. Estimation of ore reserves by traditional methods: included area method extended area method triangle method polygonal method and cross section method. 

5. Computation of ore reserves from maps.

Field Visit Report

COURSE OUTCOME      
1. Students will have hands-on training to identify the economic and ore minerals

2. The students will gain knowledge on ore reserve estimation.

3. Students will gain some knowledge about the traditional methods of ore reserve estimation.

4. Students will learn the method of mapping technique for ore reserve estimation in the field.

5. Students will have an idea about economic minerals identification in the fields. 

OUTCOME MAPPING
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	SEMESTER - VI

INTERNAL ELECTIVE - IV

PART - III
	22UGEOE66 - 1: NATURAL HAZARDS AND DISASTER MANAGEMENT
	CREDITS: 3

HOURS: 4 / W


COURSE OBJECTIVES
1. To know about the natural hazards and disasters.

2. To understand the natural impact of volcanoes and earthquake

3. To know about flood hazards, rivers and coastal hazards.

4. To know about the emerging approaches in Disaster reduction and Management.

5. To understand the role of disaster mitigation institutions.

Unit 1

Natural Hazards: Hazards, Disasters, and Nature Processes -Evaluating Hazards: History, Linkages, Disaster Prediction, and Risk Assessment - Fundamental principles concerning Nature Hazards - Land use Change and Nature Hazards.

Unit 2

Volcanoes and Earthquakes: Earthquake caused by Nature - Effects of Earthquakes – Tsunami - Earthquake risk and Earthquake prediction - Earthquake warning system. Volcanic activity - Volcanic Hazards, Forecasting volcanic activity. Landslides: Landslide - Minimizing the Landslide Hazards- Perception of Landslides.

Unit 3

River, Flooding, and Coastal Hazards: Rivers and Flooding: Sediments in River and Sediment deposition. Floodplain Formation - River Flooding. The Nature and Extent of Flood Hazards - Adjustments to Flood Hazards - Perception of Flooding. Coastal processes: Erosion - Coastal Hazards and Engineering structure.

Unit 4

Introduction, theoretical concepts and developments of disaster management. The role of coordination in disaster management, different approaches to disaster recovery. Planning, prevention and preparedness. The essential strategic planning for emergency management for natural hazards.

UNIT 5

The role of disaster mitigation institution- Meteorology, seismology, volcanology, hydrology, industrial safety inspectorate- institution of urban and regional planners,  awareness conservation movement, education and training of disaster, the role of media.

COURSE OUTCOMES

1. Students can learn how earth processes affect and interact with our civilization, those create hazards.

2. Students can know different types of natural hazards.

3. Students can understand the methods scientists use to predict and assess the risk of natural hazards.

4. They will gain knowledge of the disaster management plan and methods.

5. They also learn basic principles of geology, meteorology and oceanography in natural hazards.

Text Books 
1. Damon, P. Copola, (2006) Introduction to International Disaster Management, Butterworth Heineman. 

2. Gupta A.K., Niar S.S and Chatterjee S. (2013) Disaster management and Risk Reduction, Role of Environmental Knowledge, Narosa Publishing House, Delhi. 

3. Murthy D.B.N. (2012) Disaster Management, Deep and Deep Publication PVT. Ltd. New Delhi. 

4. Modh S. (2010) Managing Natural Disasters, Mac Millan publishers India LTD.

5. Monroe, J. S., Wicander, R., and Hazlett, R. (2007). Physical Geology: Exploring the Earth. Sixth Edition. Page 690.
6. Strahler, A. Introduction to Physical Geoloyg. Pub. John Wiley & Sons, Inc. 
Supplementary readings

1. Hyndman, D., and Hyndman, D. (2011). Natural Hazards and Disasters. Third Edition. 

2. Keller, E. D. (2012). Introduction to Environmental Geology. Printice Hall. 
OUTCOME MAPPING
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	SEMESTER - VI

INTERNAL ELECTIVE - IV

PART - III
	22UGEOE66 - 2: ECONOMIC MINERALS AND GEMSTONE
	CREDITS: 3

HOURS: 4 / W


COURSE OBJECTIVES
1. To learn the basics of economic minerals.

2. To know metallic and non-metallic minerals characteristics.

3. To learn about the basics of gemmology.

4. To know about the gemstone minerals and their uses.

5. To know about gemstone provinces of India and gem areas in Tamil Nadu

UNIT 1


Economic Minerals: Definition, uses and classification. Precious metals: Gold, Silver and Platinum. Ferrous and allied metals – Iron, Manganese and Chromium. Non-Ferrous and allied metals – Copper, Lead and Zinc.

UNIT 2

Radio-active metals: Uranium and Thorium. Non-Metallic Mineral Deposits: Petroleum and Natural Gas, Coal and Lignite. Abrasive Minerals: Definition, classification: High Grade Natural abrasives, Siliceous Abrasives, Soft Abrasives.

UNIT 3

Definition and scope of Gemmology. Minerals as gemstones. Classification of gemstones: gem minerals and other schemes. Characteristic and desirable features of gemstones. Weight standards are used in gemmology and metal jewels.

UNIT 4

Identification of Gemstones: Basic megascopic and optical properties of gemstones. Gemstone testing equipment: Gemstone Refractometers, Polaroid filims or plates, Gemstone microscope, Hardness testing kits, Heavy Liquids, UV light, and Spectroscope methods. Gem simulants, proxies and synthetic gemstones- their identification from natural gemstones. 
UNIT 5

Outline of important gemstone provinces in India. Gemstone areas of Tamil Nadu: Karur – Kangeyam belt, Sittampundi Area, Samalpatti Area, Pakkanadu- MUlajjady Area, and Edappadi Area. Regulations relevant to gemstone mining in India. 

COURSE OUTCOMES

1. Students know of the Economic minerals and they know why some metals are listed under precious.

2. Students can know the uses of precious metals and radio-active metals. They also have an idea about ferrous and non-ferrous metals.

3. Students can have better knowledge about minerals formed by organic matter.

4. They can have wide knowledge about gemstones and their megascopic and optical characters.

5. They will know about the gemstone province in India and gemstone areas in Tamilnadu.

Text Books  
1. Read P.G. (2005), Gemmology (3rd edition), Elsevier. 

2. Webster R. (1976), Practical Gemmology (6th edition), NAG Press. 

3. Anderson B.W. (1990), Gem Testing (10th edition), Butterworth & Co. Ltd. 

4. Schumann W. (2010), Gemstones of the world (4th edition), Sterling Pub. Co. Inc. 

5. Webster R. (revised by Anderson B.W.) (1995) Gems (4th edition), ButterworthHeinemann. 

6. O’Donoghue M. and Joyner L. (2003), Identification of gemstones, Butterworth Heinemann. 

7. O’Donoghue M. (2006), Gems: their sources, description and identification (6th edition), Elsevier. 

Supplementary readings
1. Matlins A. L. and Bonanno A. C. (1997), Gem Identification Made Easy, Gemstone Press. 

2. Robbins M. (1994), Fluorescence: Gems and Minerals under Ultraviolet Light, Geoscience Press. 

3. Arem J.E. (1987), Color Encyclopedia of Gemstones (2nd edition), Chapman and Hall. 

4. Newman Renee (2003), Gemstone Buying Guide: How to evaluate, identify, select and care for colored gems, International Jewelry Publication. 

5. Korbel P. and Novak M. (2001) The complete encyclopedia of minerals, Grange Books PLC. 

6. Schneider Stuart (2011), Collecting fluorescent minerals, Schiffer Pub. Ltd. 

7. Liddicoat R. T. (1989), A handbook of gem identification (12th Ed.), rev. Santa Monica CA: Gemological Institute of America.
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	SEMESTER - VI

INTERNAL ELECTIVE - IV

PART - III
	22UGEOE66 - 3: SOIL GEOLOGY
	CREDITS: 3

HOURS: 4 / W


COURSE OBJECTIVES
1. To learn the fundamental Concept of soil 
2. To know about the components of soil

3. To understand the physical, chemical and biological characteristics of soil
4. Understand the Concepts of structure fabric of soil
5. An ability to learn about the soil type and its origin.

Unit 1
Concept of soil, components of soil, soil profile; Process of soil formation, pedogenic processes; Classification of soil, mineral and chemical composition of soils, mineral stability during weathering; Soil organic matter form and function; A brief introduction to methods of soil conservation.

Unit 2
Fabric analysis  - size and shape, concepts of size and shape,  grade scale, methods of analysis, presentation of data, analysis and field grading; Concepts of structure fabric: Soil fabric, soil structure, soil texture and field grading units.

Unit 3
Peds and pedalilty, size and shape of peds, pedality, primary, secondary and tertiary structures and their interpretation; Voids - concepts, size, shape, arrangement and morphological classification.

Unit 4
Paleosols  -  Field recognition, description, origin and causes; Paleosol in stratigraphic records; Significance of paleosol study; Paleosols and human evolution.

Unit 5

Calcrete  -  definition,  classification,  calcrete  formation,  pedogenic calcrete soil profile, macro features in calcretes, micromorphology (petrography), calcretes from quaternary and ancient sedimentary sequences; significance of calcretes; Laterite - characteristics, genesis, Indian occurrences.

COURSE OUTCOMES

1. Capable of understanding the fundamental components of soil.

2. An ability to understand the process of soil formation, type and origin.

3. Understand the concepts of structure fabric of soil
4. To understand the physical, chemical and biological characteristics of soil 
5. An ability to learn about the field recognition, description, origin and causes of soil.

Text Books 
1. Braddy, N.C./: Nature and properties of soils.

2. Gerrard, A.J.J. : Soil and Land forms

3. Govinda Rajan, S.V. & Gopala Rao, kH.G.: Studies of Soils of India.

4. Gurrison, S. (1989): The Chemistry of Soils, Oxford University Press.

5. Hunt,C.B.: Geology of Soils

6. Jeffe, J.S.: The A.B.C. of soils

Supplementary readings

1. Terzaghi, K. & Pock,R.G.: Soil Mechanics in Engineering

2. Tayler, D.W.: Fundamentals of Soil Mechanics

3. Wright;,  V.  Paul (Ejditer)j:  Paleosols:  their  recognition  and  interpretation,  Blackwell Scientific Publication.

4. Wright;, V. Paul and Tucker, M.E. (1991) Calcretes. Blackwell Scientific Publication.
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	SEMESTER - VI

SKILL BASED - IV

PART - IV
	22UGEOS68: MINERAL EXPLORATION TECHNIQUES
	CREDITS: 2

HOURS: 3/W


COURSE OBJECTIVES
1. The main goal of the course is to provide fundamental knowledge on various methods of mineral exploration.

2. To know the latest techniques in the field of mineral exploration. 

3. Students can acquire geophysical, geochemical and groundwater exploration data.  

4. To know groundwater exploration and pollution in groundwater.

5. To know the role of Information Technology and Artificial Intelligence in Geoexploration.

Unit 1 
Ore genesis in relation to mineral exploration. Lithological and Structural guides. Different stages of exploration. Documentation and analysis of exploration data. Prospecting criteria and selection of target areas for exploration.  Geological setting and prospecting criteria for important mineral deposits.
Unit 2 

Introduction to Geochemical Exploration. Geochemical cycles, mobility and association of elements, primary and secondary dispersion patterns and their classification. Geo chemical Exploration methods: lithogeochemical, pedogeochemical and biogeochemical techniques. Geochemical surveying, sample collection methods, data processing and presentation.

UNIT 3

Scope and historical development of Geophysics- Geophysical methods used in mineral exploration –limitations problem of ambiguity in geophysical interpretation. Gravitational field of Earth. Measurement of gravity- types of gravimeter- Field Procedure. Reduction of gravity data - Interpretation of gravity anomalies. Applications of gravity method in mineral exploration. Electrical methods - application of electrical methods in mineral exploration.
Unit 4 

Geological Aspects Groundwater exploration techniques. Groundwater exploration in hard and soft rocks. Artificial recharge. Groundwater inventory. Geology and geomorphic controls of groundwater occurrences. Geochemical aspects of groundwater. Groundwater pollution - sources of contamination. Remote sensing and aerial-photo interpretation in groundwater exploration. Well hydraulics and methods of determination of aquifer characteristics.

Unit 5

Role of IT in Mineral Exploration. Computer aided ore body modelling - Conventional and geostatistical modeling. Applications of Drone technology in geohazard mapping, mineral exploration and mine management. Benefits of artificial intelligence (AI) in mineral exploration and mining. Knowledge on mineral exploration Software Packages.

COURSE OUTCOMES

1. This course invites students to understand, apply, and analyse, exploration activities through geophysical, geological and geochemical data processing.

2. Students can compare exploration methods and able to integrate and implement them in geological, geochemical and geophysical field surveys.

3. Students can get the idea to capture and interpret the groundwater data.

4. Students can know the use of satellite imageries and interpretation technique for groundwater exploration.

5. Students can have knowledge about IT in mineral exploration and know the benefits of AI in Mineral exploration.

Text Books  
1. Moon, J., Michael, K.G. Whateley, Anthony M. (2006) Introduction to Mineral Exploration. Blackwell Publishing.

2. Roonwal, G.S. (2018) Exploration: Practical Application, Springer.

3. Roger Marjoribanks (2010) Geological Methods in Mineral Exploration and Mining, Springer. 

4. John Milsom, Asger Eriksen (2011) Field Geophysics - 304 pages, John Wiley & Sons - Science. 

5. William Lowrie (2007) Fundamentals of Geophysics, Cambridge University Press - Science. 

6. Alan E. Mussett, M. Aftab Khan (2000), Looking into the Earth: An Introduction to Geological Geophysics, Cambridge University Press - Science.

7. Michael S. Zhdanov (2002) Geophysical Inverse Theory and Regularization Problems, Elsevier. 

8. Allegre, C.J. and Michard, G. (1974) Introduction to Geochemistry, Reidel, Holland. 

Supplementary readings

1. Govett, G.J.S. (1983) Handbook of Exploration Geochemistry, Elsevier.

2. Krauskopf, K.B. and Bird, D.K. (1995) Introduction to Geochemistry, McGraw-Hill International Edn. 

3. Pacal, Z. (1977) Geochemical Prospecting Methods, Ustrendi.

4. Benjamin Moseley and Lion Krischer (2020) Machine Learning and Artificial Intelligence in Geosciences. Academic Press.
5. Maurizio Petrelli (2021) Introduction to Python in Earth Science Data Analysis. Springer.
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