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List of papers in First (Odd) semester –  20 credits 
	Paper
	Hard Core  Paper

(compulsory) 
	Elective
	*Open Elective
	Minor/Major Project 

(compulsory)
	L
	T
	P
	C

	1.1
	Physical Geology 
	
	
	
	3
	1
	0
	4

	1.2
	Mineral Kingdom
	
	
	
	3
	0
	1
	4

	1.3
	Paleontology
	
	
	
	3
	1
	0
	4

	1.4
	
	Gem & Ornamental stones
	
	
	1
	1
	0
	2

	1.5
	
	Principles of stratigraphy
	
	
	1
	1
	0
	2

	1.6
	
	Computer application in Earth Science
	
	
	1
	1
	0
	2

	1.7
	
	Geostatistics
	
	
	1
	1
	0
	2

	1.8
	
	Surveying
	
	
	0
	1
	1
	2

	
	
	
	
	
	
	
	
	

	List of papers in Second (Even) semester – 20 credits 


	Paper
	Hard Core  Paper

(compulsory) 
	Elective
	*Open Elective
	Minor/Major Project 

(compulsory)
	L
	T
	P
	C

	2.1
	Mineral Resources
	
	
	
	3
	1
	0
	4

	2.2
	Rock Kingdom
	
	
	
	3
	0
	1
	4

	2.3
	Stratigraphy of India
	
	
	
	4
	0
	0
	4

	2.4
	
	Mineral Economics
	
	
	1
	1
	0
	2

	2.5
	
	Analytical Techniques
	
	
	1
	1
	0
	2

	2.6
	
	Economic Micropaleontology
	
	
	1
	1
	0
	2

	2.7
	
	
	
	Field Geology
	1
	0
	3
	4


List of papers in Third (Odd) semester – 18 credits 
	Paper
	Hard Core  Paper

(compulsory) 
	Elective
	*Open Elective
	Minor/Major Project 

(compulsory)
	L
	T
	P
	C

	3.1
	Structural Geology
	
	
	
	2
	1
	1
	4

	3.2
	Geochemistry, Thermodynamics & Environmental Geology
	
	
	
	3
	1
	0
	4

	3.3
	Exploration Geology
	
	
	
	3
	0
	1
	4

	3.4
	
	Soil Science
	
	
	2
	0
	0
	2

	3.5
	
	Crystal Growth
	
	
	1
	1
	0
	2

	3.6
	
	Experimental Mineralogy & Gemology
	
	
	2
	0
	0
	2

	3.7
	
	Seismology
	
	
	1
	1
	0
	2

	3.8
	
	Marine Geology
	
	
	1
	1
	0
	2

	3.9
	
	Nuclear Geology
	
	
	1
	1
	0
	2

	List of papers in Forth (even) semester – 18 credits


	Paper
	Hard Core  Paper

(compulsory) 
	Elective
	*Open Elective


	Minor/Major Project 

(compulsory)
	L
	T
	P
	C

	4.1
	Remote Sensing & GIS
	
	
	
	2
	0
	2
	4

	4.2
	Water Resource Management
	
	
	
	2
	1
	1
	4

	4.3
	Engineering Geology & Disaster Management
	
	
	
	3
	1
	0
	4

	4.4
	
	Rain Water Harvesting & Watershed management
	
	
	2
	0
	0
	2

	4.5
	
	Mining methods & Drilling Technology
	
	
	2
	0
	0
	2

	4.6
	
	Mineral Processing Technology
	
	
	2
	0
	0
	2

	4.7
	
	Fluid Inclusion studies
	
	
	1
	1
	0
	2

	4.8
	
	Photogeology
	
	
	1
	1
	0
	2

	4.9
	
	
	
	Dissertation
	1
	0
	3
	4


1. All hard core papers are compulsory. 

2. Any two elective subjects of 2 credits per semester per course may be selected.

3. The students who have studied or opted as hard core/elective subjects in any other or in the respective departments, are not eligible for opting these subjects.

4. Minimum of 5 students and maximum of 30 students are eligible to study open electives in the department.

5. Field work in 2nd Semester and Dissertation in 4th Semester are compulsory.

6. Any science graduate (B.Sc., B.E civil engineering and Mining) are eligible to be admitted to the Applied Geology course and the candidates should take additional make up/bridge course consisting of 2 additional papers like MK1 (stratigraphy,  paleontology & economic  geology) MK2 (mineralogy, petrology, structural geology  & geodynamics) in M.Sc.,  The same paper should not be taken as elective and open elective.

7. Admission rules and regulations are laid down as per the University of Mysore. 
8. Field Geology and dissertation as major projects allotted in 2nd and 4th semester are compulsory for the students of our Department.

9. Open elective subjects are only for students of other Department.

10. Subjects such as Mineral Resources of India, Principles of Remote Sensing and GIS, Basics of Nanotechnology, Applied Nanotechnology, Origin and evolution of Life, Origin and evolution of Earth, Basics of Crystallography and Mineralogy will be taught during 1st Semester and Gems and Ornamental stones, Rainwater Harvesting, Basics of Atmospheric sciences, Geohazards, Geoseismology, Geophysics, Minerals and Rocks will be taught during 3rd semester.

11. If the student leaves the course after completion of 1st and 2nd semester, he will be awarded as B.Sc., Honours as per the university norms.
CHAIRMAN

                   







      BOS

Semester 1
1.1 Physical Geology (4 credits - Hard Core) 

Unit 1. Lecture: Hypothesis of Origin of the earth, Age of the earth, relative and absolute methods,. Topography & Origin of continents and Ocean basins, Earth interior. Structure and composition of Continental and Oceanic Crust, Mantle: Upper mantle, transition zone  and Lower mantle, Core:Inner and outer core.
Unit 2. Lecture: Earth geological processes: epigene processes : Weathering, transportation & deposition. Fluvial land forms: Life history of a river,  drainage patterns & their significance, drainage texture, types of streams & topography produced by streams, stream erosion & valley development. Eolian landforms : forms formed due to abrasion, deflation & attrition, types of sand deposits, Glacial landforms: Definition of glaciers, formation of solid ice from snow, land forms produced by glacial erosion and deposition.

Unit 3. Lecture: Earth geological processes- hypogene process, Earthquakes: origin, elastic rebound theory, varieties of earthquake waves,  elements of earthquake: Focus, epicenter, occurrence of earthquake focus, location of epicenter and  focus of an earthquake, earthquake magnitude and intensity. Earthquake regions of the world, prediction of earthquake. Volcanoes : Introduction , structure of an ideal volcano, products of volcanism, volcanism and plate tectonics. Terrestrial heat flow: geothermal gradient, Causes for distribution of heat within the earth. Early thermal history of the earth, distribution of radiogenic heat and other processes. Continental drift theory, sea floor spreading, Plate tectonics theory.
Unit 4. Tutorial: Assignments/Seminar/Test/Discussion
Reference:

1. Geomorphology systematic and regional – O.D.Von Engeln Publ. MacMillan Co.,

2. Earthquake and earth’s structures - John H. Hodgson Publ. Prentice- Hall inc.,

3. Internal constitution of earth -  Edt. Beno Gutenberg Publ: Dover Publication

4. The interior of the earth: its structure, constitution and evolution- Martin H P Bott Publ: Edward Arnold

5. The Earth system- David Laing Publ: Wm. C. Brown Publishers

6. Study of Land Forms- R.J. Small pub: Cambridge university press

7. Principles of Geomorphology- Thornbury Publ: John Wiley and sons

8. The Physical Geography of the Sea – Matthew Fontaine Maury Publ: The Belknap Press of Harvard university press

9. Applied Geomorphology – J R Halis

10. Physical Geology – A N Strahler

11. Principles of physical geology -  Holmes.A

12. Plate tectonics and crustal evolution – Condie K C

1.2 Mineral Kingdom (4 credits - Hard Core) 

Unit 1: Lecture: Crystallography & Crystal Chemistry : Form theory of Crystals,  elements of symmetry, seven crystal systems, Concept of Unit cell and space lattice, derivation 14 Bravai’s  Lattice.  Schoenflies 32 crystal classes. Zone and Zone laws, Projections, Twinning, imperfections and defects. Chemical Bonds and their types, bond strength, ionic radii, radius ratio, coordination of atoms. Spheres in closest packing: Cubic closest packing, Hexagonal closest packing, Body centered cubic packing. Packing efficiency, Voids in closest packing. Pauling’s rule.

Unit 2: Lecture:  Mineral Properties: Physical properties of Minerals – Properties based on cohesion and hardness, light, Electricity and magnetism. Chemical classification of minerals, Classification of silicate structures.  Isomorphism, Polymorphism, Exsolution. Derivative structures.  Description of non silicate mineral groups - oxides, carbonates,  sulphides. 

Unit 3: Lecture: Rock Forming Minerals: Study of rock forming silicates with regard their chemistry, structure, properties, paragenesis and occurrence of  Major silicate groups - Olivine, Garnet, Alumino silicates; Epidote, Pyroxene, Amphibole, Mica, Feldspar, and Quartz

Unit 4: Practical: Study of the crystals of the different systems, Megascopic identification of rock forming minerals  Megascopic and microscopic identification Ore minerals, Determination of Vibration directions and sign of elongation in minerals.  Pleochroic scheme. Interference figures in uniaxial and biaxial minerals and determination of Optic sign. Determination of Birefringence   using   Bereck compensator. 

Reference:

1. An Introduction to crystallography - F.C.Phillips.

2. Elementary Crystallography - Buerger

3. Solids - Azaraoff.

4. Elements of X-ray Crystallography - Azaraoff.

5. Elements of Optical Mineralogy part I and II - Winchell

6. Optical Mineralogy - P.R.J. Naidu.

7. Petrographic Methods - Johanson

8. Textbook of Mineralogy - Dana.

9. An introduction to rock forming minerals - Deer, Howie and    Zussman.

10. Mineralogy- Brian Mason

11. Fundamentals of Crystal chemistry – T.R.N.Kutty and J.A.K.Tareen(Orient  Longman)

12. A Basic Course in Crystallography- J.A.K.Tareen and T.R.N.Kutty

13. Economic Mineral deposits – Bateman, A.M.

14. Ore Petrology – Stanton. R.L.

15. Indian mineral resources – Krishnaswamy S.

16. Metallic and Industrial minerals  - Lamey Carl, A.

17. Non fuel Mineral deposits of India – Mukherjee.

1.3 Paleontology (4 credits - Hard Core) 

Unit 1. Lecture: Introduction to Fossils, Fossilization, types of fossils, Applications of Fossils in Age assessment, Biozonation, Correlation,  Evolutionary trends , Palaeo environmental, Paleogeographic , coal and petroleum explorations.

Unit 2. Lecture: Descriptive Paleontology: Morphological features, classification and stratigraphic significance of the following Group of Invertebrate, Vertebrate, Plant fossils and Microfossils: Invertebrate  Fossil:  Corals – simple, solitary, colonial, chain forms. Brachiopoda- Articulata and Inarticulata, Mollusca- Pelecypoda, Cepahalopoda and Gastropoda. Trilobita and their evolution, Echinodermata-Regularia and Iregularia, Graptozoa. Vertebrates – Fish of Devonian, Mesozoic Reptiles, Amphibians, Man evolution with paleontological evidence. 

Unit 3. Lecture: Plants of Paleozoic, Mesozoic and Cenozoic. Microfossils its separation techniques, Types of Microfossils Acritarchs, Spores and Pollens, Foraminifera, Ostrachoda, Brayozoa, Scolecodont, Conodonts, Chitinozao, Radiolaria, Nanoplnktons, Diatoms and Algae.   

Fossils dating techniques.

Unit 4. Tutorial: Assignments/Seminar/Test/Discussion

Reference:

1. Principles of Invertebrates, International series of earth Science, Shorck,R.C and Twenhofel,W.H.(1952)

2. Invertebrate fossils, R.C.Moore,C.G.Lalickar and A.G.Fisher Mc Graw Hill Co.(1972)

3. Principles of  Invertebrate Paleontology,R.R.Shrock and W.H.Twenhofel, Mc Graw Hill book Co.(1953)

4. Paleobiology of  Invertebrates, P.Tascgh. Jhon Wiley and Sons,(1973)

5. Vertebrate Paleontology, A.S. Romer Univ.of Chicago press,(1966)

6. Introduction to Invertebrate Paleontology Rohna M.Black

7. Aspects of Micropaleontology edt. F.T.Banner and A.R.Lord Allen & Unwin 1982

8. Microfossils M.D.Brasier and George allen & Unwin 1981

9. Principles of Micropaleontology M.P.Glassenor Hafnaer, Publ.Co. 1972

10. Foraminifera – Kushman

11. Time ,Life and Man – RA Striton, John Willey and Sons 1959

12. Text Book of Paleontology- Anatharamaiah and Jain

13. Vertebrate Paleontology – Nichol Son

14. Vertebrate Paleontology –Romer A

15. Studies on Fossils Plants – Scott 4 Volumes

16. Hand Book of Paleontological Techniques – B. Kummel and D Raup Freeman Col. 1953

17. Evolution of Vertebrate –EA Colbert, John Willey and Sons 1955

18. Principles of Paleoecology – DV Agar, Mc Graw Hill Book Com. 1963

19. Charophyts (Manographs) , Paul, Kundu and Sunderlingam

20. Charophytes Rd Wood and Imahori

21. Paleontology – H. Woods

1.4 Gem and Ornamental Stones (2 credits - Elective) 

Unit 1. Lecture: Introduction to Gemmology, classification of gemstones, detailed study of different physical characters  and Optical   properties of minerals with special reference of to gem minerals. Physico-optical effects in gem stones. Colour and cause of colour in gems. Cutting and polishing of gemstones.  A detailed study of important precious and semi-precious  gem minerals- their characters and occurrences- world occurrences in general and Indian occurrences in particular. Precious Varieties:1.  Diamond,  2. Ruby,  3. Sapphire,  4.  Topaz,  5.  Emerald   ii)  Semi-Precious varieties: Spinels, Garnets-different varieties, Quartz and its varieties, Malachite, Lapislazuli, Turquoise and Organic gems.

Unit 2: Tutorial: Assignments/Seminar/Test/Discussion

Reference:

1. Gems and Gem industry in India-GSI Memoir 45- R.V Karanth.

2. Gem and Gem Minerals – EH Kvans and CB Slawsan 

3. Encyclopedia of Minerals and Gem stones - Edited by Michael O' Don Oghal.

4. Precious stones - by Max-Bauer Vol. I and II. Publisher Dover publications Ink. 

New york.

5. Rutley's Elements of Mineralogy- by H.H. Read, CBS publication and distibutor

6. Dana's Manual of Mineralogy

7. GEMS by R.Webster - Batter work and co. ltd., London

8. Gemstones - Herbert Smith - Published by Methuen co. Ltd., London

9. Introduction to Rock forming minerals-Deer, Howie and Zussman. 

10. Physical Geology-P.K.Mukherjee

11. Geology of India-R.Vaidyanathan and M.Ramakrishnan 

12. Geology of Karantaka-B.P.Radhakrishna

13. Mineral Resources  of Karnataka- B.P.Radhakrishna

1.5 Principles of Stratigraphy (2 credits - Elective) 

Unit 1. Lecture: Principles of Stratigraphy, Geological Time-scale, Branches of Stratigraphy, Nomenclature and code of stratigraphic. Correlation- physical and biological evidence of correlation. Major geological events during different periods of earth history. Sequence stratigraphy and its application. 

Unit 2. Tutorial: Assignments/Seminar/Test/Discussion
Reference:

1.6 Computer Application in Earth Science (2 credits  - Elective) 

Unit 1. Practial: Introduction, history of computers, Binary digits and binary arithmetic, Application of MS Office for geological report generation.. Applications of computer programs for solving geo-statistical problems. Mineral formula calculations using MS-Excel program. Petrochemical calculations using IGPET / GDP-PET programs. Construction of rose diagrams using Rosette program, Abscissa-ordinate and Trilinear plots using Origin/ Tridraw programs.
Unit 2. Tutorial: Assignments/Seminar/Test/Discussion
Reference:

1.7 Geostatistics (2 credits  - Elective) 

Unit 1. Lecture: Measures of central tendency,: Determination of the Arithmetic,  Geometric and Harmonic mean, Quadratic mean, Moving averages, Measures of dispersion :  variance, standard deviation in solving geological problems, skewness and kurtosis of the given geological parameters. Frequency distribution, drawing graphs, Curve Fitting: the linear regression model of dependent variables. Correlation.   Determination   of the unknown coefficient of a set of multivariate geological data having one dependent and many independent variables. Finding out the results of the analysis of variance, t test F test and chi square test of groups of geological populations of 2 or more regions and discussing their significance. 

Unit 2. Tutorial: Assignments/Seminar/Test/Discussion
Reference:

1.8 Surveying (2 credits  - Elective) 

Unit 1: Lecture: Chain survey, Compass survey, Plane table survey, Dumpy level survey, GPS survey. All these data collected by various surveys and interpretation.

Unit 2: Tutorial: Chain survey, Compass survey, Plane table survey, Dumpy level survey, GPS survey.

Reference:
1. Surveying and Levelling – Late T.P. Kanetkar and S.V. Kulkarni.

2. Surveying – Punmia.

Semester 2
2.1 Mineral Resources (4 credits - Hard Core) 

Unit 1. Lecture: Mode of occurrence, mineralogy, genesis and Indian distribution of the following Metallic minerals - iron, manganese, copper, chromium, tin, bauxites.and Non-metalllic deposits - fertilizers, refractive and abrasive minerals, ceramic and glass making minerals, mineral pigments, ornamental stones and gemstones..

Unit 2. Lecture: Definition, origin of coal. Stratigraphy of coal measures. Fundamentals of coal petrology, peat, lignite, bituminous and anthracite coal. Microscopic constituents of coal. Industrial application of coal .Indian coal deposits-Geological setting, origin, mode of occurrence and distribution of Gondwana and Tertiary coalfields (Jammu and TamilNadu). Origin, migration and entrapment of natural hydrocarbons. Hydrocarbon source, migration, accumulation and reservoir rocks. Structural, Stratigraphy and mixed traps. Geographical and geological distributions of onshore (oil fields of Assam, Gujarat )  and offshore (Bombay high, Cambay, Krishna, Godavari and Cauvery basins) petroliferous basins of India. 
Unit 3. Lecture: Radioactive minerals, Instrumental techniques of detection and measurement of radioactivity. Distribution of radioactive minerals in India.  Strategic,  critical and essential minerals, India’s mineral wealth status   and. National  Mineral Policy.

Unit 4. Tutorial: Assignments/Seminar/Test/Discussion

Reference:

1. India's mineral resources - Krishnaswamy, S.

2. Metallic and Industrial minerals - Lamey Carl, A.

3. A treatise on industrial minerals of India-Sinha, R.L.

4. India's mineral resources - Krishnaswamy, S.

5. Introduction to India's economic minerals - Sharma, N.L. & Ram .  K.S.

6. Non Fuel mineral deposits of India 1999: Mukerjee., Allied Publ.

7. Gemmology  - Webster

8. Gem and Gem Minerals – EH Kvans and CB Slawsan 

9. India's mineral resources - Krishnaswamy, S.

10. Metallic and Industrial minerals - Lamey Carl, A.

11. A treatise on industrial minerals of India-Sinha, R.L.

12. India's mineral resources - Krishnaswamy, S.

13. Introduction to India's economic minerals - Sharma, N.L. & Ram .  K.S.

14. Non Fuel mineral deposits of India 1999: Mukerjee., Allied Publ.

15. Gemmology  - Webster

16. Gem and Gem Minerals – EH Kvans and CB Slawsan 

2.2 Rock Kingdom (4 credits  - Hard Core)

Unit 1. Lecture:  Igneous Rocks: IUGS classification of Igneous rocks,  Distribution and mode of occurrence with special reference to India, granite clan, Syenite clan, gabbro – norite – anorthosite clan, dunite – peridotite – pyroxenite - Kimberlites and Carbonatites,. Porphyries, pegmatites, dolerites, felsites,  basalts  and their economic importance. ORIGIN OF IGNEOUS ROCKS: Magma types, P.T. conditions and depth of origin. Bowen's reaction principle and reaction series - application to petrogenesis. Processes of magmatic evolution and differentiation: Gravitational, Filter - Pressing, gas-streaming, Liquid immiscibility, fractional crystallization. Role of volatiles components in magmatic evolution. Assimilation Processes and mechanism - different concepts, its role in genesis of alkaline rocks.. Origin of basalts, Upper mantle, Generation of magma and its ascent through the crust - Different types of basalts -their association and relation to plate tectonics. Fluids in igneous rocks and their importance. 

Unit 2. Lecture: Metamorphic Rocks: Definition, types and agents of metamorphism. Metamorphic textures and structures in relation to quality assessment of rocks for ornamental stones, Facies concept. Divisions of metamorphic grade: Metamorphic zones in contact aureoles. Metamorphism of Carbonates, Pelites. and Mafic Granulites, charnockites and khondalites.with emphasis on their use as ornamental and gemstones. Anatexis and  formation of Migmatites and it’s structure with reference to their use as ornamental and building stone. Fluids in metamorphic rocks and their importance

Unit 3. Lecture: Sedimentary Rocks: Fundamental properties, Classification and description of sediments and Sedimentary rocks. Transportation of sediments-modes and mechanism, controls of sedimentation, Stoke’s   law   of   sediments. Syn-depositional primary structures and textures, and their palaeocurrent   significance in quality assessment. Gravels, conglomerates, sandstones, shales, lime stones, carbonates and evaporates, and their usefulness in industry and decorative purposes. Concept of provenance of sediments and types of provenance. Fluids in sedimentary rocks and their importance.

Unit 4. Practical: Identification and study of physical properties, mineralogy, texture, structures / microstructures, grain size analyses and modal analyses of minerals of Igneous, Sedimentary and Metamorphic rocks in hand specimens and thin sections, and their significance in quality assessment.  Mode  of occurrence of these rocks and their distribution in India and uses as - building materials and as   ornamental stones. 

Reference:
1. Petrology - V.Hyndmam Ed. II

2. The evolution of igneous rocks - Bowen, N.L. Princeton    Uni.Press

3. Igneous Petrology - Carmichel, Turner and Verhoogen Mc.Graw    Hill. 

4. Introduction to Petrology - Bailey B. Prentice Hall.

5. Petrogenesis of metamorphic rocks- Winkler, H.G.F. Springer    Verlag.
6. Petrology - V.J.Huang

7. Sedimentary petrology - Pettijohn.

8. Petrography - An introduction to the study of rocks in thin   sections – Howell, Williams and Turner.

9. Study of rocks in thin   sections – Moorehouse

10. Sedimentary structures – Thompson and Collison

11. Sand and sandstones - Pettijohn, Potter and Siever.

12. Metamorphic textures – A. Spry

13. Petrology of Sedimentary rocks – R.L. Folk.

14. Igneous Petrology – Carmichel, Turner and verhoogen Mc. Graw Hill.

15. Ultramafic rocks – Wyllie. P.J.Heffer.

16. Igneous petrology – Middlemost.

17. Metamorphism – A. Methuen & Co,

18. Metamorphism and Metamorphic rocks – Miyashiro, A. George, Allen and Unwin.

19. Igneous and Metamorphic Petrology – M.Best

20. Petrogenesis of metamorphic rocks – Winkler, H.G. F. Springer Verlag.

2.3 Stratigraphy of India (4 credits  - Hard Core) 

Unit 1: Lecture: Physical features of India and its relation to Stratigraphy Mountains, Rivers, Lakes, Glaciers, Coastal features, Seismic and seismic zones, Climatic regions, Soils and vegetation and a brief note on Tectonic divisions of India, Paleo, Meso and Neoproterozoic basins and evolution of Purana Basins, A brief note on Cratons -Dharwars, a brief account on Mobile belts - Eastern Ghats mobile and its Litho stratigraphy and fossil evidence

Unit 2. Lecture: Paleozoic Era: Paleozoic Life Invertebrate, vertebrates, plant life. Precambrian – Cambrian Stratigraphic Boundary at Himalaya, Kashmir Sub-basin, Bhadarwah-Chamba sub-basin, Spiti-Zanskar and Kinnaur sub-basin, Garhwal-Kumaun Tethyan Sub-basin, Cambrian –Tal Basin, Ordovician-Silurian of Jammu & Kashmir Devonian of Jammu and Kashmir, Carboniferous of Syringothyris Limestone, Tannaki Conglomerate, Fenestella shale, Agglomeritic Shale. Permian of Jammu and Kashmir –Panjal Volcanics

Unit 3. Lecture: Gondwana Super Group: Introduction, Significance, Characteristics  Stratigraphy and structure. Life during Gondwana with reference to fauna, flora including spores and pollens. Paleoenvironmental depositions and distributions of Gondwana sediments. Evidences of Plant evolution during Gondwana 

Gondwana land, Biparttae & Tripartate classification, Fossil evidences like plant, vertebrate and Palynofossils Distribution of Gondwana, paleoclimatic condition during Gondwana plant (mega and micro) evolutions. Economic importance of Gondwana deposits.  

Unit 4. Lecture: Mesozoic Era : Tectonic History and Life during Mesozoic. Triassic of Jammu and Kashmir and lithostratigraphic Classification. Permo-Triassic stratigraphic Boundry. Jurassic of Kutch, Rajasthan, Jammu and Kashmir, Himachal Pradesh. Cretaceous formation of Kutch,   Rajasthan, J&K, South India-Tiruchiorapally area Lithostratigraphy, Narmada Basin. K-T boundary evidences. Deccan Volcanic Provinaces: Age, Distribution, stratigraphy, Intertrapean beds its age and distribution.  Cenozoic Era: Tectonics and Life during Cenozoic. Siwaliks classification, structure, paleontological evidence. Himalaya structure general account of classification, Stratigraphy and structure. Recent formations Indo-Ganegetic-Bramhaputra Plain.

Reference:

1. Geology of India – Wadia, D.N Mc Millan and Co

2. Geology of India and Burma – Krishnan M.S. Higginbotham, Madras

3. A hand book of the Geology of the Mysore State - Rama Rao, Bangalore press

4. Precambrian Stratigraphy and Geochronology of the Peninsular India – Sarkar, S.N Dhanbad Publishers

5. Review papers on the Stratigraphy of India –Rec.geol.Surv.India Vol.101,Part 2.1972Cretaceous =Tertiary formations –Geol.Soc. India, seminar Vol. 1958

JGSI publications

6. Paleozoic of Himalayas. HPC publn.

7. Fossils as Information – Hughes Cambridge Publn.

8. Reconnaaissance Rb-Sr dating of the Precambrian of southern Peninsular India-Craford,A.R J.G.S.I 1972 117-126

9. Geology of India Vol.1 and Vol.2 Rvaidyanatahan and M.Ramakrishnan

10. Geological Society of India, 2008

2.4 Mineral Economics (2 credits  - Elective) 

Unit 1. Lecture: Introduction and concepts.Peculiarities in mineral deposits. Concepts in mineral exploration and mineral resource estimation. Classification of Indian mineral resources.   Role of mineral industry in national economy. Strategic, critical and essential minerals. India’s status in mineral production. Changing patterns of mineral consumption. National Mineral Policy. Mineral Concession Rules. Mineral legislation in India.Mineral production, processing, coproducts and byproducts. Mineral inventory.  Consumption and substitution of minerals. Demand Analysis and market survey. Mineral conservation and environment. Mineral information system. Marine mineral resources and Law of Sea.

Unit 2: Tutorial: Assignments/Seminar/Test/Discussion
Reference:

2.5 Analytical Techniques (2 credits  - Elective) 

Unit 1. Lecture: Introduction to instrumental methods of chemical analysis, Spectroscopy – photometry and spectrophotometer, Infra red spectroscopy – FTIR. Atomic Absorption spectroscopy (AAS), and Inductively coupled Plasma (ICP) analysis technique, Thermal analysis techniques – DTA, TGA, DSC etc., Electron Microscopy – SEM, TEM, AFM;, X-Ray powder diffraction techniques (XRD), X-ray Fluorescence (XRF) technique, Electro probe micro analysis technique, (EDAX, WDS).

Unit 2: Tutorial: Assignments/Seminar/Test/Discussion
Reference:

2.6 Economic Micropaleontology (2 credits  - Elective) 

Unit 1. Lecture:  Microfossils, Separation Techniques from unconsolidated, consolidated sediments, Physical and Chemical separations. Classification based on Chemical composition like Siliceous, Calcareous, Phospahtic, Chitinous, Agglutinated, Pourcelaneous. Application of Microfossils in Paeoenvironmental studies. Oil exploration, coal explorations with case studies. Organic maturation of sediments studies- florescence, Staplins scale. Statistical approach in Micropaleontological studies- cluster analysis and Biozonations. Biosequence studies in Sequence stratigraphic 

Unit 2: Tutorial: Assignments/Seminar/Test/Discussion

Reference: 

1. Microfossils M.D.Brasier and George allen & Unwin 1981

2. Aspects of Micropaleontology edt. F.T.Banner and A.R.Lord Allen & Unwin 1982

3. Principles of Paleoecology – DV Agar, Mc Graw Hill Book Com. 1963

4. Sequence stratigraphy- BHP petroleum (America) Inc – Michael Yeaman, Lavy Holcomb, Gill Tailor 1990

5. Sequence stratigraphy – BP Exporation. Stockley Park UK Bridge London, Publn. Blackwell science

6. Sedimentary Petrology- Pettijhon

7. Text Book of Paleontology- Anatharamaiah and Jain

2.7 Field Geology (4 credits  - Compulsory) 

Unit 1: Lecture: General Procedures: Planning stage, Use of Clinometer, Bronton Clinometer, GPS, Scale and orientation of the maps, finding location by compass bearing, Dip and strike of planar structures, Direction and plunge of linear structures, Measurements of topographic heights, Measurements of true thickness.

Unit 2: Practical: Field observation and their interpretation: Observation of the exposures, Geological boundaries, Mapping and interpretation of the data. Sample collections-Random rock chip sampling, Trench sampling, channel sampling, stream sediment sampling, Auger sampling, Bed rock sampling. Core sampling, Coning and quartering. Panning. 

Unit 3: Practical: Preparation of thin section and petrographic studies of the field samples

Unit 4: Practical: Production of the final map. Writing the Geological Report.

Reference:

Semester 3
3.1 Structural Geology (4 credits - Hard Core) 

Unit 1: Lecture: Structural Geology: Rock deformation: Earth forces, Static and dynamic conditions, Mechanical characters of the rock. Kinds of Rock deformation: Mechanics of rock deformation. Relationship between Stress and Strain in rocks compressive strength, tensile strength, Shear strength in rock., Mechanics of Plastic deformation, Stress and strain ellipsoids. 

Unit 2: Lecture: Folds and Foldings, Fault and Faulting, Unconformities, Plutons, Joints, Cleavage and Schistosity, Lineation and Foliation, Mylonites and Pseudotachyllites.

Unit 3: Tutorial: Assignments/Seminar/Test/Discussion

Unit 4: Practical: Construction of geological cross section., Structure contour maps, Tracing of outcrops, Interpretation of underground structure from borehole data, Solution to fault problems, Use of stereographic projection in structural calculation, Construction of rose diagram for structural data.

Reference: 

1. Billings, M.P.(1978) Structural geology – Prentice – Hall of India Private Ltd. New  

Delhi.

2. Suppe,J. (1985) – Principles of structural geology – Prentice – Hall.

3. Price,N.J. and Cosgrove, J.W. (1990) Analysis of Geological structure. Camb. Univ.  

Press.

4. Hobbs, B.E. Means D and Millions, P.F. (1976) an outline of structural geology. Wiley

5. Ramsay, J.G. (1967) – Folding and fracturing of rocks. Mc.Graw Hills New York.

6. Badgley P.C. – Structural Geology for the exploration geologist.

7. Whitten, T – Structural Geology.

8. Ramsay, J.G. Structural Analysis of Metamorphic Tectonites.

9. Plate tectonics and crustal evolution – Condie,K.C.

10. Manual of Field geology – Compton.

11. Soil their Orgin, constitution and classification – Robinson G.W

12. Soils – Tambane and others

13. Nature and Properties of Soil- Harry O Buckmen Nylc C. Brady

14. Fundamentals of Soil Science – Miling, Truck and Forth. H.D( 1984) John willey

15. Introduction to Physical Geology – Strahler, A.N – 1965 – Willey

16. Climatology – Stringer (1982) Surjeet Publication Soil Atlas of Karnataka, NBSSLUP  publication.

3.2  Geochemistry, Thermodynamics and Environmental Geology (4 credits -Hard Core) 

Unit 1. Lecture: Principles of geochemistry, Goldschmidt’s classification and distribution of elements, composition of the earth, Meteorites, Geochemical cycle, Isotope geochemistry and its application.   O and C isotopes, U-Pb, Rb-Sr, K-Ar, Sm-Nd systematics. 

Unit 2. Lecture:  Thernmodynamics: Basic concepts and conventions,  System and Properties,  Composition and classification of systems, state of the systems, State functions, Time dependent and time independent processes, Le chatelier’s Principle,  Equilibrium, partial and local equilibrium and equilibrium constant,  First law of thermodynamics – expressions for Internal energy, heat, work, Enthalpy, Hess’s Law of heat of summation, Heat capacity, heats of formations and heats of reactions, Kirchoff’s equation.. Reversibility and Irreversibility, concept of Entropy, types of disorders Second law of thermodynamics and derivation of expressions of entropy. Gibbs free energy, derivation of expression of free energy as function of P and T. Thermodynamic potentials and their interrelation ship. Clapyeron equation,  Third law of thermodynamics.  Partial molar quantities, chemical potential, fugacity and activity, Roult’s law, solution thermodynamics of ideal and non ideal solutions.   Application of thermodynamics for phase equilibrium studies – to retrieve thermodynamic parameters from equilibrium phase diagrams and to construct phase diagrams using internally consistant thermodynamic data set.

Unit 3. Lecture:  Natural, Human, water -pollution-effects   and sources. Principles of waste water treatment, trends in controlling water pollution, Air pollution- effects and sources of air pollution, control of air pollution. Solid waste,  hazardous waste. Environmental management  and sustainable development. Environmental   impact assessment. Environmental ethics.

Unit 4. Tutorial: Assignments/Seminar/Test/Discussion

Reference:

1. Principles of Geochemistry – Brain Mason

2. Geochemistry - Anderson

3. Rare earth element Geochemistry - Henderson

4. Geochemistry - Rankama and Sahama

5. Archaean Geology-C.S Pichamuthu

3.3  Exploration Geology (4 credits - Hard Core)
Unit 1. Lecture: Mode of occurrence of commercial-grade deposits of Fe, Mn, An-Ag-(W), Cu,Pb-Zn,Ti,Ni,Mo,Sn,Al,Pt - group. U-Th. Geological criteria for mineral prospecting. Indications of ore. Geological prospecting methods. Small and large scale geological mapping. Methods of geological exploration - exploratory grids, location and documentation of exploratory workings (pits, trenches underground workings), drilling, core logging. Sampling techniques and evaluation of grade. 

Unit 2. Lecture: Geochemical cycle, mobility of elements and geochemical anomaly. Mode of occurrence of trace elements. Primary dispersion patterns of deep seated origin, syngenetic and epigenetic. Geochemical rock surveys. Weathering and its products. Mobility of elements in the surficial environment and surficial dispersion patterns and forms. Anomalies in residual and transported over burden. Anomalies in waters and drainage sediments.  Uptake of mineral matter by plants. Biogeochemical anomalies and survey techniques. Vapour geochemistry.

Unit 3. Lecture: Geophysical anomalies, Electrical prospecting: Resistivity method, important electrode arrangements, instruments, application of electrical methods in ground water investigation. Magnetic prospecting: Magnetic properties of rocks and minerals, Earth’s magnetic field, instrument and measurements, interpretation of magnetic anomalies. Gravity prospecting: Earth’s gravity field, regional and local gravity anomalies, instruments, interpretation of gravity anomalies. Seismic prospecting: Elastic properties of different rocks and minerals, refraction and reflection technique time‑distance relation for horizontal interfaces, seismic instruments and records. Radio metric methods: Radioactivity of rocks and minerals, instruments and measurements of radiation, Well logging: Different techniques of logging.  

Unit 4. Practical: Delineation of ore deposit based on exploration data. Classification  of ore reserves. Economic   evaluation of ore deposit. Preparation  of technical report.  Geochemical methods in mineral exploration and choice of materials and methods. Interpretation of Geochemical maps for locating ore mineralization. Preparation of geochemical anomaly maps. Resistivity methods: Curve matching techniques and s-line method.
Reference:

1. Geochemistry in mineral exploration Rose, A.W Hawkes. H.E & Webb J.S.  

2. Principles of geochemical prospecting. Ginzburg. I.I. Petgamon   Press, N.Y. London.

3. Biochemical methods of Prospecting - Malyuga, D.P.

4. Principles of Mining Geology, Arokiaswamy.

5. Geological prospecting and exploration – Kreiter,V.M.

6. Rock geochemistry in Mineral Exploration. G.J.S.Govett. Elsevier Publication. 1983.
7. Introduction to geophysical prospecting  - Milton  B Dobrin

8. Geophysical prospecting for oil – Nettleton L L
9. Exploration geophysics – Jakaosku J J
10. Outlines of geophysical prospecting  - A manual for geologists – M B Ramachandra Rao
11. Geophysical Methods in Geology – P V Sharama
12. Applied Geophysics in search for minerals – Eve A S Keys
13. Geophysical Exploration – Heilava C H
14. Exploration Geophysics for geologist and Engineers – Bhimasanakaran and  Gaur
15. Mining Geophysics – D S Paransis
16. Principles of Applied Geophysics – D S Paransis
17. Introduction to Geophysics – C H Howel
3.4  Soil Science (2 credits -  Elective)
Unit 1: Lecture: Definition of soil. Importance of soil geology. Paleosoil, Soil formation.  Types of soil and classification. Soil Mineralogy. Soil physical properties, texture and structure.factors which effect soil color Particle size, Soil porosity, electrical conductivity, soil formation, evelopment and differentiation.  Soil Chemistry. Soil acidity, alkalinity, salinity. Soil biology and ecology,  Behavior and characteristics of water in soil; water movement and storage in soil. Soil colloids (clays and organic matter), cation exchange capacity of soil  and its importance in determining percent base saturation.  
Unit 2: Lecture: Behavior and cycling of macronutrients in soil and Principles of nutrient management. Soil pollution/degradation and remediation/reclamation. Importance of organic matter to soil. Total NPK  content in soil. Soil testing procedure. Soil erosion, sustained use, conservation, productivity of soil, and land use. Management decisions and implications for soil sustainability, function, and degradation.
Various instrumentation techniques employed in soil study and testing.
Soils of Karnataka and Mysore district in particular.



References: 

1. Baruah, T. C. and Barthakur, H. P. 1997. A Textbook of soil analysis, Vikas

2. Publishing House Pvt. Ltd, New Delhi.

3. Biswas, T. D. and Mukherjee, S. K. 1987. Textbook of soil science, Tata Mc- Graw

4. Hill Publishing Co. Ltd., New Delhi.

5. B.P. Radhakrishna – Geology of Karnataka.

6. Rattan Lal -  Encyclopedia of Soil Science, 2nd Edition. Marcel Dekker (2005).

7. Rebecca Faulkner – Soil (Geology Rocks!), Raintree Publishers  (2008).

3.5  Crystal Growth (2 credits -  Elective)
Unit 1: Lecture: Importance of crystal growth and their need. Classification: Solid-Solid, Liquid-Solid and Gas-Solid, Growth techniques-Conservative and Non conservative: Bridgman-Stock Berger, Czocharalski, Kyropoulos, Flux growth, Zone Melting, Verneuil, Chemical Vapour Transport /Chemical Vapour Deposition, sintering, Sol-gel, Hydrothermal and solvothermal methods. Case studies: Synthesis of Quartz, Emerald, Diamond, Cubic zirconia, Ruby, Zeolites and opal.

Unit 2:Tutorial: Assignments/Seminar/Test/Discussion
Reference:

3.6  Experimental Mineralogy and Gemology (2 credits -  Elective)
Unit 1. Lecture: Scope of experimental mineralogy and petrology, Choice of starting materials, description of measuring devices, Experimental techniques for – one atmosphere and elevated temperature conditions, near surface or hydrothermal conditions, moderate pressures to simulate lower crust – upper mantle conditions, determination of viscosity of silicate melts, mineral synthesis and crystal growth, characterization of experimentally obtained run products. 

Unit 2. Lecture: Introduction to Gemology, classification of gemstones, detailed study of different physical characters  and Optical   properties of minerals with special reference of to gem minerals. Physico-optical effects in gem stones. Colour and cause of colour in gems. Cutting and polishing of gemstones.A detailed study of important precious and semi-precious  gem minerals- their characters and occurrences- world occurrences in general and Indian occurrences in particular. Precious Varieties:1.  Diamond,  2. Ruby,  3. Sapphire,  4.  Topaz,  5.  Emerald   ii)  Semi-Precious varieties: Spinels, Garnets-different varieties, Quartz and its varieties, Malachite, Lapislazuli, Turquoise and Organic gems.

Reference:
1. Handbook of Hydrothermal Technology -  K. Byrappa and M. Yoshimura (2001)

Publishers: Elsevier Science Publishers, The Netherlands.

2. Handbook of Crystal Growth Technology – K. Byrappa and T. Ohachi (2003)

Publishers:  William Andrew, USA and Springer, Germany.

3. Crystal Growth of Technologically Important Electronic Materials – K. Byrappa, 

T. Ohachi, H. Klapper and R. Fornari  (2003). Publishers: Allied Publishers, New Delhi. 

4. Experimental Petrology – Alan Edgar (1975)

5. Handbook of Crystal Growth. Vol. 1 to 4. Editor: D.T.J. Hurle (2003-2004)

Publishers: Elsevier Science Publishers, The Netherlands.

6. Gems and Gem industry in India-GSI Memoir 45- R.V Karanth.

7. Gem and Gem Minerals – EH Kvans and CB Slawsan 

8. Encyclopedia of Minerals and Gem stones - Edited by Michael O' Don Oghal.

9. Precious stones - by Max-Bauer Vol. I and II. Publisher Dover publications Ink. New york.

10. Rutley's Elements of Mineralogy- by H.H. Read, CBS publication and distibutor

11. Dana's Manual of Mineralogy

12. GEMS by R.Webster - Batter work and co. ltd., London

13. Gemstones - Herbert Smith - Published by Methuen co. Ltd., London

14. Introduction to Rock forming minerals-Deer, Howie and Zussman. 

15. Physical Geology-P.K.Mukherjee

16. Geology of India-R.Vaidyanathan and M.Ramakrishnan 

17. Geology of Karantaka-B.P.Radhakrishna

18. Mineral Resources of Karnataka-B.P Radhakrishna

19. Handbook of Hydrothermal Technology -  K. Byrappa and M. Yoshimura (2001)

20. Publishers: Elsevier Science Publishers, The Netherlands.

21. Publishers:  William Andrew, USA and Springer, Germany.

22. Simulating the Earth  - Halloway and Wood

23. Igneous and metamorphic petrology by Phil Potts

24. Analytical Petrography - Ragland

3.7  Seismology (2 credits -  Elective)
Unit 1. Lecture: Introduction, Seismometry: short period, long period, broad band and strong motion, elements of earthquake seismology; seismic sources: faulting source, double couple hypothesis. Elastodynamics, Haskell’s function, seismic moment tensor, focal mechanism and fault plane solutions; seismic gaps; seismotectonics and structure of the earth; Himalayan and stable continental region earthquakes, reservoir induced seismicity; seismic hazards; earthquake prediction.
Unit 2. Tutorial: Assignments/Seminar/Test/Discussion

Reference: 

1. An Introduction to the Theory of Seismology-    K.E.BULLEN

2. Earthquake: Discoveries in Seismology- Leet, L. Don & Florence
3. Real-Time Seismology and Earthquake Hazard Mitigation," REPRINTED ARTICLE  from Nature, Vol. 390, Dec. 4, 1997-   Kanamori, Hiroo; Hauksson, Egill; Heaton, Thomas
4. The Earth Beneath In The Light Of Modern Seismology-Hodgson, Ernest A. 

5. Problems Of Theoretical Seismology & Physics Of The Earths Interior-Magnitskii.V 

6. Achenbach, J.D. (1975) Wave Propagation in Elastic Solids, North Holland.

7. Aki, K. and P.G. Richards (2002)  Quantitative Seismology, University Science Books, Sausalito, CA.

8. Auld, B.A. (1990) Acoustic Fields and Waves in Solids, Krieger Publ. Co..

9. Babuska, V. and M. Cara (1991) Seismic Anisotropy in the Earth, Dordrecht.

10. Bolt, B.A. (1992)  Inside the Earth, W.H. Freeman, San Francisco.

11. Bolt, B.A. (1993)  Earthquakes and Geological Discovery, Scientific American Library, New York.

12. Bolt, B.A. (1999)  Earthquakes, W.H. Freeman, San Francisco.

13. Bullen, K.E.and B.A. Bolt (1985)  Introduction to the Theory of Seismology, Cambridge University Press.

14. Cerveny, V. (2001)  Seismic Ray Theory, Cambridge University Press.

15. Dahlen, F.A. and J. Tromp (1998)  Theoretical Global Seismology, Princeton University 

16. Gubbins, D. (1990)  Seismology and Plate Tectonics, Cambridge Press.Press.

17. Iyer, H.M. and K. Hirahara (Eds.) (1993)  Seismic Tomography Theory and Practice, Chapman & Hall, New York.

18. Lay, T. and T.C. Wallace (1995)  Modern Global Seismology, Academic Press, San Diego.

19. Richter, C.F. (1958)  Elementary Seismology, W.H. Freeman, San Francisco.

20. Stein, S. and M. Wysession (2003)  An Introduction to Seismology, Earthquakes and Earth Structure, Blackwell, Malden, MA.

21. Walker, B. (1982)  Earthquake, Time Life Books.

22. Yeats, R.S., K. Sieh, and C.R. Allen (1997)  The Geology of Earthquakes, Oxford University Press.

3.8  Marine Geology (2 credits -  Elective)
Unit 1. Lectuer: Introduction, Morphology and physiographic features of the ocean floor; classification of sub marine topography; Physico-chemical characteristic of sea water; Distribution of temperature, salinity and density of sea water; Waves and waves significance; sea level process and sea level changes; Ocean deposits; source, nature and distribution of sediments; Marine resources- type of marine resources and their distribution and utilization; fresh water resources, marine mineral resources, marine energy resources and marine food  resources; petroleum and natural gas; methods of exploitation of manganese nodules.

Unit 2: Tutorial: Assignments/Seminar/Test/Discussion

Reference:
1. Maohotra,A K, Ocean Science and Technology

2. Tchernia,P, Descriptive regional oceanography

3. K.Siddhartha, Oceanography- A brief Introduction

4. Willam A Anikouchine and Richard W Stenberg, The world Ocean- An Introduction to oceanography

5. Cuchlaine A M King, Oceanography for Geographers

6. H V.Thurman, Introduction to oceanography

3.9  Nuclear Geology (2 credits - Elective)
Unit 1. Lecture: Introduction to radioactivity. Geochronology. Mineralogy of Radioactive minerals. Classification, occurrence, distribution and genesis of Radioactive mineral deposits of India. Exploration for Radioactive minerals. Future prospects of Nuclear energy in India.

Unit 2. Tutorial: Assignments/Seminar/Test/Discussion

Reference:

1. Nuclear geology and Atomic mineral Resources – S.N. Virnave. Published by Bharati Bhawan 1995.

2. Mineral Resources of India – D.K. Benerjee. Published by the world press.

3. Radioactive minerals – R. Dhanaraju –2005 published by Geological Society of India.

Semester 4
4.1 Remote Sensing and GIS (4 credits -  Hard Core)
Unit 1. Lecture: Remote Sensing: Introduction, Sensors- Capabilities, active and passive sensors, thermal sensors, atmospheric sensors,  Different Indian satellites- Oecan sat, Edusat, Cartosat, Air borne radars, ASTER, Modi’s, LISS3, PAN, Land Sat MSS, TM, SPOT, , ICONOS and Quick Bird, Vidicon camera, line scanning system, push broom system, radar interferometry, Ground based sensors and scanners, components of GPS

Unit 2. Lecture: GIS: Components of GIS, GIS tasks, Data stores, Data index, Data model – Vector & Raster model, TIN model, Database concepts- DBMS architecture & models, Object relational and oriented DBMS, Analytical capabilities of GIS, Architecture of Intelligent GIS, Geographic co-ordinate system, map projections and parameters, Map concepts. 

Unit 3. Practical: Remote Sensing: Visual interpretation of different satellite images to create layers (lithology, drainage pattern, lineaments, structures, water bodies and land use/land cover)

Unit 4. Practical: GIS: ERDAS: Introduction to ERDAS, Modules of Viewer, Import, catalog, Data preparation, Geo-referencing, subsetting, Mosaic, Supervised and Unsupervised Classification, Image interpreter – Spatial, Radiometric, Spectral enhancement, Digitization and Map composition. 

Reference:
1. Text book of Remote sensing and geographical Information system, 1st & 2nd Ed. By M. Anjireddy, BS Publications, Hyderabad

2. SIRO-DBMS:A database tool kit for Geographical system – Abel, D.J. 1989

3. Remote sensing principles and Interpertations, 3rd edition, Floyd. F. Sabins

4. Applications of Remote sensing and GIS by H T Basavarajappa, K N Prakash Narasimha, 

B Suresh, P Madesh and A Balasubramanian, Ed. Vol. 2008

5. Concepts and techniques of GIS by Albert K W Yeung, PH series in Geographic information science, New Delhi – 2005

6. An Indtroduction to Geogrphical System – Ian Heywood, Sarah Cornelius, Steve Carver

7. Cartography: Visualization of Geospatial data – Menno-Jan Kraak and Ferjan Ormeling 

8. Principles and application of Photogeology – Shiv N Pandey

9. Aerial photographic interpretation, Principles and applications - D.R.Leuder. 

10. Photogeology - Miller, J.C.       

11. Mannual of colour aerial photography -Ed. Smith, J.T.Jr.

12. Manual of photogrammetry - Ed: Morrie M.Thompson.

13. Manual of Remote sensing - Ed: Robert G Reeves.

14. Theory of pattern recognition and modern forecasting -   V.Karpin and Wright Pattern.

15. Remote sensing in Geology - Parry S. Siegal & Alan.   R.Gillespie

16. Manual of photographic interpretation - Ed: Colwell, R.N.

17. Principles of Remote Sensing – Patel Singh;  SP publication

18. Digital Remote Sensing – Pritivish Nag M Kudrat ; Concept publication

19. Principles of GIS for land and resources assessment, Burrough, P.A., 1986, Oxford.

20. Introductory cartography, Campbell, 1984, Prentice Hall

21. Map data processing, Freeman and Pieroni, 1980, Academic Press.

22. An introduction to Geographical information systems: Ian Heywood, Sarah Cornelius     

and  Steve Carver.Publisher: Longman.

23. Geographical information systems Vol 1 & 2.   Edited  by: Paul A.Longley, Michael F.Goodchild, David J. Maguire & David W.Rhind.

24. Geographical information systems  and digital image processing – Muralikrishna 1999. Allied Publication

25. Fundamentals of remote sensing and Geoinformatics , by Anjireddy, Hyderabad ed. 1and 2.

26. Adwanced GIS in Websites. And Iinternet.

27. Applications of GIS  Vol.1 and 2 

4.2 Water Resources Management (4 credits - Hard Core)
Unit 1. Lecture: Surface Water Resources: Description of surface water resources including ponds, lakes, streams, rivers and storage reservoirs and selection of suitable site for a reservoir, factors governing the selection. distribution of water. Global water budgets, India’s water budget, precipitation and its types, rainfall measurement and its types.

Unit 2: Lecture: Groundwater resources: Geological factors, governing the occurrence of groundwater, groundwater movement, Hydrogeological properties of rocks. Methods of groundwater exploration. Water quality assessment: Physical characteristics: pH, Turbidity, color, tastes, odors, temperature. Chemical Characteristics: TDS, hardness of water. Biological Characteristics: Water quality standards for municipal or domestic and industrial supplies.

Unit 3: Tutorial: Assignments/Seminar/Test/Discussion

Unit 4: Practical: Problems pertaining to rainfall measurements, rainfall estimation, Selection and sites for rain gauge stations Arithmetic, thiessen, polygon methods, water balance studies, Grid-deviation water table studies, Water table fluctuations, water budget, Preparation of groundwater  potential maps. Calculation of aquifer test and determination of groundwater quality studies.

Reference:

1. Groundwater-C.F.Tolman

2. Groundwater Hydrology-D.K.Todd

3. Hydrology-S.N.Davis and R.J.M Dewiest

4. Groundwater studies-R.H.Brown and others

5. Groundwater Hydrology-Herman Bouver

6. Hydrology-C.W.Fetter

7. Hand book of Applied hydrology-Van te Chew

8. Groundwater and wells-Hohnson Publications

9. Applied Hydrology-Chow M.Mays.Mac.Graw Hill Publication

10. Hydrology and wetland conservation-Gulam

11. Groundwater survey and inverstigation-Guatham Mahajan

12. Hydrology-Raghunath

13. Hydrogeology-Karanth

4.3  Engineering Geology and Disaster Management (4 credits -  Hard Core)
Unit 1. Lecture: Engineering properties of rocks. Rocks as construction material, Geological considerations taking with account the seismic zonation map of India, such as tunnels, bridges, Dams and reservoirs, building highways, Reservoir sedimentation: Causes – effects- basin, channel and geological factors, climatic influence, monitoring- desilting methods.

Unit 2. Lecture: Geological investigation of landslides – hazards – hazards zonation mapping – stability analysis mitigation measures. Coastal Erosion: Near shore dynamics, erosion mechanisms- longshore drift, Effects of coastal erosion – Controlling methods – barriers groins, sea walls, Jetties and stone revetments Geology of soils and elements of soil mechanics soil.

Unit 3. Lecture: Disaster Management definition, vulnerability, risk, rehabilitation and Recovery, pre and post disaster activities, Disaster preparedness, Planning action plans and procedures  

Damage need assessment, assessment teams, survey methods, tools and techniques. Emergency supplies and services. National Polices of disaster management, disaster management bill 2005.


Unit 4: Tutorial: Assignments/Seminar/Test/Discussion

Reference:

1. Plate tectonics and crustal evolution – Condie,K.C.

2. Manual of Field geology – Compton.

3. Soil their Orgin, constitution and classification – Robinson G.W

4. Soils – Tambane and others

5. Nature and Properties of Soil- Harry O Buckmen Nylc C. Brady

6. Fundamentals of Soil Science – Miling, Truck and Forth. H.D( 1984) John willey

7. Introduction to Physical Geology – Strahler, A.N – 1965 – Willey

8. Climatology – Stringer (1982) Surjeet Publication Soil Atlas of Karnataka, NBSSLUP  Publication.

9. Emergency and disaster planning manual,  Laura  G Kaplan Mc Graw Hill Text  1996 ISBN 0070340838

10. Disaster planning and Recovery: A Guide for facility Alan M Levitt

11. Disaster Management – Christ J Skinner 

12. Geological Hazard: Their assessment, avoidance and mitigation F G Bell, E & F NSpon, Rutledge, London 1999

13. Disaster Mangement: A Disaster managers hand book W Nick Carter, Asian development Bank, Philippines 1991 

4.4  Rain Water Harvesting and Water shed Management (2 credits - Elective)
Unit 1. Lecture: Water harvesting, history, objectives and concepts, water harvesting techniques, uses of water harvesting.  Rooftop water harvesting in urban and rural area, Assessment of available rooftop water resources, Recycling of harvested water for drinking, industry, ensuring quality without contamination for drinking water, Utilization of harvested water for recharging of subsurface water..

Unit 2: Lecture: Overland flows, design of bunds terraces, runoff, water harvesting and recycling in agriculture, horticulture and forest areas, construction of nala bund, check bund, farm pond, and community tanks. Water harvesting techniques in dry land areas, contour bunds for tress, semi-circular bunds, permeable rock dams, background technical detail and construction, maintenance husbandry.

Reference:
1. Atawale, R.N., Water harvesting and sustainable supply in India, Rawat publication,  

New Delhi, 2004.

2. Sheela Sanghvi and prem S Pahwa”Water harvesting purification and distribution,  

3. Management”.Dominent publishers and distributors, New delhi-2001

4. Khan M.A, Watershed management, Agrobios (India) jhodhpur-2003

5. Rajesh rajora, integrated watershed management, Rawat publications, New delhi-2004

6. WWW.Rainwaterharvesting.org
7. Dhruva Narayana V.V., Sastry, G., and Patnaik, US. 1990. Watershed management by ICAR, New Delhi.

8. Gurumel sing, venkataramana, c.Sastry,G., joshi B.P.1980,Manual of soil and water  

conservation practices,Publiushed by Oxford IBH

9. Gopal Iyer K and Upendranath 2005”Watershed management and   sustainable”Kanishka publication. Distributors, New dlehi-110002

10. Panda S.C.Principles and practices of water management, Agrobios 

11. Shashidhar, K.C., 2004, Watershed management Published by Kannada sahithya  

parishat, Bangalore

12. Suresh Lal 2004, Watershed development, management and technology, Mangaldeep   publications, Jaipur, India.

4.5  Mining methods and Drilling technology (2 credits - Elective)
Unit 1. Lecture: Mining terminology, methods of mining, open cast, underground and alluvial mining. Mining of metalliferous ore deposits.  Factors affecting mine layout, surface mining, Mining Machinery,  Basic operations of Large open-pit mine.   Methods of stopping, shaft sinking. Mine support and ventilation. Blasting and explosives. Coal mining methods. 

Unit 2: Lecture: Methods and types of drilling and their uses in mineral exploration. Diamond drilling, calyx drilling, cable tool drilling, churn drilling. specification of drilling methods in various geological formation and in different mineral exploration programme. Sampling of drill-core. Logging and storage of cores, Interpretation and analysis of drill core data.

Reference:
1. Elements of  Mining  Geology - Young

2. Elements of  Mining - Lewis

3. Mining of mineral deposits - Shevyekov  

4. Introduction of mining - stoces

5.Principles of Mining Geology, Arogyaswamy..

4.6  Mineral Processing Technology (2 credits - Elective)
Unit 1. Lecture: Definition and Scope of Mineral dressing (ore  dressing) Physical and Chemical Properties of minerals made use of in Mineral dressing.    Communition : Principles, theories of Communition, ore grindability.  Crushers : Primary and Secondary Crushers. Grinding Mills (Tumbling Mills):- types of Mills : Rod, Ball and Autogenous mills. Industrial Screening : Screens and their types. 

Unit 2: Lecture: Ore beneficiation, Classification: Types of classifiers. Gravity concentration : principles. Types of Gravity separators; Heavy Medium Separation - Separating Vessels. Magnetic Separation : Types of Magnetic Separators - Low intensity and high intensity Machines : High Tension Separation.  Froth Flotation technique of Separation of Complex Sulfide over : Reagents : Collectors, Frothers and Regulators - Activators & Depressants. Disposal of Tailings.

Reference:

1. Principles of mineral dressing -0 Gaudin-Tata Mc. Graw Hill    Publishing co., Ltd .

2. Text books of ore dressing - Richards and Looke Mc.Graw Hill    Pub.Co. Inc.

3. Elements of ore dressing Roberts.

4. Mineral processing - Pryor

5. Handbook of Mineral dressing - Taggart

6.Elements of dressing - Taggarat.

4.7  Fluid Inclusion Studies (2 credits - Elective)
Unit 1. Lecture: Identification of fluids - primary, secondary and pseudosecondary inclusions in silicate minerals. Chronological study of fluid inclusions and their importance.  P-V-T-X properties of CO2, H2O, H2O-NaCl, CO2-H2O, CO2-CH4 and CO2-N2 systems.  Occurrence and distribution pattern of fluids in different minerals.  Microthermometric techniques and determination of composition of fluids.  Fluids in igneous, sedimentary and metamorphic rocks and their role in mineral stability and petrogenesis.  Fluids in ore deposits like gold, molybednum, diamond, Rare metal pegmatites and mica pegmatites and their role in mineralization.  Role of fluids in petroleum exploration. 

Unit 2: Tutorial: Assignments/Seminar/Test/Discussion

Reference:
1. Fluid Inclusions- E.Roedder 1982

2. A practical guide to fluid inclusion studies- Shepherd, Rankin and Alderton

3.   Fluid Inclusions- Memoir 11, Geol. Soc. India.

   4.  Lithos –Special volume on fluid inclusions- 2002.

4.7  Photogeology (2 credits - Elective)
Unit 1: Lecture: Principles of Photogeology,  Types and parts of aerial photos, aerial Lens and camera parameters and its types, keys of areal photographs, flight procedures, distortions in areal photographs, instrumentation in areal photogeology.

 Unit 2: Tutorial: Identification and Interpretation of areal photographs using mirror stereoscope, pocket lens stereoscope, visual interpretation and data extraction from the areal photographs. Photo geologic calculations.  

Reference:
4.9  Dissertation (4 credits - Compulsory)
Preparation   of dissertation on the topic assigned.  This  include   literature  collection,  identification  of  objectives,  methodology   followed,  analytical  instruments  used,  data  collected,  analyses  of  data,  data  synthesis  and  conclusions.  

The  material  collected  has  to be  submitted   in  a  bound  form  ONE  month  before  the   commencement  of  the  practical   examination. A   certificate has  to  be  enclosed stating  that that    the  material colleted  and  presented in   the  Dissertation has  NOT  been  submitted  for  the  award  of  any  Dissertation/Degree  in  this  university or in  any  other  university  signed  by  the  candidate  and  the  guide.            

MAKE-UP COURSE
PAPER MK–I  STRATIGRAPHY,  PALAEONTOLOGY & ECONOMIC  GEOLOGY:
Unit-1:   STRATIGRAPHY-a) Introduction - Definition of Stratigraphy, Relationship with   other branches of Geology. b) Principles   - Law of uniformitarianism, Law of Order of     Superposition: Nature of Geological Record. c) Stratigraphic classification and Nomenclature Unit - Litho, Bio  and   Chronostratigraphic., d) Correlation of Strata - Criteria - Lithological,    Structural, Metamorphic, Palaeontological,  Geochronological and    Stratigraphical.     e) Standard Stratigaphic scale.

Unit-2: PALAEONTOLOGY-1. Introduction: Definition of Palaeontology  - Classification of    life plant kingdom and animal kingdom -  vertebrate and invertebrate - phylum, class,   order, genera and specis.   2. Fossils: Definition - types of fossils - modes of fossil  preservation Mummification, Carbonisation, Petrifaction, Casts and Molds. Tracks and Trails.   Uses of fossils. 3. Morphology and Geologcial distribution of Foraminifera,Brachiopods, Lamellibranchs, Gastropods, Cephalopods, Echinoids      & Trilobites. 4.Plant fossils - Morphology and distribution of Lepidodendron,   siggillaria, Calamites, Glossopteris, Ptillophyllum.

Unit-3: ECONOMIC GEOLOGY- Introduction - Definition and importance of Economic Geology.  Ore minerals,  Gangue minerals, Tenor and Grade of Ore. Ore Genesis - Principles and Ore formation Processes: Magmatic concentration, contact metasomatism, hydrothermal    processes: cavity filling and replacement, weathering:    Residual and Mechanic concentrations, sedimentation: Oxidation and supergene enrichment and metamorphism.

Unit-4:  INDIAN MINERAL DEPOSITS-Origin, occurrence  and  distribution of following  mineral deposits.   a) Metallic Deposits: Gold, Copper, Iron, Manganese and Aluminium.  b)  Non-metallic Deposits: Mica, Abrasives, Refractories and Cermaics, Fossils Fuels - Coal and Petroleum.
PAPER- MK II     MINERALOGY, PETROLOGY, structural geology  

                               & GEODYNAMICS 

Unit-1:  MINERALOGY- 1. Definition and Branches of Mineralogy.2. Physical characters of Minerals - Habit or  form, color, streak, lustre, diaphenity opalasoenes, Fluorescence, Luminescence, phosphorescence and tarnishing cleavage, fracture and hardness, Pyro, piezo and thermoeletricity, para and diamagnetism, Specific gravity and properties depending on heat.

3. Chemical Mineralogy: Atom, Molecule, Bending of Molecules - Ionic, covalent, metallic, vander walls, Dimorphism, Polymorphism and Isomorphism..

4. Classification of minerals - Based on chemical composition and silicate structures.

Optical Mineralogy- Fundamentals of optics, classification of Minerals - Isotropic (Isoaxial) and Anisotropic (Uniaxial and Biaxial). Parts of a petrological microscope - Polarisation of light- By absorption refraction and reflection.   Phenomena of Interference - Michaeal Levy's color chart - Order of interference colours.   Optical accessories - construction and uses of Gypsum plate, Mica plate and Quartz wedge. Extinction - Types of extinction - Extinction angle.     Pleochroism and Absorption. 

Unit-2: PETROLOGY- 1. Introduction: Definition and relationship of petrology with  other branches, Branches of petrology - Petrography and       Petrogenesis.     Classification of Rocks based on Origin.   Igneous, Sedimentary and Metamorphic rocks. 

2. Igneous Petrology:   a) Forms of Igneous rocks - Extrusive and Intrusive forms.  Concordant types - sill, loccolith, phaccolith and       Lopolith:       Discordant types - Dykes, Stock, Boss and Batholith.   b) Structures of lava flows - Vesicular, Amygdaloidal, Blocky, Ropy, pillow and Columnar.   c) Textures, Definition, Factors controlling textures - types -     Eqigranular and Uequigranular - Porphyritic, poikilitic,             Ophitic and Basaltic. 3. Sedimentary Petrology:    a) Sedimentation - Weathering, Transportation, Deposition - Lithification and diagenesis. Depositional Environments - Terrestrial, Lacustrane, Fluvial and Marine.    b)  Structures of Sedimentary Rocks - Riple Marks, Rainprints    Suncracks, Current bedding, Graded Bedding, Stratification.      c)  Classification of Sedimentary Rocks:  i) Clastic: Rudaceous - Conglomerate and Breccia.         Arenaceous - Sandstone, Grit, Arakoses.     Argillaceous - Shale, Siltstone.       ii) Chemical and Biogenic: Carbonates & Carbonaceous           deposits      iii) Residual Sediments - Laterites. 4. Metamorphic Petrology :    a) Definition and Agents of Metamorphism - Temperature, Pressure and fluids.     b) Kinds of Metamorphism - Cataclastic, Contact (thermal),  Regional Dynamothermal - Low P, Med. P. High P. c) Fabric (Structures/textures) of Metamorphic Rocks-   Schistose, Granulose, Gneissose, Cataclastic and     Porphyroblastic Granulitic. 

Unit-3:     STRUCTURAL GEOLOGY – I-1.Introduction: Definition and importance of strcutural Geology. 2.Structures: Primary and Secondary. a) Primary: Ripple marks, Suncracks, Rainprints, Stratification, Current bedding and Graded bedding.    b) Secondary Structures: I) Folds: Definition, parts of a fold, types - Symmetrical and Asymmetrical - Anticline and syncline, Overturned    fold. Recumbent fold, Isoclinal, chevron, Fan and Drag  folds. Erosional features - Inlier and Outlier.  II)  Faults: Definition, elements of fault - Fault plane, dip,    strike, hade, heave, throw, hanging wall and foot wall.    Step fault, ridge and trough faults, criteria for   recognition of faults in the field. 

 STRUCTURAL GEOLOGY –II – 1. Joints: Definition and Terminology of joints - Dip,  strike, Joint Plane, Joint block, Joint Set and Joint system.   Classification of joints - Geometrical -dip, strike,    oblique bedding. Genetic: Columnar, sheet joints, rift and grain.  Significance of joints. II) Unconformities: Definition, Origin and Types -  Disconformity, Non-conformity, Angular unconformity  and blended unconformity, Recognition and significance of   unconformities.

Unit-4: GEODYNAMICS- Introduction: Definition of Geology, Relationship with other    branches of Science, Importance, Scope and Branches of Geology. Age of the Earth: Radiometric methods of age determination    based on meteorites nucleosynthesis. Geological Agents: Definition and classification - Epigene and    Hypogene. Epigene Agents:1. Weathering: Types; Mechanical, Chemical and Biological      Weathering and their products.2.   Wind: Geological action of Wind: Erosion _ Deflation,      Abrasion, Attrition, Erosional Features - Pedestal Rock  -    Transportation Suspension, Saltation, Traction: Depositon -      Sand dunes, Barchans, Loess. 3.   River: Geological action of Rivers: Erosion - Hydraulic action      abrasion, attrition, erosional features - potholes, V-shaped      Valleys, waterfalls, Canyons - Base level erosion,      Meanders, Oxbow lakes. Transportation  Deposition- Alluvial      Fans, Deltas. 4.   Ground Water: Definition, porosity, permeability, water      table zone of aeration, zone of saturation, movement of      ground water - springs and artesian wells. Geological action      of ground water; Erosional features - sinks, caverns,      solution valleys- Transportation - solution: Depositional      features - concretions, stalactites and stalagmites. 5.   Oceans: Topography of the Ocean floor -continental slope      shelf, Abyssal zone: Geological work of oceans. Coral reefs -      Fringing, Barrier and Atoll. 6.   Glaciers - Type - Geological action.B. Hypogene Agents:    1.Volcanoes: Definition and classification of volcanoes -      Active, Dormant, Extinct, Central, Fissure - Products of      volcanoes, Hot springs, Fumaroles, Geysers: Causes of      volcanoes.   2.Earth Quakes: Definition, causes and effects of Earthquakes      Seismic waves P.S. and L-Waves, Seismograph and Seismogram,  Intensity of earth Quakes.

