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II – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY 
Scheme of Instruction and Examinations

(With effect from the admitted batch of 2016-2017)

	S. No
	Course
	Teaching/Lab Hours

Per week
	Duration of Examination hours
	Allotment of Marks
	Total Marks
	Subject Credits

	
	
	
	
	Final
	Mid-Exam
	
	

	01.
	Paper - I

Stratigraphy & Micropaleontology
	4
	3
	80
	20
	100
	4

	02.
	Paper - II

Geochemistry & Isotope Geology
	4
	3
	80
	20
	100
	4

	03.
	Paper – III

Geophysical Exploration 
	4
	3
	80
	20
	100
	4

	04.
	Paper – IV

Economic Geology & Indian Mineral Deposits
	4
	3
	80
	20
	100
	4

	05.
	Paper - I

Stratigraphy & Micropaleontology (Practical)
	4
	3
	50
	50
	2

	06.
	Paper - II

 Geochemistry & Isotope Geology (Practical)
	4
	3
	50
	50
	2

	07.
	Paper - III

Geophysical Exploration 

 (Practical)  
	4
	3
	50
	50
	2

	08.
	Paper – IV

 Economic Geology & Indian Mineral Deposits

 (Practical)
	4
	3
	50
	50
	2

	09.
	Surveying
	-
	-
	50
	50
	2

	10.
	Viva-Voice
	-
	-
	50
	50
	2

	TOTAL
	700
	28


SYLLABUS

II – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY

PAPER- I, STRATIGRAPHY & MICROPALEONTOLOGY 

(Effective from the Admitted Batch of 2016-2017) 

UNIT – I


Importance and principles of stratigraphy, geological time scale, Hutton’s uniformitarianism – controls and development of stratigraphic record, Litho stratigrapghy, correlation and stratigraphic code.

UNIT – II


Bio stratigraphy: Review of current trends, Zonation and time significance. Magneto stratigraphy, Cyclostratigraphy and Event stratigraphy.

UNIT – III


Seismicstratigraphy and Sequence stratigrpahy geochronology and Chrono stratigraphy Chemostratigraphy, Completeness and incompleteness of stratigraphic records.

UNIT – IV


Introduction and advances in Micropalaeontology. Kingdoms of life. Stratigraphic distribution of major microfossil groups. Collection, separation and mounting of microfossils from surface and sub-surface sediments. Morphology, Ecology distribution and outline classification of Foraminifera. Role of Foraminifera in hydrocarbon exploration and Monitoring Coastal pollution.

UNIT – V


Elementary ideas about the major morphological groups of Ostracoda, Radiolaria, Coccolithophores/ Calcareous Nannoplankton, pollen and spores and their stratigraphic and paleoecological significance Stable Isotopes and palaeclimates. Taphonomy and paleobiogcography.

PRACTICALS:

 Processing and preparation of samples for Microscopic study. Identification of selected fossils/species of Foraminifera, Ostracoda and Radiolaria under stereo binocular Microscope with CCTV. Study of Important microfossils from stratigraphic formations of India. Study of SEM photographs of microfossils. Construction of Biostratigraphic range charts and paleoenvironmental analysis of well sections. Preparation of different stratigraphic distribution maps of India. Study of paleogeographic Maps.











(P.T.O)

TEXT BOOKS:

1) Doyle, P and Bennet, M.R., 1996; Unlocking the stratigraphic Record. John Wiley.

2) Boggs, Sam JR; 1995; Principles of sedimentology and stratigraphy Prentice Hall.

3) Brenner, R.E and MC Hargue, T.R; 1988; Integrative Stratigraphy Concepts and applications Prentice Hall.

4) Prothero, D.R. 1988; Bringing fossils to life. An Introduction to palalo-biology. MC grew Hill.

5) Stratigraphic principles and practice, 1960. J. Marwin Weller. Harper and Row Publisher.

6) Haq, B.U and Boersma, A. 1978; Introduction to Marine Micropaleontology, Elsevier.

………………….....

MODEL QUESTION PAPER

II – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY
PAPER – IV, STRATIGRAPHY & MICROPALEONTOLOGY

 (Effective from the Admitted Batch of 2016-2017)

Time: 3Hrs







   Max. Marks: 80

Answer FIVE questions, choosing ONE from each Unit.

All questions carry equal marks.

UNIT-I

1. Write an essay on principle of correlation.

     OR

2. Answer any TWO of the following

       a) Uniformitarianism.    b) Geologic time scale.      c) Lithostratigarphy.

UNIT-II

3. Write an essay on cyclostratigraphy and event stratigraphy.

OR

4. Answer any TWO of the following

       a) Zonation.        b) Magnetostratigraphy.       c) Biostratigraphy.

UNIT-III

5. Discuss about seismic stratigraphy and sequence stratigraphy.

OR

6. Answer any TWO of the following:

       a) Completeness of stratigraphic records.       b) Geochronology.

       c) Chemostratigraphic correlation.

UNIT-IV

7. Write about morphology, ecology, distribution and outline classification of  

    Foraminifera.

OR

8. Answer any TWO of the following:

        a) Stratigraphic distribution of major micro fossil groups.

        b) Role of Foraminifera in hydrocarbon exploration.

        c) Methods of Collection and Seperation of Microfossils.

UNIT-V

9. Write about the morphological characters, stratigraphic and paleoecological 

     significance of Ostracoda with neat sketches.

OR

10. Answer any TWO of the following:

         a) Stratigraphic significance of pollen and spores.

         b) Taphonomy.

         c) Stratigraphic significance of Radiolaria.

…………………..

SYLLABUS

II – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY 

PAPER – II, GEOCHEMISTRY &  ISOTOPE GEOLOGY
(Effective from the Admitted Batch of 2016-2017) 
UNIT-I


Concept of Geochemistry, Cosmic abundance of elements, geochemical evolution of the earth, Composition of meteorites, Structure and composition of the earth, primary differentiation of elements and Geochemical classification of elements.

UNIT-II


Significance of Crystal chemistry in Geochemistry, isomorphism and diadochy camouflage, computing and admission of trace elements, Laws of thermodynamic, Gibbs free energy, Principles of Ionic substitution in minerals, Rare earth geochemistry and their abundance and mobility in crust.

UNIT-III


Geochemical mobility under low and high P-T conditions; Geochemical Dispersion, Primary and Secondary dispersion patterns and their classification; Geochemistry of Lithosphere, Atmosphere, Biosphere; Geochemical cycle.

UNIT-IV


Geochemistry of Water – Mineral Stability; Water – rock interaction, Migration of elements in endogenic environment. Eh-pH – diagram and natural water environment.

UNIT-V


Radiogenic isotopes, Radioactive  decay and growth; Basic ways of dating, Isochrons, Radiometric dating of single mineral and whole rock; Radioactive Decay schemes of U-Th-Pb, Rb-Sr, K-Ar; Geochemistry of Uranium ;and Thorium – Nuclear Reactors, Neutron activation analysis. Application of stable isotopes in Geology.











(P.T.O)
PRACTICALS:

Sampling and sample preparation – Methods of Preparation ‘B’ solution (Dissolution procedures) Determination of elemental concentration on Atomic absorption spectrometer. Calculation of radio metric dating of minerals.

TEXT BOOKS:

Principles of Geochemistry – Brian Mason & C.B. Moore Geochemistry – Gold Schmidt.

Introduction to Geochemistry – Kraws kopt, K.B., M.C. Graw Hill Applied Geochemistry – F.R. Siegel.

Stable Isotope Geochemistry – Springer verlag Principles of Isotope Geology – John wiky Publication Faure, G; 1986.

……………………….
MODEL QUESTION PAPER
II – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY
PAPER – II, GEOCHEMISTRY & ISOTOPE GEOLOGY
(Effective from the Admitted Batch of 2016-2017)
Time: 3Hrs







   Max. Marks: 80
Answer FIVE questions, choosing ONE from each Unit.

All questions carry equal marks.

UNIT-I

1. Write an essay on Primary Differentiation of elements in the earth

     OR

2. Write short notes on any THREE of the following:

a) Cosmic abundance of elements 

b) The Composition of the earth crust

c) Geochemical Classification of the elements

d) Composition of the meteorites  

UNIT-II

3. Describe Rare earth geochemistry and their abundance and mobility in crust 
     level

OR

4. Write short notes on any THREE of the following:

a) Significance of crystal chemistry

   
b) Distribution coefficient of trace elements                    

c) Laws of the thermodynamics

d) Ionic substitution in minerals 

UNIT-III

5. Explain briefly the geochemical mobility under low and high Presure –     

    STemperature conditions

OR

6. Write short notes on any THREE of the following:

 a) Primary dispersion patterns.
           b) Geochemistry of Lithosphere.

 c) Geochemistry of atmosphere.                 d) Geochemical cycle.

UNIT-IV

7. Describe the Process of water – rock interaction

OR

8. Write short notes on any THREE of the following:

a) Migration of elements in endogenic environment

b) Mineral stability 

c) Eh-pH diagram                           

d) Natural water environment 

UNIT-V

9. Write an essay on Radiometric dating of minerals

OR

10. Write short notes on any THREE of the following:

a) Radiogenic Isotopes                               b) Geochemistry of uranium

c) Nuclear Reactors                                     d) Decay scheme of K- Ar

………………………
SYLLABUS
II – SEMESTER, M. Sc. (TECH) APPLIED GEOLOGY 

PAPER- III, GEOPHYSICAL EXPLORATION

(With effect from the admitted batch of 2016-2017)

UNIT – I


The Earth’s gravity field, the force of gravity on the surface of the Earth, the figure of the earth, geoid, spheroid and international Gravity formula, establishment of gravity bases, drift correction, principles of Gravity instruments, Reduction of gravity data, free air and Bouguer anomalies, preparation of gravity anomaly maps and their interpretation in terms of shape, size and depth.

UNIT –II


Earth’s main magnetic field, Origin and temporal variations, Geomagnetic elements, magnetic moments, intensity of magnetization and induction, magnetic potential and its relation to field, Principle of magnetic prospecting instruments, field surveys and data reduction, preparation of magnetic anomaly maps and their quantitative interpretation. Magnetic anomalies due to simple pole and dipole, introduction to aeromagnetic surveys.

UNIT – III


 Principle of electrical Methods of prospecting, Different types of electrode arrays, field procedure, profiling and sounding application in ground water prospecting and civil Engineering.

           UNIT- IV


Fundamental principles of wave propagation, stress, strain and Hook’s law, Elastic Module, wave equations, reflection, refraction, Critical refraction, diffraction, reflection and transmission coefficients. P & S wave velocities, Geophone and its performance, reflection and refraction surveys for single interface, concept of seismic channel and multichannel recording of seismic data, CDP method of data acquisition, interpretation of seismic data.

UNIT-V


Gravity anomalies of Sphere, Horizontal circular cylinder, Fault. magnetic anomalies of dyke, sphere and fault. Application of geophysical methods in Ground water, mineral and petroleum exploration.






















     (P.T.O)

PRACTICALS:

1) Interpretation of gravity anomalies over simple Geometrical models like sphere, Horizontal circular cylinder and Fault models.

2) Interpretation of Magnetic anomalies over simple Geometrical medals like dyke, Fault etc.

3) Resistivity surveys with different arrays.

TEXT BOOKS:

1) Gravity and Magnetic Methods, Rao, B.S.R & Murthy, I.V.R.

2) Gravity and Magnetics in oil prospecting, L.L. Nettleton.

3) Geophysical Methods in Geology, (Second Edition) P.V. Sharma.

4) Applied Geophysics, W.M. Telford et. al.

5) Introduction to Geophysical Prospecting M.B. Dobrin. 

………………………

MODEL QUESTION PAPER 

II – SEMESTER, M. Sc. (TECH) APPLIED GEOLOGY

PAPER - III, GEOPHYSICAL EXPLORATION

(Effective from the Admitted Batch of 2016-2017) 

Time: 3Hrs







   Max. Marks: 80

Answer FIVE questions, choosing ONE from each Unit.

All questions carry equal marks.

         UNIT-I

1. Write an essay on the preparation of gravity anomaly maps and their interpretation.  

OR

2. Write short notes on any THREE of the following:

a) Geoid, spheroid and international gravity formula.

b) Drift correction.

c) Free air and Bonguer.

d) Qualitative and Quantitative interpretation of gravity data.

        UNIT-II

3. Define geomagnetic elements and draw neatly their vectorial representation. Give the mathematical relationships between different geomagnetic elements. Also discuss the origin of magnetic anomalies. 

OR

4. Write short notes on any THREE of the following:

a) Magnetic anomaly maps.

b) Aeromagnetic surveys.

c) Working principle of magnetometers.

d) Magnetic properties of rocks.

        UNIT-III

5. Describe the basic principles of resistivity method and write in detail about ground water prospecting using resistivity methods.

OR

6. Explain the difference between the Apparent Resistivity and true Resistivity. Derive an expression for resistivity of any four – Electrode set – up.

       UNIT-IV

7. a) What is Geophone, Draw a neat skaters and explain.

b) Explain the seismic incident, reflection, refraction and diffraction 
     waves.

                                                                                                                                     OR

8. Write notes on any THREE of the following:

a) CDP method of data acquisition.  b) Principles of wave propagation.
c) Recording of seismic data.             d)  Seismic Velocity and interrelation.

       UNIT-V

9. Write in detail the application of geophysical methods in mineral exploration.
OR

10. Describe the gravity anomaly expressions of sphere and fault.
.......................
SYLLABUS

II – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY 

 PAPER – IV, ECONOMIC GEOLOGY & INDIAN MINERAL DEPOSITS

(Effective from the Admitted Batch of 2016-2017)
UNIT – I

Nature of ore bearing fluids Principles of formation of mineral deposits – Role of pressure and temperature in ore-bearing fluids – Metallogenic epochs and provinces – geological thermometers. Process of formation of mineral deposits.

UNIT –II

Ore microscope – preparation of polished section – physical properties of ore minerals under reflecting microscope – from, colour, hardness, reflectivity – reflection pleoehorism, etch test etc.

UNIT – III

Structures and textures of ore minerals – Application of ore microscopic studies in ore dressing.

UNIT – IV


Geological setting mode of occurrence, genesis, distribution and uses of chromite, manganese, iron, copper- lead- zinc, bauxite and placers.

UNIT – V


Geological setting mode of occurrence, genesis, distribution and uses of coal, barites, clays, limestones, mica, phosphates, precious and semi-precious stones.

PRACTICALS:

I. Megascopic identification of ore minerals.

II. Identification of ore minerals under ore microscope.

TAXT BOOKS:

1. Economic Minerals Deposits – Bateman, A.M. and Jenson, M.L.

2. Ore Deposits – Park Jr. C.F. and MacDiarmid, R.A.

3. Ore Deposits in India – Gokhale, K.V.G.K. and Rao, T.C.

4. Industrial Minerals and rocks in India – Deb, S.

5. Ore Deposits – Lindgren, W.

6. Ore Petrology – Stanton, R.L.

7. Ore Microscopy – Cameron, E.C.

8. Ore texture and their intergrowths – Ramdohr, P.

………………..
MODEL QUESTION PAPER
II – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY 
PAPER – IV, ECONOMIC GEOLOGY & INDIAN MINERAL DEPOSITS 
 (Effective from the Admitted Batch of 2016-2017) 

Time: 3Hrs







Max. Marks: 80
Answer FIVE questions, choosing ONE from each Unit.

All questions carry equal marks.

UNIT-I

1. Discuss the role of pressures and temperatures in ore-bearing fluids.

OR

2. Write short notes on any THREE of the following:

 a) Metallogenic epochs.                              b) Metallogenic provinces.

 c) Geological thermometers.     

UNIT-II

3. Describe the Physical properties of ore minerals under reflecting microscope.

OR

4. Write short notes on any THREE of the following:

   
 a) Supergene Enrichment.
                     b)  Preparation of polished section.

 c) Metasomatism.                                        d) Placer deposits.

 e) Groundwater in Basaltic formation.

UNIT-III

5. Describe the structures and textures or ore minerals.

OR

6. Write short notes on any THREE of the following:

 a) Characteristics of metamorphic paragenesis.
           

 b) Ore microscopic studies in ore dressing. 

 c) Zoning.                          

 d) Characteristics of sedimentary paragenesis.

UNIT-IV

7. Describe the geological setting, mode of occurrence, genesis, distribution and 
     uses  of Bauxite deposits.
OR

8. Write short notes on any TWO of the following:

 a) Manganese ore.      

       b) Chromite deposits.      

c) Placer deposits.

UNIT-V

9. Give the geological setting, mode of occurrence, genesis, distribution 

     characteristics     and uses of coal with reference to India.

OR

10. Write short notes on any THREE of the following:

a) Diamond.               


       b) Glass.                          

c) Phosphates.                                               d) Semiprecious stones.

…………………
