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I – 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

Mineralogy
	4
	3
	80
	20
	100
	4

	02.
	Paper - II

Igneous and Metamorphic Petrology
	4
	3
	80
	20
	100
	4

	03.
	Paper - III

Structural Geology & Tectonics
	4
	3
	80
	20
	100
	4

	04.
	Paper – IV

Sedimentology
	4
	3
	80
	20
	100
	4

	05.
	Paper - I

Mineralogy (Practical)
	4
	3
	50
	50
	2

	06.
	Paper - II

Igneous and Metamorphic Petrology  (Practical)
	4
	3
	50
	50
	2

	07.
	Paper - III

Structural Geology & Tectonics (Practical)  
	4
	3
	50
	50
	2

	08.
	Paper – IV

Sedimentology (Practical)
	4
	3
	50
	50
	2

	09.
	Field Work
	-
	-
	50
	50
	2

	10.
	Viva-Voce
	-
	-
	50
	50
	2

	TOTAL
	700
	28


SYLLABUS

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

PAPER- I, MINERALOGY 

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

Introduction to Minerals. Classification of silicate minerals. Structure, chemistry, physical and optical properties of (a) Olivine Group (b) Garnet Group (c) Epidote Group (d) Aluminosilicate Group 

UNIT –II

Structure, chemistry, physical and optical properties of (a) Pyroxene Group (b) Amphiboles Group (c) Clay minerals (d). Mica Group.

UNIT –III

Isomorphism, Polymorphism. Structure, chemistry, physical and optical properties of (a) Feldspathoids Group (b) Feldspars and (c) silica minerals

UNIT – IV

Classification of nonsilicates; chemistry and paragenesis of Native elements, Oxides and Sulphides.

UNIT –V

Chemistry and paragenesis of Carbonates, phosphates, Halides, Sulphates, Gemstones and Semi precious stones.

PRACTICALS:

a) Megascopic and microscopic identification of important silicate and nonsilicate minerals.

b) Calculation of Mineral formula

c) Interpretation of X-ray diffractograms of common minerals and D.T.A curves.

d) SEM photographs

(P.T.O)

TEXT BOOKS:

An Introduction to the rock forming minerals by W.A.Deer, R.A. Howie and                   J. Zussman

Dana’s Text book of Mineralogy by W.E. Ford

Manual of Mineralogy by Klein, C. and Hurlbut, Jr.C.S

Descriptive Mineralogy by L.G. Berry and Mason.

…………………..

MODEL QUESTION PAPER
I – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY 

PAPER – I, MINERALOGY
(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 in detail about the classification of silicate minerals with neat sketches?

     OR

2. Answer any TWO of the following:

a) Structure of olivine group of minerals

b) Chemistry of garnet group of minerals

c) Optical properties of kyanite and sillimanite

UNIT-II

3. Describe the structure, chemistry and optical properties of pyroxene group of   

    minerals

OR

4. Answer any TWO of the following:

              a) Di-Octahedral micas
 

b) Smectite group


c) Chemistry of amphiboles

UNIT-III

5. Write the classification of the feldspar group of minerals and add a note on its  

     twinning?

OR

6. Answer any TWO of the following:

a) Classification of Feldspathoids


b) Structure of quartz, trydamite and crystobalite.

c) Isomorphism 

UNIT-IV

7. Write in detail about chemistry and paragenesis of the Sulphide group of 
     minerals?

OR

8. Answer any TWO of the following:

a) Classification of non-silicates   

b) Physical properties of Native metallic elements

c) Spinel group of minerals 

UNIT-V

9. Describe the phosphate minerals in terms of its chemistry and paragenesis.

OR

10. Answer any TWO of the following:

a) Gemstone varieties of Quartz and their properties.  

b) Halide group of minerals

c) Chemistry of carbonate minerals

………………………
SYLLABUS

I – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY
PAPER – II, IGNEOUS AND METAMORPHIC PETROLOGY
(Effective from the Admitted Batch of 2016-2017)
UNIT – I


Magma generation, Primary and modified magmas. Mantle Xenoliths.. Differentiation and assimilation of magmas, Magma mixing. Plate tectonics in relation to petrology.

UNIT – II


Bowen’s reaction series, phase equilibrium of single, binary and ternary silicate systems and crystallisation in the light of experimental works and petrogenetic importance. Criteria for classification of igneous rocks. Textural, mineralogical and chemical classification. Norm (CIPW) and Niggli values. Classification using multiple criteria, IUGS classifications.

UNIT – III


Petrographic provinces and associations. Mineralogy, texture and patrogenesis of major igneous rock types such as granites, Basalts, ultramafic rocks, carbonotites, Lamprophyres syenites, & Nepheline syenites.

UNIT – IV


Metamorphic textures and structures. Recrystallisation, metamorphic differentiation, metamorphic condition, mineralogies and protoliths. Metamorphic phase diagrams – ACF, AKF and AFM, metamorphic facies with special reference to Indian Examples.

UNIT – V


Nature of metamorphic reactions. Pressure – temperature conditions of metamorphism. Anatexis and origin of migmatites. Regional metamorphism and paired metamorphic belts. P-T-t paths. 

PRACTICALS:

a) Megascopic and microscopic study of igneous rocks.

b) Calculation of CIPW norms. Preparation of variation diagrams.

c) Megascopic and microscopic study of metamorphic rocks.

d) Construction of ACF – AKF – AFM diagrams.

e) Geothermobarometric calculations.

(P.T.O)

TEXT BOOKS:

Philpots   A., 1992. Igneous and metamorphic petrology.

Best, M.G., 1986. Igneous and metamorphic petrology. 

Yardley, B.W., 1989. An introduction to metamorphic petrology.

Raymond, L.A., 1995. Petrology.

Middlemost – Magmas and Magmatic rocks.

Turner & Verhoogom – Igneous & Metamorphic petrology.

……………………….

MODEL QUESTION PAPER
I- SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY
PAPER – II, IGNEOUS AND METAMORPHIC PETROLOGY
 (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 about differentiation and Assimilation of Magmas.
OR

2. Write notes on any THREE of the following:

     a) Mantle xenoliths.                               b) Primary and modified magmas.  

     c) Lithosphere and Asthenosphere.       d) Magma mixing. 
UNIT-II

3. Write on phase equilibrium of single, binary and ternary systems crystallisation.

OR

4. Write notes on any THREE of the following:

    a) Textural classification of igneous rocks.
 

    b) Mineralogical classification of igneous rocks. 

    c)  Role of volatiles in Crystallisation.

    d) Norm – CIPW.

UNIT-III

5. Describe the mineralogy, texture and petrogenesis of ultramafic rocks. 

OR

6. Answer any THREE of the following:

     a) Petrographic provinces and associations.
       b) Basalts.

     c) Granites.                                                                   d) Alkaline rocks.

UNIT-IV

7. Write an essay on metamorphic facies concept. Give in detail about different 

     metamorphic facies with examples.

OR

8. Answer any THREE of the following:

      a)  Metamorphic structures.                                         b) ACF – AFM diagrams.

      c) Recrystallisation.



       d) Protoliths.

UNIT-V

9. Write about migmatites and their origin.

OR

10. Answer any THREE of the following:

       a)  Metasomatism.                                                       

       b)  Regional metamorphism.                                   

       c) Petrogenetic aspects of metamorphic rocks of India. 

       d) Anatexis.

…………………….

SYLLABUS

I – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY
PAPER- III, STRUCTURAL GEOLOGY AND TECTONICS

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

Mechanical principles and properties of rocks and their controlling forces. Concept of stress and strain. Composition and resolution of forces. Principles of failure by rupture relation of rupture to strain. Two dimensional strain and stress analysis. Types of strain ellipses and ellipsoids, their properties and geological significance.

UNIT – II


Folds and their classification. Mechanics and causes of folding. Determination of top of beds by primary features.

UNIT – III


Fractures and Joints. Nomenclature, origin, significance and classification of faults. Causes and dynamics of faulting, strike slip faults, normal faults, overthrust and nappe etc.

UNIT – IV


Concept of petrofabrics and symmetry. Field and laboratory techniques. Stereographic treatment, Types of fabrics, fabric elements.

UNIT – V


Plate tectonics, Dynamic evolution of continental and oceanic crust, Tectonics of Precambrian Orogenic Belts of India. Formation of Mountain roots. Anatomy of orogenic belts with case examples such as Apline Himalayan, the Andes etc.

PRACTICALS:

a) Preparation and interpretation of geological maps and sections.

b) Structural problems concerning to economic mineral deposits.

c) Recording and plotting of field data.

d) Plotting and interpretation of petrofabric data on the stereographic nets.

(P.TO)

TEXT BOOKS:

1) Structural Geology by M.P. Billings.

2) Structural Geology and Tectonic Principles by P.C. Badgley.

3) Principles of Physical Geology by A. Holmes and D. L. Holmes.

4) Aspects of Tectonics focus on South Central India by K.S. Validya.

5) An outline of structural Geology by Bruce E. Hobbs.

……………………

MODEL QUESTION PAPER
I – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY
PAPER – III, STRUCTURAL GEOLOGY & TECTONICS
 (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. Define stress and strain. Explain how rocks behave under these conditions.

OR

2. Answer any TWO of the following:

     a) Boudinage structures                                              b) Deformation mechanisms    

     c) Mechanical properties of rocks

UNIT-II

3. Describe the different types of fold

OR

4. Answer any TWO of the following:

      a) Dome                           b) Basins
                 c) Mechanics of folding

UNIT-III

5. Describe the criteria by which faults are recognized.

OR

6. Answer any TWO of the following:

       a) Slickenside
          b) Columnar Joints            c) Nappe

UNIT-IV

7. Discuss the concept of petrofabrics and symmetry.

OR

8. Answer any TWO of the following:

     a) Tectonite                     b) Equal area net               c) Planar and linear structures

UNIT-V

9. Explain the tectonics of the Precambrian oroganic belts of India.

OR

10. Answer any TWO of the following:

        a) Wilson cycle           b) Back- arc margins       c) Continental platforms

………………..…

SYLLABUS

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

PAPER- IV, SEDIMENTOLOGY 

(Effective from the Admitted Batch of 2016-2017) 

UNIT - I

Earth surface system: History and development of sedimentology. Liberation and flows of sediments, processes of transport and generation of mechanical, chemical and biogenic sedimentary structures and controls on the sedimentary rock record.

UNIT –II

Origin of sedimentary rocks. Sedimentary textures, frame work matrix and cement of terrigenous sediments. Definition, measurement and interpretation of grain size -Wentworth scale, sieving and grain size parameters.

UNIT – III

Sedimentary environments and facies. Characteristics of continental: desert, fluvial, glacial, lacustrine, deltaic and transitional- lagoonal, littoral and barrier complex environments.

    UNIT- IV

Clastic sediments- gravel, sand and mud. Biogenic, chemical and volcanogenic sediments. Classification of conglomerates, sandstones and mudstones, and carbonate rocks. 

UNIT-V

Provenance of sediments. Diagenesis and fluid flow. Diagenesis of mudstone, sand stone, limestone and Dolomites: Changes in mineralogy, fabric and chemistry. Field and laboratory techniques in sedimentology: recording of sedimentary structures, preparation of litho logs, rock and thin section staining.

(P.T.O)

PRACTICALS:

1) Study of primary, secondary and biogenic sedimentary structures in hand          

     specimens, of photographic atlases, field photographs and wherever possible 
     on the outcrops.
 2) Pipette analysis – sand, silt and clay separation and estimation of percentages. 

 3) Size analysis – (sieving), calculation of grain size parameters.

4) Heavy mineral- liquid separation-Bromoform method 

5) Graphical representation of data-Preparation of histograms, triangular 
      coordinate diagrams and Shepard classification chart.
6) Microscopic study of heavy minerals and sedimentary rocks.

TEXT BOOKS:

Allen, J.R.L., 1985: Principles of Physical Sedimentation. George Allen & Unwin.

Allen, P., 1997: Earth surface Processes. Blackwell.

Nicholas,G.,1999: Sedimentology and Stratigraphy. Blackwell.

Davis, R.A.Jr., 1992: Depositional Systems. Prentice Hall.

Einesele,G., 1992:Sedimentary basins. Springer Verlag.

Friedman G.M.,and J.E Sanders: Principles of Sedimentology

Prothero, D.R. and Schwab, F., 1996: Sedimentary Geology, Freeman

Potter P.E & Pettijohn, F.J: Paleocurrents and Basin Analysis by 

Pettijohn F.J : Sedimentary rocks 

Reineck,H.E and Singh,I.B 1980: Depositional Sedimentary Environments.

Springer-Verlag.

Miall,A.D.,2000: Principles of sedimentary Basin Analysis. Springer-Verlag

Milner, H.B: Sedimentary Petrology  

Blatt H, Murray, G,V and Middleton,R.C.,1980: Origin and sedimentaryRocks.

Bhattacharya,a and Chakraborti,C.,2000: Analyses of sedimentary successions.

Oxford-IBH

Boggs Sam Jr.m1995: Principles of Sedimentology and Stratigraphy, Prentice Hall.

Sengupta S., 1997: Introduction to Sedimentology. Oxford-IBH

…………………..
MODEL QUESTION PAPER 

I – SEMESTER, M.Sc. (TECH) APPLIED GEOLOGY
PAPER – IV, SEDIMENTOLOGY

 (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 different sedimentary structures generated by mechanical 
     and chemical process. Illustrate with neat sketches.

       OR

2. Write notes on any THREE of the following:

a) Sedimentary rock record.                  b) Biogenic sedimentary structures.

c) Processes of transport.                       d) Stylolite.

UNIT-II

3. What are grain size parameters? Explain their importance in the interpretation 
     of  deposition of sediments.
OR

4. Answer any TWO of the following:

  
 a) Sedimentary texture.                        b) Wentworth grade scale
.   

 c) Origin of sedimentary rocks

UNIT-III

5. What is delta? Explain the detailed notes of various deposits formed in the 
    deltaic environment.
     OR

6. Answer any THREE of the following:

a) Glacial environment.
                        b) Desert environment. 

c) Littoral and barrier complex.                  d) Lacustrine environment. 

UNIT-IV

7. Write an essay on the classification on the carbonate rocks., 

OR

8. Answer any TWO of the following:

a) Classification of sandstones.               

b) Chemical and volcanogenic sediments.

c) Clastic sediments 

UNIT-V

9. Write and essay on diagenesis of sandstones

OR

10. Answer any TWO of the following:

a) Field and laboratory techniques in sedimentology.  

b) Diagenesis of mudstone

c) Rock and thin section staining.

…………………….
