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Part A - Introduction

Program: Certificate Class: B.Sc. I Year Year: 2021 Session: 2021-22
Subject: Geology
1 Course Code S1-GEOLIT
2 Course Title Physical Geology (Paper-1)
3 Course Type Core Course
4 Pre-requisite (if any) To study this course, a student must have had the subject
Maths Group or Biology Group in the class 12,
5 Course Learning * Students will acquire a solid base of knowledge of the
Outcome (CLO) earth as a whole, and as well as the earth as a dynamic
system, geomorphic processes and about landforms
produced.

» They will know the geologic time scale and be able to
place important geologic events in a temporal
framework. They will also be introduced to major
structures of the Earth's crust rocks.

6 Credit Value 04
7 Total Marks Max. Marks. 25+75 ' Min. Passing Marks: 33

Part B : Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week) : 02
L-T-P: 60

' No. of
Lectures
I Introduction to Geology: 12

1. Introduction to Geology, its branches and importance.

2. Introduction to Solar System; Star, planet, satellite, asteroid and
meteorite.

3. Origin of the Earth- Planetesimal hypothesis.

4. Interiors of the earth- crust, mantle and core.

5. Radioactivity methods of age of the Earth, Geological Time Scale.

Unit | Topics

II Dynamic Earth : 12
1. Concept and theories of Isostasy.
2. Continental drift and Sea floor spreading and evidences.
3. Concept of plate tectonics, tectonic plates and types, and plate
boundaries.
4. Mid-oceanic ridges, trenches and island arcs.

III' | Geomorphic Processes : 12
1. Earthquakes- causes, effects and distribution. Seismic Zones of India.
2. Volcanoes: types and landforms. Volcanic zones of the world.

3. Fundamental concepts of geomorphology.

4. Types of rock weathering.

I 5. Soil formation, soil profile and types of soil.
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IV | Geological Works: 12
1. Geological works of river, and its landforms.

2. Drainage system. Introduction to wetlands.

3. Geological works of groundwater, and karsts topography.

4. Geological works of wind and its landforms. Introduction to desert.

A% 1. Geological works : 12
1.1. Geological works of glacier, and its landforms.
1.2. Geological works of ocean, and coastal landforms.

2. Introduction to Structures:
2.1. Unconformity: Definition and types. Overlap and Offlap.
2.2. Brief introduction to fold, fault and joint.

Keywords / Tags: Geology, Planet, Earth, Hypothesis, Plate-tectonics, Continent, Earthquake,
Volcano, Drainage, Unconformity, Fold, Fault, Joint, Glacier, Wind, River.

Part C - Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Readings:

ST, T, ST s, qeawer RedY oo srpredt, rqrer
a5t ff ud g, . &, ifaes s, Heqgeer fR=aT U srahresy, sSrarer
g, afdew; sersiafas. sarfersT ywrem gam

I AT, T e, et A we R, weawRer R ot srerres, frarer

ey, e T st U et Ao R ver sy, s
T, 1.0, T T S5 saeren qfaee. Hegaer fRwt wer erepraeft, 31, 2018
Holmes, A. Doris L Holmes Edit., Principles of Physical Geology, Van Nostrand Reinhold,
1978.
8. Mahapatra, G.B., Text book of Physical Geology, CBS, India, 2018
9. Mathur, S.M., Physical Geology of India, NBT India, 1991
10. Miller, William J., Physical Geology: An Introduction. D Van Nostrand Co., 5™ Ed., 1949
11. Mukerjee, P.K., Text Book of Geology. World Press Private Ltd, 2013
12. Thornbury, W.D., Principles of Geomorphology. New Age International, 2nd Edition, 1969
13. Billings, M.P., Structural Geology. Pearson Education, India, 3R¢ Ed., Reprint, 2016
Ebook:
1. Jain Sreepat, Fundamentals of Physical Geology. Springer India, 2013
2. Digital platform web links:
1. https://opentextbc.ca/physical geology2ed/front-matter/download-a-pdf/
2. https://archive.org/details/in.ernet.dli.2015.233340/page/n1 5/mode/2up
3. http://www.tulane.edu/~sanelson/eens1110/index.html [for introduction to folds, faults ...]
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Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE) : 25 marks

University Exam (UE) : 75 marks

Internal Assessment: Class Test 15
Continuous Comprehensive Assignment / Presentation 10
Evaluation (CCE) : 25 Total : 25
External Assessment: Section (A) : Three Very Short = 03 x 03 =09
University Examination (UE) : 75 Questions (50 Words Each)
Time : 2 Hours Section (B) : Four Short 04x09=36

Questions (200 Words Each)

Section (C) : Two Long 02x15=30

Questions (500 Words Each)

Total : 75

Any remarks / suggestions:
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Part A : Introduction

Program: Certificate Class: B.Sc. I Year Year: 2021 Session: 2021-22
Subject: Geology

1 Course Code S1-GEOLI1P

2 Course Title Physicgl Geology (Paper-1)

x Course Type Core Course

4 Pre-requisite (if any) This practical course is related to theory course Paper-1.

5 Course Learning ¢ Students will acquire a solid base of knowledge in the
Outcome (CLO) science of geology as interpreting geomorphic

processes and landforms.

e They will get developed the ability of interpreting
topographic maps and terrain models, structural models,
and types of landforms.

6 Credit Value 02

7 Total Marks Max. Marks. 25+75 ' Min. Passing Marks: 33

Part B : Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week) : 02

L-T-P: 30
< . No. of
Unit Topics Lectures

I Study of Geomorphic features from models, maps and photographs. 6

II Numbering of topographic maps (Survey of India Toposheet) on various 6
scales.

I Interpretation of various geomorphic landforms and drainage patterns on 6
topographic maps.

v Plotting of major mountain ranges, lakes and rivers on the outline map of 6
India.

A% Plotting of seismic observatories on the outline map of India. 6
Plotting of epicentres and magnitudes of major earthquakes of India.

Keywords / Tags: Geomorphic model, Topographic map, Landform, Drainage pattern,
Earthquake, Seismic observatories, Epicentre, Magnitude

Part C - Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
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5. Taardy, e Tt st UE sentatas. merser e der srredt, ST

6. IR, d1.0H. TF fOTY, S5 Svaerers s, geayeer f2= g srhred, 3rd, 2018

7. Holmes, A. Doris L Holmes Edit., Principles of Physical Geology, Van Nostrand Reinhold,
1978.

8. Mahapatra, G.B., Text book of Physical Geology, CBS, India, 2018

9. Mathur, S.M. Physwal Geology of India, NBT India, 1991

10.Miller, William J., Physical Geology: An Introduction. D Van Nostrand Co., 5th Ed., 1949

11.Mukerjee, P.K., Text Book of Geology. World Press Private Ltd, 2013

12. Thornbury, W.D., Principles of Geomorphology. New Age International, 2nd Edition, 1969

13.Billings, M.P., Structural Geology. Pearson Education, India, 3Rd Ed., Reprint, 2016

Suggested digital platform web links:

Suggested equivalent online courses:

Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment - Marks External Assessment Marks
Class Interaction / Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 25 TOTAL 75

Any remarks / suggestions:

)
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Part A - Introduction

Program: Certificate Class: B.Sc. I Year Year: 2021 Session: 2021-22
Subject: Geology “
1 Course Code S1-GEOL2T
2 Course Title Crystal and Mineral Sciences (Paper — 2)
3 Course Type Core Course
4 Pre-requisite (if any) To study this course, a student must have had the subject
Maths Group or Biology Group in the class 12,
5 Course Learning e Students will be able to acquire a base of knowledge of
Outcome (CLO) the minerals as earth constituting material.

¢ Also, they will obtain knowledge of crystals and
identification of minerals and basic knowledge of rock

types.

6 Credit Value 04

7 Total Marks Max. Marks. 25+75 ' Min. Passing Marks: 33

~ Part B : Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week) : 02

L-T-P: 60
Unit | Topics LI:;u‘;zs
| Introduction to Crystallography: 12

1. Definition of mineral and crystal; rock forming and ore minerals.

2. Crystal structure: unit cell, Bravais Lattices.

3. Elements of crystal. Forms of crystal.

4. Crystallographic axes and axial angles.

5. Weiss’s Parameters and Miller’s Indices systems of crystal notations.

II Crystallography: 12

1. Laws of Crystallography. Interfacial angle and its measurement.

2. Crystal symmetry; plane of symmetry, axis of symmetry, centre of
symmetry.

3. Classification of crystals into systems and classes.

4. Symmetry and forms of normal classes.

5. Twinning in crystals.

IIT | Minerals: 12
1. Silicate structures and classification.

2. Bonding in Minerals.

3. Isomorphism and solid solution, polymorphism & pseudomorphism.
4. Physical properties of minerals.

IV | Optical Mineralogy: 12

1. Refractive index, critical angle and total internal reflection.

2. Double refraction. Construction and working of Nicol prism, and
introduction to polaroids. P

N L



3. Polarizing microscope- its parts and workings.
4. Optical properties of minerals.

A% Minerals and Lithosphere: 12
1. Study of composition, classification, physical and optical properties of
the following mineral groups-

1.1. Garnet and Mica,

1.2. Pyroxenes and Amphiboles, and

1.3. Feldspars and ilica.
2. Introduction to composition of lithosphere.
3. General characteristics of igneous, metamorphic and sedimentary rock.

Keywords / Tags : Crystal, Mineral, System, Symmetry, Polarisation, Microscope, Feldspar,
Silica, Pyroxene, Amphibole, Mica, Lithosphere

Part C - Learning Resources

Text Books, Reference Books, Other resources

1. Suggested Readings:

. S LA wis o e s, wegwRer =Y sfor srpray, siroer

. SET, A O JEfer, S5 iR famm F freata, weraea R s s, wrarer

. Ty, <o o @fas g freewt famm, wegwRer RSy o sttt sfarer

. Gribble, C.D.; Rutley’s Elements of Mineralogy. CBS, 2005.

. Ford W.E.; Dana’s Text Book of Mineralogy. CBS, 2006.

Perkins, D.; Mineralogy, Prentice Hall India, 3rd ed. 2012.

Rathore, B.S.; Basics of Crystallography, Mineralogy and Geochemistry. Notion Press India,

2020.

8. Sharma, R.S. and Sharma, Anurag; Crystallography and Mineralogy - Concepts and
Methods. Geol. Soc. Ind., Bengaluru, 2013.

2. Digital platform web links:

1. https://www.mindat.org

2. https://www.mooc-list.com/tags/minerals

3. https://epgp.inflibnet.ac.in/Home
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Suggested equivalent online courses:




Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE) : 25 marks

University Exam (UE) : 75 marks

Internal Assessment: Class Test 15
Continuous Comprehensive Assignment / Presentation 10
Evaluation (CCE) : 25 Total : 25
External Assessment: Section (A) : Three Very Short = 03 x 03 =09
University Examination (UE) : 75 Questions (50 Words Each)
Time : 2 Hours Section (B) : Four Short 04 x09=36

Questions (200 Words Each)

Section (C) : Two Long 02x15=30

Questions (500 Words Each)

Total : 75

Any remarks / suggestions:
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Gribble, C.D.; Rutley’s Elements of Mineralogy. CBS, 2005.

Ford, W.E.; Dana’s Text Book of Mineralogy. CBS, 2006.

Perkins, D.; Mineralogy, Prentice Hall India, 3rd ed. 2012.

Rathore, B.S.; Basics of Crystallography, Mineralogy and Geochemistry. Notion Press India,
2020.

9. Sharma, R.S. & Anurag Sharma; Crystallography and Mineralogy - Concepts and Methods.
Geol. Soc. Ind., Bengaluru, 2013.
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Part A : Introduction

Program: Certificate Class: B.Sc. I Year | Year: 2021

Session: 2021-22
Subject: Geology
1 Course Code S1-GEOL2P
2 Course Title Crystal and Mineral Sciences (Paper - 2)
3 Course Type Core Course
4 Pre-requisite (if any) This practical course is related to theory course Paper-2.
5 Course Learning e Student will acquire base knowledge of crystal forms
Outcome (CLO) through study of crystal symmetry and crystal
parameters.
¢ This knowledge will make a student able to identify
minerals on the basis of physical and optical properties.
6 Credit Value 02
7 Total Marks Max. Marks. 25+75 Min. Passing Marks: 33

Part B - Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week) : 02

L-T-P: 30
: R No. of
Unit Topics Lectures
I Study of symmetry elements of crystal (models) of normal classes. 6
11 Study of fundamental forms of crystal (models) of normal classes. 6
III Verification of Euler’s theorem. 6
IV Study of physical properties of minerals. 6
v Study of the optical properties of important rock forming minerals using 6
polarizing microscope.

Keywords / Tags: Symmetry, Crystal, Fundamental forms, Euler’s theorem, Polarising microscope.

Part C - Learning Resources

Text Books, Reference Books, Other resources

. Suggested Readings:
. Ster, 1.8 @RS T freee e, werser R wior srereey, sarer

. AT QAL U T S wiRstiasT & Redia, geaveer R v sraraey, s

. WIS, TH.; TR -, a7 - 1, qeggeer RS o srrreey, sirarer

. Gribble, C.D.; Rutley’s Elements of Mineralogy. CBS, 2005.
. Ford W.E.; Dana’s Text Book of Mineralogy. CBS, 2006.

1

1

2

3. Ty, S wrr; @fast qor e R, weaeer R gor sramasdft, sirarer
4

5

6




7. Perkins, D.; Mineralogy, Prentice Hall India, 3rd ed. 2012.

8. Rathore, B.S.; Basics of Crystallography, Mineralogy and Geochemistry. Notion Press India,

2020.

9. Sharma, R.S. and Sharma, Anurag; Crystallography and Mineralogy - Concepts and Methods.

Geol. Soc. Ind., Bengaluru, 2013.
2. Digital platform web links:
1. https://www.mindat.org

Suggested equivalent online courses:

Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks

Class Interaction / Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 25 TOTAL 75

Any remarks / suggestions:




o P A Introduction

Program: Diploma

| Class: B.Sc. II Year

Year: Second

Session.: 2022-23

Subject: Geology

1 | Course Code

S2-GEOLIT

2 | Course Title

Igneous and Metamorphic

Petrology (Paper-1)

3 | Course Type (Core
Course/Elective/Generic
Elective/Vocational/.....)

Major-1

4 | Pre-requisite (if any)

To study this course, a student must have had the subject

Geology in the class certificate.

5 | Course Learning outcomes
(CLO)

* Students will acquire ability to interpret phase diagrams
relevant to igneous crystallisation systems.
They will gain knowledge of forms, textures and

structures of igneous rocks.
And, they will acquire

ability to understand

petrogenesis through petrography studies.
Similarly, they will acquire knowledge of textures and
structures and understanding of metamorphism and

processes of metamorphism.

6 | Credit Value

04

7 | Total Marks

Max. Marks: 30+70

Min. Passing Marks: 33

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 02

L-T-P: 60
No. of
Unit | Topics
Lectures
I | Magma Evolution and Crystallisation: 12
1. Definition, origin and composition of magma.
2. Differentiation, assimilatioﬁ and mixing of magmas.
3. Phase and component; Crystallization and phase equilibrium in
3.1. Uni-component (8i0y), (/\
3.2. Bicomponent (albite — anorthite; and diopside — anorthite), and 7 écz?f
AH\' ~6C:—0 /“"b
(1) (pr-D-




3.3. Tricomponent (diopside — albite — anorthite) magma crystallisation
systems.

4. Reaction principle, Bowen’s reaction series.

II

Igneous Rocks:
1. Vedic view of the Earth, Earth’s Hymn, Rock-cut monuments of India.
2. Forms of igneous rocks.
3. Structures of igneous rocks.
4. Textures and microstructures of igneous rocks.

5. Classifications of igneous rocks including IUGS.

12

III

Petrography of Igneous Rocks:
1. Mineralogical characteristics of acid, alkaline, basic, and ultrabasic rocks.
2. Petrography and petrogenesis of granite, diorite and syenite.
3. Petrography and petrogenesis of gabbro, dolerite and basalt.
4. Petrography and petrogenesis of charnockite, anorthosite and carbonatite.
5. Use and significance of various rocks in construction of historic

monuments of India.

12

Metamorphism and Metamorphic Rocks -I:
1. Agents, kinds and types of metamorphism.
2. Grade (:.!f metamorphism; and metamorphic mineral zones.
3. Structures and textures of metamorphic rocks.
4. Classification of metamorphic rocks.

5. Definition and types of metamorphic facies.

12

Metamorphism and Metamorphic Rocks -I1:
1. Metamorphism of argillaceous and arenaceous rocks.
2. Metamorphism of carbonate and basic rocks.
3. Introduction to granulite terrains of India.

4. Elementary idea of metasomatism.

12

5. Origin and types of migmatites. @?'/{?ﬁo 22 :
o 6-1:‘ }'ﬁ |




Keywords/Tags: Petrology, Magma, Phase, Igneous, Metamorphic, Structure, Texture, Grade,
Series, Facies, Petrogenesis, Petrography, Metasomatism, Migmatite.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

Books published by M.P. Hindi Granth Academy, Bhopal

1. 3T, T, ua 3=feraT, 5%, dRrr ¥ freata, weawRer R4 sror srmry, 2017
2. fote sft.z=q (era), e w ot (TTaTE). SAferht F freara, geqger R oy srarafy,
3. 34, .41, vF Wi, s,y s (e o). gegwer fRvaT o1 srprasty, 2018

Other Books:
1. Gokhale, N.W., Fundamentals of Sedimentary Rocks. CBS Publishers and Distributors, 2017.

2. Maitre R.W. Le (editor); Igneous Rocks: A Classification and Glossary of Terms. Cambridge,
2nd ed, 2002 :

3. Miyashiro, Akiho. Metamorphic Petrology. Taylor & Francis, 1994
4. Rathore, B.S., Igneous Petrology for Beginners. Notion Press, India, 2021

5. Ronald Frost, B., Carol D. Frost. Essentials of Igneous and Metamorphic Petrology. Cambridge
University Press, 2019

6. Sharma, Ram S., Editors, Metamorphic Petrology Concepts and Methods. Geol Soc of India,
Bengaluru. 2016

7. Winter, John D. Principles of Igneous and Metamorphic Petrology, Pearsons Education, 2014

8. Hota, Rabindra Nath. Practical Approach to Petrology. CBS, 2012

9. Tyrrell, G.W., The Principles of Petrology — An Introduction to Science of Rocks., B I Pub., India
1980

eBook:

L. Philpotts, Anthony Jay Ague. Principles of Igneous and Metamorphic Petrology, Cambridge
Univ. Press, 2009, eBook

2. Digital platform web links:
I http://www.mphindigranthacademy.org/

2. http://www.episodes.org » journal » download_pdf (Granulite terrain of Southern India)

3 https://www.ias.ac.in/article/fulltext/jess/ 106/03/0065-0075 @;ﬁmt)ﬁ:\
o Lokl

© R




4, https://www3.nd.edu/~asimonet/CE30540/SP2017/Lecture_l 8_new_Classifications_SP2017.pdf
5. https://www.tulane.edu/~sanelson/eens2 1 2/trian gular_plots_metamophic_petrology.htm

6. https://edisciplinas.usp.br/mod/resource/view.php?id=2819884 [IGNEOUS ROCKS: A
Classification and Glossary of Terms]

Suggested equivalent online courses:

I. https://onlinecourses.swavam2.ac.in/cecl9 mmO2/preview

Part D-Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test Assignment/Presentation

Continuous Comprehensive Total 30
Evaluation (CCE): 30

External Assessment ; Section(A) : Objective Type Questions

University Exam Section: 70 | Section (B) : Short Questions Total 70
Time : 03.00 Hours Section (C) : Long Questions

Any remarks/ suggestions:
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q9g :

1. Gokhale, N.W., Fundamentals of Sedimentary Rocks. CBS Publishers and Distributors, 2017,

2. Maitre R.W. Le (editor); Igneous Rocks: A Classification and Glossary of Terms. Cambridge,
2nd ed, 2002

3. Miyashiro, Akiho. Metamorphic'Petrology. Taylor & Francis, 1994

4. Rathore, B.S., Igneous Petrology for Beginners. Notion Press, India, 2021

5. Ronald Frost, B., Carol D. Frost. Essentials of Igneous and Metamorphic Petrology. Cambridge
University Press, 2019

6. Sharma, Ram S., Editors, Metamorphic Petrology Concepts and Methods. Geol Soc of India,
Bengaluru. 2016

7. Winter, John D. Principles of Igneous and Metamorphic Petrology, Pearsons Education, 2014

. Hota, Rabindra Nath. Practical Approach to Petrology. CBS, 2012

9. Tyrrell, G.W., The Principles of Petrology — An Introduction to Science of Rocks., B I Pub., India
1980 :
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eBook:

1. Philpotts, Anthony Jay Ague. Principles of Igneous and Metamorphic Petrology, Cambridge
Univ. Press, 2009, eBook ;

2. It Rfves Sewht &g i

1 http:!lwww.mphindigranthacademy.org/

2. http://www.episodes.org » journal > download_pdf (Granulite terrain of Southern India)

3 https://www.ias.ac.in/article/fulltcxt/jess/ 106/03/0065-0075

4. https://www3.nd.edu/~asimonet/CE30540/SP201 7/Lecture_1 8_new_Classifications_SP2017.pdf

5; https://www.tulane.edu/~sanelson/eens212/triangular _plots_metamophic_petrology.htm

6. https://edisciplinas.usp.br/mod/resource/view.php?id=2819884 [IGNEOUS ROCKS: A
Classification and Glossary of Terms]

AT THHE AT QST

1. https://onlinecourses.swayam2.ac.in/cec1 9 mmO02/preview

A 7 - 9o gegiee A
AT AT T R
afe=Had 3= 100
HAd AT Jeq1sh (CCE) 3% : 30 frafaemerfts qfrar (UE) 3i=: 70
AT AT FATH o6 FT 37 :30
AT ATIH Teqia (CCE): STHTESTHE TEqATheor /(IS Tar)
HThe AT (31): FEGIASS 97T %< 3% 70
IECIECIERiC R 8 HAATT (F): T Iea T 957
TR -03.00 52 SIATT (F): & 3949 o
ﬁ%cqﬂﬁ/ﬂ'ﬂﬁ
z H l QGZ?/D
16;;:26%




- Part A Intr_odu‘ction

Program: Diploma

Class’: B.Sc. H Year

Year: Second Session: 2022-23

Subject: Geology

1 | Course Code S2-GEOL1P
2 | Course Title Igneous and Metamorphic Petrology (Paper-1)
3 | Course Type (Core
Course/Elective/Generic Major-1
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had the subject
Geology in the class certificate.
S | Course Learning outcomes On completion of this course, students will be able to-
(CLO) ;
* Develop the ability to identify igneous and metamorphic
rock forming minerals in mega-samples and microscopic
studies of thin-sections; and
* Develop an understanding of identifying rocks based on
mutual mineral identification.
6 | Credit Value 02
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks: 33

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 02

L-T-P: 30
Unit | Topics No. of
Lectures
Megascopic and microscopic study, and Indian occurrences of the following
rocks:
I | Igneous rocks: Granite, Granodiorite, Syenite, Diorite. 6
Il | Igneous rocks: Nepheline-syenite, Pegmatite, Carbonatite, Rhyolite. 6
IIT | Igneous rocks: Gabbro, Dolerite, Basalt, Dunite. 6
IV | Metamorphic rocks: Schist, Gneiss, Phyllite, Slate, : 6
Vv Metamorﬁhic rocks: Quartzite, Marble, Khondalite and Charnockite. 6

Keywords/Tags: Megascopic, Microscopic, Igneous, Metamorphic, Rock

£

Part C-Learning Resources
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Text Books, Reference Books, Other resources

Suggested Readings:

Books published by M.P. Hindi Granth Academy, Bhopal

1. 3ET, T, wd form, %, R ¥ Rrezia, germer =<t oor srpreefy, 2017
2. f&%=t ft. 3= (), R w ot (AT, Aferft F freara, werwer R g9 st
3. g9, A9}, wF "isww, e, st qfas (fRefrer 7). werswer R4 ooy sttt 2018

Other Books:
1. Gokhale, N.W., Fundamentals of Sedimentary Rocks. CBS Publishers and Distributors, 2017,

2. Maitre R.W. Le (editor); Igneous Rocks: A Classification and Glossary of Terms. Cambridge,
2nd ed, 2002

3. Miyashiro, Akiho. Metamorphic Petrology. Taylor & Francis, 1994
4. Rathore, B.S., Igneous Petrology for Beginners. Notion Press, India, 2021

5. Ronald Frost, B., Carol D. Frost. Essentials of Igneous and Metamorphic Petrology. Cambridge
University Press, 2019

6. Sharma, Ram S., Editors, Metamorphic Petrology Concepts and Methods. Geol Soc of India,
Bengaluru. 2016

7. Winter, John D. Principles of Igneous and Metamorphic Petrology, Pearsons Education, 2014

o

Hota, Rabindra Nath. Practical Approach to Petrology. CBS, 2012

\O

- Tyrrell, G.W., The Principles of Petrology — An Introduction to Science of Rocks., B I Pub., India
1980

eBook:

1. Philpotts, Anthony Jay Ague. Principles of Igneous and Metamorphic Petrology, Cambridge
Univ. Press, 2009, eBook

2. Digital platform web links:
1. http://www.mphindigranthacademy.org/
2. http://'www.episodes.org » journal » download _pdf (Granulite terrain of Southern India)
3. https://www.ias.ac.in/article/ﬁxlltext/jess/ 106/03/0065-0075 7
4. https://www3.nd edu/~aslmonet/CE30540/SP2017/Lecture 18_new_Classifications SP2017pdf

5. https://www.tulane. edu/~sanelson/een52lZ/tnangular __plots_metamophic _petroiogy htm ) b -
= v iﬁ?‘/




6. https://edisciplinas.usp.br/mod/resource/view.php?id=2819884 [IGNEOUS ROCKS: A
Classification and Glossary of Terms]

Suggested equivalent online courses:

1. https://onlinecourses.swayam?2.ac.in/cec19 mmO2/preview

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks . External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 10
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 15 Table work / Experiments 50
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)
TOTAL 30 70
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1. Gokhale, N.W., Fundamentals of Sedimentary Rocks. CBS Publishers and Distributors, 2017.

2. Maitre R.W. Le (editor); Igneous Rocks: A Classification and Glossary of Terms. Cambridge, 2nd
ed, 2002

. Miyashiro, Akiho. Metamorphic Petrology. Taylor & Francis, 1994

. Rathore, B.S. Igneous Petrology for Beginners, Notion Press India, 2021

- Ronald Frost, B., Carol D. Frost. Essentials of Igneous and Metamorphic Petrology. Cambridge
University Press, 2019

. Sharma, Ram S., Editors, Metamorphic Petrology Concepts and Methods. Geol Soc of India,
Bengaluru. 2016

. Winter, John D. Principles of Igneous and Metamorphic Petrology, Pearsons Education, 2014

. Hota, Rabindra Nath. Practical Approach to Petrology. CBS, 2012

- Tyrrell, G.W., The Principles of Petrology — An Introduction to Science of Rocks., B I Pub., India

e- J&Ia
1. Philpotts, Anthony Jay Ague. Principles of Igneous and Metamorphic Petrology, Cambridge Univ.
Press, 2009, eBook

2. Igsifea Rives Sewit 37 ffs

1. h_ttp:l/www.mphindigranthacademy.org/

2. http://www.episodes.org > journal » download |_pdf (Granulite terrain of Southern India)

3 https://www.ias.ac.in/artic]e/fulItext/jess/ 106/03/0065-0075

4. https://www3.nd.edu/~asimonet/CE30540/SP201 7/Lecture_1 8_new_Classifications_SP201 7.pdf

5 https://www.tulane.edu/~sanelson/een52I2/triangular _plots_metamophic_petrology.htm

6. https:f/edisciplinas.usp.br/mod/resource/view.php?id=28I9884 [IGNEOUS ROCKS: A
Classification and Glossary of Terms]
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‘Part A Introduction

Program: Diploma Class: B.Sc. II Year Year: Second Session: 2022-23

Subject: Geology

1 | Course Code S2-GEOL2T
2 | Course Title Sedimentary Rocks and Stratigraphy of India (Paper2)
3 | Course Type (Core
Course/Elective/Generic Major-2/Minor/Elective
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had the subject
Geology in the class certificate.
5 | Course Learning outcomes * Students will have the ability to learn about
(CLO) sedimentary rocks, their formation and depositional
environment.
® Students will gain a basic knowledge about the
geological history of India; and they will know the
sequence of geological events in time and space.
6 | Credit Value 04
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks: 33

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 02

L-T-P: 60
No. of
Unit | Topics
Lectures
I | Sedimentary Rocks: i2
I. Geological knowledge of ancient India; identification, classification and
uses of rocks.
2. Sediments: Origin, transportation and environments of deposition.
3. Classification of clastic and non-clastic sedimentary rocks.
4. Concepts of lithification and diagenesis.
5. Concept of sedimentary basin, provenance and sedimentary facies.
6. Heavy minerals and their significance in sedimentary study.
P\
I | Sedimentary Texture-Structure, and Fossils: @L&H/ bl
-~ Y2 B L
l% S ‘.: - ¥




1. Structures of sedimentary rocks.

2. Textures of sedimentary rocks.

3. Identification of bedding, and Recognition of top and bottom of beds.
4. Fossils, Essential conditions and modes of fossilisation.

3. Geological uses and importance of fossils and index-fossils.

I

Introduction to Stratigraphy:
1. Basic Concepts and Principles

1.1. Basic concepts of Lithostratigraphic, biostratigraphic,
Chronostratigraphic and magnetostratigraphic units.

1.2. Basic principles of stratigraphic correlation.

2. Stratigraphy, geographical distribution and economic importance of
following Precambrian rocks of India:

2.1. Dharwar Supergroup.
2.2. Cuddapah Supergroup.

2.3. Vindhyan Supergroup.

12

v

Phanerozoic Stratigraphy of India:

Stratigraphic distribution, lithology, fossil contents and economic importance
of the following:

1. Gondwana Supergroup

2. Triassic of Spiti

3. Jurassic of Kachchh (Kutch)
4. Cretaceous of Tiruchirappalli

5. Bagh Group and Lameta Group

12

Deccan Traps, Cenozoic Rocks of Assam and Siwalik Group:
. Stratigraphy, geographic distribution and age of the Deccan Traps.

2. Stratigraphy, lithology, fossil contents and €conomic importance of:

2.1. Tertiary of Assam.

2.2. Siwalik Group. @&,
: 0
3. Major stratigraphy boundary problems: 2604

12
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3.1. Precambrian — Cambrian boundary.

3.2. Cretaceous — Tertiary (K — Pg) boundary.

Keywords/Tags: Sedimentary, Clastics, Lithification, Diagenesis, Texture, Structure, Fossil,
Stratigraphy, Correlation, Precambrian, Phanerozoic, Deccan-trap, Boundary-problems

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
Books published by M.P. Hindi Granth Academy, Bhopal
L. srETer, Ut ud aaferar, %, dfdr s fereata, merwger = s srpret, 2017

2. sraTe Ut ud At 9% sfarew s U §ea? (59 F Raia, mergea B8t vy
HFTEHT, 2019

3. 39, .09, TH "SR, A d, yrifie e (i o), werre =8 vor sy, 2018
4. foeet oft =g (Fraw), BT wsht, (raTe). Afersht % freara, geawer Rt vor erprasty,

Other Books:
1. Pettijohn, Francis J. Sedimentary Rocks. CBS India, 3rd Ed., 2004

2. Ravindra Kumar; Fundamentals of Historical Geology and Stratigraphy of India, New Age Int,
Pvt. Ltd, India, 2020

(5]

. Sengupta S. M., Introduction to Sedimentology. CBS India, 2Ed, 2018

oS

. Vaidhyanadhan, R. and Ramakrishna, M.; Geology of India (Geol. Soc. Ind. Publication) 2nd Ed,
2010

W

. Tyrrell, G.W., The Principles of Petrology — An Introduction to Science of Rocks., B I Pub., India

o

. Digital platform web links:

1. http://www.mphindigranthacademy.org/

Suggested equivalent online courses:

1. https://onlinecourses.nntel.ac.in/noc 19 _ced47/preview




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test Assignment/Presentation

Continuous Comprehensive Total 30
Evaluation (CCE): 30

External Assessment : Section(A) : Objective Type Questions

University Exam Section: 70 | Section (B) : Short Questions Total 70
Time : 03.00 Hours Section (C) : Long Questions

Any remarks/ suggestions:

P e )
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2. Ravindra Kumar; Fundamentals of Historical Geology and Stratigraphy of India, New Age Int.
Pvt. Ltd, India, 2020

3. Sengupta S., Introduction to Sedimentology. CBS India, 2Ed, 2018

4. Vaidhyanadhan, R. and Ramakrishna, M.; Geology of India (Geol. Soc. Ind. Publication) 2nd Ed,
2010

5. Tyrrell, G.W., The Principles of Petrology — An Introduction to Science of Rocks., B I Pub., India
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Part A Introduction

Program:

Diploma Class’: B.Sc. I Year | Year: Second Session: 2022-23

Subject: Geology

1 Course Code

S2-GEOL2P

2 Course Title

Sedimentary Rocks and Geology of India (Paper-2)

3 | Course Type (Core

Course/Elective/Generic
Elective/Vocational/.....)

Major-2/Minor/Elective

4 | Pre-requisite (if any)

To study this course, a student must have had the subject
Geology in the class certificate.

5 | Course Learning outcomes

(CLO)

* On completion of this course, students will be able to
develop the ability to identify the minerals and particles that
forms the sedimentary rocks, in hand specimens and thin-
sections and will learn to explain their origin.

* They will lcarn to identify the stratigraphic unit of India by
identifying rock groups; and learn to show stratigraphic
rock groups in an outline map of India.

6 Credit Value

02

7 Total Marks

Max. Marks: 30+70 Min. Passing Marks: 33

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 02

L-T-P: 30
Unit | Topics No. of
Lectures
1. Megascopic, microscopic study and distribution of the following rocks in
India:
I 1.1. Sandstone, Shale, Clay. 6
1I 1.2. Limestone, Dolomite. 6
ITI 1.3. Conglomerate, Breccias. 6
IV | 2. Identifying the rocks based on their distinct characteristics and arranging 6
them in stratigraphic order.
V | 3. Distribution of the important stratigraphic units in the outline map of India. 6

Keywords/Tags: Sandstone, Shale, Clay, Limestone, Dolomite, Conglomerate, Breccias,

Stratigraphic unit, Stratigraphic order.

5 }-‘3” 0\',7’07-?/
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

Books published by M.P. Hindi Granth Academy, Bhopal
1. SaTd, T, ud Sater, 1.5, dferehr % fRreara, weavaer R o spre, 2017

2. 9T AT, Ud Saferar €. sftarew fasme v dvaw s % fagia, geavee = g
sFwTEHT, 2019

3. 74, 2. 9t Ud wisewe, A A, s gfasm (Bl ). geaeer e v st 2018
4. f&a, St.== (ea), i vt (arfﬂﬁ). Sferdht o freata, weawaer @ey I srprasdt.
Other Books:

1. Pettijohn, Francis J. Sedimentary Rocks. CBS India, 3rd Ed., 2004

2. Ravindra Kumar; Fundamentals of Historical Geology and Stratigraphy of India, New Age Int.
Pvt. Ltd, India, 2020

3. Sengupta S., Introduction to Sedimentology. CBS India, 2Ed, 2018

4. Vaidhyanadhan, R. and Ramakrishna, M.; Geology of India (Geol. Soc. Ind. Publication) 2nd Ed,
2010

5. Tyrrell, G.W., The Principles of Petrology — An Introduction to Science of Rocks., B I Pub., India
2. Digital platform web links:

1. http://www.mphindigranthacademy.org/

Suggested equivalent online courses:

1. https://onlinecourses.nptel.ac.in/nocl9 ced7/preview
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Part D-Assessment and Evaluation

‘Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 10
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 15 Table work / Experiments 50
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)
TOTAL 30 70

Any remarks/ suggestions:
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1. Pettijohn, Francis J. Sedimentary Rocks. CBS India, 3rd Ed., 2004

2. Ravindra Kumar; Fundamentals of Historical Geology and Stratigraphy of India, New Age Int.
Pvt. Ltd, India, 2020

3. Sengupta S. M., Introduction to Sedimentology. CBS India, 2Ed, 2018

4. Vaidhyanadhan, R. and Ramakrishna, M.; Geology of India (Geol. Soc. Ind. Publication) 2nd Ed,
2010

5. Tyrrell, G.W., The Principles of Petrology — An Introduction to Science of Rocks., B I Pub., India
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Iz fRer fomT, weaveyr emae
Had derell @ ford aiffies wiel Ughy IR urgassd
DRI YT HUSH gINT FRRHT TN 7Y, & IIUTA gRT AR

Department of Higher Education, Govt. of Madhya Pradesh
Under Graduate Annual Examination Pattern Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.

w.e.f. Session 2021 — 22

®el / Class TFAL 91T — 111/ B.Sc. Part — Il
fawa / Subject 9fds™ / GEOLOGY

939d / Paper UaH / First

fva g @1 five / RIEESICEIERCESINNEEIE I
Title of Subject Group Palaeontology and Stratigraphy
Jifard a1 d&feqds / Compulsory or Optional 3@/ Compulsory

IfPHIH idH / Max. Marks 40

rga®H fdaxvr / Particular

SHI3—1 | 1. SNAATISIE BT UR=T | oA Siared, V[ Shdred Ud 396 78 |,
2. Siareed @ sraeae uRReIfadl g Siiareda &) fafer |
3. SHaTeHl @ dRS SUANT, Edh SIdTeH Ud SHGT H8d |
4. UCIATSE, BRIAMGRT T4 FTSAEZe B ATHIRD! TG JaeTd S |
Unit-1 1. Introduction to Palaeontology, Microfossils, macrofossils and its significance.
2. Essential conditions for fossilization and modes of fossilization.
3. Geological uses of fossils, Index fossils and their importance.
4. Morphology and geological history of Graptolite, Forminifera, and Trilobite.
SHE—2 | 1. MHTRS UG ydsia sfaer
I frtsea
11 sf&ardreT
11 wfersifear
IV RgdreT
VAGEEIEIS)
VI R
29T & IGABN BT RS UReg
Unit-11 1.Morphology and geological history of :
I. Echinoids
11. Brachiopoda
I1I. Lamellibranchia
IV. Gastropoda
V. Cephalopoda
VI. Coral
2- Introduction to Evolutionary trend in Hominidae.
THE—3 | 1. GRRIAS BT IRETI— JTARIND, JGKIND, DA WRP (4 ACRIRD
‘ W%WﬁWWWWW—Wl@@ﬁEW<
HIUSE |
2. FRRAEE @ fAEid, geded @ e | C.
3. 9RE B MR Aol B wefae, AMie [Faver vd onfie wew, grars (| pe-P-
qEMY, Hew, e Asrgg W@ ¥ 9y | ‘
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Zr [ty Gnlirhens
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Unit-HI

1. Introduction to Stratigraphy: Basic concept of Lithostratigraphic, biostratigraphic,
Chronostratigraphic and magnetostratigraphic units and their interrelationship.
Geological Time Scale.

2. Principles of stratigraphy. Criteria for correlation.

3. Stratigraphy, Geographic distribution and Economic importance of Precambrian
rocks of India, Dharwar Supergroup, Cuddapah, Vindhyans and Kurnool.

3 #Eq |

1. TisqrT werey, 2. Rafy &1 eafes @1, 3. W BT NP B, 4. ey
mmm,s.mwwmw,e.wﬁmﬁuw, 7.
farfers g, 3R 8. SIHT LU BT xRS, WMo favor va oy |

Unit-1V

Study of stratigraphic distribution, lithlolgy, fauna, flora and economic importance
of the following. ‘

1. Gondwana Supergroup 2. Trassic of Spiti, 3. Jurassic rocks of Kutch, 4.
Cretaceous of Tamilnadu, 5. Bagh Beds and Lameta Beds, 6. Tertiary of North East,
7. Siwalik Group, and 8. Stratigraphy, geographic distribution and age of Deccan
Traps.

SHIE—5

HERIAST Bl U@ AW Ge—<ey fadre
1. WA — dufags @

2. WA — grafie

3. fopcer — <Ry

4. RN — oiReri= dEr

5. fedrea o1 Safy

Unit-V

Major stratigraphy boundary problems:
1. Precambrian — Cambrian boundary.
2. Permian — Triassic boundary.

3. Cretaceous — Tertiary boundary.

4. Pliocene — Pleistocene boundary.

3. Evolution of Himalaya.

Suggested Readings :

Sared faei gd ARRiAee : i uTe srrard ud & @ 3afrar
URAaY & YAse : aftqer g srard

Sared s : amR. . fas

HBAED! Ud HIwRDH! iared s : v ot [{ard

UrNE Yfae WA 9 - I, geaedy Od vgad

An Introduction to Invertebrate Paleontology : P.C. Jain and M.S. Ananthraman
Historical Geology of India: Ravindra Kumar

Introduction to Palaeontology: A.N. Davis

Invertebrate Palaeontology: H. Woods

Geology of India: R. Vaidhyanadhan and M. Ramakrishna (Geol. Soc. Ind.

Publication) 2 Ed 2010.




S=a R favmT, qegwes A
rae el & for affe wier ugfd IgaR urgashd
BN AT AUSSl ERT IIARAT TN ALY, B IoUTA gRT AFANG

Department of Higher Education, Govt. of Madhya Pradesh
Under Graduate Annual Examination Pattern Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.

w.e.f. Session 2021 —-22

%ell / Class TG, 9FT — |11/ B.Sc. Part — 111
fawa / Subject qfas= / GEOLOGY

Y9 / Paper fed@ / second

favg g &1 Wi/ YA U9 AGeTRe gfa= /
Title of Subject Group Earth Resources and Applied Geology
arferard a7 dfeuds / Compulsory or Optional aifard / Compulsory

3y 3fdh / Max. Marks 40

rgadH fdavor / Particular

TP | 1. TP A B1 UReE, FiroT Ferdr or iR HASTAG ATTATS, 3D

Unit-1 . Introduction to Economic Geology, Classification of mineral deposits,
Geological Thermometers. Controls of ore Localization.

2. Magmatic concentration process.

3. Hydrothermal process.

4. Oxidation and Supergene sulphide enrichment processes.

5.

Residual and Mechanical concentration processes.

FhIE—2 W%Wﬁﬁﬁﬂ%@ﬁmﬁiﬁ@ﬁﬁﬁmaﬁqﬁm IRRP—G AT,

B R
g iR, 3R sivenfe @ |
2. I @it Y, @ GarE $ ERev Ud Suhii |
Unit-I1 Study of the following metallic mineral deposits of India with reference to their
mode of occurrence, ore-minerals, geographic distribution and economic uses :-
1- Aluminum, Chromium, Copper, Gold, Iron, Lead-Zinc, Manganese,
Titanium, Uranium and Thorium, and Industrial minerals.
2- National Mineral Policy; conservation and utilization of mineral resources.

SPR—3 | 1. BT P S, S B UGR, IRA B [or13e Yd Piger {7ed |

2. i BERIHIe (Ugiferam) & Seafcd, Uged Td O | GEAAS g
TERT I TR AR (2U) | TR B RN T Iuaerd @it e 3R
e 9 e & |

3. ﬂgﬁ@%ﬂW@ﬂg‘:ﬁWﬁWl

Unit-I11 1. Origin of Coal, Types of coal. Coal and Lignite deposits of India. Y4
2. Origin, migration and entrapment of natural hydrocarbons (petroleum). Structural G’g,bl7
and Stratigraphic traps. Inland and off-shore Petroliferous basins of India. O‘Lw.
3. Marine mineral resources and laws of sea resources. D

Ao
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Unit-1V

. Engineering Geology and its importance, Engineering properties of rocks.

. Geological conditions for construction of dams and reservoir.

. Geological conditions for construction of tunnels.

. Hydrologic cycle and occurrence of groundwater, Quality of groundwater.

. Hydrological properties of rocks, Classification of aquifers. Types of Springs.

. Rainwater harvesting, groundwater recharge, watershed management.
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Unit-V

1. Introduction to Mineral Exploration, Surface and sub-surface exploration
methods.

2. Elementary ideas about surface and underground mining methods.

3. Environmental impact due to over exploitation of mineral resources.

4. Introduction to Aerial Photography, Types of aerial photographs, Elements of
aerial photo-interpretation.

5. Elementary idea about Remote Sensing, Geographic Information System. (GIS)

and GPS.
6. Geological hazards and mitigation.

Suggested Readings :

afRfes AT : T MUTel AT
R T aERE HfAS - oR. 0. HoRE

Aot fae : va. &, ReiRar

yRfye @fie - §. 3. g
yrhfiTes fasms wn i : TR, gTaeHR Ud Yega

Economic Mineral Deposits of India: Umeshwar Prasad
Ore Deposits of India: Gokhale and Rao

India’s Minerals Resources: S. Krishnaswami
Groundwater Hydrology: D.K. Todd

Textbook of Engineering Geology: N.C. Kesavulu

Courses in Mining Geology: R.N.P. Arogyaswami
Principles and Applications of Photo-geology: S.N. Pandey
Geographical Information Systems : Chang T K

Environmental Geology : K.S. Valdiya. a NS4
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A Class : B.Sc. Part-lll
Subject : GEOLOGY
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Practical : Palaeontology and Stratigraphy, Earth Resources and Applied Geology
Marks : 50
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1. Study of the following fossils:
Nummulites, Calceola, Zaphrentis, Micraster, Hemiaster, Cidaris, Productus,
Terebratula, Rhynchonella, Spirifer, Gryphaea, Pecten, Venus, Cardita, Arca, Trigonia,
Cerithium, Conus, Physa, Murex, Natica, Cyprea, Trochus, Turritella, Belemnites,
Orthoceras, Nautilus, Goniatites, Ceratites, Acanthoceras, Perisphinctes, Calymene,
Paradoxides, Phacops, Monograptus and Diplograptus.
Glossopteris, Gangamopteris, Vertebraria, Schizoneura, and Ptilophyllum.

2. Distribution of the important stratigraphic units on outline map of India.

3. Stratigraphic identification and sequencing of rocks on the basis of their diagnostic

haracteristics
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1. Physical properties, chemical composition, mode of occurrence, distribution and uses of
the following economic minerals:-

Magnetite, Hematite, Limonite, Goethite, Siderite, Pyrite, Ilmenite, Pyrolusite, Psilomelane,
Braunite, Chromite, Chalcopyrite, Covellite, Bornite, Malachite, Azurite, Cuprite, Galena,
Sphalerite, Cassiterite, Wolframite, Molybdenite, Stibnite, Orpiment, Realgar, Bauxite,
Apatite, Asbestos, Barite, Calcite, China-clay, Corundum, Fluorite, Graphite, Gypsum,
Garnet, Kyanite, Lepidolite, Muscovite, Quartz, Sillimanite, Talc, Magnesite, and Fireclay.
2 Distribution of economic minerals on the outline map of India.

3. Study of hydrological properties of rocks.

4. Preparation and interpretation of water table maps.

5. {dentification of raw material and minerals as various finished products. VA

6. Visual interpretation of aerial photographs and satellite images.
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