Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2-Year Class: M.Sc. llI Year:
PG Semester 2025 Session: 2026-27
Subject: Geology
1 Course Code CC31
2 Course Title Stratigraphy and Paleobiology
3 Course Type Core Course
4 Course Level 500
5 Pre-Requisite (if
any) After completing 3 Year Bachelor Degree with Geology Subject

Students will acquire insight in the various fundamental and advance
components and aspects of the Indian Stratigraphy and Paleobiology .

6 Course Learning Students will also develop theoretical reasoning and knowledge for practical
Outcome (CLO) use.
Understanding of the Ancient Indian Knowledge of Indian terrain, Satpta-
dwipas. Concept of Dash avatar of evolution of life.
7 Credit Value 6
3 Max. Marks:
Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 6

L-T-P: 90
No. Of
Unit Topics Lectures
Ancient Indian knowledge about Indian Terrains and the concept of Sapta-dwipas. Dash-
avatar concept of evolution of Life.
Dharwar Craton: Archean Stratigraphic evolution, tectonic structures and distribution.
Economic importance of Dharwar Craton.
Bastar Craton: Archean Stratigraphic evolution and tectonic structures and distribution.
| Economic importance of Older metamorphics and Kotri — Dongargarh orogen. Singhbhum 18
Craton: Archean Stratigraphy evolution, tectonic structures and distribution. economic
importance of Singhbhum Craton. Cuddapah Proterozoic basin: Stratigraphy and economic
importance.
Activities:
Poster presentation, Seminar-PPT
Bundelkhand Craton: Archean Stratigraphic evolution, tectonic structures and
distribution. economic importance of Bundelkhand Craton.
Aravalli/Rajasthan Craton: Litho-Tectonic structures, general stratigraphy and economic
I importance of Aravalli Craton. Vindhyan Proterozoic basin: Stratigraphy and economic 18

importance Tectonic structures of Satpuda Mobile Belt (SMB). Stratigraphy and economic
importance of Sausar Group, Mahakoshal Supergroup, Bijawar and Gwailor Group.
Activities:

Poster presentation, Seminar-PPT




Gondwana Supergroup: Geographical distribution, Stratigraphic Classification, and
economic importance.

Stratigraphic Classification and fossil records of Lameta and Bagh groups. Deccan traps:
Distribution, Classification and economic importance.

Il | Tectonic characters of Kutch Basin in Jurassic. Triassic ofSpiti valley. 18
Siwalik group: Stratigraphy, distribution and fossil records of Siwalik Group. Tectonic
Thrust zones of Himalayan Mobile Belt.
Activities:
Poster presentation, Seminar-PPT
Modes of fossilization and uses of fossils. Morphology, classification, evolution, and
geological history of: Trilobites, Graptolites, Echinoids and Corals, Brachiopoda,
IV | Gastropoda, Lamellibranchia and Cephalopoda. 18
Activities:
Poster presentation, Seminar-PPT
Succession of the vertebrate life through the geological time. Classification of vertebrates
and general characters of various classes. Principles of evolution. Evolutionary history of
Vv Human, Elephant and Horse. Micropaleontology: Classification, separation of microfossils. 18

Uses of microfossil. Morphology and geological history of foraminifera.
Activities:
Poster presentation, Seminar-PPT

Keywords/ Tags: Dharwar Craton, Bundelkhand Craton, Elephant and Horse, vertebrates




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Krishnan, M S: Geology of India and Burma. Higginbothams, Madras

Ravindra Kumar: Historical Geology and Stratigraphy of India. John Wiley
Vaidyanadhan R and Ramakrishna M 2012: Geology of India. 2e, Geol. Soc. India.
Wadia, D N : Geology of India. McMillan & Co.

Ananthraman and Jain: Textbook of Palaeontology. GSI

Andrew 1961: Studies in Palaeontology. John Wiley

Boggs Sam Jr 1995: Principles of Sedimentary and Stratigraphy. Prentice Hall
Doyle and Brennet MR 1996: Unlocking the Stratigraphy: Concepts and Application. Prentice
Banner F T and Lord A R: Aspects of Micropalaeontology.

Clarkeson ENK 1998: Invertebrate Palaeontology and Evolution. Blackwell
Glassner M P: Principles of Micropalaeontology.

Haq B U and Boersma A: Introduction to Marine Micropalaeontology.

Jones D J: Microfossils.

Moore, Lalicher and Fischer: Invertebrate Palaeontology.

Prothero DR 1998: Bringing Fossils to Life: An Introduction to Palaeobiology. McGr
Romer A S: Vertebrate Palaeontology.

Seward S E 1966: Plant Life through Ages. Heffner

Shrock and Twenhofell: Palaeontology Invertebrate.

Stearns CW and Carrol RL 1989: Palaeontology -the Record of Life. John Wiley
Woods, Henry: Invertebrate Palaeontology.

dash avatar and evolution

https://ijcrt.org/papers/IJCRT2401457.pdf

saptadwipa concept
https://timesofindia.indiatimes.com/etimes/trending/did-the-bhagavata-purana-describe-7-continents-
before-cartographers/articleshow/113296961.cms

https://www.academia.edu/125732240/Sapta Dvipa Vasumathi Seven continents in Bhagavatha Purana

https://en.wikipedia.org/wiki/Jambudv%C4%ABpa

Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive evaluation (CCE): 40
Mid Term Examination: 60
Internal Assessment : 40
Continuous Comprehensive evaluation Class Test/Presentation/ Assignment/ Quiz/Debate/Poster
(CCE): making/Group Discussion etc.
Section(A): Very Short Questions 60
External Assessment : Section (B): Short Questions
Mid Term Examination Section(C): Long Questions

Any remarks/Suggestions:




Practicum Paper:

Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2-Year
PG

Class: M.Sc. lll
Semester

Year:
2025

Session: 2026-27

Subject: Geology

1 Course Code PC31

2 Course Title Stratigraphy and Paleobiology

3 | Course Type Practical Course

4 | Course Level 500

5 | Pre-Requisite (if any) After completing 3 Year Bachelor Degree with Geology Subject
The Practicum Part will enhance the theoretical reasoning by directly
exposing the students to representative samples/ models/ problems. This will

Course Learning help students improve the understanding of the subject Stratigraphy and

5 Outcome (CLO) Paleobiology in totality.
Understanding of ancient Indian knowledge of Terrains

6 Credit Value 4

3 Max. Marks:

Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 2 hrs per credit per week = 8 hrs of Lab per

week
L-T-P: 120 Hrs
No. Of
Topics Lectures
1 1.Plotting of tectonic features of major cratons.

2. Plotting of proterozoic basins of India.

3. Chronological ordering of various rock samples.

4. Morphology of fossils of Trilobites, Graptolites, Echinoids and Corals, Brachiopoda,

Gastropoda, Lamellibranchia and Cephalopoda class and phyllums. 120 Hrs

5. Study of microfossils.

2 Group discussions on ancient Indian understanding on Terrains.
3 Poster presentation on ancient Indian knowledge of Terrains and the concept of Sapta-

dwipas.

Keywords/ Tags: major cratons, proterozoic basins of India, microfossil




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Krishnan, M S: Geology of India and Burma. Higginbothams, Madras

Ravindra Kumar: Historical Geology and Stratigraphy of India. John Wiley
Vaidyanadhan R and Ramakrishna M 2012: Geology of India. 2e, Geol. Soc. India.
Wadia, D N : Geology of India. McMillan & Co.

Ananthraman and Jain: Textbook of Palaeontology. GSI

Andrew 1961: Studies in Palaeontology. John Wiley

Boggs Sam Jr 1995: Principles of Sedimentary and Stratigraphy. Prentice Hall
Doyle and Brennet MR 1996: Unlocking the Stratigraphy: Concepts and Application. Prentice
Banner F T and Lord A R: Aspects of Micropalaeontology.

Clarkeson ENK 1998: Invertebrate Palaeontology and Evolution. Blackwell
Glassner M P: Principles of Micropalaeontology.

Hag B U and Boersma A: Introduction to Marine Micropalaeontology.

Jones D J: Microfossils.

Moore, Lalicher and Fischer: Invertebrate Palaeontology.

Prothero DR 1998: Bringing Fossils to Life: An Introduction to Palaeobiology. McGr
Romer A S: Vertebrate Palaeontology.

Seward S E 1966: Plant Life through Ages. Heffner

Shrock and Twenhofell: Palaeontology Invertebrate.

Stearns CW and Carrol RL 1989: Palaeontology -the Record of Life. John Wiley
Woods, Henry: Invertebrate Palaeontology.

dash avatar and evolution

https://ijcrt.org/papers/IJCRT2401457.pdf

saptadwipa concept
https://timesofindia.indiatimes.com/etimes/trending/did-the-bhagavata-purana-describe-7-continents-
before-cartographers/articleshow/113296961.cms

https://www.academia.edu/125732240/Sapta Dvipa Vasumathi Seven continents in Bhagavatha Purana

https://en.wikipedia.org/wiki/Jambudv%C4%ABpa




Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive evaluation (CCE): 40

Mid Term Examination: 60

Internal Assessment : Seminar/Demonstration/Assignment

Continuous Comprehensive evaluation (CCE): etc. 40
External Assessment : Table work/ Experiments, Practical

Mid Term Examination Record Files, Viva-Voce 60

Any remarks/Suggestions:




Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2-Year Class: M.Sc. llI Year:
PG Semester 2025 Session: 2026-27
Subject: Geology
1 Course Code CC32
2 Course Title Petrology
3 Course Type Core Course
4 Course Level 500
5 Pre-Requisite (if
any) After completing 3 Year Bachelor Degree with Geology Subject

components and aspects of the subject Petrology.

Students will acquire insight in the various fundamental and advance

6 Course Learning Students will also develop theoretical reasoning and knowledge for practical
Outcome (CLO) use.
Understanding of Ancient Indian knowledge base on rocks.
7 Credit Value 6
3 Max. Marks:
Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 6

L-T-P: 90
No. Of
Unit Topics Lectures

Ancient Indian knowledge base about various rocks and their classification. Stonesused
in great ancient structures
Origin of primary basic magmas. Factors affecting magma composition.

| Silicate melt equilibria of Monary (Silica), Binary (Ab—An, Di—An), and Ternary (Ab—An— 18
Di), and (Fo—Fa-Silica) silicate systems and their significance. Evolution of magma-
differentiation and assimilation.
Activities:
Quiz, Seminar-PPT
Forms, Structures and textures of igneous rocks and their significance.
Classification of igneous rocks. Reaction principle. Reaction series.

Il Layered igneous structures. Petrogenesis of Lamprophyre. 18
Activities:
Quiz, Seminar-PPT
Origin of sediments. Modes of transportations of sediments.
Primary, biogenic and chemical sedimentary structures.
Sedimentary textures (clastic and non-clastic sedimentary rocks)

i Sedimentary environments: Continental (fluvial, lacustrine, aeolian and glacial), 18

Transitional, and Marine environments. Evaporites and volcaniclastic sediments.
Sedimentary facies. Facies modeling for marine, non-marine and mixed sediments.
Activities:

Quiz, Seminar-PPT, posters




Kinds of metamorphism, prograde and retrograde metamorphism.. Metamorphic
differentiation.
Structures and textures of metamorphic rocks. Regional and contact metamorphism of

Metamorphic mineral zones.
Activities:
Quiz, Seminar-PPT

pelitic and impure carbonate, and mafic rocks. Mineral assemblages and P/T conditions.

18

Characteristics of different metamorphic grades, facies and facies series.
Experimental and thermodynamic appraisal of metamorphic reactions.

Plate tectonics and metamorphic zones. Paired metamorphic belts.

Metasomatism and their important products and Granitization. Origin and types of
migmatites.

Activities:

Quiz, Seminar-PPT

18

Keywords/ Tags: Evolution of magma, Reaction principle, Transitional, and Marine environments

Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings: -

Ram S. Sharma, Editors, 2016: Metamorphic Petrology Concepts and Methods. Geol Soc of India, Bengaluru.
Rathore, B'S, 2021: Igneous Petrology for Beginners. Notion Press

Sengupta, S 1997: Introductions of Sedimentology. Oxford IBH

Best, M.G. 1986: Igneous and Metamorphic Petrology, CBS Publ.

Bose, M.K.1997: Igneous Petrology, World Press

Bucher, K & Frey, M. 1994: Petrogenesis of Metamorphic Rocks, Springer-V

Hall, A. 1987: Igneous Petrology.

Hyndman 1999: Petrology of Igneous and Metamorphic Rocks. McGraw

Allen, P. 1997: Earth Surface Processes. Blackwell

Davis, R A, 1992: Depositional Systems. Prentice hall

Einsels, G 1992: Sedimentary Basins. Springer Verlag

Miall AD, 2000: Principles of Sedimentary Basin Analysis. Springer Verlag

Nichols, G. 1999: Sedimentology and Stratigraphy. Black well

Pettijohn, F J: Sedimentary Rocks. 3rd ed.

Reading, H G, 1996: Sedimentary Environments. Black well

Tucker, M E 1989: Sedimentary Petrology. Blackwell.

Kretz, R. 1994: Metamorphic crystallization, John Wiley

Mc Birney, A.R. 1993: Igneous Petrology, Jones and Bartlet Publ

Miyashiro, A: Metamorphism and Metamorphic Rocks. George Allen Unwin
Phillpots, A. 1992: Igneous and Metamorphic Petrology, Prentice Hall.

Turner, F J. and Verhoogen J, 1982: Igneous and Metamorphic Petrology, McGraw
Winkler, HGF: Petrogenesis of Metamorphic Rocks. Springer Verlag

Winter, J D, 2005: Principles of Igneous and Metamorphic Petrology. 2e, PHI Delhi
Yardley, B W. 1989: An Introduction to Metamorphic Petrology, Longman

https://www.exoticindiaart.com/book/details/geology-in-ancient-vedic-literature-nak921/

Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive evaluation (CCE): 40

Mid Term Examination: 60

Internal Assessment : 40
Continuous Comprehensive evaluation Class Test/Presentation/ Assignment/

(CCE): Quiz/Debate/Poster making/Group Discussion etc.

External Assessment : Section(A): Very Short Questions 60




Mid Term Examination Section (B): Short Questions

Section(C): Long Questions

Any remarks/Suggestions:

Practicum Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2-Year Class: M.Sc. llI Year:
PG Semester 2025 Session: 2026-27
Subject: Geology
1 Course Code PC32
2 Course Title Petrology
3 Course Type Practical Course
4 Course Level 500
Pre-Requisite (if
5 any) After completing 3 Year Bachelor Degree with Geology Subject

The Practicum Part will enhance the theoretical reasoning by directly exposing
the students to representative samples/ models/ problems. This will help

Course Learning students improve the understanding of the subject Petrology in totality.
Outcome (CLO)
6 Understanding of Ancient Indians about rocks.
7 Credit Value 4
Max. Marks:
8 Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 2 hrs per credit per week = 8 hrs of Lab per

week

L-T-P: 120 Hrs

Topics

No. Of
Lectures

1.

1. Study of igneous rocks in hand specimen; study of igneous rocks in thin sections; structures
and textures in igneous rocks; calculation of CIPW norms and Niggli values; plotting of chemical
data on different variation diagrams for evaluation of magma and rock types; preparation of
igneous rock slides.

2. Study of sedimentary rocks in hand specimen; study of sedimentary rocks in thin section; study
of primary, Grain-size Analysis by sieving Method: Plotting of size-distribution data as Frequency
and Cumulative. Curves; Computation of Statistical Parameters and Interpretation. secondary
and biogenic sedimentary structures in hand specimen; aerial photographs and field exercises
related to palaeo-current data from different environments; exercises related to analysis and
interpretation of depositional sedimentary environments; staining and mineral identification in
carbonate rocks; detailed study of diagenetic features in thin sections; preparation of thin
section of sedimentary rocks.

3. Study of metamorphic rocks in hand specimen; study of metamorphic rocks in thin sections;
structures and textures in metamorphic rocks; interpretation of reaction texture; plotting of
chemical data on ACF, AKF and AFM diagrams; preparation of metamorphic rock slides.

Group discussion on Ancient Indian knowledge base about various rocks and their classification.
Poster presentation on Various important temples of India and their rocks.

120 Hrs




Keywords/ Tags: CIPW norms and Niggli values, thin section, ACF, AKF and AFM diagrams




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings: -

Ram S. Sharma, Editors, 2016: Metamorphic Petrology Concepts and Methods. Geol Soc of India, Bengaluru.
Rathore, B S, 2021: Igneous Petrology for Beginners. Notion Press

Sengupta, S 1997: Introductions of Sedimentology. Oxford IBH

Best, M.G. 1986: Igneous and Metamorphic Petrology, CBS Publ.

Bose, M.K.1997: Igneous Petrology, World Press

Bucher, K & Frey, M. 1994: Petrogenesis of Metamorphic Rocks, Springer-V

Hall, A. 1987: Igneous Petrology.

Hyndman 1999: Petrology of Igneous and Metamorphic Rocks. McGraw

Allen, P. 1997: Earth Surface Processes. Blackwell

Davis, R A, 1992: Depositional Systems. Prentice hall

Einsels, G 1992: Sedimentary Basins. Springer Verlag

Miall AD, 2000: Principles of Sedimentary Basin Analysis. Springer Verlag

Nichols, G. 1999: Sedimentology and Stratigraphy. Black well

Pettijohn, F J: Sedimentary Rocks. 3rd ed.

Reading, H G, 1996: Sedimentary Environments. Black well

Tucker, M E 1989: Sedimentary Petrology. Blackwell.

Kretz, R. 1994: Metamorphic crystallization, John Wiley

Mc Birney, A.R. 1993: Igneous Petrology, Jones and Bartlet Publ

Miyashiro, A: Metamorphism and Metamorphic Rocks. George Allen Unwin
Phillpots, A. 1992: Igneous and Metamorphic Petrology, Prentice Hall.

Turner, F J. and Verhoogen J, 1982: Igneous and Metamorphic Petrology, McGraw
Winkler, HGF: Petrogenesis of Metamorphic Rocks. Springer Verlag

Winter, J D, 2005: Principles of Igneous and Metamorphic Petrology. 2e, PHI Delhi
Yardley, B W. 1989: An Introduction to Metamorphic Petrology, Longman

https://www.exoticindiaart.com/book/details/geology-in-ancient-vedic-literature-nak921/




Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive evaluation (CCE): 40

Mid Term Examination: 60

Internal Assessment : Seminar/Demonstration/Assignment

Continuous Comprehensive evaluation (CCE): etc. 40
External Assessment : Table work/ Experiments, Practical

Mid Term Examination Record Files, Viva-Voce 60

Any remarks/Suggestions:




Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2-Year
PG

Class: M.Sc. IV
Semester

Year:
2025

Session: 2026-27

Subject: Geology

1 Course Code ccal
2 Course Title Mineral Exploration, Mining Geology and Mineral Dressing
3 Course Type Core Course
4 Course Level 500
Pre-Requisite (if
5 any) After completing 3 Year Bachelor Degree with Geology Subject
Students will acquire insight in the various fundamental and advance
components and aspects of the subject Mineral Exploration, Mining
. Geology and Mineral Dressing.
Course Learning . . .
Students will also develop theoretical reasoning and knowledge for
Outcome (CLO) .
practical use.
Understanding of Ancient Indian skill and achievements in Exploration,
6 Mining and metallurgy.
7 Credit Value 6
Max. Marks:
8 Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 6

L-T-P: 90

Unit

Topics

No. Of
Lectures

Introduction to Ancient Indian achievements in knowledge of mineral exploration,
mining and mineral dressing.Mahrouli Iron Pillar—Highest quality Iron (Steel)
metallurgy. Ancient Zawar Pb-Zn deposits and large scale mining.

Methods of surface and subsurface exploration, prospecting for economic

I minerals— drilling, sampling and assaying. Types and methods. Channel sampling 18

and placer sampling, underground mine sampling. Geological controls of ore
deposits and ore-guides.
Activities:

Quiz, Seminar-PPT

Geophysical techniques — gravity, electrical, magnetic, airborne and seismic.
Borehole logging and surveys for deviation. Geomorphological and remote sensing
techniques. Assaying and calculation of ore reserves. Classification of reserves

1l (UNFC). Geochemical and geobotanical Exploration methods. Path finder elements. 18

Primary dispersion patterns, syngenetic and epigenetic diffusion.
Activities:
Quiz, Seminar-PPT

Mining terminology, mine-supports, subsidence, mine ventilation, pumping of mine
water. Classification of mining methods.

18




Alluvial mining and opencast mining. Introduction to Ocean Bottom Mining.
Activities:
Quiz, Seminar-PPT

Stopping methods: open stopping, timbered stope, and shrinkage stope.
Haulage and winding.

Coal mining: underground room and pillar method, long wall methods.
Opencast strip mining. Introduction to equipment used in coal mining.
Activities:

Quiz, Seminar-PPT

18

Mineral Dressing: Scope of mineral dressing. Types of crushers and grinding mills.
Laboratory sizing of particles. Industrial screening. Types of classifiers. Gravity
separations, heavy-medium separation, magnetic separation, electrostatic
separation, froth floatation technique of separation, and amalgamation. Thickening
and dewatering.

Activities:

Quiz, Seminar-PPT, Posters

18

Keywords/ Tags: ore-guides, Borehole logging , Path finder elements, dewatering




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Arogyaswamy, R N P, 1996: Courses in Mining Geology. Oxford/ IBH
Dhana Raju R: Handbook of Mineral Exploration and Ore Petrology: Techniques & Applications Geol soc. India
Krishnaswamy, S, 1972: India’s Mineral Resources. Oxford and IBH
Haldar, S K, 2009: Mineral Exploration: Principles and Applications. Elsevier
Mukherjee, A D, 1999: Elements of Prospecting for Non Fuel Mineral Deposits. Allied Press
Umeshwar Prasad 2000: Economic Geology. CBS
Bateman, 1981: Economic Mineral Deposits. Wiley
Deb, S., 1980: Industrial Minerals and Rocks of India. Allied P New Delhi
Dobrin, M B, and Savit C H, 1988: Introduction to Geophysical Prospecting. McGraw
Evans, ] M 1993: Ore Geology and Industrial Minerals. Blackwell
Hawkes, H and Webb J S, 1979: Geochemistry in Mineral Exploration. Harper NY
Levinson, A A, 1974: Introduction to exploration geochemistry-T/B. Applied P IL
Parasnis, D S, 1996: Principles of Applied Geophysics. 5e, Prentice Hall/ Springer
Richards, R H and Locke, C E 1940, Text Book of Ore Dressing. McGraw Hill
Richey J E: Elements of Engineering Geology. Sir Issac Pitman & Sons
Taggart, A F, 1948, Handbook of Mineral Dressing. Wiley New York
Trefethen N C: Textbook of Geology and Engineering Geology. McMillan.
Metallurgy in ancient India
https://www.youtube.com/watch?v=vEwnOvylMdE
https://www.scribd.com/document/435308900/Metallurgy-in-Ancient-India-pdf
https://www.scribd.com/document/638313125/Metallurgy-in-India
Minerals and Mining in ancient India
https://www.exoticindiaart.com/book/details/minerals-and-mining-in-ancient-india-from-earliest-times-
to-beginning-of-christian-era-uax073/
https://www.researchgate.net/publication/289193892 Mining in_ancient India -
Glimpses of the glorious past
Ancient Indian mining technology
https://www.researchgate.net/publication/388461071 Ancient Indian Mining Technology -
Rasayana Vidya
https://www.slideshare.net/slideshow/mining-and-metallurgy-of-ancinet-india/122061814
https://geographyandyou.com/geoheritage-sites/zawar-worlds-oldest-zinc-mining-and-metallurgy-site
For TIN
https://os.pennds.org/archaeobib filestore/pdf articles/bookchapters/2015 Upadhyay.pdf
https://enrouteindianhistory.com/unearthing-a-precious-metal-gold-mining-in-ancient-india/

Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive evaluation (CCE): 40
Mid Term Examination: 60
Internal Assessment : Class Test/Presentation/ Assignment/ 40
Continuous Comprehensive evaluation Quiz/Debate/Poster making/Group Discussion
(CCE): etc.
Section(A): Very Short Questions 60
External Assessment : Section (B): Short Questions
Mid Term Examination Section(C): Long Questions

Any remarks/Suggestions:




Practicum Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2-Year Class: M.Sc. IV Year:
PG Semester 2025 Session: 2026-27
Subject: Geology
1 Course Code PC41
2 Course Title Mineral Exploration, Mining Geology and Mineral Dressing
3 Course Type Practical Course
4 Course Level 500
5 Pre-Requisite (if
any) After completing 3 Year Bachelor Degree with Geology Subject
The Practicum Part will enhance the theoretical reasoning by directly
exposing the students to representative samples/ models/ problems. This
6 Course Learning will help students improve the understanding of the subject Mineral
Outcome (CLO) Exploration, Mining Geology and Mineral Dressing in totality.
Understanding of Ancient Indian skill and achievements in Exploration,
Mining and metallurgy.
7 Credit Value 4
3 Max. Marks:
Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 2 hrs per credit per week = 8 hrs of Lab

per week
L-T-P: 120 Hrs
No. Of
Topics Lectures
Geological mapping: Learning to interpret and create geological maps and mapping structural features like folds
and faults.
Geochemical methods: Analyzing soil, water, and rock samples for trace elements to identify potential
mineralization.
Calculation of ore reserve estimation.
Weighted volume estimation methods, Volume estimation by triangular method, volume by the method of
polygon, volume by prismoidal formula.
sampling calculation based on minimum stopping width, calculation of average assay from core drill samples, 120 Hrs

Tonnage factor and its calculation.
Ore deposit evaluation: Assessing the size, grade, and economic viability of ore deposits.

Group discussion on Ancient Indian knowledge and achievement in Mineral Mining and metallurgy.

Poster presentation of major ancient mining sites and trades.

Keywords/ Tags: Geochemical methods, Mining methods, ore samples




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Arogyaswamy, R N P, 1996: Courses in Mining Geology. Oxford/ IBH

Dhana Raju R: Handbook of Mineral Exploration and Ore Petrology: Techniques & Applications Geol soc. India

Krishnaswamy, S, 1972: India’s Mineral Resources. Oxford and IBH

Haldar, S K, 2009: Mineral Exploration: Principles and Applications. Elsevier

Mukherjee, A D, 1999: Elements of Prospecting for Non Fuel Mineral Deposits. Allied Press

Umeshwar Prasad 2000: Economic Geology. CBS

Bateman, 1981: Economic Mineral Deposits. Wiley

Deb, S., 1980: Industrial Minerals and Rocks of India. Allied P New Delhi

Dobrin, M B, and Savit C H, 1988: Introduction to Geophysical Prospecting. McGraw

Evans, ] M 1993: Ore Geology and Industrial Minerals. Blackwell

Hawkes, H and Webb J S, 1979: Geochemistry in Mineral Exploration. Harper NY

Levinson, A A, 1974: Introduction to exploration geochemistry-T/B. Applied P IL

Parasnis, D S, 1996: Principles of Applied Geophysics. 5e, Prentice Hall/ Springer

Richards, R H and Locke, C E 1940, Text Book of Ore Dressing. McGraw Hill

Richey J E: Elements of Engineering Geology. Sir Issac Pitman & Sons

Taggart, A F, 1948, Handbook of Mineral Dressing. Wiley New York

Trefethen N C: Textbook of Geology and Engineering Geology. McMillan.

Metallurgy in ancient India

https://www.youtube.com/watch?v=vEwnOvylMdE

https://www.scribd.com/document/435308900/Metallurgy-in-Ancient-India-pdf

https://www.scribd.com/document/638313125/Metallurgy-in-India

Minerals and Mining in ancient India

https://www.exoticindiaart.com/book/details/minerals-and-mining-in-ancient-india-from-earliest-times-

to-beginning-of-christian-era-uax073/

https://www.researchgate.net/publication/289193892 Mining in ancient India -
Glimpses of the glorious past

Ancient Indian mining technology

https://www.researchgate.net/publication/388461071 Ancient Indian Mining Technology -
Rasayana Vidya
https://www.slideshare.net/slideshow/mining-and-metallurgy-of-ancinet-india/122061814
https://geographyandyou.com/geoheritage-sites/zawar-worlds-oldest-zinc-mining-and-metallurgy-site
For TIN

https://os.pennds.org/archaeobib filestore/pdf articles/bookchapters/2015 Upadhyay.pdf
https://enrouteindianhistory.com/unearthing-a-precious-metal-gold-mining-in-ancient-india/




Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive evaluation (CCE): 40

Mid Term Examination: 60

Internal Assessment : Seminar/Demonstration/Assignment

Continuous Comprehensive evaluation (CCE): etc. 40
External Assessment : Table work/ Experiments, Practical

Mid Term Examination Record Files, Viva-Voce 60

Any remarks/Suggestions:




Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Year:
Program: 2-Year PG Class: M.Sc. IV Semester 2025 Session: 2026-27
Subject: Geology
1 Course Code cca2
2 Course Title Environmental Geology and Geochemistry
3 Course Type Core Course
4 Course Level 500
5 Pre-Requisite (if any) After completing 3 Year Bachelor Degree with Geology Subject
Students will acquire insight in the various fundamental and advance
components and aspects of the subject Environmental Geology and
5 Course Learning Geochemistry.
Outcome (CLO) Students will also develop theoretical reasoning and knowledge for
practical use.
Understanding of holistic outlook of environment in ancient India.
6 Credit Value 6
3 Max. Marks: 100
Total Marks (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 6
L-T-P: 90

Unit

Topics

No. Of
Lectures

Environmental understanding and practices and holistic concept in ancient India.
Environmental Planning in Saraswati-Indus Valley civilization.

Modern Concept of Environmental Geology. Classification of Environment.

Positive and Negative Feedback Mechanism in environment.

Earth’s Heat Budget. Stefan-Boltzmann Equation, Global Warming and Causes of Climate
Change. Earth’s natural hazardous processes and its impact on environment— Seismic,
landslides and coastal hazards.

Activities:

Quiz, Seminar-PPT, Posters

18

Impact assessment of degradation and contamination of surface water and ground water
guality due to industrialization and urbanization.

Soil profiles, soil types; and soil quality degradation due to irrigation, use of fertilizer and
pesticides.

Badlands: - forms, characteristics of badland systems, stages, causes and mitigation.
Yamuna — Chambal badlands of India.

Activities:

Quiz, Seminar-PPT, Posters

18

Wetlands: Ramsar conference resolution, classification, natural and artificial wetlands,
problems of reclamation of wetlands, use of wetlands, major wetlands of India.

Water logging problems. Causes of floods; flood zones of India. Flood hazards and
management.

Environmental problems related to dams and reservoirs.

18




Activities:
Quiz, Seminar-PPT, Posters

Impacts of mining activities on the environment. Environmental management in mining
areas. Environmental pollution due to industries, energy resources, and urbanization.
Desertification and Degradation of land. Anti-desertification measures.

Environmental pollution, hazards due to nuclear and thermal power energy
establishments.

Activities:

Quiz, Seminar-PPT, Posters

18

Cosmic abundance of elements. Composition of the planets and meteorites.
Composition and structure of the earth: Crust, mantle and core.

Geochemical Classification of the elements.

Geochemical Cycle. Mineral Stability Series.

Principle and equation of thermodynamics in geochemistry.

Geochemistry of Igneous, Sedimentary and metamorphic rocks. Principle of geochemical
Prospecting.

Activities:

Quiz, Seminar-PPT, Posters

18

Keywords/ Tags: Earth’s Heat Budget, Soil profiles, Badlands, Geochemical Cycle




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings :

Patwardhan A M. 1999: The Dynamic Earth System. Prentice Hall

Subramanium V. 2001: Textbook in Environmental Science. Narosa international

Sumit K 1992: Environmental Hazards. Routledge

T.E. Graedel & P.J. Crutzen, 1993: Atmospheric Change. W H Freeman and Co

Bell F G. 1999: Geological Hazards. Rout ledge London

Carla W. Montgomery, 2011. Environmental Geology. 9e, McGraw Hill

Hsai-Yang Fang 1997: Introduction to Environmental Geotechnology, CRC Press

Valdiya K S 1987: Environmental Geology- Indian context. Tata-McGraw

Gunter Faure, 1991. Principles and Applications of Inorganic Geochemistry: A Comprehensive Textbook. Macmillan Coll Div
Kula C. Misra. 2012. Introduction to Geochemistry: Principles and Applications. Wiley

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

William M. White. 2015. Isotope Geochemistry. (Wiley Works) Bell F G. 1999: Geological Hazards. Rout ledge London.
Smith K. 1992: Geological Hazards. Rout ledge London

Nipunage, D.S. and Kulkarni, D.K. (2010). Deo-rahati: An Ancient Concept of

Biodiversity Conservation. Asian Agri-History. Volume 14(2), 185-196.

Pandey, Archana (2016). Society and Environment in Ancient India (Study of

Hydrology). International Journal of Humanities and Social Science Invention.

Volume 5(2), 26-31. ISSN (online) 2319-7722. www.ijhssi.org/ 335 Attitudes

towards Environment, Science and Technology

Satpathy, Binod Bihari (not dated). History of Science and Technology in

India. DDCE/History (M.A.)/SLM/Paper.

Tanwar, Renu (2016). Environment Conservation in Ancient India. IOSR

Journal of Humanities and Social Sciences. Volume 21(9), Ver. 11, 01-04.

Narayanan, Vasudha (2001). Water, Wood and Wisdom: Ecological perspectives from the Hindu Traditions. Daedalus.Volume
130 (4), 179-206.

Vahia, Mayank (2015). Evaluating the Claims of Ancient Indian Achievements in Science. Current Science. Volume 108(12),
25th June 2015, 2145-48.

https://egyankosh.ac.in/bitstream/123456789/64796/1/Unit18.pdf

Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive evaluation (CCE): 40
Mid Term Examination: 60
Class Test/Presentation/ Assignment/ 40
Internal Assessment : Quiz/Debate/Poster making/Group
Continuous Comprehensive evaluation (CCE): Discussion etc.
Section(A): Very Short Questions 60
External Assessment : Section (B): Short Questions
Mid Term Examination Section(C): Long Questions

Any remarks/Suggestions:




Practicum Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Year:
Program: 2-Year PG Class: M.Sc. IV Semester 2025 Session: 2026-27
Subject: Geology
1 Course Code PC42
2 Course Title Environmental Geology and Geochemistry
3 Course Type Practical Course
4 Course Level 500
5 Pre-Requisite (if any) After completing 3 Year Bachelor Degree with Geology Subject
The Practicum Part will enhance the theoretical reasoning by directly
exposing the students to representative samples/ models/ problems.
5 Course Learning This will help students improve the understanding of the subject
Outcome (CLO) Environmental Geology and Geochemistry in totality.
Understanding of Ancient Indian worldview on Environment.
6 Credit Value 4
3 Max. Marks: 100

Total Marks (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 2 hrs per credit per week = 8 hrs of Lab per

week

L-T-P: 120 Hrs

Topics

No. Of
Lectures

1.

1.Determination of Potential for pollution of groundwater with DRASTIC parameter.

2. Determination of Surface water quality and application of Water Quality Index

3. Study of seismic and flood prone in India; hydrochemistry analysis surface water and
subsurface water; classification of groundwater for use in drinking, irrigation and industrial
purposes; presentation of chemical analysis; data and plotting; chemical classification diagram;
evaluation of environmental impact of air pollution and groundwater pollution; deforestation;
landslides.

4. Preparation and interpretation of geochemical maps; Rock/ sediments/ water/ soil analysis.
5. Preparation of classificatory and variation diagrams, REE normalized plots and their
interpretation.

Group discussions on Ancient Indian Understanding of the Holistic concept of Environment.
(a) Essay writing Vedic Concern related to the Environment

(b) Ancient Indian concern related to use of arms of Mass Destruction (Brahmastra).

120 Hrs

Keywords/ Tags: DRASTIC parameter, Water Quality Index, drinking, irrigation, industrial




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings :

Patwardhan A M. 1999: The Dynamic Earth System. Prentice Hall

Subramanium V. 2001: Textbook in Environmental Science. Narosa international

Sumit K 1992: Environmental Hazards. Routledge

T.E. Graedel & P.J. Crutzen, 1993: Atmospheric Change. W H Freeman and Co

Bell F G. 1999: Geological Hazards. Rout ledge London

Carla W. Montgomery, 2011. Environmental Geology. 9e, McGraw Hill

Hsai-Yang Fang 1997: Introduction to Environmental Geotechnology, CRC Press

Valdiya K S 1987: Environmental Geology- Indian context. Tata-McGraw

Gunter Faure, 1991. Principles and Applications of Inorganic Geochemistry: A Comprehensive Textbook. Macmillan Coll Div
Kula C. Misra. 2012. Introduction to Geochemistry: Principles and Applications. Wiley

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

William M. White. 2015. Isotope Geochemistry. (Wiley Works) Bell F G. 1999: Geological Hazards. Rout ledge London.
Smith K. 1992: Geological Hazards. Rout ledge London

Nipunage, D.S. and Kulkarni, D.K. (2010). Deo-rahati: An Ancient Concept of

Biodiversity Conservation. Asian Agri-History. Volume 14(2), 185-196.

Pandey, Archana (2016). Society and Environment in Ancient India (Study of

Hydrology). International Journal of Humanities and Social Science Invention.

Volume 5(2), 26-31. ISSN (online) 2319-7722. www.ijhssi.org/ 335 Attitudes

towards Environment, Science and Technology

Satpathy, Binod Bihari (not dated). History of Science and Technology in

India. DDCE/History (M.A.)/SLM/Paper.

Tanwar, Renu (2016). Environment Conservation in Ancient India. IOSR

Journal of Humanities and Social Sciences. Volume 21(9), Ver. 11, 01-04.

Narayanan, Vasudha (2001). Water, Wood and Wisdom: Ecological perspectives from the Hindu Traditions. Daedalus.Volume
130 (4), 179-206.

Vahia, Mayank (2015). Evaluating the Claims of Ancient Indian Achievements in Science. Current Science. Volume 108(12),
25th June 2015, 2145-48.

https://egyankosh.ac.in/bitstream/123456789/64796/1/Unit18.pdf




Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive evaluation (CCE): 40

Mid Term Examination: 60

Internal Assessment : Seminar/Demonstration/Assignment

Continuous Comprehensive evaluation (CCE): etc. 40
External Assessment : Table work/ Experiments, Practical

Mid Term Examination Record Files, Viva-Voce 60

Any remarks/Suggestions:




Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2-Year PG

Class: M.Sc. IV Semester Year: 2025 Session: 2026-27

Subject: Geology

1 Course Code VAC (Employability and Entrepreneurship Skill Course)
2 Course Title Employability and Entrepreneurship Skill Course
3 Course Type VAC
4 Pre-Requisite (if any) | After Bachelor Degree with Geology Subject
Students will acquire insight in the various fundamental and advance
components and aspects of the subject Employability and
Course Learning Entrepreneurship Skill Course in the chosen field.
Outcome (CLO) Students will also develop practical skill along with the theoretical
c reasoning and knowledge.
6 Credit Value 2
Minimum Passing
7 Total Marks Max. Marks: 100 (40+60) Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practicum ( in hours per week): 2 Hrs per week

L-T-P: 30 Hrs

Topics

(A)

The EESC Shall include such important of interest of the students and concerned faculty of the
geology department depending upon the facilities available with the department or local industry
or as per the demand of a skill and employability assessed by the student and faculty.

for skill development.

OR

If student does not choose a topic from (A) than he may opt for any one of the following fields

(B)The following topics suggested for here with
1. Geological Survey and Mapping
2. Geochemical Analysis of ores/mineral
3. Preparation of mining plans for mining operation.
4. Ancient Indian skill as per the choice of the faculties in geology

Keywords/ Tags:

Part C- Learning Resources

Text Books, Reference Books, Other Resources

Part D- Assessment and Evaluation

Suggested Continuous evaluation Methods:

Maximum Marks:

100

Continuous Comprehensive evaluation (CCE): 40

Mid Term Examination: 60

Internal Assessment : Class Test/Presentation/ Assignment/ 40
Continuous Comprehensive evaluation Quiz/Debate/Poster making/Group Discussion

(CCE): etc.




External Assessment :
Mid Term Examination

Section(A): Very Short Questions
Section (B): Short Questions
Section(C): Long Questions

60

Any remarks/Suggestions:




Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2 Year Class: M.Sc. lll Year:
PG Semester 2025 Session: 2026-27
IEACHENCEIC)
1 Course Code CC31
5 Stratigraphy and Paleobiology
Course Title W ICEIGH TJH gﬂﬁﬁaﬁm
3 Core Course
Course Type PR HE
4 Course Level 500
5 Pre-Requisite (if )
any) [EERIRIRTIRCANICRET I RN

feamdt s geR faame 3R dforiemierst v & afdes #qar 3k

6 Cg:*tfcssn:za(g‘[gﬁ FoaeR el 3R et F 3ASRe wed B o caEERE 39 &
fow dewifdes aF 3R A off Rl H¥E SRR 73T, Fodedl &

Uil RAT AT T FHST| Siidad & AR & G IHdR I TUROT|

7 Credit Value 6

Max. Marks:
Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical ( in hours per week): 6

L-T-P: 90
No. Of

Unit Topics Lectures

HRCT AN & aR H A 3N Fod-gdial Sl HaUROM| Siidel & T #h g2r-31ad’

3TUROT|

¢RATS heel: AR TR sl faem, cFeifas Waaw 3R faavor| arag sed

1 3+ Agcal
| SER shee: 3Mehael TER [l fahma 3R eereliaeh TXe=e 3R faaRor| q- 18

AerAthed 3 HIel-3hReTe 3Rs & 3fdE FAgca| g shee: s FER
faamett e, Ceeifae dvaet 3R awor fAgH  sed & TR e 3k anfdes
HEcd| HETUT Weeisedh affeT: TAhr AR 3 Hgea|

Ifafafoar:

Ay Edfd, AfAaR-ddiéy

YIS sheet: AMHT HER fa=ATeN faehrd, eoralfaeh AT 3R FA0T| eards shee
| FEEdR e 3R 3 Agaal 18
IRTN/ATSTEATT shee: fore-eelfae AT, IHET &R AT 3R 3R1GeN gheed &l




e #Agea| faeT WMeiiss S8 HER A= 3R e Agea HAYST HGS doc
(THUH) HT eareifeleh TTEATY| HIEX Feg, HEThRIT o, oo’ 3R Farfoy qeg
FETR e 3R 3+ FAgcal

arfafafert:
AIRETETd, ARAR-AIE

dlisarar uaq: sfanfereh faawor, @R faami aefeor 3R 3nfds #Agcal

e 3R I FAHG 1 HER At geffevor 3 sfarea ReE| Serat . faearor,
geffertor 3R 3nfies Fgea|

s # Foo BT & eFfas Faor) T @ a1 ersfaw|

mn 18
Riarfoes aeg: Rafos ag & Fea) Fae, fTRer 3R sfana Rets| famegs
ST doc & TFelfelh YT S|
sifafafeat:
AECTIEdfd, AfAR-ddIEY
ShaTe#ehioT & Tlieh 3R ShareAt &1 39ANT| i =i, Fefienor, fasm 3K
v AT 3R AwedE| 18
aifafafear:
AIREIETd, ARAR-AIE
HAAAS HAT H HATHT SIdeT T TAhIEHA, HABTHAT T Fefieror iR et gait
& TAY F870T| ¥R & Reyidl Aa, g2 3R 9 &1 RJermard) sfag|
AR AToN: ATSHIBIHH I TN, JUFHIVT| HSHIBIAA & 3G
Y 18

BRIATAHIT & 3MTepfd faereT 3R d=iias sfag|

afafaferr:
AECTIEdfd, AfAR-ddIEY

Keywords/ Tags: Dharwar Craton, Bundelkhand Craton, Elephant and Horse, vertebrates




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Krishnan, M S: Geology of India and Burma. Higginbothams, Madras

Ravindra Kumar: Historical Geology and Stratigraphy of India. John Wiley
Vaidyanadhan R and Ramakrishna M 2012: Geology of India. 2e, Geol. Soc. India.
Wadia, D N : Geology of India. McMillan & Co.

Ananthraman and Jain: Textbook of Palaeontology. GSI

Andrew 1961: Studies in Palaeontology. John Wiley

Boggs Sam Jr 1995: Principles of Sedimentary and Stratigraphy. Prentice Hall
Doyle and Brennet MR 1996: Unlocking the Stratigraphy: Concepts and Application. Prentice
Banner F T and Lord A R: Aspects of Micropalaeontology.

Clarkeson ENK 1998: Invertebrate Palaeontology and Evolution. Blackwell
Glassner M P: Principles of Micropalaeontology.

Hag B U and Boersma A: Introduction to Marine Micropalaeontology.

Jones D J: Microfossils.

Moore, Lalicher and Fischer: Invertebrate Palaeontology.

Prothero DR 1998: Bringing Fossils to Life: An Introduction to Palaeobiology. McGr
Romer A S: Vertebrate Palaeontology.

Seward S E 1966: Plant Life through Ages. Heffner

Shrock and Twenhofell: Palaeontology Invertebrate.

Stearns CW and Carrol RL 1989: Palaeontology -the Record of Life. John Wiley
Woods, Henry: Invertebrate Palaeontology.

dash avatar and evolution

https://ijcrt.org/papers/IJCRT2401457.pdf

saptadwipa concept
https://timesofindia.indiatimes.com/etimes/trending/did-the-bhagavata-purana-describe-7-continents-
before-cartographers/articleshow/113296961.cms

https://www.academia.edu/125732240/Sapta Dvipa Vasumathi Seven continents in Bhagavatha Purana

https://en.wikipedia.org/wiki/Jambudv%C4%ABpa

HIT- & el AR Fearra At
FRIfa Faa Feawa it
Jfhda 37 100
Hld A9 Hediche (HIHS): 40
ALY | & 3 60
HaRF Aedihe ReTl gOeToT/AEd /3 aTSH A/ ARaATRI/aTe - fadaTe/aeey
AT Hediche (HIHS) 37 SAA/HHG <@ 3| 40
#maT (31): 3 oY ITT T
qMET HedTHT 3 T (d): oY 3T 9T
ALY T TET 37 HTOT (F): & 30T 9T 60




Practical Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2 Year Class: M.Sc. lll Year:
PG Semester 2025 Session: 2026-27
ICLCHECEIC]
1 Course Code PC31
5 Stratigraphy and Paleobiology
Course Title w ﬁ?ﬂ?-l' W gTIT:ﬁHﬁ?lH

3 | Course Type 1D ITICTS D ET- ]

Course Level 500

> | Pre-Requisite (if any) o Trae ITeIshA & 3IWId

QfFewa s faganfiat «r gfafafer qes!/ Afsdl/ aaeant & @Y sr@Eea
Course Learning W@maﬁﬁml sﬂﬁmaﬁwﬁmwgﬂsﬁaﬁm

5
Out CLO o N,
utcome (CLO) YT T JHT THAST A 9§ ddd A Heg A
ST o GTilel TR 7T sl HHST
6 Credit Value 4
3 Max. Marks:
Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical ( in hours per week): 2 hrs per credit per week = 8 hrs of Lab per
week

L-T-P: 120 Hrs
No. Of
Topics Lectures
1. YW el $T Taeliare At 1 3mgor|
2. IR & WIeASiIsw dff=l &1 3@
3. fafdesT e AT AT FTCIThiAS HA|
4. TISCNSTSTH, YTTSEH, Fihalvgd AR SR, sTfeh3narsr, g, dafasifeaar ik 120 Hrs

QhearsT aef 3R Bgeld & SiaRAT @ i =i |

5. ATSHIBI e T eI |

2 §-HEI 9T TS HRA A W HAG <=

3 3-HEN & YT $IRAT A 3R Fd-gdidl I TEROT W G Fedfd |

Keywords/ Tags: major cratons, proterozoic basins of India, microfossil




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Krishnan, M S: Geology of India and Burma. Higginbothams, Madras

Ravindra Kumar: Historical Geology and Stratigraphy of India. John Wiley
Vaidyanadhan R and Ramakrishna M 2012: Geology of India. 2e, Geol. Soc. India.
Wadia, D N : Geology of India. McMillan & Co.

Ananthraman and Jain: Textbook of Palaeontology. GSI

Andrew 1961: Studies in Palaeontology. John Wiley

Boggs Sam Jr 1995: Principles of Sedimentary and Stratigraphy. Prentice Hall
Doyle and Brennet MR 1996: Unlocking the Stratigraphy: Concepts and Application. Prentice
Banner F T and Lord A R: Aspects of Micropalaeontology.

Clarkeson ENK 1998: Invertebrate Palaeontology and Evolution. Blackwell
Glassner M P: Principles of Micropalaeontology.

Hag B U and Boersma A: Introduction to Marine Micropalaeontology.

Jones D J: Microfossils.

Moore, Lalicher and Fischer: Invertebrate Palaeontology.

Prothero DR 1998: Bringing Fossils to Life: An Introduction to Palaeobiology. McGr
Romer A S: Vertebrate Palaeontology.

Seward S E 1966: Plant Life through Ages. Heffner

Shrock and Twenhofell: Palaeontology Invertebrate.

Stearns CW and Carrol RL 1989: Palaeontology -the Record of Life. John Wiley
Woods, Henry: Invertebrate Palaeontology.

dash avatar and evolution

https://ijcrt.org/papers/IJCRT2401457.pdf

saptadwipa concept
https://timesofindia.indiatimes.com/etimes/trending/did-the-bhagavata-purana-describe-7-continents-
before-cartographers/articleshow/113296961.cms

https://www.academia.edu/125732240/Sapta Dvipa Vasumathi Seven continents in Bhagavatha Purana

https://en.wikipedia.org/wiki/Jambudv%C4%ABpa

HIET- & Aol AR Hediwar AT

FRIfa Faa Feawa it

IfRFIA 3F: 100
Hld A9 Hediche (HIHS): 40
ALY HF GALT 37 60

TARF HedweT YAER /| SATEIS/ 3R AE 3|
AT Hedie (HIHS) 37 40

qET HeAHA IHF:
AL §F 98T 37 eI g / g, uraifde Rents, ATQHT aeml| 60




Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2 Year Class: M.Sc. llI Year:
PG Semester 2025 Session: 2026-27
fava: sifaerer
1 Course Code CC32
5 Petrology
Course Title Aoy
3 Core Course
Course Type PR A
4 Course Level 500
5 Pre-Requisite (if )
any) e &irde aeasA & 3w
ezt Afadhr fawa & fafdesr 7o 3R 3Tack gehi 3R ggeit &
. . iﬁ |
6 Course Learning
Outcome (CLO) facanfidicaragiRe 3udier & fow dquifdsw dF iR = o fasfaa S
FeeTal W Uil HRART ATl TR hl FHST|
7 Credit Value 6
3 Max. Marks:
Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical (in hours per week): 6

L-T-P: 90
No. Of
Unit Topics Lectures
faffiesr Tcer=t 3R 3ad Feffeor & IR # Urded HRAT ATl HI AR Il
HN I Agcaqul AT & fAATT 7 ggera Al
: WAfHe HT HTAT AT 3l HTAT HIGAT I THTTIT A dlel S| 18
A (AT, S8’ (Ab-An,Di-An), 31k &I (Ab-An-Di), 3R (Fo-Fa-Si) Rforee
a7 fafde & gerfad ga & Helel 3N 3ot Agea| HaAT &1 - fadieeT 3R
AT |




aifafafer:
FeATTR, HIMSS-dIdieT

AT Il o &Y, T 3R 36 3R 3T Agea|
TS TCelsienl gatfentor| gfafshar eerd| giafhar el
TART AT TIIATY| SFNHRR H deiei fad| 18
fafafoar:

TR, FasS-ddrér

yaTEr &1 3cufa| Al & gRagd & alieh|

grafis, s IR TEEAs EaKr aa-|

AT ST (Follfed IR IR-Folked 3TAK Tcer)

3HAHIGsT JATARUT: HEIGAGT (FeT, $iel, U3Nferdsl 3R f@HeIG), ThaAvhlele

N 3R ALY arareror| aruefier 3R SATenHE 3adre | Jaarer hale, JHd, '8
- 3R AT 3w & fov heller Aisfer
Ifafafoar:
AT, AfAAR-AIET, e
HATRUT & TR, IS 3R ICEHS FRATAIOT| HATROT [GHeT |
SRR Aot & T AR Ferge| gfafesd 3R IREy Felae 3R Al
" et H &N AR Tuh FTReT| @ias e 3R P/T Ryfaar| s
HIITAROT iAol &
fafafoar:
GRAIRT, FINSS-AIIET
fafdieeT sraiaRor 93,54 3R BT g@er $r faAvard|
ST Sfafranstt &1 araifae iR FeAmfas Aediad|
Tole eIy 3R HRITAROT &1 AT HATROT doc|
V | AR A 3R 3% Agcaqul 3cUrg 3R FASERIOT| ATSTACISSH 18
3cafd 3R 9HR|
arfafafear:

TR, HaneS-drdidy

Keywords/ Tags: Evolution of magma, Reaction principle, Transitional, and Marine environments




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings: -

Ram S. Sharma, Editors, 2016: Metamorphic Petrology Concepts and Methods. Geol Soc of India, Bengaluru.
Rathore, B'S, 2021: Igneous Petrology for Beginners. Notion Press

Sengupta, S 1997: Introductions of Sedimentology. Oxford IBH

Best, M.G. 1986: Igneous and Metamorphic Petrology, CBS Publ.

Bose, M.K.1997: Igneous Petrology, World Press

Bucher, K & Frey, M. 1994: Petrogenesis of Metamorphic Rocks, Springer-V

Hall, A. 1987: Igneous Petrology.

Hyndman 1999: Petrology of Igneous and Metamorphic Rocks. McGraw

Allen, P. 1997: Earth Surface Processes. Blackwell

Davis, R A, 1992: Depositional Systems. Prentice hall

Einsels, G 1992: Sedimentary Basins. Springer Verlag

Miall AD, 2000: Principles of Sedimentary Basin Analysis. Springer Verlag

Nichols, G. 1999: Sedimentology and Stratigraphy. Black well

Pettijohn, F J: Sedimentary Rocks. 3rd ed.

Reading, H G, 1996: Sedimentary Environments. Black well

Tucker, M E 1989: Sedimentary Petrology. Blackwell.

Kretz, R. 1994: Metamorphic crystallization, John Wiley

Mc Birney, A.R. 1993: Igneous Petrology, Jones and Bartlet Publ

Miyashiro, A: Metamorphism and Metamorphic Rocks. George Allen Unwin
Phillpots, A. 1992: Igneous and Metamorphic Petrology, Prentice Hall.

Turner, F J. and Verhoogen J, 1982: Igneous and Metamorphic Petrology, McGraw
Winkler, HGF: Petrogenesis of Metamorphic Rocks. Springer Verlag

Winter, J D, 2005: Principles of Igneous and Metamorphic Petrology. 2e, PHI Delhi
Yardley, B W. 1989: An Introduction to Metamorphic Petrology, Longman
https://www.exoticindiaart.com/book/details/geology-in-ancient-vedic-literature-nak921/
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Practical Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2 Year Class: M.Sc. llI Year:
PG Semester 2025 Session: 2026-27
fawar: sffa=mer
1 Course Code PC32
Petrology
2 Course Title Qe
3 Course Type A qreTshA
4 Course Level 500
Pre-Requisite (if )
5 | any) [EERIRIRTIRCANICRET I RN

QfFecara amer fagafdar a wfafafer seE! Al /aaeamst @ @ aRfa
Course Learning Wﬂ?ﬂﬁ%ﬁﬁml WW@WW@ Qferhr

Out cLo a S 5
utcome (CLO) AT T THST &I dgaX el H FAgg A9l
6 TCCIAT o TEY H U AR THST |
7 Credit Value 4
Max. Marks:
8 Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical ( in hours per week): 2 hrs per credit per week = 8 hrs of Lab per
week
L-T-P: 120 Hrs

No. Of
Topics Lectures




1. T FHA # T ACCHT HT HeATeT; A ARIA H 0T TUelel T HETTeT;
HIAY Tl H W AR Ferae; dsnsiissey AEgsr 3 Ferelr Heal & o,
AT 3 T YHRT & HAedished & fav Affeet Heatar 3mal W vafas ser
$I TATTEdT; ITAT TTeTeT TASS ST aIqRT|

2. TS A H I T I eI, AT Gorered H qdrdy el &r
IEAYT; Tololl AT e@RT Gruffen, $HoT 3R fARVOT T HeTTeT: AT AR T
& I H THR-TAAOT ST &1 TAl[CdT| dh; FIFEIRIT HATIGS! Sl I0TAT 3R ITET|
B & e H AregfAs AR aRieifae e S, [Aaffies ardrazon @ dfern-
FAHAT 3T ¥ Fafd gars d¥anr 3R 87 3799r; [Hegur 31aaey ararasor &
faeevoT 3R caTEar ¥ T 37UTH; Flele gcell § Tl 3R @ias ggan;
qcel gail # STieiiesh [aANAI3it @1 faeqd AT, AT UcerEl & U derere
Hr dIar|

3. Tl AHA H HRART TClel T IHeATA; [T R H SHRATART Terelr
3TETTA; FATART el H TG 3R oA IfaAfohadr seirae T earedr; tHiuy,
THUH 3R TTHTA 3RET W A AS 3T FI TAlTedl; FIARA Teeld TASS Sl
GRICY

3. ¥R & faffieel Heeaqul A 3N SoTeh! Teerl W Ueey JEdfd

120 Hrs

Keywords/ Tags: CIPW norms and Niggli values, thin section, ACF, AKF and AFM diagrams

Part C- Learning Resources

Text Books, Reference Books, Other Resources




Suggested Readings: -

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

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

Sengupta, S 1997: Introductions of Sedimentology. Oxford IBH

Best, M.G. 1986: Igneous and Metamorphic Petrology, CBS Publ.

Bose, M.K.1997: Igneous Petrology, World Press

Bucher, K & Frey, M. 1994: Petrogenesis of Metamorphic Rocks, Springer-V

Hall, A. 1987: Igneous Petrology.

Hyndman 1999: Petrology of Igneous and Metamorphic Rocks. McGraw

Allen, P. 1997: Earth Surface Processes. Blackwell

Davis, R A, 1992: Depositional Systems. Prentice hall

Einsels, G 1992: Sedimentary Basins. Springer Verlag

Miall AD, 2000: Principles of Sedimentary Basin Analysis. Springer Verlag

Nichols, G. 1999: Sedimentology and Stratigraphy. Black well

Pettijohn, F J: Sedimentary Rocks. 3rd ed.

Reading, H G, 1996: Sedimentary Environments. Black well

Tucker, M E 1989: Sedimentary Petrology. Blackwell.

Kretz, R. 1994: Metamorphic crystallization, John Wiley

Mc Birney, A.R. 1993: Igneous Petrology, Jones and Bartlet Publ

Miyashiro, A: Metamorphism and Metamorphic Rocks. George Allen Unwin
Phillpots, A. 1992: Igneous and Metamorphic Petrology, Prentice Hall.

Turner, F J. and Verhoogen J, 1982: Igneous and Metamorphic Petrology, McGraw
Winkler, HGF: Petrogenesis of Metamorphic Rocks. Springer Verlag

Winter, J D, 2005: Principles of Igneous and Metamorphic Petrology. 2e, PHI Delhi
Yardley, B W. 1989: An Introduction to Metamorphic Petrology, Longman
https://www.exoticindiaart.com/book/details/geology-in-ancient-vedic-literature-nak921/
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Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2 Year Class: M.Sc. IV Year:
PG Semester 2025 Session: 2026-27
[EACHECEIC)
1 Course Code ccal
Mineral Exploration, Mining Geology and Mineral Dressing
2 | course Title gfeer 3eawor, Eaa Hfaee va fAeRe i
Core Course
3 Course Type N P
4 Course Level 500
Pre-Requisite (if )
5 | any) o Trae ITeTshA & 3IWId

faearedl @iver 3eawor, Tee sffaeier 3R @feier Sfer fawar & fafdes
Aol 3R ITacR geat 3R g3t # dgive red S|

Course Learning

Outcome (CLO) BIES c?illaéliiaﬁ ELEIE a; ﬁ—l‘(’ @a\'ﬂli?@ Hé? 3‘ﬂT Aled Sﬂ' ia%iﬁa a;iall
3auT, Welel AR a1 faeie & urelle IR lvrel AR Suelieurat $
6 HAS|
7 Credit Value 6
Max. Marks:
8 Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical ( in hoursper week): 6
L-T-P: 90

No. Of
Unit Topics Lectures

Gfest 37eavuT, @eolel 3R @l Tooiiator(3fAe) & A« & urdid ARAT
3YCIfeRrl T IR | HgRIeN dilg TA—ITacdd I[OTad i g (SEIT)
gIgehA | Irdled SR & AT SiEdT @8T vd 3ot g T Tefd |
g 3R relaad seaver & aliss, e wiaet & foe gdaor - f3foh,
| | ST 3R 3raRET| gehR 3R fafear| Aerer FHseor 3R Celdr 18
AHATHOT, AT WeTed AHAOT| 3% 8T 3R 3rEh-AnTeent
CEEICEREEN]

arfafaferr.

SR, FIMeS-didrér




IR Teholleh - IRcdThyUT, fdegd, Yaehig, Taelel 3R iy |
fages & fov sRerer @il 3R Fderor| sf-3mpfa faame 3R g Hdea
cTeheileh| 31a¥Feh SR T ATAT HR 0T HSR 1 JafTeIoT (JUATHET)|
I 3R -aereald Heavor fafer| 9y gedieh  ded| WAfAs
thorg e, Raeafes 3R theafes yar|

Ifafafoar:

TR, FINSS-dIder

18

Gelel TegIdell, Wald-gale, diedsd, @ele diceleld, Weld o Tlell
gier| WAl fafeat 1 geffetor

Selle Welel 3R 3NUAREE Welel| HAGTERR dof Welel I TRTY|
fafafoar:

AR, HINSS-AIIET

18

T e 3iuel T, R v 3R Mgs |

gells 3R argisar|

P Telel: AT el AR Te7 fafe, ol Sar fafe

39T Teq Teldl| HITeT Teoled H 39T fhU STl dlel 3USIUIN T
IR |

CIGICIBE L

AR, HINSS-AIIET

18

Gicter ST Wisdtel 39T &1 gite &7 | AR 3R 9Ha arelr &t &
YR | U T FAMRAT IhR fAuRor| feif@ie Ehifaer| Fenfawrr &
Jeh | IEcATehVOT JUeFehiul, HRT-HETH JUFhIUl, Yaehid JUFHITT,
SoleFcIEeTeeh GUFHIUT, JUFOT hl ST FeAlelUe Tehoileh, N HHTHI|
MMET AT 3R aredr fAehTete|

CIGICIBE L

JARA, TIMSSI-HIEr, dreex

18

Keywords/ Tags: ore-guides, Borehole logging , Path finder elements, dewatering




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Arogyaswamy, R N P, 1996: Courses in Mining Geology. Oxford/ IBH

Dhana Raju R: Handbook of Mineral Exploration and Ore Petrology: Techniques & Applications Geol soc. India
Krishnaswamy, S, 1972: India’s Mineral Resources. Oxford and IBH

Haldar, S K, 2009: Mineral Exploration: Principles and Applications. Elsevier

Mukherjee, A D, 1999: Elements of Prospecting for Non Fuel Mineral Deposits. Allied Press
Umeshwar Prasad 2000: Economic Geology. CBS

Bateman, 1981: Economic Mineral Deposits. Wiley

Deb, S., 1980: Industrial Minerals and Rocks of India. Allied P New Delhi

Dobrin, M B, and Savit C H, 1988: Introduction to Geophysical Prospecting. McGraw
Evans, ] M 1993: Ore Geology and Industrial Minerals. Blackwell

Hawkes, H and Webb J S, 1979: Geochemistry in Mineral Exploration. Harper NY

Levinson, A A, 1974: Introduction to exploration geochemistry-T/B. Applied P IL

Parasnis, D S, 1996: Principles of Applied Geophysics. 5e, Prentice Hall/ Springer

Richards, R H and Locke, C E 1940, Text Book of Ore Dressing. McGraw Hill

Richey J E: Elements of Engineering Geology. Sir Issac Pitman & Sons

Taggart, A F, 1948, Handbook of Mineral Dressing. Wiley New York

Trefethen N C: Textbook of Geology and Engineering Geology. McMillan.

Metallurgy in ancient India

https://www.youtube.com/watch?v=vEwnOvylIMdE
https://www.scribd.com/document/435308900/Metallurgy-in-Ancient-India-pdf
https://www.scribd.com/document/638313125/Metallurgy-in-India

Minerals and Mining in ancient India
https://www.exoticindiaart.com/book/details/minerals-and-mining-in-ancient-india-from-earliest-times-

to-beginning-of-christian-era-uax073/
https://www.researchgate.net/publication/289193892 Mining in ancient India -
Glimpses of the glorious past

Ancient Indian mining technology

https://www.researchgate.net/publication/388461071 Ancient Indian Mining Technology -
Rasayana Vidya
https://www.slideshare.net/slideshow/mining-and-metallurgy-of-ancinet-india/122061814
https://geographyandyou.com/geoheritage-sites/zawar-worlds-oldest-zinc-mining-and-metallurgy-site
For TIN

https://os.pennds.org/archaeobib filestore/pdf articles/bookchapters/2015 Upadhyay.pdf
https://enrouteindianhistory.com/unearthing-a-precious-metal-gold-mining-in-ancient-india/
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Practical Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2 Year Class: M.Sc. IV Year:
PG Semester 2025 Session: 2026-27
[EACHECEIC)

1 Course Code PC41

5 Mineral Exploration, Mining Geology and Mineral Dressing
Course Title gfaer Ieavor, e HfaA vawEiAer Woetewor
Course Type EIRICIC IR E )
Course Level 500

5 Pre-Requisite (if )
any) o Trde ITeTshA & 3IWd

QfFewa s faeafiar &t gfafafr aee!) At/ aaeamst @ @9
IR e Yeyifad T6 A e ST BrE B G e,

Course Learning AT sffaar 3R wisr fier v &1 @A FA3T H G5 T A

6
Outcome (CLO
utcome ( ) Bra|
AT, Welel AR a1 At & urelle IR lvrel AR Iueliurat H
HAS|
7 Credit Value 4
8 Max. Marks:
Total Marks 100 (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical ( in hours per week): 2 hrs per credit per week = 8 hrs of Lab per

week
L-T-P: 120
No. Of

Topics Lectures
s AARE sdfaes AEfET S carear S 3N 3¢ ST daar qour
ol 3R e TXacAS [aNAT3it ST AARIT0T ST
H-UH AR TATer: Fenfad Tisetor $1 ggare aa & fov ¢ dedl & fov
fAed), gl 3R e & FHE S aelwor el
3YTH SR AT HT I0TAT|

120 Hrs

HIRNT-3TIA (48 AlegH)3NeTAT fafear, FRHeerer faftr qanr 3maas 3Am,
Sg¥ol fafe carr 3mac, MeATsse g earT 3|

SATH TSI SIS & ATUR G FAHAT 0T, R 37 AT & 3T @ &
AUTAT, ST AR SR 3R SHhT I0TAT|

3AEH STHT Hedishel: 3AEH 8T & R, A5 3R 3 agridr &1 3rehelst




LT
Gl @elel 3R o1 faeieT 7 el HRAT e AR 3uelicty W Hafg =
YHE Yl Gelol Tl T qiEed TEId|

Keywords/ Tags: Geochemical methods, Mining methods, ore samples

Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Arogyaswamy, R N P, 1996: Courses in Mining Geology. Oxford/ IBH

Dhana Raju R: Handbook of Mineral Exploration and Ore Petrology: Techniques & Applications Geol soc. India

Krishnaswamy, S, 1972: India’s Mineral Resources. Oxford and IBH

Haldar, S K, 2009: Mineral Exploration: Principles and Applications. Elsevier

Mukherjee, A D, 1999: Elements of Prospecting for Non Fuel Mineral Deposits. Allied Press

Umeshwar Prasad 2000: Economic Geology. CBS

Bateman, 1981: Economic Mineral Deposits. Wiley

Deb, S., 1980: Industrial Minerals and Rocks of India. Allied P New Delhi

Dobrin, M B, and Savit C H, 1988: Introduction to Geophysical Prospecting. McGraw

Evans, ] M 1993: Ore Geology and Industrial Minerals. Blackwell

Hawkes, H and Webb J S, 1979: Geochemistry in Mineral Exploration. Harper NY

Levinson, A A, 1974: Introduction to exploration geochemistry-T/B. Applied P IL

Parasnis, D S, 1996: Principles of Applied Geophysics. 5e, Prentice Hall/ Springer

Richards, R H and Locke, C E 1940, Text Book of Ore Dressing. McGraw Hill

Richey J E: Elements of Engineering Geology. Sir Issac Pitman & Sons

Taggart, A F, 1948, Handbook of Mineral Dressing. Wiley New York

Trefethen N C: Textbook of Geology and Engineering Geology. McMillan.

Metallurgy in ancient India

https://www.youtube.com/watch?v=vEwnOvylMdE

https://www.scribd.com/document/435308900/Metallurgy-in-Ancient-India-pdf

https://www.scribd.com/document/638313125/Metallurgy-in-India

Minerals and Mining in ancient India

https://www.exoticindiaart.com/book/details/minerals-and-mining-in-ancient-india-from-earliest-times-

to-beginning-of-christian-era-uax073/

https://www.researchgate.net/publication/289193892 Mining in_ancient India -
Glimpses of the glorious past

Ancient Indian mining technology

https://www.researchgate.net/publication/388461071 Ancient Indian Mining Technology -
Rasayana Vidya
https://www.slideshare.net/slideshow/mining-and-metallurgy-of-ancinet-india/122061814
https://geographyandyou.com/geoheritage-sites/zawar-worlds-oldest-zinc-mining-and-metallurgy-site
For TIN

https://os.pennds.org/archaeobib filestore/pdf articles/bookchapters/2015 Upadhyay.pdf
https://enrouteindianhistory.com/unearthing-a-precious-metal-gold-mining-in-ancient-india/
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Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Year:
Program: 2 Year PG Class: M.Sc. IV Semester 2025 Session: 2026-27
fawar: sffa=meT
1 Course Code CC42
5 Environmental Geology and Geochemistry
Course Title WT ﬂﬁ?l‘l?l' Qﬁ- W
3 Core Course
Course Type PR HA
Course Level 500
faerdt qateror sifaarrT 3R S-vare fAee fawy & fafdesr qer
. - 3R 3T "ehi 3R Tgest A Hage yred H|
ourse Learning )
> Outcome (CLO) BTF SIEgIReh 39417 & fow dewifas a& AR A= 8 [efad
H|
TelleT R # UATEROT & HHIT gieeshivl Sl FHSH |
6 Credit Value 6
8 Max. Marks: 100
Total Marks (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical ( in hours per week): 6
L-T-P: 90

Unit

No. Of
Topics Lectures

arelleT R A GITAROT s FHS AR AN TUT FHA(GIAECh) aERT|
TIEH-FAY a1y FEIAT H qAaRoT st

TATAROT ${fAAT T ek HTUROM| TATEROT i Fafienon|

YIATEROT H HHRIcHS IR AhRIcHAS Ffdfhar a7

YT &l A doic| Fthel-slecotds FHIIRUT, Tolde arfdsr 3R Soaryg 18

qREce & HROT| Gdl T Grepfcieh IMUSThRT  fshdTd 3R qATaRoT X g&enT
TG U, FE 3R T HIE |

aifafafer:

TATT, INSS-HE, Eex




3eZIANRIOT R AGIAHIOT & HROT gl STel 3N $eTel IUTAHT & &ROT 3R
HGWOT &l FeTd 3HTehole |

A fr Tm@n, A & 9aR; 3R RarE, 30t 3R Heaneh & 39396 &

hROT A &1 q[uradr # fRrae]

d5olgd : - 950l dF & &, fARVAIY, TROT, HROT IR AHAA| HRA T JHAT-
Iaol d5eisd |

Ifafafe=r:

TRATART, HINSSI-UTGIET, gReX

18

IGHA: THE FFACH Hehod, Jefieptor, TThfae 3R FEA Imcsqfd, amesqfd
& YTIEUT T FHEAN, ASHHA T 3UANT, AR H GHE IS

STl #R1G T ALY | 91 & FRUT, AR & 916 &1F| 16 T 3M9ar iR
qeeT |

gret 3R SR @ ge9fd 9deReT gAE |

fafafoar:

AR, TINSS-UdE, geex

18

aAfereT 9T @eteT IfAfaferdt &1 ysmra| @At & H 9ATROT yeHe| 33w,
Foll HHTEEAT 3R QELRIOT & HROT GATAROT FguoT|
AEELIHIOT AR S ol 0TI ATEUCIUT el 39|

TATEROT YEuUT, TRATY] 3R a9 fdegd ol widsamit & HROT e |
fafafoar:

TR, HIMSE-IHET, qreey

18

dedl & SEATST TRAT| FgT 3R Jehifust &1 FRa=T|

gedl & EET 3R T FEe, Acd 3R FR|

ccdl T -TETgfoteh qafiendT |

HIERfAS wh| Givtsl AT H@er|

H-TH faaTel 7 FeAnad & feurd 3w

AT, 3aEEr 3R FIART e Hi q-10ae AT | J-Tarafe qdaror
&1 fcurd|

aifafafesr:

TR, FIMSS-AIEY, deex

18

Keywords/ Tags: Earth’s Heat Budget, Soil profiles, Badlands, Geochemical Cycle




Part C- Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings :

Patwardhan A M. 1999: The Dynamic Earth System. Prentice Hall

Subramanium V. 2001: Textbook in Environmental Science. Narosa international

Sumit K 1992: Environmental Hazards. Routledge

T.E. Graedel & P.J. Crutzen, 1993: Atmospheric Change. W H Freeman and Co

Bell F G. 1999: Geological Hazards. Rout ledge London

Carla W. Montgomery, 2011. Environmental Geology. 9e, McGraw Hill

Hsai-Yang Fang 1997: Introduction to Environmental Geotechnology, CRC Press

Valdiya K S 1987: Environmental Geology- Indian context. Tata-McGraw

Gunter Faure, 1991. Principles and Applications of Inorganic Geochemistry: A Comprehensive Textbook. Macmillan Coll Div
Kula C. Misra. 2012. Introduction to Geochemistry: Principles and Applications. Wiley

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

William M. White. 2015. Isotope Geochemistry. (Wiley Works) Bell F G. 1999: Geological Hazards. Rout ledge London.
Smith K. 1992: Geological Hazards. Rout ledge London

Nipunage, D.S. and Kulkarni, D.K. (2010). Deo-rahati: An Ancient Concept of

Biodiversity Conservation. Asian Agri-History. Volume 14(2), 185-196.

Pandey, Archana (2016). Society and Environment in Ancient India (Study of

Hydrology). International Journal of Humanities and Social Science Invention.

Volume 5(2), 26-31. ISSN (online) 2319-7722. www.ijhssi.org/ 335 Attitudes

towards Environment, Science and Technology

Satpathy, Binod Bihari (not dated). History of Science and Technology in

India. DDCE/History (M.A.)/SLM/Paper.

Tanwar, Renu (2016). Environment Conservation in Ancient India. IOSR

Journal of Humanities and Social Sciences. Volume 21(9), Ver. 11, 01-04.

Narayanan, Vasudha (2001). Water, Wood and Wisdom: Ecological perspectives from the Hindu Traditions. Daedalus.Volume
130 (4), 179-206.

Vahia, Mayank (2015). Evaluating the Claims of Ancient Indian Achievements in Science. Current Science. Volume 108(12),
25th June 2015, 2145-48.

https://egyankosh.ac.in/bitstream/123456789/64796/1/Unit18.pdf
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Practical Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Year:
Program: 2 Year PG Class: M.Sc. IV Semester 2025 Session: 2026-27
fava: sifaerer
1 Course Code PC42
5 Environmental Geology and Geochemistry
Course Title wafaor faAeT vd SRE
Course Type grifee dredshA
Course Level 500
Pre-Requisite (if any) o Trae ITeIshA & 3IWId
Qe AEIacAIIAl 1 gfafafer e /Alsdl/ THEam3 @ @
aRfad aex dewifds a& &I dereen| $aA BTAT HI JATGIOT
5 Course Learning .
Outcome (CLO) s{faeTeT 3R -TETA AT favg T AT FHST I dgck oot H
HAce THerdl|
TATEROT T Greile] AR faRagiee |
6 Credit Value 4
3 Max. Marks: 100
Total Marks (40+60) Minimum Passing Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical ( in hours per week): 2 hrs per credit per week = 8 hrs of Lab per
week
L-T-P:120 Hrs

No. Of
Topics Lectures

1. DRASTIC IR#HIex & H1Y $oTel TGTUT T HHTEAT i fyeiRor|

2. HAE ST IUTaem @l FAUROT 3R STel I[UTadT Feehich HT I

3. UIRA # U AR &6 YauT #T HEATA; AAG! STl iR ITEAG STt T
gIegihiAEe! faReiyor, e, =S 3R e 3edral # 3udhr & fov sere &t
qafTeRtoT; TS TaRANUT S GEII; Ser 3R Calfear; Taioieh gafiehior 3RE;
arg WeNUT 3R ool YGuUT & TRV TeTd T Hedichal; deil i Hels; HETole| 120
4. H-THRITA AT ! GART 3R SATET; <ACerT / adre / 9=t / fAeer &t
fa2eryor|

5. gaifenduT 3R feetar NGl $ GINT, HRSS FHAST Telle HR Sefeh! same|

2. GOl &1 FHY IFGURON H Greed AT FAS W GHg 1|




3. (T) 9y of@el qatarer ¥ gefad dfes fiar
(@) arefee faeTer (sEAred) & ARt & 3uder ¥ Hafid urdie AR [arl.
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Theory Paper: Scheme B-1 for Two Year PG Program

Part A- Introduction

Program: 2 Year PG

Class: M.Sc. IV Semester Year: 2025 Session: 2026-27

fawar: s

VAC (Employability and Entrepreneurship Skill Course)

1 | Course Code diedt (AR 377 va 3eFfAar Fieren)
Employability and Entrepreneurship Skill Course
2 | Course Title VSR W& T 3EITRAT FRIA IISTHA

3 Course Type

VAC
ar T o

4 Pre-Requisite (if any)

TATdS 39 & 3T

Course Learning
Outcome (CLO)

el Io7 gU &l & AR 3R 3cIfATT FRIeT ITedshd & fawy
& faffies Hel 3R ITack gewt iR g3t & idgive wred Y|
o Heuifds dF 3 AT & GrI-T1y Araeiie sivre o fasfad
il |

6 Credit Value

7 Total Marks

Minimum Passing
Max. Marks: 100 (40+60) Marks:40

Part B : Content of the Course

Total No. Of Lectures- Tutorial- Practical ( in hours per week): 2 hrs per weeks

L-T-P: 30 Hrs

Topics

(T)SSTEEr 3 s T ¥ ot N FERT FE A SR F X Fgeaqet A

QAT g1 ST T4eTeT A7 TAEHT 3T & UrE 3TcTst FIAUm3it A1 oF 3R FhrdT gan
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1. d<iTioleh FARTOT 3N ATHATIAOT
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3. G TATeleT & folT WA JSTATT T IRy

4. AT H Hprdl T qHeE & TR Yreilel HRAT hlerel

Keywords/ Tags:
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