As per the NEP 2020

B.A. Geology

(Effective from Academic Year 2024

Faculty of Social Sciences

Pandit Deendaya] Upadhyaya She
Sikar (Rajasthan) 332
hekl

~mail: reg she launi@email

khawatj Uniyv
024

C0m

Website: Www.shekhauni.ac.in

Pagel9 of 84

-2025 onwards)

ersity



PR B o T

I arth System Science ! SC 3) 24]?;(-;&17'61'1‘ 3
SS)

eology Lab Earth SC(1) 24BGL5101P] 2 0 0
stem Science (ESS)

II ineral Science SC@3) 24BGL5201T] 3 0 0 |
I Eeology Lab Mineral SC(1) W 24BGL5201P| 2 0 0 10+2 from
cience y
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re Genesis
v E‘aleontolugy and SC(3) | 24BGL6401T| 3 0 0
o tratigraphy
IV' [Geology Lab Paleontoiogy [nsc (1) | 24BGL6401P| 2 0 0 |
nd Straﬁgraphy

geology
Paper — |
Course Title: + Earth System Science (ESS)
Total Lecture hour 40
Unit I Introduction to Earth as Planet

L UnitIT Interior and Exterior of Earth's Surface
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Formation of core. mantle. cryst. hydrosph_erc, atmosphere, and biosphere
Convection in Earth'  core ang production of jtg magnetic field, The
mechanical layering of the Earth,

Concept of Plate Tectonics, Sea-Floor Spreading, and Continental Orj f;,
Geodynamic elements of Earth. Mid Oceanic Ridges. trenches. transform

nit 111 Fundamentals of Geomorphology

Introduction o Gcomorphology. Endogenic ang Exogenic processes,

and landforms, and Coasta] Processes and landforms.
Unit IV Fundamentals of Hydrogeology

Definition of hydrogcology Hydrological cycle; Hydrological parameters -
Precipitation €vaporation, trainspiration. and infiltration, Origin of
groundwater: Vertical distribution of groundwater, Types of aquifers-

Water bearing properties  of rock. Groundwater provinces of

India,

Types of Bedding. Igneous structures. Metamorphic structures: Foliation,
Cleavages. Definition and Classification of Fold, Fault. Joint. Lineations,
and Unconformity, Description of Stress, Strain. Outliers,

Inliers, Overla and Offla

[ Reference Books:
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Course Title: Geology Lab-

Total Lecture hour 26

I: Earth System Science (ESS)

+ » Geological Time Scale
Earth internal structype !
Draw landforms of rivers, wind, glaciers, and volcanoes,

Study of physical models showi

Interpretation of various geomorphic landforms and drainage patterns on toposheet,
ted to the plotting of major mountajn ranges. lakes. and rivers of India
India.

.‘O?’.“-’?‘F":“S"!‘-’:—

10. Measurement of strike and dip

11, Identification of structural features in hand specimens

1.  Holmes, Arthur,, 1992, Principles of Physical Geology. Chapman.and Hall, London,
2. Miller.. 1949, Ap Introduction to Physical Geology, East West Press Ltd.
Spencer. E.V,, 1962, Basic concepts of Physical Geology. Oxford & IBH.
Mahapatra, G.B., | 994, A textbook of Physical Geology.CBS Publishers.

Page22 of 84 l |

y 7 |
9 gegiﬂt“iﬁ' 2y

up 3

ot sendaye pwverstty

pav it W 'ig;‘ ag,u-\-a'.'\\i |
5 AL 35\ 3 |




Learning Objectives:
Students will get the idea ofa broad overview of both minerals and ore-forming minerals and their application

to differentiate between minerals and to imagine the crystals in three dimensions.
- Students wil] be understanding the ore deposits

. Paper — 111
; Course : ; Course Code:
__ Title: l MineralScience 24BGLS5201T
: otal Lecture hour 40 | Hours |
g Unit I Crystal-Concept of Crystalline and non-crystalline substances:

Interfacial angle and external morphology in relation to internal
structures; Crystal parameters and indices; form and zone.
Crystal symmetry, classification of crystals into systems,
Hermann«Mauguin symbol, Holohedrisn1, hemihedrism
hemimorphism, and enantiomorphism, Study of axijal 10
relationship, Symmetry elements, and forms present in the
different normal classes,
Fundamentals of stereographic projection of crystals and their
uses. Twinning and Twin Laws: common types of twins and thejr
examples in minerals,

Unit IT Fundamentals of Mineralogy- Scope of mineralogy. chemical
bonding and compound formation, Definition and classification of
minerals, Physical properties of minerals; isomorphism and
polymorphism. Silicate structure and its classification. Nature of
light - wave theory of light reflection, refraction. polarisation,
double refraction, Introduction to the petrological microscope,
Optical properties of minerals - isotropic and anisotropic minerals.
refractive index and optical indicatrix pleochroism, and pleochroic
scheme; extinction and interference figures.

Unit TIT Properties of Silicate Minerals- Study of atomic structure,
chemistry, physical, optical Properties. and uses of minerals of
Olivine, Feldspar, Pyroxene, Amphibole, Garnet, and Mica groups

Unit IV Properties of Metallic Minerals- Physical and chemical
characteristics. optical properties, and uses of metallic

minerals of Lead, Zinc, Copper, and Iron,

Ore Minerals and Genesis- Importance of Crustal evolution in

the metallogenesis Metallogenic epochs and provinces. An
overview of various Indian Mineral deposits in cratons and 10
mobile belts, Mineralogy, and genesis or major bauxite, iron ore.

and manganese deposits of Indja. l\!lin_cralogy and mode of
occurrence of major copper, lead-zinc, and clu-omite deposits of

L J India.
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Reference Books:

1. Klein.C.. Dutrow, B.. Dwi
rvtineral

ght. .I. and Klein,C.,EOO?. The 23rd Edition of the Manual of

. Wiley, J. and Sons, Science (after James D, Dana),
. Kerr. P F Hill, Graw. M.C., 1959, Optical Minem}ogy.

2

3

4. Verma,P.K., 20] 0, Optical
5. Deer, W. A Howie. R.

Mineralogy (Four Colour} Ane Books Pvt Ltd.
A.. and Zussman, J., 1992, An introduction to the rock-
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Paper - IV

Course Geology Lab-11: Mineral Science ; Course Code:
: Title: 24BGL5201P
| Total Lecture hour 26 | Hours

1
- 58

Representation of crystal models with respect to axis. symmetry. and forms.

Tremolite, Tourmaline, Beryl, Nepheline, Fluorite and Corundum.

[dentification and description of rock-forming minerals in hand specimens: Quartz,
Feldspar. Muscovite. Biotite. Hornblende. Augite. Olivine, Garnet. Kyanite.

Microscopic identification of minerals Olivine, Pyroxene. Garnet, Feldspar, Biotite,
rviuscovite. Scheme of pleochroism and absorption of a given mineral in thin section.
Identification and description of important ore minerals and rocks in hand specimens,
Plotting of important economic mineral deposits in the outline map of India.

-4, Gribble. C.D.. 2005, Rutley's Elements of Mineralogy, Springer.

References

N ST,

1. Berry. L.G., Mason, B. and Dietrich, R.V., 1985, Mineralogy: Concepts,
Descriptions and determinations, CBS.

. Dana. E.S.and Ford, W.E.. 2002, A textbook of Mineralogy (Reprint).

. Deer. W.A ., Howie. R.A. and Zussman. J.. 2013, An Introduction to the rock-
forming minerals, ELBS.

L N

. Kerr, P.F. and Hill, Grew. M.C.. 1977, Optical Mineralogy.

. Nesse. D.W. and Hill. Grew. M.C.. 1986. Optical Mineralogy.

. Perkins. D.. 2013, Minerélogy. Prentice Hall.

Phillips. F.C.. 1971. Introduction to Crystallography. Longman Group

Learning Objectives

Understand the fundamentals of sedimentary processes and stratigraphic correlation.
Understand magma generation and evolution, and classification of igneous rocks.

Understand factors of metamorphism, and classify metamorphic rocks.

Understand the basic concept of petrology and understand the forn 1 ation and types of mineral deposils

associated with rocks,
(]
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Paper - v

:'5-_  Course Title: Petrology and Ore Genesis

Course Code:
24BGL6301T

Sediments: \ l ;‘

- | Total Cecture hour 49
Unit T i

transportation depos
sedimentary rocks,
significance, Major s

ic and texture of
and their geological
primary. secondary, and

Roundness of particles
edimentary structures -

biogenetic and their significance, Classification of sedimentary rocks.
: Type of arenites, carbonate rocks, and argj llites.
Unit 1T Igneous Petrology:
Magma: Definition, origin, chemical composition, and constituents.
t
Crystallization of Mmagma: Bowens reaction series, magmatic _
diﬂ“erentiation, and assimilation, Form sand structures of extrusive and
intrusive igneous rocks,
Igneous textures crystallinity. grain shape. size. and Mutual relationship of }i
grains. Classification and types of igneous rocks Petrogenesis of
Important rock types: granite, diorite, syenite, gabbro, rhyol]te, basalt, !
trachyte and Pegmatite,
Unit ITI Metamorphic petrology : ;
Introduction to Metamorphic  rock and s significance. Factors of i‘
Mmetamorphism. Classification of Metamorphic rocks. Basic concepts of types of |
metamorphism, Concepts of isograd sand zone of metamorphism, Relationship '
between metamorphism and deformation. The texture of Metamorphic rocks.
Petrogenesis of important metamorphic rocks Quartzite !
Marble Slate Phyllite, Schist Gneiss, and Granulite ‘
Unit IV Primary Ore Genesis Processes:
Magma and its relation with mineral deposits. Elementary ideas of magmatic

concentration and hydrothermal process.

Secondary Ore Genesis Processes

Elementary ideas of processes of  gre formation by
Sedimentation, Voleanogenic, Evaporation, Oxidation and Supergene

centration.

| Enrichment, Metamorphism, Mechanical, and Residual Con
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Paper - VI

Course Geology Lab-II1: Petrology and Ore Genesis Course Code;
Title: 24BGL6301P
Total Lecture hour 35 [

L. Handling of petrological & ore microscope
2. Undera microscope identification of important rocks and ores
3. Identification of Some common igneous rocks (Granite. granodiorite, syenite,

diorite, norite. gabbro. pyroxenite. peridotite, nepheline syenite, pegmatite, dolerite.

basalt, and rhyolite) in hand specimen with particular emphasis on texture and
structures.

conglomerate, arkose, grit. greywacke, and breccia.) Il hand specimens with
particular emphasis on texture and structures,

5. Identification of some common metamorphic rocks(Quartzite, marble, granite
gneiss, mica schist. phyllite, slate. amphibolite, charnockite. mylonite. and
migmatitic gneiss) in hand specimens with particular emphasis on texture and

structures.
6. Identification of some important ore minerals Hematite, Chalcopyrite, Pyrite,
Cuprite, Magnetite, Chromite, Arsenopyrite, Galena, Sphalerite. Pyrrhotite,

Bauxite, Magnesite. and other important ore minerals (metallic and non-

* Reference Books:

1. John. 0 .. Winter, Principles of Igneous and Metamorphic petrology, Pearson.

“2. John. Petti., Sedimentary Rocks,

3. Paul F. Kerr., Optical Mineralogy

4. Tyrell, G.W., The Principle of Petrology.

5. Shrivastava, J.p, Introduction to Ore microscope,

6. Bernhard, Precejus., The Minerals under the Microscope, An optical guide (ISSN
Book 3) 1st Edition,
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Paper - v

‘Learning Objectives

Understand the basic concept of petrology and understand the formation and types of mineral dq

pandit DS niversity:

LhaW
Shegltaatlﬂaia5mam

:POsits
associated with rocks.
1
(7},(:.325:8 Palaeontology and Stratigraphy g;ggf&%‘;% l
Total Lecture hour 40 :
Unit T Fundamentals of Palacontology and Stratigraphy : Definition of
Palaeontology and its relationship with allied subjects. Fossils:
Modes of preservation and Uses, Principles of stratigraphy.
Stratigraphic classification and correlation. Geomorphologic
divisions of India and their Stratigraphic features,
Unit IT Important Fossils I Morphology and geological distribution of
Foraminifera, Graptoloidea Echinoidea, and Trilobita .
Unit IIT Important Fossils . Morphology and geological distribution of f
Gastropoda, Pelecypoda, Cephalopoda, Brachiopoda. Evolutionary
history of Man,
Unit IV Precambrian Stratigraphy: Geological Time Scale ang its ,
equivalent fonnations of India. Stratigraphy  of Major
Precambrian Protocontinents of India: Dharwad (including
Cuddapah and Kurnool) Singhbhum, Bundelkhand (including
Vindhyan), Aravall;. :
Phanerozoic Stratigraphy; Stratigraphy of Phanerozoic  of l
India: Palacozoics of Himalayan Terrane, Gondwana (including i
plant fossils), Siwaliks (including vertebrate fossils). Mesozoic and
: Cenozoic of JSutch, Spiti, Rajasthan, Trichinopoly and Assam.
Reference Books:
I. Ravindra Kumar Fundamentals of Historical Geology and Stratigraphy of India Willey l
Eastern New Delhi.
2. Ramakrishnan M & Vaidyanadhan R. 2010 Geology of India Vol-I and Vol-II. Geol
Soc. India, Bangalore.
3. Bharatvarsh Ka Bhy Vigyan: Madhya Pradesh Hindi Granty Academy, Bhopal.
4. Krishnan M §: Geology of India and Burma, C. 8. s, Publication, New Delhi. 1
5. Mishra RP *JeevashmVigyan'. Madhya Pradesh Hind; Granth Academ Y., Bhopal. |
6. P. C. Jain and M.S. Anantharaman: Palaeontology Evolution and Animal Distribution,
Vishal Publications, -
: L 7. Shrock R. P, and Twenhofel V. H, Principles of Invertebrate Pafacontofogy. CBS.
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10. Trilobita: Calymene, Phacops. Agnostus, Trinucleus. Paradoxides.
11. Graptoloidea: Monograptus, Diplograptus.

12. Plant fossils: Glosso teris, Ganteris, Vertibraria, Ptilop hyllum,
- | Stratigraphy

2

. Preparation of palacogeographic maps of Permocarboniferoys and Cretaceous

Paper - vIj1

Course Code:

Geology Lab-1v: Palacontology angd Stratigraphy 24BGL6401p

Forarninifera: Nunlnl ulites, Assi lina, Alveol;
Echinoidea: Cidaris, Hemiaster, Micraster.
Brachiopoda: Rhynchonella. Terebratula, Productus, Spirifer.
Pelecypoda : Pecte®strea. Trigonia, Lima, Exogyra,
Gastropoda: Trochus, Murex. Voluta, Physa, Turritella. Conus,

Ammonoidea: Phylloceras, Ceratites, Perisphinectes.
Coleoidea: Belemnites, :

Nautiloidea: Nautilus, Orthoceras,

Traps and Siwalik Group.

periods_,

Reference Books:

Bharatvarsh Ka Bhy Vigyan : Madhya Pradesh Hindj Granth Academy. Bhopal.
Krishnan M §: Geology of India and Burma, C. B, §, Publication, New Delh;.

to Recent. Scientific Publishers (India), Jodhpur.

Amal Dasgupta, 2010. Phanerozoic Stratigraphy of India, The World Press Pvt. [td.
Kolkata, '
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: 8. RoyA. B, &Jakhar S.R. 2002: Geology of Rajasthan (Northwest India) Precambrian to
Recent. Scientific Publishers (India), Jodhpur.

9. Amal Dasgupta, 20 | o, Phanerozoic Stratigraphy of India. The World Press Pvt. Ltd.
Kolkata,

10. Roy A.B. & Ritesh Purohit R., 2018, Indian Shield,
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