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Semester III Total 6 Credit; 150 marks

Paper Code Paper Name | Code | L T P Total Max. Marks Total Min.
Credits Internal | Externa Marks PaSSing
! Marks
(%)
GEOLA4.5 Igneous & DCC | 3 1 0 4 20 80 100 36
DCCT32 Metamorphic
Petrology
GEOLA4.5 LabIl-Ig& | DCC| 0 0 2 2 10 40 50 36
DCCP32 MP

The marks of Internal Examination should be given on the basis of two term tests (should be

conducted within a minimum gap of 40 days), regular class tests, seminar, quizzes, chart-work, model

preparations, student fest, Geology Alumni Society/ Geo-club activities etc.)

Code of the course

GEOL4.5 DCCT32

Type of the course

Discipline specific Core Course (DCC)

Title of the course

Igneous and Metamorphic Petrology (1&MP)

Level of the

course NHEQF4.5

Credit of the 4

course

glehvery type of Theory 3 lecture and 1 tutorial per week
€ course

Objectives of the
Course

This course aims to develop a holistic understanding about

rocks, their genesis, occurrences etc.
It will also help the student in understanding the processes
responsible for the formation of various types of rocks.

The course will impart the fundamental understanding about

petrology.

Course learning
outcomes:

Students are expected to learn about the different rock types and

the processes of their genesis.

Students will understand the forms, texture, structures and

classification of rocks.




Note: Each Theory paper is divided into 5 units. The question paper shall contain three sections.
Section A (10 marks) shall contain 10 questions two from each Unit. Each question shall be of 1 mark.
All the questions are compulsory. Section A will be prepared such that questions i through v are
multiple-choice questions, while questions vi through x will be fill-in-the-blank questions. Section B
(25 marks) shall contain 5 questions (two from each unit with internal choice). Each question shall be
of 5 marks. The candidate is required to answer all 5 questions. The answers should not exceed 150
words. Section C (45 marks) shall contain 5 questions, one from each Unit. Each question shall be of
15 marks. The candidate is required to answer any three questions by selecting these three questions

from different units. The answers should not exceed 400 words.

GEOLA4.5 DCCT32: Igneous and Metamorphic Petrology (I &MP)

UNIT-I
Composition, physicochemical constitution of magma, differentiation and assimilation of magma.
Types of magma and crystallization of unicomponent and bicomponent magma- solid solution,

mixed crystal, Bowen’s Reaction Series.

UNIT-1I
Igneous rock- plutonic, hypabyssal and volcanic rocks. Forms, Texture and structures of igneous
rocks.

UNIT-III
Classification of igneous rocks. Petrography and petrogenesis of common igneous rocks- Granite,

granodiorite, diorite, basalt, gabbro, syenite, ultrabasic and ultramafic rocks and their volcanic

equivalents.

UNIT-IV
Metamorphism, agents of metamorphism and types of metamorphism. Concepts of metamorphic
grades and facies. Phase rule. Regional (dynamothermal) metamorphism, Thermal (contact)
metamorphism, Plutonic metamorphism and cataclastic metamorphism.

UNIT-V
Texture and structure of metamorphic rocks. Stress and anti-stress minerals. Metasomatism,
Pneumatolytic injections. Metamorphism and auto metamorphism. Palingenesis and anataxis.
Retrograde metamorphism. Description of common metamorphic rocks- slate, phyllite, schist,

gneiss, quartzite, marble, granulite, eclogite, migmatite, charnockite etc



Course Code GEOL4.5DCCP32

Type of the course Core course (DCC) (Practical)

Title of the Course Geology Lab-III Petrology: I &M P

Level of the Course | NHEQF4.5

Credit of the Course | 2

Delivery sub-type of | Practical 4h Laboratory per week

the course

Course Objectives » To develop a basic understanding about the laboratory

techniques

» To develop safety sense and behavior in the laboratory work
among students.

» The practical exercise aims to develop an understanding of
rocks, their genesis, textures and occurrences

Course Outcome » Students shall be able to identify different types of rocks, their

genesis, occurrences and distribution.

GEOL4.5SDCCP32: Lab III- I &MP Geology

Igneous and Metamorphic Petrology

Study of rocks in hand specimens and Petrographic studies under microscope.

Igneous rocks: Granite, Granodiotrite, syenite, diorite, anorthosite, norite, gabbro,
pyroxenite, peridotite, pegmatite, dolerite, rhyolite and basalt.

Metamorphic rocks: Quartzite, marble, gneiss, mica schist, phyllite, slate, amphibolite,

charnockite, mylonite, migmatite.

Books Suggested

Mukherjee P.K. — A text book of geology, (The World Press, Calcutta).
Subramania S. — Petrology I, (COSIP-ULP,Mysore, Uni. Maysore).

Hatch F.H. , Wells, A.K. & Wells M.K. — Petrology of the Igneous rocks, (CBS
Publication, Delhi).

Mason, Roger — Petrology of the Metamorphic Rocks, (CBS Publication, Delhi).
Ehlers, E.G., Blatt, H. — Petrology Igneous, Sedimentary and Metamorphic, (CBS
Publication, Delhi).

Tyrrel, G.W. — Principle of Petrology.



Semester IV Total 6 Credit; 150 marks

Paper Code Paper Name Code |L | T P Total Max. Marks Total Min.
Credits Internal | Externa Marks Passing
! Marks
(%)
GEOLA4.5 Sedimentology | DCC | 3 | 1 0 4 20 80 100 36
DCCT42 & Geology of
Rajasthan
GEOL4.S5 |LabIV-S& GR |DCC | 0 | 0 2 2 10 40 50 36
DCCP42

Code of the course

GEOL4.5 DCCT42

Type of the course

Discipline specific Core Course (DCC)

Title of the course

Sedimentology & Geology of Rajasthan (S &GR)

Level of the course

NHEQF4.5

Credit of the course

4

Delivery type of the course

Theory 3 lecture and 1 tutorial per week

Objectives of the Course

e This course aims to develop a holistic

understanding about sedimentary rocks, their

genesis, occurrences etc.

e This course aims to develop a holistic understanding

about Geology of Rajasthan.

Course learning outcomes:

e Students are expected to learn about the different
sedimentary rock types and the processes of their origin.
e Students will understand the forms, texture, structures

and classification of sedimentary rocks.

GEOLA4.5 DCCT42: Sedimentology & Geology of Rajasthan (S &GR)

UNIT I

Sediment; origin, transportation and deposition; Depositional Environment. Post depositional

changes, lithification and diagenesis. Sedimentary Rocks: Fundamentals of Sedimentary processes

and their products; Formation, Classification of sedimentary rocks. Texture of sedimentary rocks:

Grain size — distribution, graphical representation and their geological significance. Grain shape,

sphericity and roundness, Packing, orientation and internal fabric of sedimentary rocks.

UNIT 11



Sedimentary structures: Surface structures viz. - Ripple marks, Sole marks- flute, groove, Rill marks,
Rain drops imprints etc. Internal structures: Bedding, graded bedding, current bedding,Cross
bedding and contemporaneous deformation structures. Chemical structures: geodes, septaria,
styolites etc. Biogenic structures: stromatolites and echnofossils. Dynamics of eolian, fluvial, near

shore and deep sea environments.

UNIT III

Concepts of sedimentary facies. Mineral composition of sedimentary rocks. Heavy minerals: their
separation, classification and significance. Petrographic details of Sedimentary Rocks:
Conglomerate, Breccia, Sandstone, Greywacke, Shale,Limestone and Dolomite. Carbonate rocks,

their minerals, composition, classification and origin.

UNIT IV
Regional Geology and Tectonics of Rajasthan. Basement: Banded Gneissic Complex, Mangalwar
Complex, Sandmata Complex, Hindoli Group, Untala, Gingla and Berach Granites. Bhilwara
supergroup. Form, distribution, stratigraphy, metamorphism structure and tectonics of Proterozoic:

Aravalli Supergroup; Delhi Supergroup, Vindhyan Supergroup and Marwar Supergroup.

UNIT V
Late Proterozoic Magmatism-Erinpura granites and its equivalents; Malani Igneous Suite —
distribution, classification, age and evolution.Palaeozoics of Rajasthan — Bap Boulder Bed, Badhura
Formation. Mesozoic sequence of Jaisalmer Basin. Deccan Traps in Rajasthan — form and
distribution. Alkaline Rocks- Mundwara, Sarnu-Dandali and Sankra-Sanawara. Tertiaries of Barmer,
Jaisalmer and Bikaner basins. Quaternary Geology of Western Rajasthan — stratigraphy, landforms,

palaeoclimate and neotectoni



Course Code GEOL4.5DCCP42

Type of the course Core course (DCC) (Practical)
Title of the Course LabIV-S& GR

Level of the Course NHEQF4.5

Credit of the Course 2

Delivery sub-type of the course | Practical 4h Laboratory per week

Course Objectives » To develop a basic understanding about the
laboratory techniques

» This course aims to develop a holistic understanding
about Geology of Rajasthan.

» The practical exercise aims to develop an
understanding of sedimentary rocks, their genesis,
textures and occurrences

Course Outcome » Students shall be able to identify different types of
sedimentary rocks, their genesis, occurrences and
distribution.

» Students shall be able to learn about Geology and
stratigraphy of Rajasthan.

GEOL4.5DCCP42: LabIV-S& GR
Sedimentology

+¢ Study of rocks in hand specimens and Petrographic studies under microscope
¢ Sedimentary rocks: Sandstone, limestone, shale, conglomerate, arkose, greywack.
¢ Sedimentary textures and structures.
Geology of Rajasthan
¢ Geological map of Rajasthan
¢ Distribution Bihiwara, Aravalli, Delhi, Vindhyan and Marwar supergroup in boundary

map of Rajasthan.
+¢ Distribution of Barmer, Jaisalmer and Bikaner basin in boundary map of Rajasthan.
¢ Jurassics of Jaisalmer in Rajasthan map.
% Stratigraphy of Rajasthan.

Books Suggested for readings:
1. Roy A. B. & Jakhar S.R. 2002: Geology of Rajasthan(Northwest India) Precambrian to
Recent. Scientific Publishers (India), Jodhpur.
2. Roy A.B. & Ritesh Purohit R., 2018. Indian Shield, Precambrian Evolution and Phanerozoic

Reconstitution, Elsevier.




3. Sen Gupta, S.M. — Introduction to Sedimentology. (Oxford & IBH, Delhi).
4. Verma, V. K. & Prasad, C. — Text Book of Sedimentary Petrology, (Int. Book

Distributers,Dehradun)

5. Greensmith, J.T. — Petrology of the Sedimentary Rocks, (CBS Publication, Delhi).

6. Ehlers, E.G., Blatt, H. — Petrology Igneous, Sedimentary and Metamorphic, (CBS

Publication, Delhi).

Semester V Total 6 Credit; 150 marks

Paper Paper Name Code L T P Total Max. Marks Total Min.
Code Credits Internal | External Marks | Passing
Marks
(%)
GEOLA4.5 Structural DCC 3 1 0 4 20 80 100 36
DCCT52 Geology and
Mineral
Exploration
GEOL4.5 | Lab V-SG &ME | DCC 0 0 2 2 10 40 50 36
DCCP52
Code of the course GEOL4.5 DCCT52

Type of the course

Discipline specific Core Course (DCC)

Title of the course

Structural Geology and Mineral Exploration

Level of the course

NHEQF4.5

Credit of the course

4

Delivery type of the course

Theory 3 lecture and 1 tutorial per week

Objectives of the Course

This course aims to develop a holistic
understanding about the structural features of the
rocks.

This course aims to develop a holistic
understanding about exploration Geology.

Course learning outcomes:

Students are expected to learn about the different
structural features of the rocks.

Students will understand the exploration methods of
Geology.




UNIT-I

Concept of stress and strain, Stress ellipsoid and strain ellipsoid. Response of rocks to stress
change. Linear and planer features and their attitude. Bed and lamellae. Description and
application of Clinometer-compass and Brunton compass. Effects of landforms on outcrop.
UNIT- 11

Fold- Fold morphology, types of folds, recognition of fold, Mechanism of Folding.
Significance of folds. Boudin structures. Stereographic projections. Representation of linear
and planar feautureson stereonet. Pitch and Plunge. Fault- Terminology, classification,
recognition in field and Significance. Effects of faults on outcrop, Evidences of Faulting,
Mechanism of faulting, Thrust and overthrust. Inlier and outlier. Unconformity - Types,

significance, recognition, and their distinction form faults. Overlap, offlap

UNIT-III
Joints: Definitions, genesis, classification and significance. Lineation- Types, origin,
recognition and relation with mega structures in the field. Basic concept of schistosity and
cleavages. Overlap, offlap. Principals of geological mapping- Location, contact mapping,
collection of structural data. Stereographic projection in analysis of structural data. Stereo-
net and Equal- area net. Preparationof Pi diagrams and Beta diagrams. Contouring of Pi and

Beta diagram. Representation of linear and planar features on stereo-net.

UNIT-1V

Exploration and its types. Surface and sub-surface exploration. Geologic mapping-
reconnaissance and detailed surface mapping- Base map and topo sheet, mapping techniques
for lithologies, field data collection. Subsurface mapping Guides to ores: Targets, loci,
regional guides. Classification of guides; geochemical guides; physiographic guides;
mineralogical guides; stratigraphic and lithologic guides; structural guides- fractures, folds,
faults.

UNIT-V

Sampling and tonnage: Sampling and types; average assays. Geochemical prospecting:
geochemical processes, geochemical field techniques and analysis; Geobotanical surveys;

Geophysical prospecting- electrical, gravity, magnetic, seismic, radioactive method and well

logging.



Course Code GEOL4.5DCCP52

Type of the course Core course (DCC) (Practical)
Title of the Course Lab V-S G & ME

Level of the Course NHEQF4.5

Credit of the Course 2

Delivery sub-type of the course | Practical 4h Laboratory per week

Course Objectives » To develop a basic understanding about the

laboratory techniques

» This course aims to develop a holistic
understanding about the structural features
of the rocks.

» This course aims to develop a holistic understanding
about Mineral explorations.

Course Outcome » Students are expected to learn about the

different structural features of the rocks.
> Students will understand the mineral

exploration methods.

GEOL4.5SDCCPS2: Lab V-S G & ME

Structural Geology

R/
0.0

O
0‘0

Apparent and true thickness of beds; width of outcrops by calculation and

geometrical methods.

Study of Geological Maps. Completion of Outcrops & determination of thickness of beds.
Drawing profile and section showing the following features, simple beds, unconformities,
folds, faults, overlap, offlap and Intrusion etc.

Identification and description of structural elements in hand specimens.

Measurement of apparent and true dip of a bed.

Diagrammatic representation of various structural features.

Mineral Exploration

R/
0.0
R/
0.0

.
0‘0

Exercises related to ore reserve estimation, tonnage, assay and grades of ore.
Methods of sampling.
Geophysical prospecting methods.

Books Suggested for readings:

1.
2.

Billings, M.P. : Structural Geology (Prentice Hall, India).
Hobbs, Means & Williams : An outline of Structural Geology (John Wiley)



3. R.G. Park: Fundamentals of structural geology.
4. Compton, R.R. : Manual of Field Geology.
5. Chiplonkar, G.W. & Power, K.B. : Geological Map
6. Singh & Sahni: Advanced Surveying (IBH)
7. Sinha and Sharma: Mineral economics.
Semester VI Total 6 Credit; 150 marks
Paper Paper Name Code L T P Total Max. Marks Total Min.
Code Credits Internal | External Marks PaSSing
Marks
(%)
GEOLA4.5 Economic DCC 3 1 0 4 20 80 100 36
pCCT62 | Geology and
Applied
Geology
GEOL4.5 | LabVI-EG & DCC 0 0 2 2 10 40 50 36
DCCP62 AG

Code of the course

GEOLA4.5 DCCT62

Type of the course

Discipline specific Core Course (DCC)

Title of the course

Economic Geology and Applied Geology

Level of the course

NHEQF4.5

Credit of the course

4

Delivery type of the course

Theory 3 lecture and 1 tutorial per week

Objectives of the Course

e This course aims to develop a holistic
understanding about the economic minerals

e This course aims to develop a holistic understanding
about economic geology.

Course learning outcomes:

e Students are expected to learn about the different
economic minerals.
e Students will understand the economic geology.




GEOLA4.5DCCT62- Economic Geology and Applied Geology
UNIT- 1
Magma and its relation with mineral deposits. Factors controlling mineral availability. Processes

of ore genesis:- magmatic concentration, contact metasomatism, metamorphism, Hydrothermal
and skarns.Processes of ore genesis- Sedimentation, Evaporation, Volcanogenic, oxidation and
supergene Enrichment. Residual and Mechanical concentration.

UNIT-1I
Mode of occurence, distribution, uses and origin of following metallic mineral deposits of India:-

Lead, Zinc, Copper, Iron, Mangnese, Gold, Aluminium, Chromium and Tungsten. Classification
of non-metallic minerals. Mode of occurence, distribution, uses and origin of following non-
metallic minerals deposits of India:- Rock phosphate, Gypsum, Talc, Barytes, Fluorite, Mica,
Garnet, Magnesite, Sillimanite and clay minerals, Mode of occurence, distribution and origin of
Coal and Petroleum. Types of coal.

UNIT-III
Hydrologic cycle. Genetic classification of water. Vertical distribution of sub-surface water,
Ground water occurence and distribution. Hydrological properties of rocks. Darcy law. Springs,
Permafrost regions. Ground water recharge and Rain water harvesting.
Role of geology in civil engineering projects. Engineering properties of rocks. Dams &

Tunnels: Terminology, types, Geological consideration.

UNIT-1V
Description and use of Surveying instruments- Chain, Plane Table, Prismatic compass.
Uses of Topographic maps in Geology. Introduction to mineral exploration. Elements of
mining- Introduction to open cast, underground and alluvial mining. Termsrelated to open
cast and underground mining. Introduction to Drilling, Bore hole Deviation. Subsurface
exploration: drilling and types, borehole problems, borehole samplings.

UNIT-V
Elements of minerals Dressing: Basic Principles of ore beneficiation, sizing, Grinding,
Communition, Floatation. Ore beneficiation methods for Lead, Zinc and Copperores. Aerial
photographs and Satellite Imageries. Application of Remote Sensing in geology. Concepts
of Environmental Geology, Types of Environment- Atmosphere, Hydrosphere, Lithosphere

and Biosphere. Introductory knowledge of Hazardous Earth Processes.



Code of the course GEOL4.5 DCCP62

Type of the course Discipline specific Core Course (DCC)
Title of the course Lab VI- EG and AG

Level of the course NHEQF4.5

Credit of the course 4

Delivery type of the course | Practical’s 4 hrs per week

e This course aims to develop a holistic
understanding about the economic minerals

e This course aims to develop a holistic
understanding about economic geology.

e Students are expected to learn about the

Course learning outcomes: different economic minerals.

e Students will understand the economic geology.

Objectives of the Course

GEOLA4.5DCCP62: Economic geology and Applied Geology (Lab-VI EG and AG)

% Identification of following ore minerals, their genesis, uses and distribution in
India: Chalcopyrite, Bornite, Galena, Sphalerite, Arsenopyrite, Pyrolusite,
Psilomelane Limeonite, Haematite, Magnetite, Bauxite, Chromite, Wolframite,
Pyrite.

% Identification of following non-metallic minerals, their genesis uses and
distribution in India: Kyanite, Sillimanite, Asbestos, Wollastonite, Calcite,
Quartz, Garnet, corundum, Beryl, Baryte, Flourite, Gypsum, Rock Phosphate,
Talc, Orpiment, Realgar, Sulphur, Muscovite, Biotite, Feldspar.

« Distribution of important economic mineral and ore deposits in the boundary
map of India and Rajasthan

% Preparation of Ground water Maps.

% Survey with Chain, Plane table and Prismatic compass.

% Diagrammatic representation of vertical distribution of Ground water, Dams and
tunnels.

% Satellite imageries and photo-interpretations

% Mineral Dressing, flow sheets etc.
Books suggested
¢  Gokhale and Rao: Ore Deposits of India (East-West Press Delhi).

e Umeshwar Prasad: Economic mineral deposits, CBS Publication.



e Arogyaswamy, R.N.P.: Courses in Mining Geology (Oxford IBH, New Delhi).
e Todd, D.K. : Ground Water Hydrology (J. Wiley)

e  Prabeen Singh: Introduction to Engineering Geology.
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