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MINUTES OF MEETING OF THE BOARD OF STUDIES IN GEOLOGY
HELD ON 20.02.2025

Vide Chowgule College notice F.133C/1158 an online meeting of the Board of Studies in Geology
was convened on Thursday, 20.02.2025 at 10:30am. Since the number of members present
represented the quorum, the Board of Studies began its proceedings.

.

Members present in online mode:
I. Dr. Meghana S Devli, Chairperson
Mrs. Swati S Ghadi, Member Secretary
Dr. Nicole Sequeira, Vice Chancellor's Nominee
Dr. Anthony Viegas, Academic Council Nominee
Dr. Prakash Narasimha, Academic Council Nominee
Mr. Sachit B Kuttikar, Member
Miss. Diksha D. Karapurkar, Member
Miss. Siddhi S Shirodkar, Member
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Members attended via virtual mode:

Google Meet joining info

Video call link: https://meet.google.com/dhz-xzbg-abw
Or dial: (US) +1 605-854-1174 PIN: 569 423 302#

Member Absent with Intimation
I.- Mr. Malcolm Afonso, Industry Expert

Member Absent without Intimation
. Mr. Akash Mokal, Alumnus

Proceedings:

The Chairperson welcomed the members of the Board of Studies in Geology. The Chairperson
introduced and explained the agenda for the meeting. The minutes of the last Board of Studies in
Geology held on 24.09.2024 were read by the Member Secretary and were approved. The meeting
proceeded with the following agendas.

Agenda

I.- Mapping of Course Learning Outcomes (CLOs) to Programme Specific Outcomes
(PSOs) and Programme Outcomes (POs)
2. AOB
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Agendz: 1: Mapping of Course Learning Outcomes (CLOs) to Programme Specific Outcomes
(PSOs) and Programme Outcomes (POs). Mapping of Course Learning Outcomes (CLOs)
to Programme Specific Outcomes (PSOs) and Programme Outcomes for all courses of
Semester | — Semester 1V were deliberated upon (Annexure A).

Agenda 2: AOB:

Minor changes (less than 20%) in the syllabus and CLOs were suggested and deliberated
apon (Annexure B).
PART A: The Board of Studies passed the resolutions as follows:

I. The Board approved the Mapping of Course Learning Outcomes (CLOs) to Programme
Specific Outcomes (PSOs) and Programme Outcomes for all courses of Semester | —
Semester IV and passed a resolution to incorporate it for the batch of students enrolled
under NEP 2020 w.e.f academic year 2025-26 (Annexure B).

2. The Board approved minor changes in the syllabus and CLOs (Annexure B) and passed a
resolution to incorporate it for the batch of students enrolled under NEP 2020 w.e.f
academic year 2025-26 (Annexure B).

PART 3: Important Points/ recommendations of BOS that require consideration / approval
of Academic Council:

Nil

The following members of the Board of Studies in Geology were present for the meeting.
Members present in online mode:

Dr. Meghana S Devli, Chairperson

* Mrs. Swati S Ghadi, Member Secretary

Dr. Nicole Sequeira, Vice Chancellor's Nominee

Dr. Anthony Viegas, Academic Council Nominee

Dr. Prakash Narasimha, Academic Council Nominee

Mr. Sachit B Kuttikar, Member

Miss. Diksha D. Karapurkar, Member

Miss. Siddhi S Shirodkar, Member
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Member Absent with Intimation
1. Mr. Mclcolm Afonso, Industry Expert

Member Absent without Intimation
. sr. Akash Mokal, Alumnus

sl D

Member Secretary Ch‘airpersor}
Board of Studies in Geology Board of Studies in Geology

Date: 2&.02.2025
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PART C:The remarks of the Dean of the Faculty:-
a. The minutes are in order.

b. The minutes may be placed before the Academic Council with
¢. Important points of the minutes which nee
Council to be recorded.

Date: © ?;\o 31&05\5'

Signature of the Dean, Faculty of Science: $ s o

Dr. Same¥na Falerio

remarks, if any,
d clear policy decision of the Academic

PART D: The remarks of the Members Secretary of the Academic Council:-

a. The minutes are in order.
b. The minutes may be placed before the Academic Council with remarks, if any.
& Important points of the minutes which need clear policy decision of the Academic

Council to be recorded.

Date: 0}/3) '2~-'3/

Signature of the Member Secretary W
Academic Council

Mr. V.C. Kumaresh
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Annexure A

COURSE STRUCTURE
SEMESTER MAJOR MINOR/VOC MDC SEC VAC (2
(4 ATIONAL (3 credits/course) (3 credits/ credits/
credits/course) | (4 course) course)
credits/course)
| UG-GEL-101: UG-GEL-101: UG-GEL- UG-GEL- UG-GEL-
Fundamentals of | Fundamentals MDC1: SEC1: VACI:
Geology of Geology Natural Hazard Exploratory Mineral and
Management Drilling and Water
Drillhole Data Resource
Management Management
UG-GEL- and
MDC2: Sustainable
Historical Practices
Geology
UG-GEL-
VAC2:
Geological
indicators
and Climate
Change
Il UG-GEL-102: UG-GEL-102: UG-GEL- UG-GEL- UG-GEL-
Earth Dynamics | Earth Dynamics | MDC4: Mineral SEC2: VAC2:
and Tectonism and Tectonism Resources of Field Geological
India Techniques for | indicators
Geological and Climate
Mapping Change
{11 UG-GEL-201: | UG-GEL-103: | UG-GEL- UG-GEL-
. Optical Earth Processes | MDC3: Physical | SEC3:
Mineralogy and Landforms | Geology Gemmology
UG-GEL-202:
Stratigraphy and
Paleontology
v UG-GEL-203: UG-GEL-
Mineralogy vOCI:
___________________ Occupational
UG-GEL-204: Health and
Jre Genesis Safety
UG-GEL-205
Geotectonics
UG-GEL-206:
Sedimentary
Petrology
v UG-GEL-301: UG-GEL-
Magma VOC2:
Evolution and Groundwater
Petrogenesis of | Exploration
_Igneous Rocks _ | Techniques
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UG-GEL-302:
Rock Mechanics
and Rock

UG-GEL-303:
Geophysical

Exploration and
Mining Methods

UG-GEL-304: UG-GEL-
Remote Sensing | VOC3;:
and GIS for Petroleum
____________________ Exploration and
Techniques

Stratigraphy of
India and Field
Geology

Project

Vil UG-GEL-401;
Geochemistry
and

UG-GEL-402:
Engineering
Geology and

Rock
Microstructures
and
UG-GEL-404:
Climate
Geolo
UG-GEL-405:
Environment
Monitoring and
Modelling

Advanced
lgneous

Geological Field
Trainin
UG-GEL-408:
(LY Ocean Sciences
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PROGRAMME OUTCOMES (PO)

PO-i: ENHANCEMENT OF
KNOWLEDGE AND
LIFELONG LEARNING

Graduates will demonstrate 2 commitment 10
knowledge through deeper learning, use of
technology and lifelong learning, continuously
seeking opportunities for personal growth,
intellectual curiosity, and self-reflection, while
fostering a balance between academic, professional
_and personal dimensions of life. .
Graduates will demonstrate the ability to integrate
knowledge and methodologies ~ from multiple
disciplines, fostering an understanding of complex
issues and solutions across diverse fields.
They will exhibit flexibility and adaptability in their
academic pursuits, personal life and professional
endeavors, demonstrating the capacity to embrace
change, learn new concepts. and apply skills
effectively in evolving contexts.
PO-3: VOCATIONAL SKILLS Graduates will demonstrate vocational competence
AND RESEARCH APTITUDE in their chosen field(s) of study. including practical
skills, technical knowledge and professional
competencies. They will be equipped with research
and innovation skills including the ability to identify
opportunities, develop novel solutions, and apply
knowledge in practical contexts, fostering a spirit of
innovation and contributing 10 economic and
. societal advancement. s |
PO-4: ETHICS AND SOCIAL Graduates will demonstrate ethical awareness and
RESPONSIBILITY social responsibility ~from 2 local to global
perspective, engaging  in community-based
initiatives while recognizing their interconnectedness
with global challenges and solutions.
They will demonstrate their sensitiveness 0
intercultural competence, environmental change
and a commitment to ethical and responsible
citizenship in a diverse and interconnected world,
fostering a sense of
empathy. respect, and engagement with
communities.

PO-2: MULTIDISCIPLINARY
APPROACH AND
ADAPTABILITY
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PROGRAMME SPECIFIC OUTCOMES (PSO)

After successful completion of a three years Bachelor’s degree in Geology, the student will be able
to:

PSO-1: CONCEPTUAL Acquire a solid base of knowledge with respect to
KNOWLEDGE BUILDING TO | conceptual learning which shall help them further
DEEPER LEARNING strengthen the deeper learning in the science of

geology including earth dynamics, mineralogy,
petrology, stratigraphy,  structural features and
tectonics.

PSO-2:
SKILLS

DEVELOPMENT Demonstrate pertinent skills and global competencies
including problem-solving skills needed to solve
diverse geoscience-related problems, communication
and analytical skills entailing careful listening, textual
analysis, and presenting  complex information
succinetly, ICT skills, and develop personal skilis .ike
working independently and in teams. '

Make meticulous observations during field trainings,
analyze, and interpret data/information collected using
appropriate methods and reportaccurately the findings
of the investigations while relating the conclusions to
relevant theories in Geology.

rl*_sﬁisz GEOLOGICAL FIELD
TRAINING

Acquire procedural knowledge imbibed with ethical
values, social responsibilities, and insights fromthe
Indian Knowledge  System., fosering  the
development of  various professionals  in the
disciplinary area of Geology, including those
engaged in industry, research and development,
academics, and government/public service

PSO-4: ETHICAL VALUES,
SOCIAL RESPONSIBILITY,
INDIAN KNOWLEDGE SYSTEM

AND PROFESSIONAL
APTITUDE

SEMESTER 1 (Level:100)
Course Title FUNDAMENTALS OF GEOLOGY
Course Code : UG-GEL-101

Semester 3|
Credits : 04 (45 contact hours theory + 30 hours practical)
Marks : 100

essential fundamentals of Geology shall be covered under this course. As minerals are building
blocks of earth’s material the course is designed to understand the basic concepts in mireralogy
and their chemistry. Further, the students wil] study crystallography in understanding the
morphology, symmetry, and the normal crystal classes. With respect to petrology the course will
help the students to exhibit an improved understanding of fundamental petrologic processes and
common rock types. In practical, students learn to identify, describe and classify minerals and
rocks using hand specimens.
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Course Learning Outcomes

Upon completion of the course, the student will be able to :

CLO1 Explain what is a mineral and its formation, Link how the internal atomic structure of
minerals affects the external development of a crystal in terms of crystal symmetry. crystal system
and crystal forms.

CLO2 I'xplain the processes involved in the formation, identify the forms, textures, structures of
igneous rocks.

CLO3 Evaluate and examine the processes involved in the formation of sedimentary and
metamorphic rocks, identify their textures, structures and classify them.

CLO4 Identify rock- forming minerals in hand specimens using their physical properties. Classify
minerals into crystal systems based on crystal symmetry. Classify and identify the different rock
textures and structures based on hand specimens.

CLO | Bloom |PO-1 |PO-2 lP0-3 \P0-4 lpso-l lPso-z PSO-3 lPSO-4 |

s Level B
| CLO-1 | 1,2 3 I 2 10 3 |2 3 }_3__J~
[ cLO-2 |23 3 I 3 0 E [2 3 13 |
FLO-S- 4.5 3 l 3 10 13 J% \3 |3 |
CLO4 |23 |3 JW 3 E |3 2 3 3 T

MULTI DISCIPLINARY COURSES (MDC)
Course Title : NATURAL HAZARDS AND MANAGEMENT
Course Code : UG-GEL-MDC1

Semester 4 |
Credits - : 03 (30 contact hours theory + 30 hours practical)
Mari.s 275

Course Objectives

The course is designed with an aim to give the student an understanding about: various natural
hazards: stages in management aimed at avoiding and /or reducing loss to life

and property

Course Learning Outcomes

Upon completion of the course, the student will be able to :

CLO1 List and understand the causes, effects and mitigation measures for natural hazards such as
droughts, floods, cyclones, tsunami. landslides & subsidence. Earthquake, salinity hazards, coastal
erosion.

CLO2 Analyse the framework and roles of various bodies under the National disaster
management plan of India.

CLO3 Constructs Earthquake maps, examine coastal erosion and prepare simple disaster
management plan for a building/unit.

FCLO Bloom | PO-1 | PO-2 |PO-3 ~P0-4 PSO-1 | PSO-2 | PSO-3 PSO-4
| S Level

CLO-1 1.2 3 3 I \3 0

'ELo-z \2.4 13 3 I E 0 o
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Course Title : HISTORICAL GEOLOGY
Course Code : GEL-MD(C2

Semester A |
Credits : 3 (30 contact hours theory + 30 hours practical)
Marks : 75

Course Objectives

The Objective of this course is to provide the students with a glimpse the Earth’s past. The course
i ques of radiometric dating and fossils correlation, that help us to
understand the geological history of an area, F urther through this course the students will be aware
of Geoheritage sites and wil be able to explain its significance.

Course Learning Outcomes

Upon completion of the course, the student will be able to: '
CLO1 Explain the geological time scale and how fossils help us infer the geological past.
CLO2 Explain the significance of Geoheritage sites and the need for their conservation.
CLO3 Identify fossil casts, moulds, and impressions,

SKILL ENHANCEMENT COURSE (SEC)

Course Title : EXPLORATORY DRILLING AND DRILLHOLE DATA

MANAGEMENT
Course Code : UG-GEL-SEC1
Semester o2 |
Credits : 3 (30 contact hours theory + 30 hours practical)
Marks 1 75

Course Objectives

Drilling is the ultimate test to al| geological interpretations made during the prospecting phase,
Invariably, it is an essential task that needs to be taken up to complete any exploration project
related to ground water, oil & gas or mineral prospecting. The objective of this course is to provide
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Course Learning Outcomes

Upon completion of the course, the student will be able to:

CLO1 Describe the stages of exploration and drilling, key terminologies, safety measures. and the

roles of geologists and drillers in the drilling process.

CLO2 Explain the processes ‘nvolved in collection of drillhole data

CLO3 organize drilling data using MS Excel. prepare digital borehole logs, illustrate QAQC
. ¢harts, and visualize drillhole data in 2D and 3D using QGIS.

VALUE ADDED COURSES (VAC)

Course Title : MINERAL AND WATER RESOURCE MANAGEMENT AND
SUSTAINABLE PRACTICES
Course_Code : UG-GEL-VACI1

Semester H |
Credits : 2 (30 contact hours theory)
Marks : 50

Course Objectives:

This course aims to provide participants with a comprehensive understanding of the relationship
between Geology and sustainable development, equipping them with the knowledge and skills
needed t contribute to responsible and sustainable resource management. Explore the intersection
between geological processes, natural resources, and sustainable development.

Course Learning Outcomes

Upon completion of the course, the student will be able to:

CLO1 Explain Sustainable Development Goals and apply knowledge to evaluate and promote
sustainable mining activities.

CLO2 Assess sustainable development and conservation strategies for water management
practices and propose solutions to water-related challenges.

CLO | Bloom’s | PO-1 | PO-2 | PO-3 PO-4 | PSO-1 | PSO-2 | PSO-3 PSO-
Level _i
CLO % | 2,3 3 2 2 3 0 0 0
| cLO-2 3.4 3 3| 3 0 0 0

Course Title : GEOLOGICAL INDICATORS AND CLIMATE CHANGE
Course Code : UG-GEL-VAC2

Semester I &1
Credits - : 02
Houls : 30
Marks : 50
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Course Objectives
This course will help students develop a holistic understanding of geo-indicators, climate change
science, and its implications for the environment and society.

Course Learning Outcomes

Upon completion of the course, the student will be able to-

CLO1 Explain earth's climate history and explain mitigation and adaptation Strategies to address
climate change challenges,

CLO2 Identify and interpret the implications of various geo-indicators on climate change.

Course Prerequisites: Nil
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SEMESTER II (Level: 100)
Course Title : EARTH’S DYNAMICS AND TECTONISM
Course Code : UG-GEL-102

Semester i
Credits :4 (45 contact hours theory + 30 hours practical)

Marks - 1100

Course Objectives

This is a core branch of earth science which deals with basic concepts of natural internal forces
shaping the earth. Earth’s Dynamics and Tectonics aims at acquainting the student with these
forces as well as the geological structures resulting from the action of these forces on rocks. The
course also aims at providing an understanding of the processes in action on the earth’s surface
and their impact on man and his institutions.

Course Learning Outcomes

Upon complet.on of the course, the student will be able to:

CLO1 Explain the origin and nature of the earth, the internal layering, the earth’s Gravity and
magnetic field.

CLO2 Oifferentiate between the different types of forces operating in the lithosphere, responses
to these forces and relate them to geological hazards.

CLO3 Explain the formation of structural features likes fold, faults, joints and unconformities.

CLO4 Read and interpret geological maps, draw geological cross — sections and derive graphical
solution to structural problems.

MULTIDISCIPLINARY COURSE (MDC)
Course Title : MINERAL RESOURCES OF INDIA
Course Code : UG-GEL-MDC4

Semester 1
Credits : 3 (30 contact hours theory + 30 hours practical)
Marks T

Course Objectives:

The objective of this course is to raise students understanding and appreciation of India unique
geological setting that has led to its mineral endowment. Students will gain an understanding of
how geological factors control mineral resource distribution and the significance of
implementing sustainable practices to optimize resource management while guaranteeing long-
term stability in the environment and economy. The course is inclined towards imparting Indian
Knowledge System (IKS).

Course Learning Qutcomes:
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Upon successful completion of the course, student will be able (o
CLOI1 correlate geological factors with the spatial distribution of mineral resources in

India, demonstratmg an understanding of how geological processes infl uence mineral
deposits.

SKILL ENHANCEMENT COURSE (SEC)
Course Title : FIELD TECHNIQUES FOR GEOLOGICAL MAPPING
Course Code : UG-GEL-SEC2

Semester 1|
Credits : 3 (30 contact hours theory + 30 hours practical)
Marks 28

Course Objectives:

Earth materials and structures can be studied better when seen with related features, this is where
field study becomes an important part of learning geology. The objective of this course is to offer
the students a basic knowledge of performing a field study. This includes understanding map
basics, getting acquainted with the geological equipment, making field observations, and recording
it in a systematic manner.

Course Learning Outcomes

Upon completion of the course, the student will be able to :

CLO1 Basic concept of how to read and interpreting a geological map, toposheet and to use a
clinometer

CLO2 Plan and organize Geological field training, mapping, and surveying

CLO3 Take part in Geological field training, make field observations, record them
Systematically and , working knowledge of Total Station Survey
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SEMESTER 111 (Level:200)
DISCIPLINE SPECIFIC CORES
Course Title : OPTICAL MINERALOGY
Course Code : UG-GEL-201

Semester 110
Credits : 4 (45 contact hours theory + 30 hours practical)
Marks : 100

Course Objectives

The objective of the course is to provide the basics of geoscientific studies in Optical Mineralogy
involving optical properties of minerals in plane polarized light, in between crossed polars and
convergent light. Further, it will strengthen their knowledge in understanding of optical
indicatrices and determination of optic sign of minerals.

Course Learning Outcomes

Upon completion of the course, the student will be able to :

CLO1 Explain basic concepts in optical mineralogy and relate them to study of minerals in Plane
nolarised Light (PPL)

CLO2 Explain basic concepts in optical mineralogy and relate them to study of minerals Between
Crossed Polars (BXP).

CLO3 Distinguish Uniaxial and Biaxial Indicatrix and study behavior of minerals under
convergent light.

CLO4 Identify major rock-forming minerals in microsections and detecting optic sign for Uniaxial
and Biaxial Minerals using Interference Figures, Determine Anorthite content © f

Plagioclase and calculate Optic Axial Angle.

Bloom
s Level

Course Title : STRATIGRAPHY AND PALEONTOLOGY
Course Code : UG-GEL-201

Semester ;11
Credits : 4 (45 contact hours theory + 30 hours practical)
Marks : 100

Course Objectives

Stratigraphy and Paleontology. the two branches of Geology work together to unearth the secrets
of age from rocks of the earth’s crust. Stratigraphers study the composition and arrangement of
layered or stratified rocks. Paleontologists study the remains of plants and animals which have
been preserved in the earth’s crust by natural processes. With these objectives in mind, it becomes
pertiqen- to understand the basic concepts of Stratigraphy and Paleontology.

Course OQutcomes
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Upon completion of the course, the student will be able to-

CLO1 Explain principles of Stratigraphy, concept of Facies, correlation and measurements of
geologic time.

fossilization, how fossils can be used to locate economic deposits
CLO3 1ilustrate and explain morphology of the hard parts of body fossils belonging to the different
phyla and their geological time

CLO4 Solve structural maps involving two series, describe fossil morphology and geological age, and prepare
lithologs from field data.

DISCIPLINE SPECIFIC CORE (MINOR)
Course Title : EARTH PROCESSES AND LANDFORMS
Course Code : UG-GEL-201
Semester 1|
Credits : 04 (Theory: 03 credits; Practical: 01 credit)
Marks : 100

Course Objectives

Over millions of years, the Earth's surface has been continually shaped and transformed b> natural
forces, including wind, rivers. and glaciers. This course aims to delve into the understanding of
the processes and physical forces responsible for developing surficial features. Moreover, it
explores how various landforms are intricately woven products of the dynamic interplay among
these geological processes.

Course Outcomes

Upon completion of the course. the student will be able to:

CLO1 Explain the processes of weathering, erosion, transportation, deposition, and how these
geological processes create desert landforms.

CLO2 Identify and explain formation of various landforms created by geological action of streams
and underground water,

CLO3 Identify and explain formation of various landforms created by geological action of giaciers
and the sea. ‘

CLO4 Explain basin morphometry technique to infer basin characteristics and prepare long and
cross sections of river profiles from SOI Toposheet.
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CLO Bloom’s PO-1 | PO-2 \ PO-3 \ PO-4 | PSO-1
Level

CLO-1 [2,3 3 2| 2| 1 3

cLo-2 (2,34 | 3 __%__; Cag. T8

CLG-3 |3,4 3 2 2 | 3

CLO-4 | 4.5 3 2] 3 1 3

MULTIDISCIPLINARY COURSE

Course Title : PHYSICAL GEOLOGY
Course Code : UG-GEL-MDC3

Semester
Credits
Marks

10
: 3 (30 contact hours theory + 30 hours practical)
¢ 78

Course Objectives
The natural agencies like wind, rivers, glaciers have been molding and remolding the surface of

the ear:a over millions of years.

This course aims at the understanding of the processes and the

physical forces responsible in developing the surficial features and highlighting the role of these
natural agencies in grading and degrading the land surface.

Course Qutcomes

Upon completion of the course,

the student will be able to :

CLO1 Explain the processes of weathering, erosion, transportation, deposition, and how
these geological processes create desert landforms.

CLO? (dentify and explain formation of various landforms created

by geological action of

streams. underground water, glaciers and the sea.
CLO3 Assign stream order as per Strahler’s Method, hypsometric curve and preparation of long
and cross sections of river profiles from SOI Toposheet.

CLO | Bloom’s | PO-1 | PO-2 | PO-3 | PO-4 PSO-1 | PSO-2 | PSO-3 | PSO-4
Level

cLO-1 |2 [ 3 2 10 0 0 0 N

lfLo-z 3 1 2 2 1o 0 0 0 .

CLO-3 | 3.4 I 2 3 110 0 0 0

SKILL ENHANCEMENT COURSE

Course Title : GEMMOLOGY
Course Code : UG-GEL-SEC3

Semester
Credits
Marks

: 111

: 3 (30 contact hours theory + 30 hours practical)
: 7S

Course Jbjectives
To introduce students to the scientific identification of gemstones.

Course Learning Outcomes
Upon completion of the course, the student will be able to:
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CLO1 Explain the causes of colours in gemstones and factors to estimate the value of a gemstone,

CLO2 Explain how gemstones are synthesized, how gemstones are enhanced from low-grade to
saleable quality, and the styles of cuts preferred for different gemstones.

CLO3 Identify gemstones based on visual observations, by using a dichroscope, polariscope,
refractometer, spectroscope, ultraviolet lamp, gemmological microscope and determining
Specific Gravity by hydrostatic method.

CLO Bloom |PO-1 |[PO-2 |PO-3 | PO-4 | PSO-1 | PSO-2 | PSO-3 | PSO-
s Level 4
CLO:1 |3 3 [ 2 0 3 3 0 2
cLo2 [1,2 3 [ 2 0 3 3 0 2
CLO3 |45 |3 [ ;] 0 |3 3 [ 2
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SEMESTER IV (Level: 200)
DISCIPLINE SPECIFIC CORE
Course Title : MINERALOGY
Course Code : UG-GEL-203

Semester IV
Credits : 4 (45 contact hours theory + 30 hours practical)
Marks : 100

Course Objectives
The course provides geoscientific study of mineralogy in understanding the structure, chemistry,
optical and physical properties, stability relations and genesis of minerals.

Course Learning Outcomes

Upon completion of the course, the student will be able to:

CLO1 Explain the concept of Gibbs Phase Rule, geochemistry and collate structure, chemical
composition with physical and optical properties of minerals of major silicate group of
minerals, interpret stability relations of minerals using Phase diagrams of Olivine and
Pyroxene group of minerals. Explain how minerals originate and associate with each other
in a rock

CLO2 Collate structure, chemical composition with physical and optical properties of minerals of
major silicate group of minerals and interpret stability relations of minerals of Amphibole, |
Micas, and Feldspar Group of minerals. Explain how minerals originate and associate with
each other in a rock

CLO3 Collate structure, chemical composition with physical and optical properties of minerals of
major silicate group of minerals and interpret stability relations of minerals of Feldspathoid
and Silica group of minerals. Explain how minerals originate and associate with each other
in a rock

CLO4 Calculate end-members for olivine, pyroxene and feldspar group of minerals and determine
the structural formula for the various silicate group of minerals.

CLO Bloom | PO-1 | PO-2 | PO-3 | PO-4 | PSO-1 | PSO-2 | PSO-3 | PSO-

s Level | 4
CLO-1  [123 |3 0 1 0 3 2 2 [ 1
CLO-2 3.4 3 0 | 0 3 2 2 |
CLO-3 3,4 3 0 | 0 3 2 2 | B
CLO-4, | 4,5 3 0 3 0 [ 3 2 3 I
Course Title : ORE GENESIS
Course Code : UG-GEL-204
Semester A%
Credits : 4 (45 contact hours theory + 30 hours practical)

Marks : 100

Course Objectives

The course aims at understanding the various types of mineral deposits, classification, their mode
of occurrence, geologic and geographical distribution and genesis. It primarily focuses on the
processes of formation of ore deposits. Furthermore, it also aims at identification of economic
minerals in hand specimens.
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Course Learning Outcomes

Upon completion of the course, the student will be able to:

CLO1 Classify and differentiate the stages of ore-formation and ores, explain the igneous origin
of ore minerals.

CLO2 Explain the role of hydrothermal solutions and submarine volcanism forming ore-deposits.
Also, describe sedimentation process in creating ore deposits.

CLO3 Describe various ore minerals and deposits found in India. ’

CLO4 Identify various industrial and ore minerals with the help of their physical properties.

CLO Bloom’s PO-1 PO-2 PO-3 PO-4 | PSO-1 | PSO-2 | PSO-3 | PSO-4
Level
GLE<I ~|PL243 3 0 | 0 3 2 2 |
CLO-2 |3,4 3 0 1 0 3 2 2 |
CLO-3 | 3.4 3 0 | 0 3 2 2 |
CLO-4 | 4,5 3 0 3 0 3 2 3 |
Course Title : GEOTECTONICS
Course Code : UG-GEL-205 .
Semester =AY :
Credits : 4 (45 contact hours theory + 30 hours practical)
Marks : 100

Course Objectives

Ever since the creation of the earth, there have been marked changes in the distribution of land and
sea. The dynamics of these changes are stupendous. The subject of Geotectonics aims at
understanding the mechanism of such changes and explaining the structure of the earth and the
processes responsible for the movement and redistribution of continents and seas.

Course Learning Outcomes

Upon completion of the course, the student will be able to:

CLO1 Gain an insight into the earth’s interior and generation of its magnetic field.

CLO2 Explain the theory of Continental Drift along with supporting evidences.

CLO3 Explain orogenesis and its relation with plate tectonics.

CLO4 Identify and plot various tectonic features on the earth’s surface and apply the concept of
plate tectonics to gain insight into earthquakes and hotspots.

CLO Bloom PO-1 | PO-2 PO-3 PO-4 PSO-1 | PSO-2 | PSO-3 | PSO-4
Level ’
CLO-1 |2 3 I 2 2 3 | 3 3
| CLO-2 |24 3 1 2 2 3 1 3 3
CLO-3 |5 3 | 2 2 3 2 3 3
CLO-4 [ 34,6 3 | 2 3 3 3 3 3
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Course Title : SEDIMENTARY PETROLOGY
Course Code : UG-GEL-206

Semestcr 3 A%
Credits : 4 (45 contact hours theory + 30 hours practical)
Marks : 100

Course Objectives

To provide an understanding of the origin of sedimentary rocks, the relationship of sedimentary
processes to plate tectonics, and the use of sedimentary rocks in the study of the geological past.

Course Outcomes

Upon completion of the course, the student will be able to:

CLO1 Explair. the origin of sedimentary rocks and relate it to the associated textures and
environments of deposition.

CLO2 Gain insight into the process of formation of sedimentary rocks by studying the various
sedimentary structures.

CLO3 Explain the various classes of sedimentary rocks.

CLO4 To identify, describe and classify rocks using hand specimens and rock thin sections and
to calculate various textural parameters of sedimentary rocks.

CLO |[Blooms | PO-1 [PO-2 [PO-3 |PO-4 [PSO-1[PSO-2 |PSO-3 | PSO-4 |
Level

CLO-1 * 1,4 3 2 3 2 3 3 3 3

CLO-2 |4 3 ) 3 2 3 3 3 3

CLO-3 | 5,6 3 ) 3 2 3 3 3 3

CLO-4 | 3,46 |3 2 3 3 3 3 3 3

VOCATIONAL EDUCATION AND TRAINING
Course Title : OCCUPATIONAL HEALTH AND SAFETY
Course Code : UG-GEL-VOCI

Semester IV
Credits : 4 (45 contact hours theory + 30 hours practical)
Marks . : 100

Course Objectives

Occupational Health and Safety (OHS) awareness among students is crucial as it prepares them to
become responsible and safety-conscious future workers and also equips them with essential life
skills. The objective of this course is not only to provide students ability to recognize workplace
hazards and understand safety protocols but also create an awareness regarding right to a safe work
environment. OHS education reduces the risk of workplace accidents and contributes to healthier,
more productive, and socially responsible individuals.

Course Outcomes

Upon completion of the course, the student will be able to:
CLO1 Identify types of hazards associated with workplace and explain preventive measures.

Page 20 of 34



CLO2 Identify and assess risks based on probability and consequences, suggest risk red..ction
measures, describe occupational safety data management process and signifizance of
emergency preparedness.

CLO3 Analyse historic incidents to understand the root causes, legal implication, and
management measures,

CLO4 Design a Safe Operating Procedure (SOP), involving hazard identification, risk reduction
and preventive measures.

CLO Bloom | PO-1 | PO-2 | PO-3 | PO-4 | PSO-1 [ PSO-2 | PSO-3 | PSO-

| 3 s Level 4
CLO-1 1,2 2 I 0 2 2 0 0 2

| CLO-2 1,234 |2 | 3 0 2 2 0 2
CLO-3 1.2,3 2 I 3 2 2 2 0 2

| CLO-4 12,34 |2 | 3 3 2 3 0 - D)
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Annexure B
Summary of the changes incorporated in CLOs

Semester | CLOs/PSOs/ Existing Changes suggested Reason
Course

1 CLO of course | Course Outcomes | Course Outcomes CLO rephrased to
Fundamentals | Upon completion of | Upon completion of incorporate
of  Geology | the course, the the course, the bloom's verb
(UG-GEL- student will be able | student will be able
101) to: to:

CLO3 Explain the | CLO3 Evaluate and

processes involved in | examine the

the formation of | processes involved

sedimentary and | in the formation of

metamorphic rocks, | sedimentary and

identify their | metamorphic rocks,

textures,  structures | identify their

and classify them. textures, structures
and classify them.

1 CLO of course | Upon completion of | Upon completion of | CLO rephrased to
Exploratory the course, the the course, the incorporate
Drilling  And | student will be able | student will be able | bloom's verb and
Drillhole Data | to: to: make it more
Management CLO1 Explain the CLO1 Describe the | explicit.
(UG-GEL- stages of an stages of exploration
SEC1) exploratory drilling | and drilling, key

program. terminologies, safety
measures, and the
roles of geologists
and drillers in the
drilling process.
CLO3 Create Excel | CLO3 organize
tables for managing | drilling data using
drilling data and MS Excel, prepare
construct a dummy | digital borehole logs,
drillhole database in | illustrate QAQC
MS Excel charts, and visualize
drillhole data in 2D
and 3D using QGIS.
2 CLO of course | Upon completion of | Upon completion of | CLO rephrased

Field
Techniques for
Geological
Mapping (UG-

_ GEL-SEC2)

the course, the
student will be able
to:

CLO3 Take part in
Geological field

the course, the
student will be able
to:

CLO3 Take part in
Geological field
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training, take field
observations, record
them systematically
and carry out plane

training, make field
observations, record
them systematically
and demonstrate
working  knowledge
of Total Station
survey.

table survey
3 CLO of course | Course Outcomes
Stratigraphy Upon completion of
and the  course, the
Paleontology | student will be able
(UG-GEL- to:
201)

CLO2 Describe

types  of fossils,
conditions and
modes for
fossilization,  how
fossils can be used to
locate economic
deposits

CLO3 Describe and
explain - morphology
of the hard parts of
body fossils
belonging to the
different phyla and
their geological time

)

Course Outcomes
Upon completion of
the  course, the
student will be able
to:

CLO2 Summarize
the Geology of Goa
and describe types of
fossils,  conditions
and modes for
fossilization,  how
fossils can be used to
locate economic
deposits

CLO3 Illustrate and
explain - morphology
of the hard parts of
body fossils
belonging to the
different phyla and
their geological time

CLO of course
Gemmology
(UG-GEL-
SEC3)

Upon completion of
the  course, the
student will be able
to:

CLO1 Decide on the
factors deciding the
cost of a gemstone,
explain the cause of
color in gemstone

CLO of course
Geotectonics

Course Outcomes
Upon completion of
the  course, the

Upon completion of
the  course, the
student will be able
to:

CLO1 Explain  the
causes of colours in
gemstones and
factors to estimate
the wvalue of a
gemstone.

Course Outcomes
Upon completion of
the  course, the

CLO rephrased to
incorporate
bloom's verb and
mak= it more
explicit.

CLO rephrased to
incorporate
bloom's verb and
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(UG-GEL-
205)

student will be able
to:

CLO2 Understand
Explain the theory of

student will be able
to:

CLO2 Explain  the
theory of Continental

Continental Drift | Drift along with
along with | supporting evidence.
supporting evidence.

make it more
explicit.

CLO of course

Upon completion of

Upon completion of

CLO rephrased o |

Occupational | the course, the the course, the incorporate
Health and | student will be able | student will be able | bloom's verb and
Safety (UG- | to: to: make it more
GEL-VOCI) CLO1 Identify types | CLO1 Identify types explicit.
of hazards associated | of hazards associated
with workplace with the workplace
and explain
preventive measures.
CLO2 Explain risks | CLO2 Identify and
related to a assess risks based on
workplace, risk probability and
reduction methods consequences.
and significance of | suggest risk
emergency reduction measures,
preparedness describe
occupational safety
data management
process and
significance of
emergency
preparedness.
CLO3 Analyse CLO3 Analyse
historic incidents to | historic incidents 1o
understand the root | understand the root
causes for incidents, | causes, legal
legal implication and | implication and
management management
measures. measures. 5
Summary of the changes incorporated in syllabus
Seml:sfeﬂ Course Existing Changes suggested Reason
| Geo-indicators | Geo-indicators and Geological indicators | To ~ omit the

and  climate climate change and climate change | hyphen from the
change (UG- title of the course.
GEL-VAC2) Module I-

Geological-
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Module I- Geo-
Indicators to Climate
Change

Module II- Climate
Change: Impacts and
Mitigation

Relative climatic
change from the
Geological past

(Recent Ice Age-
Pleistocene  Epoch)
to the present

(Holocene Epoch)

Mitigation method:
Carbon

sequestration-

and
with

Indicators
correlation
Climate Change

Module II- Climate
Change: Impacts and
Mitigation

Relative climatic
change from the
Geological past from
Recent Ice Age to
Pleistocene Epoch to
the present Holocene
Epoch.

Mitigation method:
Carbon
sequestration-
Geological,

Chemical and

Biological methods

Module titles
changed to .nake
them more
relevance to the
content.

Brackets  within
the evllabus
removed.

minerals.
(demonstration)

Site visits to local
mineralized geology.

minerals.

Site visits to local
mineralized areas.

11 Field Plane Table Survey Introductiorn  of
Techniques for Demonstration  of | Total Station
Geological Total Station Survey | Survey in place of
Mapping (UG- Plane Table which
GEL-SEC2) is obsolete

I Optical Addition to the
Mineralogy Visual Modal practical
(UG-GEL- Analysis

}__ 201)

v Ore Genesis Descriptive Descriptive evaluation Sample word
(UG-GEL- evaluation of ore and |of ore and industrial replaced by
204) industrial minerals in |minerals in hand specimen

hand sample specimens.

Introduction to Introduction to Word
reflected light reflected light demonstra.ion
microscopy of ore microscopy of ore deleted

Geology word
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IV ~ | Sedimentary  [Study and Study and| Addition of visual

Petrology identification of identification ofl modal mineralogy
(UG-GEL- sedimentary rocks w.r.{ sedimentary  rocks
206) textures, structures and|  using, structures and

their classification. their classification in

hand specimens.

Exercises in grain size [Exercises in grain size
and shape analysis. | and shape analysis

and visual modal

mineralogy.

Course Title : GEOLOGICAL INDICATORS AND CLIMATE CHANGE
Course Code : UG-GEL-VAC2
Semester 1 & 11

Credits : 02
Hours : 30
Marks : 50

Course Jbjectives

This course will help students develop a holistic understanding of’ geo-indicators, climate change
science, and its implications for the environment and society.

Course Learning Outcomes

Upon completion of the course, the student will be able to:

CLO1 Explain earth's climate history and explain mitigation and adaptation strategies to address
climate change challenges.

CLO2 Identify and interpret the implications of various geo-indicators on climate change.

Module 1- Geological Indicators and correlation with Climate Change 15 hours

Earth ¢c'imate systems, Atmospheric circulation.

Milankovitch Cycle and their role in Earth's climate change.

Paleoclimate reconstruction: paleoenvironmental studies and megafauna extinction, paleo
glaciology

Geobiology

Geo-indicators: Introduction. significance and their applications.

Types of Geo-indicators (climate proxy records): coral reefs, tree rings. microfossils: Foraminifera
and Diafoms, sediment core and ice core.

Keeling curve

Module II- Climate Change: Impacts and Mitigation 15 hours
Glaciology: Glaciers and Sea Ice.

Climate change Impacts: Sea level rise, marine regression, and transgression. Extreme weather
events, warming of the ocean.
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Climate change impact in Polar regions and the Himalayas: Glacier Mass loss and glacial lake
outburst.

Relative climatic change from the Geological past from Recent Ice Age to Pleistocene .zpoch to
the present Holocene Epoch.

Future climate change: change in temperature, carbon cycle, sea level change, glacier retreat.
Mitigation method: Carbon sequestration- Geological. Chemical and Biological methods

References:
Mandatory reading:
® Melieres. M.-A., & Maréchal, C. (2015). Climate change: Past, present, and fi:'ure (E.
Geissler & C. Cox, Trans.). John Wiley & Sons Ltd.
® Ruddiman, W. F. (2014). Earth’s Climate: Past and Future (3rd ed.). W. H. Freeman and
Company.
* Bennett, M. R., & Glasser, N. F. (2009). Glacial Geology: Ice Sheets and Landforms (2nd
ed.). John Wiley & Sons.

Supplementary reading:
e Ahrens, C. D. (2003). Meteorology Today: An Introduction to Weather, Climate, and the
Environment (7th ed.). Thomson Brooks/Cole.
* Alverson, K. D., Bradley, R. S., & Pedersen, T. F. (Eds.). (2003). Paleoclimate, Global
Change, and the Future. Springer. :

Web references:

* Taylor, C., Robinson, T. R., Dunning, S., Carr, J.R., & Westoby, M. (2023). Glacial lake
outburst floods threaten millions globally. Nature Communications. 14, Article 487.
[https://doi.org/10.1038/s41 467-023-36033-x]

* Mongabay. (2022, March). Explainer: What is a glacial lake outburst flooding and how
does it affect the Himalayas? India Mongabay. :
Mps:ﬁindia.monuahav.comﬂ022;’()3fexplainer~whal-i5~a—u[acial-lake-nulburst-ﬂoudin;_r,-
and-how-does-it-affect-the-himalayas/

® Cazenave, A., & Cozannet, G. L. (2014). Sea level rise and its coastal impacts. Earth's
Future, 2(2), 15-34. https://doi.ore/10.1002/20 [3EF000188

SKILL ENHANCEMENT COURSE (SEC)
Course Title : FIELD TECHNIQUES FOR GEOLOGICAL MAPPING
Course Code : UG-GEL-SEC2

Semester |
Credits : 3 (30 contact hours theory + 30 hours practical)
Marks Fi-

Course Objectives:

Earth materials and structures can be studied better when seen with related features, this is where
field study becomes an important part of learning geology. The objective of this course is to offer
the students a basic knowledge of performing a field study. This includes understanding map
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basics, gztting acquainted with the geological equipment, making field observations, and recording
it in ¢ systematic manner.

Course Learning Outcomes

Upon completion of the course, the student will be able to:
CLO1 Read a geological map and toposheet

CLO2 Use a clinometer compass

CLO3 Make field observations and record them systematically

Module I (15 hours)
Field Geology in General: Aims and Objectives

Outcrop and exposure

Topography and features

Toposheets: Toposheet Indexing and Scale

Reading a Geological Map and Scale

Maintaining a Field diary

Reconnaissance studies: field equipment and their utility in the field

Compass: Clinometer working and use

Module 11 (15 hours)
Bearing:.: Whole Circle Bearings (WCB), Quadrantal Bearings (QB).

Meas aring distances

Map Symbols- Attitude of the bed. Structural features.

Observations done in field.

Collecting Rock samples in field.

Surveying

Preparing Geological Field Report.

Practical : 1 credit (30 hours)
Marks 128

Demonstratior. of Total Station Survey
Geological Field Work and Report Writing

List of books recommended for reference:

e Lisle R.. Brabham P and Barnes J., (2011) Basic Geological Mapping (Geological Field
Guide), Wiley Blackwell.

e Gokhale, N W., (2001) A Guide to Field Geology. CBS Publishers & Distributors.

e Lambert. D A., (1998) Field Guide to Geology. Facts on File Inc.

e Compton, R R., (1985) Geology in the Field, John Wiley & Sons, Inc.

o Compton. R R., (1962) Manual of Field Geology, John Wiley & Sons, Inc.

Course Title : OPTICAL MINERALOGY
Course Code : UG-GEL-201

Semester : 11
Credits : 4 (45 contact hours theory + 30 hours practical)
Marks : 100
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Course Objectives

The objective of the course is to provide the basics of geoscientific studies in Optical Mineralogy
involving optical properties of minerals in plane polarized light, in between crossed polars and
convergent light. Further, it will strengthen their knowledge in understanding oi" optical
indicatrices and determination of optic sign of minerals.

Course Learning Outcomes

Upon completion of the course, the student will be able to :

CLO1 Explain basic concepts in optical mineralogy and relate them to study of minerals in Plane
Polarized Light (PPL)

CLO2 Explain basic concepts in optical mineralogy and relate them to study of minerals {:etween
Crossed Polars (BXP).

CLO3 Distinguish Uniaxial and Biaxial Indicatrix and study behavior of minerals under
convergent light.

CLO4 Identify major rock-forming minerals in microsections and detecting optic sign for Uniaxial
and Biaxial Minerals using Interference Figures, Determine Anorthite content of
Plagioclase and calculate Optic Axial Angle.

Module I (15 hours)

Introduction: Nature of light, Polarized light, Refractive Index, Critical angle and Total Internal
reflection, Wave Surface, Double Refraction.

Parts and working of a Polarizing / Petrological microscope

Properties of minerals in Plane Polarised Light (PPL): Colour, Form, Cleavage/Crack-; Relief,
Twinkling; Pleochroism.

Pleochroic halos.

Module I1 (15 hours)

Optical characters of minerals: [sotropism and Anisotropism

Properties of minerals Between Crossed Polars (BXP): Interference colours: Formation, Newton’s
Scale. Anomalous interference colours;

Extinction and Extinction types.

Twinning and Zoning

Alteration, Inclusions.

Module 111 (15 hours)
Optical accessories
Uniaxial indicatrix
Biaxial indicatrix
Convergent Light: Principle
Uniaxial Interference Figure
Biaxial Interference Figure
Optic sign of Uniaxial and Biaxial Minerals
2V and 2E

Practical: 1 credit (30 hours)
® Identification of common rock forming minerals based on optical properties
® Visual Modal analysis

® Determination of Optic sign for Uniaxial and Biaxial Minerals
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o' Determination of An-content using extinction angles
e Determining 2V using Mallards Method.

List of books recommended for reference
Mandatory Reading

e Perkins, D.. (2015). Mineralogy. Pearson New International Edition

e Nesse, D. W.. (2012), Introduction to Optical Mineralogy. Oxford University Press.
e Kerr, P.. (1977). Optical Mineralogy, McGraw Hill Publishers.

e MacKenzie. W. S and Guilford, C., Atlas of Rock forming minerals in thin section_

Supplementary reading
e Cornelis. K and Cornelis, H. (1993). Manual of Mineralogy. John Wiley and Sons Lid.

Course Title : ORE GENESIS
Course Code : UG-GEL-204

Semester 1 1V
Credits : 4 (45 contact hours theory + 30 hours practical)

Marks . : 100

Course Objectives

The course aims at understanding the various types of mineral deposits, classification, their mode
of occurrence, geologic and geographical distribution and genesis. It primarily focuses on the
processes of formation of ore deposits. Furthermore, it also aims at identification of economic
minerals in hand specimens.

Course Learning Outcomes

Upon completion of the course, the student will be able to:

CLO1 Classify and differentiate the stages of ore-formation and ores, explain the igneous origin
of ore minerals.

CLO2 Explain the role of hydrothermal solutions and submarine volcanism forming ore-deposits.
Also, describe sedimentation process in creating ore deposits.

CLO3 Describe various ore minerals and deposits found in India.

CLO4 Identify various industrial and ore minerals with the help of their physical properties.

Module I (15 hours)
Goldsmith geochemical Classification
Tenor, Prospects, Resource and Reserves of ore minerals
Classification of Ore Deposits:

Modified Lindgren’s Scheme; Bateman Scheme; Based on Tectonic Setting
Processes Forming Mineral Deposits

Requirements for ore deposit formation

Syngenetic and Epigenetic deposits

Magmatic Ore Forming Processes

Orthomagmatic ore formation (Bushveld: Sudbury)

Ore deposits at Mid-Ocean Ridges (Black and White Smokers) and in ophiolites (podiform

chromites)

Ore formation related to alkaline magmatic rocks. carbonatites and kimberlites
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Ore deposits in pegmatites

Module I1
Magmatic-Hydrothermal Ore Forming Systems
Hydrothermal ore formati
Host rock alteration)
Volcanogenic ore deposits (Volcanogenic Massi
gold, silver and base metal)
Porphyry copper (Mo-Au-Sn-w) deposits
Hydrothermai-metasomatic ore deposits
Skarn, Greisen
Supergene Ore Formation Systems
Residual (eluvial) ore deposits
Supergene enrichment by descending (vadose) solutions
Sedimentary Ore Formation Systems
Black shales in metallogenesis (European Copper Shale)
Autochthonous iron and manganese Deposits
Sediment-hosted & submarine-exhalatjve (sedex) base

Mississippi Valley type (MVT) Lead-Zinc deposits
Placer deposits

Metamorphic Ore Forming System
Orogenic Cu-Zn-Au deposits
Ore Deposits in Space and time
Metallogenic Epochs
Plate Tectonic Setting of Ore Deposits

(15 hours)
ructures;

ve Sulphides; Terrestrial epithermal

metal deposits

Module I11 (15 hours)
Indian occurrences of
Metallic Deposits:
Iron
Manganese
Chromium
Copper-Lead-Zinc
Gold
Non metallic Deposits:
Diamond, Baryte, Bauxite,
Nuclear Minerals

Industrial Minerals (Refractory._ Abrasives, Cement, Fertilizer, Electrical and Electronics).

Practical: 1 Credit

(30 hours)
* Descriptive evaluation of ore and indust

rial minerals in hand specimens.
® Introduction to reflected light microscopy of ore minerals.
® Site visits to local mineralized areas,

List of books recom mended for reference
For Ore Forming Process:

I. Pohl, L.W., 2011. Economic Geology — Principles and Practice. Wiley-Blackwell
2. Robb, L., 2005, Introduction to Ore-Forming Processes. Blackwell Publishing

Page 31 of 34



3. Evans, A.M., 1993. Ore Geology and Industrial Minerals — An Introduction (3™ Ed.)
Blackwell Publishing

4. Edwards, R. & Atkinson, K., 1986. Ore Deposit Geology and its influence on Mineral
Exploration. Chapman and Hall Ltd.

5. Hutchison, C., Economic Deposits and their Tectonic Setting.

For Ore Deposits in Indian Context:
1. Prasad, U., 2014. Economic Geology: Economic Mineral Deposits (2" Ed.), CBS

Publishers, New Delhi
2. Srivastav, J.P.. 2012. Introduction to Ore Microscopy. Prentice Hall India Learning Private
imited
3. Tiwari, A.K., 2010. Ore Geology, Economic Minerals and Mineral Economics. Atlantic
4. Gokhale, G.V.G.K., 1983. Ore Deposits of India. CBS Publishers, New Delhi

Mandatory Reading
Principle reference books used for course preparation will be Economic Geology by Walter Pohl
and Economic Geology by Umeshwar Prasad.

Course Title : SEDIMENTARY PETROLOGY
Course Code : UG-GEL-206

Semester IV
Credits : 4 (45 contact hours theory + 30 hours practical)
Marks : 100

Course Objectives
To provide an understanding of the origin of sedimentary rocks. the relationship of sedimentary
processes to plate tectonics, and the use of sedimentary rocks in the study of the geological past.

Course Outcomes

Upon completion of the course, the student will be able to:

CLO1 Explain the origin of sedimentary rocks and relate it to the associated textures and
environments of deposition.

CLO2 Gain insight into the process of formation of sedimentary rocks by studying the various
sedimentary structures.

CLO3 Explain the various classes of sedimentary rocks.

CLO4 To identify, describe and classify rocks using hand specimens and rock thin sections and

.t calculate various textural parameters of sedimentary rocks.

Module I (15 hours)
The Origin of Sedimentary Rocks:

Erosion, transportation and deposition of sediments.

Hjulstrom’s diagram
Provenance
Components of clastic sediments: Heavy. Clay. Quartz, Feldspars, other minerals
Maturity: Textural, Mineralogical and Chemical Index of Alteration (CIA) and Chemical Index
of Weathering (CIW) with respect to source rock.
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Sedimentary Textures
Grain Size, Udden-Wentworth Size Scale modified after McPherson ( 1999), Phi Scale,
Roundness and Sphericity.

Classification of Sedimentary rocks (Pettijohn’s, Folk’s and Dunham’s, Embry & Klovan) .

Module I1 (15 hours)
Primary sedimentary structures
Depositional, Erosional
Secondary sed imentary structures
Chemical, biogenic
Soft sediment deformations
Environment of deposition and sedimentary facies
Basins - Plate tectonics and sedimentation
Turbidites

Module IT1 (15 hours)
Clastic Sedimentary Rocks
Sandstones, Breccias and Conglomerates:
Textures, Structures, Mineral composition, Textural maturity,
Mudrocks:
Structures, Colour, Mineral composition: Oil shales
Non-clastic Sedimentary Rocks
Limestones and Dolomites: J
Textures; Mineralogy;  Structures: Diagenesis, Reefs and Palacoclimate; Dolomites:
Dolomitization,
Residual: (Laterite and Bauxite)
Origin and Climate.
Carbonaceous sediments:
Nature and form of organic residues: The Coal series
Miscellaneous sedimentary rocks- Phosphate deposits and Evaporites, Siliceous rocks.

Practical: 1credit (30 hours)
® Study and identification of sedimentary rocks using - structures and their classification in
hand specimens
* Study of sedimentary rocks in thin sections.

® Lxercises in grain size and shape analysis and visual modal mineralogy:.

List of books recommended for reference
* Boggs S., (2009) Petrology of Sedimentary rocks (m edition), Cambridge University
Press.
* Blatt H; Tracy R. J and Owens B. E., (2006) Petrology- Igneous Sedimentarv and
Metamorphic 3" edition W H Freeman and Company New York. .
* Boggs, Ir., (2005) Principles of Sedimentology and Stratigraphy (4 edition). Prentice Hall.

® Klein, C.. &Philpotts, A. R. (2013). Earth materials: Introduction to mineralogy and petrology. Cambridge
University Press,
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Prothero, D. R.. and Schwab, F.; (2004) Sedimentary Geology. Macmillan.

Tucker E.M. (2001) Sedimentary Petrology (3rd Edition), Blackwell Science Ltd.
Raymond A L (1995) Petrology-The study of Igneous Sedimentary and Metamorphic
rocks. Wm. C. Brown Communications, Inc.; USA.

Greensmith, J. (1989) Petrology of the Sedimentary rocks (7th Edition), CBS Publishers,
New Delhi.

Ehlers G.E. and Blatt H., (1987) Petrology — Igneous, Sedimentary and Metamorphic, CBS
Publishers, New Delhi.

Pettijohn F.J., (1984) Sedimentary Rocks (3rd Edition), CBS Publishers, New Delhi.
Colinson. J D & Thompson, (1982) Sedimentary Structures, Allen & Unwin.

Miall A. D., (1984) Principles of Sedimentary Basin Analysis (3 update and enlarged
edition), Springer.

Antonio Azor Pérez (2011) Tectonics of Sedimentary basins: Recent Advances, edited by
Busby C. J. and Ingersoll R. V.. Blackwell Science.
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