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Scheme of Examinations and Syllabus for Undergraduate Programme
Course: Geology
Under NEP-2020
(Multiple Entry-Exit, Internship and CBCS-LOCF)
w.e.f. session 2022-23 (in phased manner)
NEP CBCS CURRICULUM (2022-23)
 Undergraduate programme Course: Geology
(For the Batches Admitted from 2022-2023)
 VISION
Be globally acknowledged as a distinguished centre of academic excellence.
MISSION
To prepare a class of proficient scholars and professionals with ingrained human values and commitment to expand the frontiers of knowledge for the advancement of society.
DEPARTMENT VISION AND MISSION
VISION
· To become a model department which imparts quality education, research with innovation and recognition at National and International level for serving the society.
MISSION
· M1: To provide quality education to aspiring young minds for improving their skills, inculcating values, creating leadership qualities and enhancing research with innovative methods.
· M2: To produce young geologists who would contribute in the areas of higher education, regional and national planning, development, environment, ethics and sustainable environment development.
· M3: To develop Teaching-Learning methods which can produce socially committed professionals who contribute effectively in nation building.
Mapping of University Vision and Mission to Department Vision and Mission 
Acclaimed as modal Centre of Learning and Research by
	University Vision and Mission
	Department Vision and Mission

	High quality knowledge delivery through state of art infrastructure and ethical values to the students
	Yes

	Students excellence will make them professionals and innovators emerging as national and global leaders
	Yes

	Research and development will help in furtherance of faculty knowledge
	Yes


Programme Outcomes (PO) with Graduate Attributes
Program outcomes are attributes of the graduates from the program that are indicative of the graduates' ability and competence to work after being a qualified Geologist upon graduation.  Program outcomes are statements that describe what students are expected to know or do by the time of graduation, they must relate to knowledge and skills that the students acquire from the program. The achievement of all outcomes indicates that the student is well prepared to achieve the program educational objectives down the road. The department of geology has the following eleven PO's. The course syllabi and the overall curriculum have been designed to achieve these outcomes:
Program Outcomes (PO) for Under Graduate Programs (CBCS) in the Faculty of Sciences, Kurukshetra University, Kurukshetra
	PO1
	Knowledge
	Capable of demonstrating comprehensive disciplinary knowledge gained during course of study

	PO2
	Communication
	Ability to communicate effectively on general and scientific topics with the scientific community and with society at large  

	PO3
	Problem Solving
	Capability of applying knowledge to solve scientific and other problems  

	PO4
	Individual and Team Work
	Capable to learn and work effectively as an individual, and as a member or leader in diverse teams, in multidisciplinary settings.  

	PO5
	Investigation of Problems
	Ability of critical thinking, analytical reasoning and research-based knowledge including design of experiments, analysis and interpretation of data to provide conclusions

	PO6
	Modern Tool usage
	Ability to use and learn techniques, skills and modern tools for scientific practices

	PO7
	Science and Society
	Ability to apply reasoning to assess the different issues related to society and the consequent responsibilities relevant to the professional scientific practices

	PO8
	Life-Long Learning
	Aptitude to apply knowledge and skills that are necessary for participating in learning activities throughout the life

	PO9
	Environment and Sustainability
	Ability to design and develop modern systems which are environmentally sensitive and to understand the importance of sustainable development.

	PO10
	 Ethics
	Apply ethical principles and professional responsibilities in scientific practices

	PO11
	Project Management
	Ability to demonstrate knowledge and understanding of the scientific principles and apply these to manage projects 


Programme Specific Outcomes (PSO’s):
· PSO1: Basic understanding of fundamental concepts of geology and applying it on the various natural processes occurring on and inside the Earth as a whole system.
· PSO2: Clearly formulate and solve real life challenges with respect to human environment interactions. 
· PSO3: Applications of fundamental principles of geology in finding out various minerals and other natural resources for the betterment of human society. 
· PSO4: Acquisition of skills to effectively communicate the knowledge of geology to the society for safeguarding the physical environment. 
Scheme of Examinations for UG programme
Under NEP-2020 (Multiple Entry- Exit, Internship and CBCS-LOCF) w.e.f. session 2022-23 (in phased manner)
Course: Geology
	Semester
	Course
	Paper(s)



	Nomenclature 

of Paper (s)
	Credits
	Workload/ 

hours 

per week
	Internal 

Marks
	External 

Marks
	Total
	Exam Duration

	I 
	CC- Geology-I


	B-GGY-N-101
	Physical Geology
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-102
	Geomorphology
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-103


	Practicals Based on

B-GGY-N-101 and
B-GGY-N-102
	2
	4
	25
	25
	50
	3

	II
	CC- Geology-II
	B-GGY-N-201
	Mineralogy
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-202
	Basic Petrology
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-203


	Practicals Based on

B-GGY-N-201 and
B-GGY-N-202
	2
	4
	25
	25
	50
	3

	III


	CC- Geology-III


	B-GGY-N-301
	Palaeontology
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-302
	Stratigraphy
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-303


	Practicals Based on

B-GGY-N-301 and
B-GGY-N-302
	2
	4
	25
	25
	50
	3

	IV
	CC- Geology-IV


	B-GGY-N-401
	Structural Geology
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-402
	Geochemistry
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-403


	Practicals Based on

B-GGY-N-401 and
B-GGY-N-402
	2
	4
	25
	25
	50
	3

	V
	CC- Geology-V
	B-GGY-N-501
	Sedimentology
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-502
	Igneous and Metamorphic Petrology
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-503


	Practicals Based on

B-GGY-N-501 and
B-GGY-N-502
	2
	4
	25
	25
	50
	3

	
	DSE-I


	B-GGY-N-504
	Energy Resources and 
Fuel Geology
	4
	4
	50
	50
	100
	3

	
	
	B-GGY-N-505

	Practicals Based on

B-GGY-N-504
	2
	4
	25
	25
	50
	3

	
	DSE-II
	B-GGY-N- 506
	Environmental Geology and Natural Hazards
	4
	4
	50
	50
	100
	3

	
	
	B-GGY- N-507

	Practicals Based on

B-GGY-N-506
	2
	4
	25
	25
	50
	3

	
	DSE-III
	B-GGY- N-508
	MOOC*(From Swayam Portal or any other portal)
	
	
	
	
	
	

	
	 SEC-Geology-I
	B-GGY-N-S1
	Field Geology-I
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-S2
	Field Training-I
	4
	8
	50
	50
	100
	3

	VI
	CC- Geology-VI
	B-GGY-N-601
	Economic and Mining Geology 
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-602
	Hydrogeology and Engineering Geology 
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-603


	Practicals Based on

B-GGY-N-601 and
B-GGY-N-602
	2
	4
	25
	25
	50
	3

	
	DSE-IV


	B-GGY-N-604
	Remote Sensing and GIS
	4
	4
	50
	50
	100
	3

	
	
	B-GGY-N-605

	Practicals Based on

B-GGY-N-604
	2
	4
	25
	25
	50
	3

	
	DSE-V


	B-GGY-N- 606
	Exploration Geology and Surveying
	4
	4
	50
	50
	100
	3

	
	
	B-GGY- N-607

	Practicals Based on

B-GGY-N-606
	2
	4
	25
	25
	50
	3

	
	DSE-VI

	B-GGY-N-608
	MOOC* (From Swayam Portal or any other portal)
	
	
	
	
	
	

	
	SEC- Geology-I
	B-GGY-N-S1
	Field Geology-I
	2
	2
	25
	25
	50
	3

	
	
	B-GGY-N-S2
	Field Training-I
	4
	8
	50
	50
	100
	3

	VII
	RAEC-I
	B-GGY-N-701
	Research Ethics
	4
	4
	50
	50
	100
	3

	
	RAEC-II
	B-GGY-N-702
	Research Methodology
	4
	4
	50
	50
	100
	3

	
	RAEC-III
	B-GGY-N-703
	Review of Literature Seminar
	4
	
	
	
	100
	1

	
	RAEC-IV
	B-GGY-N-704
	Synopsis writing and

seminar
	4
	
	
	
	100
	1

	VIII
	
	B-GGY-N-800
	Research
	20
	
	
	
	
	

	
	
	B-GGY-N-801
	Mid-term Seminar 
	2
	
	
	
	50
	1

	
	
	B-GGY-N-802
	Pre-submission seminar
	2
	
	
	
	50
	1


Notes:

· Credits(C); Core Course (CC); Discipline Specific Elective Courses (DSE); General Elective Courses (GE); Skill Enhancement Courses (SEC); Ability Enhancement Compulsory Courses (AECC); Research Ability Enhancement Courses (RAEC).
· Major, Minor, Generic Elective subjects and DSE options will be offered depending upon the availability of faculty/infrastructure/timetable of the Institute/College.

· Honors courses to be taken if student opt for Honors course in third year and will have to be taken compulsorily by the students opting for fourth year of the programme (Honors and Research) if these courses are not completed earlier at level 7.

· All the field work, Internship, dissertation/thesis will be effected through guided learning by allotting a teacher as guide to every student.

· Each candidate shall be examined in the courses through a system of Comprehensive Continuous Assessment using a mix of Internal and End term evaluation. The internal Assessment and End term evaluation for different courses of programme shall carry weightage of 50% each. Internal assessment (50%) shall be based on clearly defined components of class attendance and participation (10%), mid term exam of 2-hour duration (30%) and assignments-presentation (10%) of the credit and the rest (50%) through end term Examinations. 
B-GGY-N-101

PHYSICAL GEOLOGY

Credits: 2
Total marks: 50

External marks: 25

Internal marks:25

  Examination Time: 3 hrs.
Course Outcomes (COs):  
B-GGY-N-101.1: Provides basic understanding about various physical, geological aspects and its  



    relation with mankind.  
B-GGY-N-101.2: Imparting knowledge about the processes in action on the Earth’s surface and below 

    the surface and their impact on mankind.
Note for Paper Setters: Question no. 1 is compulsory and comprising short answer type questions covering the entire syllabus. In addition to Question No. 1, Examiner will set eight (08) questions, four (04) questions from each unit. 
Note for students: A student will attempt five (05) questions, selecting two (02) questions from each unit. Question no.1 is compulsory. All questions carry equal marks.
Unit I 
Significance of Geology to mankind; Geology and its branches - their interrelationship; Solar System, Theories regarding origin of the Earth, Shape and size of the Earth and its relief features; Interior of the Earth; Age of the Earth. 
Unit II 
Volcanoes - their types, products and causes; Earthquakes - seismic waves, intensity scale, damage to life and property, causes; Continental Drift - Wegner’s concept, Continental Drift and evidence; Elementary ideas about Sea floor spreading and Plate tectonics. 
BOOKS RECOMMENDED
· Principles of Physical Geology- A. Holmes 
· Plate Tectonics and Crustal Evolution- K.C. Condie
· Aspects of Tectonics- K.S. Valdiya 
· Essentials of The Earth Science- K. Kelvin     
                                                      Mapping of Course Outcomes to Program Outcomes 
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-101.1
	3.0
	3.0
	2.0
	1.0
	3.0
	1.0
	3.0
	3.0
	3.0
	2.0
	2.0

	B-GGY-N-101.2
	3.0
	3.0
	3.0
	2.0
	3.0
	2.0
	2.0
	3.0
	3.0
	1.0
	2.0

	Average
	3.0
	3.0
	2.5
	1.5
	3.0
	1.5
	2.5
	3.0
	3.0
	1.5
	2.0


                                         Mapping of Course Outcomes to Program Specific Outcomes 

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-101.1
	3.0
	3.0
	2.0
	3.0

	B-GGY-N-101.2
	3.0
	3.0
	2.0
	2.0

	Average
	3.0
	3.0
	2.0
	2.5


B-GGY-N-102

GEOMORPHOLOGY

Credits: 2

Total marks: 50

External marks: 25

Internal marks:25

Examination Time: 3 hrs.
Course Outcomes (COs):  

B-GGY-N-102.1: Understanding of the surface geological processes and their effect on mankind and             
     environment.

B-GGY-N-102.2: Enhancement of knowledge about changes on the Earth’s surface by learning various 

    geomorphological processes.

Note for Paper Setters: Question no. 1 is compulsory and comprising short answer type questions covering the entire syllabus. In addition to Question No. 1, Examiner will set eight (08) questions, four (04) questions from each unit. 

Note for students: A student will attempt five (05) questions, selecting two (02) questions from each unit. Question no.1 is compulsory. All questions carry equal marks.

Unit I 

Basic concepts of Geomorphology; Fundamentals of Erosion; Weathering and its types - physical, chemical and biological; Soil profile and Soil formation; Mass wasting: types and causes; Drainage patterns and causes of its formations. 

Unit II 

Erosional and Depositional features of Fluvial, Arid and Glacial geomorphic cycles; Cycle concept in Geomorphology; Peneplanation and its types; Uplift and Rejuvenation. 

BOOKS RECOMMENDED

· Principles of Physical Geology- A. Holmes 

· Principles of Geomorphology- W.D. Thornbury 

· Geomorphology- V.K. Sharma 

· Essentials of The Earth Science- Kelvin     

Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-102.1
	3.0
	3.0
	2.0
	2.0
	3.0
	1.0
	2.0
	3.0
	2.0
	1.0
	3.0

	B-GGY-N-102.2
	3.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	3.0

	Average
	3.0
	3.0
	2.5
	2.0
	3.0
	2.0
	2.5
	3.0
	2.5
	1.5
	3.0


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-102.1
	3.0
	3.0
	3.0
	2.0

	B-GGY-N-102.2
	3.0
	3.0
	3.0
	3.0

	Average
	3.0
	3.0
	3.0
	2.5


B-GGY-N-103 
PRACTICAL
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs.
Course Outcomes (COs): Enhancing of practical knowledge in context of physiographical and   lithostratigraphical aspects of Geology.
Practical exercises based on B-GGY-N- 101 (Physical Geology) and B-GGY-N- 102 (Geomorphology).
· Study of major geomorphic features and their relationships with outcrops through physiographic models. 

· Study of soil profile of any specific area.
· Study of distribution of major lithostratigraphic units on the map of India.
· Study of Topographic contours and Topographic sheets on various scales. 
Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-103
	3.0
	2.75
	3.0
	2.5
	2.0
	2.0
	2.5
	3.0
	2.5
	1.5
	1.25


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-103
	2.5
	3.0
	2.75
	2.5


B-GGY-N-201
MINERALOGY
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs.
Course Outcomes (COs):  

B-GGY-N-201.1: Learning about structural bonding and classification of the minerals. 
B-GGY-N-201.2: Understanding physical, chemical, and optical properties of silica group of minerals and mafic minerals. 
Note for Paper Setters: Question no. 1 is compulsory and comprising short answer type questions covering the entire syllabus. In addition to Question No. 1, Examiner will set eight (08) questions, four (04) questions from each unit. 
Note for students: A student will attempt five (05) questions, selecting two (02) questions from each unit. Question no.1 is compulsory. All questions carry equal marks.

Unit I 

Mineral - definition; Types of bonding, Isomorphism, Polymorphism, Pseudomorphism; Classification of minerals; Physical and Chemical properties of minerals.

Unit II 

Optical properties of minerals; Study of physical, chemical and optical properties of Quartz (Amethyst, Rosy quartz, Rutilated quartz, Chalcedony and Agate), Amphibole (Hornblende, Tremolite and Actinolite), Pyroxene (Augite and Diopside) and Feldspar (K- Feldspar, Albite, Anorthite, Orthoclase and Anorthoclase) group of minerals. 

BOOKS RECOMMENDED 

· Rutley's Elements of Mineralogy- H.H. Read 

· Dana's Textbook of Mineralogy-W.E. Ford 

· Mineralogy- Berry and Mason 

· Mineralogy for students- M.I. Batty 

· Optical Mineralogy- E.E. Wahlstrom 

· Optical Mineralogy- P.F. Kerr 

· Elements of Optical Mineralogy- A.N. Winchell
Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-201.1
	3.0
	3.0
	2.0
	2.0
	3.0
	1.0
	2.0
	3.0
	2.0
	1.0
	3.0

	B-GGY-N-201.2
	3.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	3.0

	Average
	3.0
	3.0
	2.5
	2.0
	3.0
	2.0
	2.5
	3.0
	2.5
	1.5
	3.0


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-201.1
	3.0
	3.0
	3.0
	2.0

	B-GGY-N-201.2
	3.0
	3.0
	3.0
	3.0

	Average
	3.0
	3.0
	3.0
	2.5


B-GGY-N-202
BASIC PETROLOGY
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs.
Course Outcomes (COs):  

B-GGY-N-202.1: Learning about Rocks, their types, composition and uses.  

B-GGY-N-202.2: Elementary idea about Magma and its composition, differentiation and Physical properties.
Note for Paper Setters: Question no. 1 is compulsory and comprising short answer type questions covering the entire syllabus. In addition to Question No. 1, Examiner will set eight (08) questions, four (04) questions from each unit. 
Note for students: A student will attempt five (05) questions, selecting two (02) questions from each unit. Question no.1 is compulsory. All questions carry equal marks.

Unit I 

Rocks: Definition, Classification of Rocks and Types of rocks, Igneous Rocks, Sedimentary Rocks, Metamorphic Rocks. Rock Cycle, uses associated with different Rock types, Introduction to Extraterrestrial Rocks.
Unit II 

Composition and types of magma; Physical properties of magma: temperature, viscosity and density; Magmatic differentiation and assimilation; Bowen reaction series.

BOOKS RECOMMENDED 
· Petrology, Igneous, Sedimentary, Metamorphic- Ehlers Ernest G. and Blatt, Harvey 

· A Text Book of Geology- P. K. Mukherjee.

· Engineering and General Geology- Parbin Singh
· The Principles of Petrology- G. W. Tyrell
Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-202.1
	3.0
	3.0
	2.0
	2.0
	2.75
	2.0
	2.0
	3.0
	2.0
	2.25
	2.0

	B-GGY-N-202.2
	3.0
	3.0
	3.0
	2.0
	2.75
	3.0
	3.0
	3.0
	3.0
	2.0
	2.0

	Average
	3.0
	3.0
	2.5
	2.0
	2.75
	2.5
	2.5
	3.0
	2.5
	2.125
	2.0


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-202.1
	3.0
	2.0
	3.0
	2.0

	B-GGY-N-202.2
	3.0
	2.5
	3.0
	3.0

	Average
	3.0
	2.25
	3.0
	2.5


B-GGY-N-203 
PRACTICAL
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs.
Course Outcomes (COs): Learn to identify common rocks and rock forming minerals in hand specimen. 

Practical exercises based on B-GGY-N- 201 (Mineralogy) and B-GGY-N- 202 (Basic Petrology).

· Study of physical properties of minerals in hand specimen Silicates: Olivine, Garnet, Kyanite, Staurolite, Tourmaline, Augite, Actinolite, Tremolite, Hornblende, Talc, Muscovite, Biotite, Quartz, Orthoclase, Plagioclase, Microcline.
· Study of physical properties of Quartz varieties: Chert, Flint, Chalcedony, Agate, Jasper, Amethyst, Rose quartz, Smoky quartz, Rock crystal. 
· Study of Petrography of Igneous (Granite, Pegmatite, Microgranite, Dolerite, Granodiorite and Dolerite porphyry), Metamorphic (Hornblende schist, Fuschite quartzite, Hematite jasper quartzite) and Sedimentary (Shale, Limestone, Sandstone) rocks.
Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-203
	3.0
	2.5
	3.0
	2.0
	1.5
	2.0
	2.5
	2.75
	2.5
	1.5
	2.5


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-203
	3.0
	2.0
	3.0
	2.5


B-GGY-N– 301

PALAEONTOLOGY
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs.
Course Outcomes (COs):  

B-GGY-N-301.1: Understanding the concept of evolution by learning about fossils and morphology of various important fossils.
B-GGY-N-301.2: Understanding the vertebrate life, Elementary idea about micropalaeontology and its application in the hydrocarbon industry.

Note for Paper Setters: Question no. 1 is compulsory and comprising short answer type questions covering the entire syllabus. In addition to Question No. 1, Examiner will set eight (08) questions, four (04) questions from each unit. 
Note for students: A student will attempt five (05) questions, selecting two (02) questions from each unit. Question no.1 is compulsory. All questions carry equal marks.

Unit I 

Fossils, Mode of preservation of fossils, Conditions of fossilization; Organic evolution, Brief Introduction and Morphology of Brachiopod, Trilobite and Mollusca.

Unit II

Evolution of Horse and Man; Gondwana flora; Elementary idea of Micropalaeontology and its scopes; Morphology of Foraminifers, Fossil spores and pollen.

Books recommended

· Invertebrate palaeontology- H. Wood

· Principles of Invertebrate Palaeontology- Shrock and Twenhoffel

· Invertebrate fossils. Moore- Lalicker and Fisher

· Evolution of vertebrates- E. A. Colbert

· Microfossils- H. M. Brasier
Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-301.1
	3.0
	3.0
	2.0
	3.0
	2.5
	2.0
	2.0
	3.0
	3.0
	1.0
	2.5

	B-GGY-N-301.2
	3.0
	3.0
	3.0
	2.0
	3.0
	1.5
	3.0
	3.0
	3.0
	2.0
	3.0

	Average
	3.0
	3.0
	2.5
	2.5
	2.75
	1.75
	2.5
	3.0
	3.0
	1.5
	2.75


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-301.1
	3.0
	2.0
	1.0
	2.0

	B-GGY-N-301.2
	3.0
	2.0
	2.0
	3.0

	Average
	3.0
	2.0
	1.5
	2.5


B-GGY-N-302

STRATIGRAPHY

Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs.
Course Outcomes (COs):  

B-GGY-N-302.1: Elementary idea regarding concepts in stratigraphy, principles of stratigraphy and correlation.
B-GGY-N-302.2: Understanding the framework of the stratigraphy India.
Note for Paper Setters: Question no. 1 is compulsory and comprising short answer type questions covering the entire syllabus. In addition to Question No. 1, Examiner will set eight (08) questions, four (04) questions from each unit. 

Note for students: A student will attempt five (05) questions, selecting two (02) questions from each unit. Question no.1 is compulsory. All questions carry equal marks.

Unit I

Definition of Stratigraphy, Principles of Stratigraphy, Stratigraphic nomenclature– Lithostratigraphic, Biostratigraphic and Chronostratigraphic classifications; Geological time scale; Principles of correlation. 

Unit II

Precambrian Stratigraphy: Dharwar, Cuddapah and Vindhyans. Paleozoic Stratigraphy of India with emphasis on Gondwana Sequence, Deccan Traps. 

Books Recommended

· Geology of India- D.N. Wadia

· Geology of India and Burma- M.S. Krishnan

· Fundamentals of Historical Geology and Stratigraphic of India- Ravindra Kumar

· Principles of Stratigraphy- Dunbar and Rogers

· Geology and Evolution of Indian Plate- S.M. Naqvi
Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-302.1
	3.0
	2.0
	1.5
	2.5
	3.0
	2.0
	2.0
	3.0
	2.0
	1.0
	3.0

	B-GGY-N-302.2
	3.0
	2.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	3.0

	Average
	3.0
	2.0
	2.25
	2.25
	3.0
	2.5
	2.5
	3.0
	2.5
	1.5
	3.0


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-302.1
	3.0
	3.0
	3.0
	2.0

	B-GGY-N-302.2
	3.0
	3.0
	2.5
	3.0

	Average
	3.0
	3.0
	2.75
	2.5


B-GGY-N-303 
PRACTICAL
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs

Course Outcomes (COs): Learn to identify fossils and stratigraphic rock in hand specimen. 

Practical exercises based on B-GGY-N- 301 (Palaeontology) and B-GGY-N- 302 (Stratigraphy).

· Study of diagnostic morphological characters, systematic position, stratigraphic position and age of various invertebrate, vertebrate and plant fossils.
· Study of geological map of India and identification of major stratigraphic units.  

· Study of rocks in hand specimen from known Indian stratigraphic horizons. 

Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-303
	3.0
	3.0
	2.5
	3.0
	2.0
	2.0
	1.5
	3.0
	3.0
	2.75
	2.5


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-303
	3.0
	2.5
	3.0
	2.5


 B-GGY-N-401

STRUCTURAL GEOLOGY
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs.
Course Outcomes (COs):  
B-GGY-N-401.1: Provides understanding about basics of structural geology. 
B-GGY-N-401.2: Understanding about the processes of folding, faulting and jointing of the strata and their identification in the field. 
Note for Paper Setters: Question no. 1 is compulsory and comprising short answer type questions covering the entire syllabus. In addition to Question No. 1, Examiner will set eight (08) questions, four (04) questions from each unit. 

Note for students: A student will attempt five (05) questions, selecting two (02) questions from each unit. Question no.1 is compulsory. All questions carry equal marks.

Unit I 
Elements of Structural Geology-Attitude of beds, Strike and Dip; Deformation of rocks - Force, Stress, Strain and Rupture; Elastic and Plastic deformations; Unconformity and its types. Introduction to Orogeny, Folds; their morphology, genetic and geometric classification, recognition of folds on maps and in the field. 
Unit II 
Tectonic divisions of Himalayas. Faults, their geometric and genetic classification, recognition of faults on maps and in the field. Joints and their classification and recognition in field.
BOOKS RECOMMENDED 
· Structural Geology -M.P. Billing 
· Foundation of Structural Geology -R.G. Park 
· Principles of Structural Geology -G.M. Mevin 
· Theory of Structural Geology- N.W. Gokhale
· The Techniques of Modern Structural Geology-John G. Ramsay
· Aspects of Tectonics – K.S. Valdiya

· Dynamic Himalayas – K.S. Valdiya            
Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-401.1
	3.0
	3.0
	2.0
	2.0
	3.0
	1.0
	2.0
	3.0
	3.0
	1.0
	2.0

	B-GGY-N-401.2
	3.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.5

	Average
	3.0
	3.0
	2.5
	2.0
	3.0
	2.0
	2.5
	3.0
	3.0
	2.0
	2.25


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-401.1
	3.0
	3.0
	3.0
	2.0

	B-GGY-N-401.2
	3.0
	3.0
	3.0
	3.0

	Average
	3.0
	3.0
	3.0
	2.5


B-GGY-N-402
GEOCHEMISTRY
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25 

Examination time: 3 hrs.
Course Outcomes (COs):  

B-GGY-N-402.1: Provides the idea about elemental composition in different spheres of The Earth.
B-GGY-N-402.2: Application of ionic variability, trace and isotropic concentration in Geology.
Note for Paper Setters: Question no. 1 is compulsory and comprising short answer type questions covering the entire syllabus. In addition to Question No. 1, Examiner will set eight (08) questions, four (04) questions from each unit. 

Note for students: A student will attempt five (05) questions, selecting two (02) questions from each unit. Question no.1 is compulsory. All questions carry equal marks.

Unit I 

Chemical composition and characteristics of Atmosphere, Lithosphere and Hydrosphere; Geochemical cycles; Goldschmidt’s classification of elements; Application of Thermodynamics in Geology.

Unit II 

Principles of ionic substitution in minerals; Physio-chemical factors in sedimentation; Applications of trace elements in Geology and REE patterns; Significance of stable isotope geochemistry in Geology.
BOOKS RECOMMENDED 
· Introduction to Geochemistry- C.B. Mason and Moore 

· Introduction to Geochemistry- K.B. Krauskopf 

· Principles of Isotope Geology- G. Faure 

· Stable Isotope Geochemistry- J. Hoefs 
Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-402.1
	3.0
	2.5
	2.5
	2.0
	3.0
	1.0
	2.0
	3.0
	2.0
	1.0
	3.0

	B-GGY-N-402.2
	3.0
	2.5
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	3.0

	Average
	3.0
	2.5
	2.75
	2.0
	3.0
	2.0
	2.5
	3.0
	2.5
	1.5
	3.0


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-402.1
	3.0
	3.0
	2.0
	2.0

	B-GGY-N-402.2
	3.0
	3.0
	2.5
	3.0

	Average
	3.0
	3.0
	3.0
	2.5


B-GGY-N-403 
PRACTICAL
Credits: 2

Total marks: 50

External marks: 25

Internal marks: 25

Examination time: 3 hrs.
Course Outcomes (COs): To represent geochemical data graphically and to do interpretation. Learn to study structural maps and cross-sections. 

Practical exercises based on B-GGY-N- 401 (Basic Petrology) and B-GGY-N- 402 (Structural Geology).

· Study of diagnostic morphological characters of faults and fold in hand specimen.
·  To study the geochemical data in tabular form.  

· To draw and interpret the Harker variation diagram. 

· To draw O16 and O18 diagram from already present data.
· Study of Geological/ Structural maps and cross-sections.

· Numerical exercise on structural problems. 




Mapping of Course Outcomes to Program Outcomes
	COs/POs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	B-GGY-N-403
	3.0
	2.0
	2.5
	3.0
	2.8
	3.0
	3.0
	3.0
	2.5
	1.5
	3.0


Mapping of Course Outcomes to Program Specific Outcomes

	COs/PSOs
	PSO1
	PSO2
	PSO3
	PSO4

	B-GGY-N-403
	3.0
	3.0
	3.0
	2.5


