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Some Modifications in credit distribution suggested in the eight semester of the existing BS
MS major Course structure (Annexure) is proposed below (to be effective from January
2025, Even Semester).

Semesters Existing Credit Proposed Credit Remarks

Semester
VIII

EES 402: Global
Climate Change: 2
Credits

EES 402: Global
Climate Change: 4
Credits

Considering the immense impact of
climate change, the scope of this course
has been enlarged. The revised course
content is attached.

EES 404: Basin
Analysis and Geology
of Fuels: 3 Credits

EES 404: Basin
Analysis and Geology
of Fuels: 4 Credits

Considering the practical aspects and
multidisciplinary nature (involving
Geology, Geophysics and Exploration)
the scope of this course has been
enlarged. The revised course content is
attached.

EES 408:
Sustainability
Informatics: 4 Credits
and EES 412:
Practices in
Sustainability
Informatics (Lab)

Now to be included in
the list of elective
papers. Students may
opt for two Elective
papers in the eighth
semester instead of one
elective .

             Annexure-2 
Modifications of BS-MS course from the EES Department



VIII Semester course structure

VIII Semester
Course No. Course Name Class

Hr Lab Hr Tut Hr FieldWork
Total
Credit

EES 402 Global Climate Change 3 0 0 0 4
EES 404 Basin Analysis & Geology of Fuels 3 0 0 0 4
EES 406 Geohydrology 3 2 0 0 4
**Elective-1 3 0 0 0 3
**Elective- 2 3 0 0 0

**Electives Semester VIII (ANY TWO)

Course No. Course Name Class
Hr Lab

Hr
Tut Hr Total

Credit

EES 408 Sustainability Informatics & 3 0 0 3
Practices

EES 414 Atmospheric Science 3 0 0 3
EES 416 Aerosol Science 3 0 0 3

EES 418 Indian Monsoon and Variability 3 0 0 3
EES 420 Mineral Exploration 3 0 0 3

EES 422
Statistics & Analytics for Earth &
Environment Science (EES)

3 0 0 3

EES 424 Isotope Geochemistry 3 0 0 3

EES 426 Marine Biogeochemical Cycle 3 0 0 3

EES 427 Conservation of Nature &
Natural Resources

3 0 0 3

EES 428 EIA and Environmental Planning 3 0 0 3

EES 429 Earth Surface Processes 3 0 0 3

Salient Changes proposed:
a) Students may opt for two Elective papers in the eighth semester
b) Credits for EES 402 and EES 404 to be increased to 4 for each. The course contents

have revised accordingly.
c) EES 408 and EES 412 are now combined into EES 408 and included in the list of

Electives

3
Total 15 2 0 0 18



Modification of EES 402 and EES 404

Course Title EES 402 : Global Climate Change

Course Level (tick (√ ) in
relevant option) 100 |__| 200 |__| 300 | | 400 |√_| 500 |__| 600 |__| Semester: Odd | | Even |_√_|

Course Type (tick (√ ) in
relevant option) Core/√ Professional/Department Elective/Open Elective/Minor√: Major/Minor

Department: Earth And Environmental Science
Units/Credits: 4 (Lecture : + Tutorial: 0 + Fieldwork:0+Self-study: )
For: BS-MS (Dual Degree) | √ | Integrated Ph.D. |___| Ph.D. |__|

Proposers:
Prof. Joydip Mukhopadhyay
Dr. Azhar Shaikh
Dr. Tushar M. Chakraborti

Others interested faculty:
Prerequisites, if any All EES 300 level
Effective from: Semester √ VIII of Academic year 2024-25
Learning Objectives:
This course provides an introduction to the science of climate change. The climate system evolves through time under the
influence of its own internal dynamics and due to changes in external factors that are called forcings. The course is divided into
four parts: (i) Understanding the drivers and factors shaping the Earth’s climate; (ii) Meteorological consequences of climate
variability and change; (iii) human influence on climate variability and change; (iv) Global emission scenarios and climate change
globally and regionally. Upon completion of this course, students will learn the different aspects of the science of climate change as
well as specific regional issues of climate change with reference to South Asia.
Course Content:
Unit-1: Introduction to the Science of Climate Change
Climate system and its key elements – Geosphere, cryosphere, hydrosphere, atmosphere and biosphere; Key
concepts in climate science; Indicators of climate change (global and regional surface temperature, sea-level, ocean
acidification, ice-sheets and glaciers, greenhouse gas concentrations, extreme events); Drivers of climate change; Observations
on issues of climate change through space and time.
Unit-2: The Earth’s Changing Climate
Forcing: Natural - Variation in Earth’s orbit; Variation in solar output; Climate change due to atmospheric constituents
(derived from volcanic eruptions, mineral dust); Anthropogenic - Increase in greenhouse gases, aerosols; change of Land use
pattern. Feedback mechanisms in the climate systems: Air-sea interactions, cloud-albedo, carbon cycle and accumulation of
CO2 in the atmosphere; Description of various effects of atmospheric greenhouse gas accumulation in the climate
system; Aerosols (direct, semi- direct, and indirect effects). Millennium scale climate change and variability: Proxies and archives,
reconstruction from tree rings, lake sediments and speleothems; Concept of Medieval Warming Period and the Little Ice Age,
droughts and mega-droughts, PAGES2K, temperature reconstructions (global).
Unit-3: Radiative Forcing and Budget
Concept of Radiative forcing (RF), natural (solar irradiance, volcanic) and anthropogenic (green house gases, ozone and
stratospheric water vapor, aerosols and cloud effects, land surface change) RF; Time evolution of RF; Uncertainty associated with
RF; Future RFs.
Unit-4: Climate Model Chain and Evaluations
Earth system models, atmospheric general circulation model, regional climate models and their characteristics; Techniques
(evaluation, multi-model ensemble) of assessing climate models; Regional climate downscaling skills and added value; Climate
sensitivity and climate feedbacks.
Unit-5: Global Climate Change Projections
Climate model ensembles and source of uncertainty from emission to projection, projected changes for next century
(temperature and energy budget, water cycle, circulation, ocean, and cryosphere); Abrupt climate change.
Unit-6: Regional Climate Projections and Impacts
Regional meteorology; Regional climate model high-resolution climate validation and projection for India; Regional projection focus
on monsoon - ENSO, atmospheric circulation; Agriculture, water resources, energy, health; Climate extremes (frequency,
occurrence, and intensity), sea level rise, scale of melting of glaciers, concept of green economy.
Unit -7 Climate change and Global Ocean
Impact of climate change on Ocean surface temperature and on thermocline structure. Climate change and prominent ocean
variability such as ENSO, IOD, AMO. Climate change and its impact on ocean atmosphere interaction. Impact of climate change
on Arctic and Antarctic ice.
Unit-8 Climate change and global general circulation.
Impact of deforestation on climate change. Non-conventional energy source and its potential role in mitigating climate change.
Climate change and vector borne diseases.
Suggested Reading:
1. Dessler, A., 2012, Introduction to Modern Climate Change, Cambridge University Press.
2. Ruddiman, W. F., 2001, Earth & Climate: Past and Future, W. H. Freeman amp; Co Ltd.
3. Pant, G. B., and Rupa Kumar, K., 1997, Climate of South Asia, Wiley.
4. McGuffie, K., and Henderson-Sellers, A., 2014, The Climate Modelling Primer (4 th Edition), Wiley.



5. Krishnan et al. 2020, Assessment of climate change over the Indian region. A report by MoES, Published by Springer
Justification for a need of modification: This course is basic course for climate science. As an interdisciplinary science for students
of Earth and Environmental Science the course content needs some more elaborations.
Course Title EES 404 : Basin Analysis and Geology of Fuels (4)
Course Level (tick (√ ) in
relevant option) 100 |__| 200 |__| 300 | | 400 |√_| 500 |__| 600 |__| Semester: Odd | | Even |_√_|

Course Type (tick (√ ) in
relevant option) Core/√ Professional/Department Elective/Open Elective/Minor√: Major

Department: Earth And Environmental Science
Units/Credits: 4 (Lecture : 04 + Tutorial: 0 + Self-study: )
For: BS-MS (Dual Degree) | √ | Integrated Ph.D. |___| Ph.D. |__|

Proposers:
Prof. Joydip Mukhopadhyay
Dr. Azhar Shaikh
Dr. Tushar M. Chakraborti

Others interested faculty:
Prerequisites, if any All EES 300 level
Effective from: Semester √ VIII of Academic year 2024-25
Learning Objectives:
Mineral and fossil fuels constitute an essential resource for energy production. This course endeavors to introduce students to
various aspects of these resources such as the nature, distribution, occurrence, genesis, and the reserves in India. In the case of
petroleum, the aspects covering reservoir rocks, migration, trapping mechanisms and role of plate tectonic settings will be
discussed. Additionally, non-conventional hydrocarbons such as gas hydrates and their potential will be introduced. In coal geology
some of of the organic matter in coal petrology will also be covered. Further the potential for coal-bed methane will also be
discussed. Lastly, the methods of exploration for atomic minerals will be introduced here.
.
Unit-1: Facies models for siliciclastic depositional systems: deep-sea fan, alluvial-fluvial, delta, shelf.
Unit 2: Carbonate platforms: general characteristics, types and facies models of carbonate shelf, ramp and rimmed shelf
Unit: 3: Sequence Stratigraphy: principles, Definition of sequence stratigraphic surfaces, sequence. Examples from siliciclastic
and carbonate depositional systems
Unit-4: Petroleum Geology
Petroleum - Its different states of natural occurrence, chemical composition and physical properties of crude in nature, origin of
petroleum, concept of kerogen and its kerogen; Biogenic and thermal effect; Reservoir rocks - general attributes and petrophysical
properties; Classification of reservoir rocks - fragmental reservoir rocks and chemical reservoir rocks; Concept of flow unit;
Migration of oil and gas - Geologic framework of migration, short and long distance migration, primary and secondary migration;
Geologic factors controlling hydrocarbon migration, forces responsible for migration, migration routes and barriers; Hydrocarbon
traps - Definition, anticlinal theory and trap theory, classification of hydrocarbon traps, time of trap formation and time of
hydrocarbon accumulation; Cap rocks – definition and general properties; Formation water characteristics as tool oil exploration;
Plate tectonics and global distribution of hydrocarbon reserves; Classification of Indian petroliferous basins and petroleum geology
of Assam, Bengal, Cauvery, Krishna-Godavari, Cambay and Bombay offshore basins; Natural gas hydrates and its potentialities.
Unit-5: Coal Geology
Coal and its properties - Different varieties and ranks of coal; Origin of coal; Types of depositional processes; Coalification
processes and its causes; Sediments closely associated with coal (coal balls, tonsteins, seat-earths, under-clays, fire-clays and
soils); Lithotypes, microlithotypes and macerals, Maceral analysis of coal; Mineral and organic matter in coal; Application of coal
geology in hydrocarbon exploration; Coal-bed methane - Maturation of methane in coals, coal as a reservoir, fundamentals of coal
bed methane exploration and production; Methods of coal prospecting and estimation of coal reserves; Application of coal
petrography, proximate and ultimate analyses, industrial evaluation of coal characteristics with reference to coal classification;
Geological setting and characteristics of different coalfields and lignite fields of India; Uses of coal for various industries e.g.
carbonization, liquefaction, power generation, gasification and coal-bed methane production, Ideas on Metamorphism of Coal.
Unit-6: Nuclear Geology
Radioactivity and radioactive decay, growth and decay mechanisms (α β γ decay), decay units and dosage, concept of neutron
activation through time; Mineralogy of U and Th bearing economic minerals, geochemistry of U-Th and their distribution in ore
bodies through geologic time; U and Th metallogenic provinces of India; Detectors of radioactivity - Geiger, proportional and
scintillation counters and spectrometers, Role of illite as a useful tracer for Uranium Exploration
Suggested Reading
1. Catuneanu, Octavian; 2022, Principles of Sequence Stratigraphy, Elsevier, 2nd Edition.
2. Walker, R. G., 2006 Facies Models Revisited, https://doi.org/10.2110/pec.06.84.0001
3. Wright, V. P., Tucker, M. Carbonate Sedimentology, Wiley, DOI:10.1002/9781444314175
4. Selley, R. C., and Sonnenberg, S. A., 2014, Elements of Petroleum Geology (3 rdEdition), Academic Press.
5. Chilinger, G. V., Buryakovsky, L. A., Eremenko, N. A., and Gorfunkel, M. V., 2005, Developments in Petroleum Science-Geology and

Geochemistry of Oil and Gas (Volume 52), Elsevier Science.
6. North, F. K., 1985, Petroleum Geology, Springer Netherlands.
7. Chandra, D., Singh, R. M., and Singh, M. P., 2000, Textbook of Coal (Indian Context), Tara Book Agency.
8. Singh, M. P., 1998, Coal and organic Petrology, Hindustan Publishing Corporation.
9. Aswathnarayana, U., 1985, Principles of Nuclear Geology, Routledge.
10. Dahlkamp, F. J., 1993, Uranium Ore Deposits, Springe-Verlag.

https://doi.org/10.2110/pec.06.84.0001


Justification for a need of introducing new course: This course is basic course for introducing fuel geology and aspects of
exploration. Given the multi-specialization domains for fuel exploration, the scope has been enlarged.

Name and Signature of course proposers:

Prof. Joydip Mukhopadhyay Dr. Azhar Mohammed Shaikh Dr. Tushar M. Chakraborti

Recommendation of External experts/Senate members/Subject expert(s)

Description (Add separate sheet, if required)

Prof. Jyotisankar Ray, Calcutta University

Description (Add separate sheet, if required)

Prof. Arijit Ray, Presidency University

The above proposal followed by the recommendations of the External experts/Senate
members/Subject expert(s) appointed by Director is found to be acceptable by the
DUGC/DPGC in its meeting held on . The
committee recommended the introduction of new course for consideration of CoAA/DoAA and
Director/Chairperson Senate.

Dr. Azhar Shaikh Dr. Tushar Mouli
Chakraborti

Convener, DUGC Convener, DPGC

Prof. Joydip Mukhopadhyay
FIC/HoD

For Use of Academic Section

Recommended/Not Recommended to Senate
Chairperson

Coordinator/Dean, Academic Affairs
Recommended / Not Recommended for the approval/ratification by the Senate

Director/Chairperson Senate



AY 2024-25 Semester-II (January - May 2025)

Re-examination 2025

Event Schedule

Event Schedule

Pre-registration (for existing students) December 31, 2024 - January 03, 2025 (Tue-Fri)
Registration (for existing and new students) January 01 - January 03 (Wed-Fri)
Classes Commence Jan 06 (Mon)
Senate Meeting 1 In the week of Jan 13 - Jan 18
Late Registration with Fine (INR 1000/-) Jan 17 (Fri)
Last date of add/drop Jan 17 (Fri)
Class Committee Meeting In the week of Feb 17 - 21

Lecture compensating Saturday
Feb 22 (to compensate for the lecture on the holiday of
Feb 26, Wednesday)

IAAC Meeting In the week of Feb 24 - 28
Mid-semester examination Mar 01 - Mar 08 (Sat-Sat)
Mid-semester Vacation Mar 09-16 (Sun-Sun)
Last date of document submission (For new Entrants) Mar 10 (Monday)
Last date for dropping overload course April 04 (Fri)

Lecture compensating Saturday
April 05 (to compensate for the lecture on the holiday of
March 31, Monday)

Lecture compensating Saturday
April 12 (to compensate for the lecture on the holiday of
April 10, Thursday)

Lecture compensating Saturday
April 19 (to compensate for the lecture on the holiday of
April 18, Friday)

PhD interviews Between April 21 - May 02
Pre-registration for Next semester April 21 - 25 (Mon-Fri)
SRS April 21 - 25, 2025 (Mon-Fri)
Deadline for submission of Ms project reports April 23 (Wed)
Last day of instruction April 25 (Fri)
Laboratory Exams and Ms project presentations April 28 - May 02 (Mon - Fri)
Ms project presentation April 28 - May 02 (Mon - Fri)
IAAC meeting In the week of April 28 - May 02
End-semester examination May 03 - May 10 (Sat - Sat)
Summer Vacation (for 1st year to 4th year Bs-MS
students) May 11 - Aug 03 (Sun-Sun)
Make-up Examination May 12-13 (Mon-Tue)
Senate Meeting 2 In the week of May 12-16
Last date for showing evaluated answer scripts May 14 (Wed)
Grade moderation day May 15 (Thu)
Last date for grade submission (including grade for MS
thesis) and
conversion of ‘I’ grade May 16 (Fri)

Deadline for grade change request May 23
Commencement of classes for 2025-26 Semester-I
(Jul-Dec 2025) Aug 01 (Fri)

Registration May 19-May 23 (Mon-Fri)
Senate Meeting 3 June last week / July 1st week
Examination July 01- July 04 (Tue - Fri)
Last date for Grade Submission for Re-examination July 11 (Fri)
Convocation In the week of July 28 - Aug 01

Summer vacation for faculties May 17 - Jul 28
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