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2. Principles of Paleontology – Raup and Stanley – CBS Publications 

3. Principles of Invertebrate Paleontology – Shrock and Twenhofel – CBS  

4. Fossil Invertebrates, Cambridge Univ.- Lehmann, U and Hilimer, G. (1983) 

5. Micropalaeontology, Graham and Trotman - Bignot, G. (1985) 

6. An introduction to Paleobotany - Arnold, Chester R 

7. Field Geology – McGraw Hill Book Co. - Lahee, F.H. (1961) 

8. Structural Geology – 3rd edition, Prentice Hall - Billings M.P. (1977)  

9. Stratigraphy and Sedimentation, W.H. Freeman – Krumbein and Sloss (1963) 

10. Economic Mineral Deposits – Bateman 

11. India’s Mineral Wealth - Oxford Univ. Press - Brown and Dey (1975) 

12. Industrial Minerals and Rocks of India - Allied Publishers - Deb, S. (1987). 

13. Hydrogeology – K. R. Karanth – Tata McGraw Hill Publishing Co. Ltd. 

14. Groundwater – H. M. Raghunath – Wiley Eastern Limited 

15. Elements of Hydrology – V. P. Singh 

16. Courses in Mining Geology – R.N.P. Arogyaswamy, Oxford and IBH Publishing Co. 

 

 

 

THIRD SEMESTER 

         Skills, employability and entrepreneurship: This semester is quite unique opportunity for students not only to know about the 

oceans as they cover 71% of the earth surface, but explore further living and non-living mineral resources, in the scenario of 

depletion of continental resources. Students have chance to go on ocean expedition and exit with course have skills to work 

in organizations related to ocean and well as Navy.  They will be exposed to start their own entrepreneurship.  Students are 

encouraged to undergo internships after the regular offline classes and attend the webinars related to the oceans.  

 

MGH 501: OCEANOGRAPHY – I (PHYSICAL AND CHEMICAL) 

  Skills, employability and entrepreneurship: These are similar to the above mentioned ones with an emphasis on the physics 

and chemistry of the oceans. Students have chance to go on ocean expedition and exit with course have skills to work in 

organizations related to ocean and well as Navy including the R & D Labs. and educational institutions.   

 

PHYSICAL OCEANOGRAPHY 

Unit 1 Wind generated waves in the oceans; their characteristics; shallow and 

deep water waves. Propagation, refraction, reflection and diffraction of 

waves. Wave spectrum, principles of wave forecasting. Mixing processes 

in the oceans; characteristics of important water masses. Tide-producing 

forces and their magnitudes; prediction of tides by the harmonic method; 

tides and tidal currents in shallow seas and estuaries. 

6 hrs 

Unit 2 Factors influencing coastal processes; transformation of waves in shallow 

water; effects of stratification; effect of bottom friction, littoral currents; 

wave action on sediment  movement; rip currents; beach stability, ocean 

beach nourishment; harbour resonance; seiches; tsunami; interaction of 

waves with structures. 

6 hrs 

Unit 3 The global wind system; action of wind on ocean surface; Ekman’s 

theory; Sverdrup, Stommel and Munk’s theories; upwelling and sinking 

with special reference to the Indian ocean. Inertial currents; divergences 

and convergences; geostrophic motion; barotropic and baroclinic 

6 hrs 
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conditions; oceanic eddies, relationship between density, pressure and 

dynamic topography; relative and slope currents. 

Unit 4 Wind driven coastal currents; typical scales of motion in the ocean.  

Characteristics of the global conveyor belt circulation and its causes. 

Formation of subtropical gyres; western boundary currents; equatorial 

current systems; El Nino and La Nina; monsoonal winds and currents 

over the North Indian Ocean; Somali current; Upwelling process in the 

Arabian Sea. Estuaries: classification and nomenclature; estuarine 

circulation and mixing; depth-averaged and breadth-averaged models; 

sedimentation in estuaries; salinity intrusion in estuaries; effect of 

stratification; coastal pollution; mixing and dispersal of pollutants in 

estuaries and near-shore areas. 

Interactive sessions of teaching to enhance students-teacher interactions 

through hands-on demonstrations and exercises related coastal and beach 

protection, to the curriculum. 

8 hrs 

 

CHEMICAL OCEANOGRAPHY 

 

Unit 5 Introduction to Chemical Oceanography: Principles and processes 

regulating the composition of seawater – primary and secondary inputs. 

Rivers, atmosphere, hydrothermal and diagenesis.  

6 

hrs 

Unit 6 Constancy of ionic composition of seawater. Composition of seawater – 

Classification of elements based on their distribution; major and minor 

constituents; behavior of elements; chemical exchanges across river-sea, 

particulate-dissolved and sediment-water interfaces. 

6 

hrs 

Unit 7 Distribution of radionuclides and gases in the oceans for understanding 

water column and sedimentary particles scavenging in the oceans. 

Residence times of elements in seawater and processes regulating it.   

6 

hrs 

Unit 8 Chemical and biological interactions – Ionic interactions; cycling and air-

sea exchange of important biogenic dissolved gases; carbon dioxide-

carbonate system; alkalinity and control of pH; abiotic and biotic controls 

of trace elements in the ocean; biological pump and controls on 

atmospheric composition. 

 

Interactive sessions of teaching to enhance students-teacher interactions 

through hands-on demonstrations and exercises in the recent advancement 

of the subject related to the curriculum. 

 

8 

hrs 
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