CSIR-UGC National Eligibility Test (NET) for Junior Research Fellowship
and Lecturer-ship

EARTH. ATMOSPHERIC, OCEAN AND PLANETARY SCIENCES
PAPER [ (PART B)

1. The Earth and the Solar System:

Milky ‘Wav and the solar svstem, Modem theonies on the ongin of the Earth and other planetary
bodies. Earth”s orbital parameters. Kepler”s laws of planetary motion, Geological Time Scale; Space
and time scales of processes in the solid Earth, atmosphere and oceans. Badioactive isolopes and
their applications. Meteorites Chemical composiion and the Primary differentation of the earth.
Bazic principles of stratigraphy. Theories about the oripin of life and the nature of sl record
Earth™s gravity and magnetic fields and ite thermal siructure: Concept of Geoid and. spheroid.
[zosiasy,

L. Earth Materials, Surface Features and Processes: Gross composition and physical properties of
important minerals and rocks; properties and processes responsible for mineral concentrations; naure
and distribution of rocks and minerals in different units of the earth and different parts of India
Physiography of the Earth. weathenng, erosion, transporiation and deposition of Earth™s material:
formation of soil. zediments and sedimentary rocks: enerey balance of the Earnh™s surface processes:
phivsiopraphic features and river basins in India

& Interior of the Earth, Delformation and Teclonics

Basic concepts of seismology and imtemal structure of the Earmh. Phvsico-chemical and seismic
properties of Earth™s internor. Concepts of stress and strain. Behaviour of rocks under stress: Folds,
joints and faults Earthquakes — their causes and measurement Interplate and intraplate seismicity.
Paleomagnetism, sea Moor spreading and plate tectonics

4. Oceans and Atmosphere

Hypsography of the continents and ocean Hoor —contimenial shell. slope. nse and abvszal plans

Physical and chenucal properties of sea water and their spatial vanations. Residence times of
elements in sea walter. Ocean curenis, waves and ides. imporiant current svslems, themwohaline
circulation and the oceanic convevor belt Major water masses of the world™s oceans. Biological

productivity in the oceans

Motion of Auids, waves in atmosphenc and oceanic svstems. Atmosphene turbulence and boundany
laver. Structure and chemical composition of the atmosphere, lapse rate and stabality, scale height,
peopotential. preenhouse pases and global warming Cloud formation and precipitation processes.
air- sea interactions on dilfferent space and time scales. Insolation and heat budget, radiaiion balance,
peneral circulation of the atmosphere and ocean. Climatic and sea level changas on difTerent nime
seales, Coupled ocean-gtmosphere svstem, El Nino Southern Oscillation (ENS0), General weather
svstems of India, - Monsoon svstem, cveclone and jet stream, Westam disturbances and severe local
convective svstems, disinbution of precipitation over India

Marine and atmospheric pollution, ozone depletion



5. Enwironmental Earth Sciences

Properties of water, hvdrologcal evele; water resources and management. Enerin resources, uses,
degradaton, altematives and management; Ecology and biodiversity. Impact of wse of energy and
land on the environment Exploitabon and conservation of mineral and other natural resources
Matural hazards. Elements of Bemole Sensing

EAFER L (FART €}
. GEOLOGY
1 MINERALOGY AND PETROLOGY:

Concapt of point group, space group. reciprocal lattice, difftaction and imaging. Concepts of crvstal
field theory and muneralogical spectroscopy. Lattice defects (poini. line and planar) Electncal.
magnetic and optical properties of minerals. Bonding and crvstal structures of common oxides,
sulphides, and silicates. Transformation of minerals - polvmorphism, polvivpism, and polvsomatism,
Solid solution and exsclufion

Steady-state geotherms. Genesis, properties, emplacement and crvstallization of magmas. Phase
gquilibrivm studies of simple svsiens, eflect of volatiles on medt egquilibria Magma-mixing, -
mangling and -imwmiscibility,

Metamorphic structures and fexiures; 1sograds and facies, Mineral reactions with condensed phases,
solid solutions, mixed volatile equilibria and thermobarometry, Metamorphism of pelites, mafic -ultra
malic rocks and siliceous dolomites, Material transport dunng metamorphism. P-T-t path in regional
metamorphic terrains, plaie @clomes and metamorphisom

Petrogenetic aspects of important rock suites of India, such as the Deccan Traps. laverad imirusive
complexes, anorthosites, carbonaties, charnockites, alkaline rocks, Kimberlites, ophiclites and
araniioids

2) STRUCTURAL GEOLOGY AND GEOTECTONICS:

Theory of siress and sirain. Behovowr of rocks under stress. Mobr cirele. Vanous siaies of stress and
their representation by Mohr circles. DifTerent tvpes of failure and shiding criteria Geometry and
mechanics of fracturing and conditions for reactivation of pre-existing discontinuities, Comman
twpes of finite stram ellipsoids. L., L-S-. and S-tectonic fabrics. Techniques of straim analvis,
Particle paths and fow patterns. Progressive siram history, [ntroduction to deformation mechamsms,
Role of fluids in deformation processes, Geometry and analvses of botile-ductile and ductile shear
sones, Sheath folds. Geometrny and mechanics of development of folds, bowdins, foliations and
lineations. Imerference pattems of superposed fold. Fault-refated folding, Gravity induced structures.
Tectonic fepures of extensional-. compressional-. and sirike-glip-terraing and relevance to plale
bowndaries. mantle plumes.

Himalayan Orogeny, concept of super continent, theer assembly and breakup.



3 PALEONTOLOGY AND ITS APPLICATIONS:

Theories on engin of hfe. Oreanic evolulion ~ Puncluated Equalibsium and Phyletic Gradualism
models. Mass extinctions and  their cawses. Application of fossils in age determination and
comelation.  Palececology. Life habitats and vanous ecosvstems. Paleobiogeography, Modes of
preservanon of fossils and taphonomic considerations, Tvpes of microfossils,  Environmental
significance of fossils and trace fossls Use of macrofossils inointerpretation of sea floor ectomsm.
Application of micropaleoniology in bvdrocarbon exploration. Oxygen and Carbon isolope studies of
microfossils and their uwse in palecceanceraphic and paleoclimatic intarpretation.  Important
inveriebrate fossilz, vertebrate fossils, plant fossils and microfossils in Indian stratigraphy .

4) SEDIMENTOLOGY AND STRATIGRAPHY:

Classificanon  of sechments and sedimentary rocks | elaste, voleanoclastic and chemical.
Classification of elastic rocks. Flow regimes and processes of sediment ransport. Sedimeniany
textures and siructures. Sedimentary facies and environments. reconstruction of paleoenvironments.
Formation and evolution of sedimentary basing. Diagenesis of siliciclastic and carbonate rocks.

Recent developments in stratigraphic classification. Code of stratigraphic nomenclamre -
Smraotypes, Global Boundary  Stratolype Sections and  Points  (GSSP)  Lithostraugraphic,
chronostratigraphic and biostratigraphic subdivisions. Methods of startigraphic correlation including
Shaw”s Graphie correlaton. Concept of sequence strabpgraphy. Rates of sediment accurmulation,
unconformuties  Facies concepl in Stratigraphy — Walther"s law. Methods for paleogeographic
reconsiruction. Earth”s Climatic Histery, Phaneroeoic stratigraphy of India with relerence to the tvpe
areas- thewr coreelation with equivalent formations in odher regions. Boundary problems in Indian
Phanerozoic stratigraphy.

51 MARINE GEOLOGY AND PALEOCEANOGRAPHY:

Morpholome and tectome domains of the ocean floor. Structure, compositon and mechamsm of the
formaton of ocesnic ¢rust hydrothermal vents- Oecean marging and their significance. Ocean
Circulation, Conohs effect and Ekman spural, convergence, divergence and wpwelling, El Nino.
Indian Ocean Dipole Thermohaling circulation and oceanic convevor belt. Formation of Bottom
walers, major waler moasses of the world™s oceans. Oceanic sedimenis, Faclors controlling the
deposition and distribution of oceanic sediments; geochronology of oceanic sediments, diagenetic
changes in oxic and anoxic environments Tectonic evolution of the ocean basins. Mineral resources,
Paleoceanography — Approaches to paleoceanographic reconstructions; vanous proxy indicators for
paleogeanographic interpretation. Regonstruction of monsoon variability by using marine proso
records Opening and closing of ocean gateways and therr effect on arculation and climate dunng the
Cenoeoic. Sea level processes and Sea level changes.

MMethods of paleo Sea Surlface temperature. Cruantifications

&) GEOCHEMISTRY:

Atomic Structure and  propenties of elements, the Penodic Table; iome substitution im minerals;
Phase rule and its applications in petrology, thermodynamics of reactions invelving pure phases,
ideal and non-ideal solutions, and Ouwds, equilibnum and disinbution coeMiciens, Nucleation and



diffusion processes in igneous, metamorphic and sedimentary environments, redos reactions and Eh-
pH diagrams and their applicabons. Mineral/mineral assemblages as _sensors” of ambient
enviconments. Geochemical studies of asrosols, surface-, marine-. and ground waters. Radicactive
decay schemes and their application o geochronology and pelrogenesis. Slable isofopes and their
application to earth svsiem processes: seochemical differentiation of the earth; seochemical cyeles.

T ECONOMIC GEOLOGY:

Magmatie, hvdrothermal and surface processes of ore formation. Metallogeny and its relabon fo
crustal evolumion; Active ore-forming svstems, methods of mineral deposit studies including ore
microscopy, flud inclusions and sotopie systematics, ores and metamorphism- canse and effect
relationships. Geological setting, characteristics, amnd genesis of ferrous, base and  moble metals,
Origin. migration and enwrapment of petrolewn: properties of source and reseryoir rocks: structural.
strafigraphic and combination traps. Methods of petroleum exploration. Concepls of petrophysics,
Petroliferous basing of India. Ongin of peat, hignie, bitumen and anthracite. Classification, rank and
grading of coal; coal petrography, coal resources of India. Gas hyvdrates and coal bed methane,
Nuclear and non-conventional energy resources.

&) PRECAMBRIAN GEOLOGY AND CRUSTAL EVOLUTION:

Evolwtion of lithosphere, hvdrosphere, atmosphere. biosphere. and crvosphere. lithological.
geochemical and stratigraphic characteristics of granite - greensiong and granulite belis. Siratigraphs
and geochronology of the eratonic auclei, mobile belts and Proterozoic sedimentary basing of India.
Life in Precambrian. Precambrnan — Cambnan boundary wath special reference to India,

9) QUATERNARY GEOLOGY:

Defintion of Cualtemary, Quatemary Stratigraphy - Oxyezen Isolope siratigraphy . biostratigraphy
and magnetostratigraphy. Quatemarny climates - glacial-interglacial cveles, eusiatic changas. proxy
indicators of palecenvironmenial’ palzoclimatic changes, - land, ocean and crvosphere (ice core
studies). Responses of geomorphic svstems to climate, sea level and tectonics on variable nme scales
in the Quaternary, Quaternany dating methods, —radiocarbon, Uramium senes, Luminescence, Amino-
acid, Cuatemary stratigraphy of India— contimental records (Auwial, glacial, agohan, palacosols and
duricrusty; marine reconds; confinental-manne correlation of CQuatemary record.

Evolution of man and Stone Age culiures, Plant and aniead Bife in relation 1o glacial and interciacial
cyvicles during Cruatemary .

Tectonic geomorphalogy, nectectonics, active tectomics and their applications to natural hazard
ass@ssment

10} (DAFPLIED GEOLOGY:

(i) Remote Sensing and GIS: Elements of photogrammetny. elements of photo-interpratation,
electremagnetic spectrum, emission range. film and imagery, sensors, geological mierpretations af
air photos and imageries. Global positioning svstems. GIS- data structure, atfribute data, thematic
lavers and querv analvais



(i) Engineering Geology: Engineering properties of rocks and phyvsical characlenstics of building
stones, concretes and other agoregales. Geological mvestigations for construction of dams, bndpes,
highwenve and tunnels. Bemedial measures. Mass movements with special emphasiz on landshides and
causes of hillslope instability, Seismic design of buildings.

{iiiy Mineral Exploration: Geological. geophvsical. geochemical and geobotanical methods of
surface and sub-surface exploration on difTerent scales. Sampling. assayving and evaluation of mineral
depositg

{iv) Hydrogeology: Groundwater, Darcy's law, hydrological charactenstics of aguifers, hydralopieal
cvele. Precyptation, evapotranspiraton and infiltrabion processes, Hydrolomcal classification of
waler-bearng formations. Fresh and salt=water relationslups in coastal and infand areas, Growndwater
exploration and water pollution. Groundwaler regimes in India.

() PHYSICAL GEOGRAFHY

1} Geomorphology: Concepls in geomorphology. Histoncal and  process  Geomorphology.
Landforms in relation to climate, rock type, structure and fectonics. Processes — weathenng,
pedogenesis, mass movement, erosion, transportation and deposiion. Geomorphic processes and
landlorms - uvial, glacial, eolian. coastal and karst. River [orms and processes - siream fow, stage-
discharge relationship; hydrographs and flood requency analysis. Submanne reliel. Geomorpholozy
and topographic analvsis including DEM, Environmental change— causes, effects on processes and
tandforms. Extra-terrestnal geomorphology

2) Climatology: Fundamental principles of chimatelogy. Earth”s radiation balance; latiudinal and
seasonal vanation of insolation, temperature, pressure, wind belts, humidity, clowd formation and
precipitation. water balance. Aar masses, monscon., Jel sireams. ropical evelones, and EMNSO-.
Classilication of climaies - Koppen™s and Thomithwaite™s scheme of classification. Climale change.

3) Big-geography: Elemeniz of bMogecgraphy with special reference 1o India. environment, habitat.
plant-animal association; #oo-geceraphy of India; Biomes, elements of plant gecgraphy, dismbution
of forests and mayor plant communities. Distnbution of major animal communmites. Conservation of
forests. Wildlife sanciuaries and parks.

4) Environmental Geography: Man-land relaionship, Resources — renewable and non-renewable.
Matural and man-made harards - droughis, oods, cvelomes, earthquakes, landslides, tsunanms.
Ecological balance, environmental pelluiion and deterioration.

£) Geography of India: Physiography, drainage. climate, soils and natural resources — the Himalava,
Ganga-Brahmaputra Plains, and peninsular India Precambnan shield, the Gondwana nft basins,
Deccan Plateau, Indian dimatology with special relerence to seasonal distribution and varistion of
temperaiure, humidity, wind and precipitation; Climate zones of Indin. Agriculiural geography of
India. Population — its distribution and characteristics. Urbanization and migration. Environmenial
problems and issues.



(I GEOPHYSICS

1) Signal Processing: Contineows and discrete signals, Fourier series, aulo and cross correlations.
linear time invariant svelems with deterministic and random inputs. band limited signal and sampling
theorem:. Fourier and  Fast Founer transforms. Z-translform; comvolution, Filters: discrete and
CONUNUOWS, recursive, non-recursive, optimal and mverse filers, deconvolution: fractal analysis.

1) Field theory: Newtoman potential, Laplace and Posson™s equabions; Green™s Theorem; Gauss”
law; Contimuation integral; equivalent stratom; Macowell”s equations and electromagnetic theory;
Displacement potential, Helmhotz"s theorem and seismic wave propagation,

&) Mumerical analysis and inversion; Numerical differentiation and integration, finie element. and
finite difference technigues: Simpson™s rules; Gauss”™ quadrature formula; initial value problems;
pattem recognition in Geophyvsics. Well posed and ill-posed prohlems; method of leasi squares;
direct search and gradient methods: generalized mversion techniques: singular value decomposition;
alobal optimization.

4) Gravity and Magnetic Relds of the earth: Normal gravily Geld, Claraut”™s theorem: Shape of the
garth. deflection of the verncal. seoid. free-mr. Bouseer and isostatic anomalies. isostatic models for
local and regional compensation. Geomagnetic leld. secular and (ransient vamations and their
theones; palaeomagnetism, construction of polar wandering curves.

5) Plate Tectonics and Geodynamics: Marne magnebc anomalies, sea floor spreading; mid-
opemic ridges and geodynamics; plate tectonics hyvpothesis; plate boundaries and sessmicity. Heal
low mechamisms, thermal moddling of earth, core-manile convection and manile plumes.

6)5eismology  Elastic theory: Seismometry: short penod. long penod. broad band and strong
motion; elements of earthquake seismology:. sessmuc sources: faulting source. double couple
hvpothesis, sz2ismic moment tensor, focal mechanism and fault plane solwions; seismic gaps;
seismotectonics and strociure of the earth; Himalavan and stable continental region earthquakes,
reservolr induced sersmicity; seismic harards; uﬂ.ﬂhqualu: prediction, travel time residuals, velocity
anomalies, seismie ttmugm.]:lh:.

71 Gravity and Magnetic Methods: Gravimeters and magnetometers, data acqusition from land. air
and ship. corrections and reduction of ancomalies; ambiguity, regional and residual separafion:
coninuation and denvative calculations; interpretation of anomalies of simple geometric bodies,
single pofe, sphere, horizontal cvlinder, sheet, dvke and fault. Forward modelling and inversion of
arbitrary shaped bodies and 2-D, 3- interfaces. Interpretations in frequency domain

8) Electrical and Electromagnetic Methods: Elecincal profiling and sounding, typical sounding
curves, pseodo-sections; resistivity transform and direct inferpretation; induced polanzation methods,
Eleciromagnetic feld techmigues. ellipiic pofarization. in=phase and oul of phase componenis,
lorizontal and vertical loop methods; interpratation; YLF (very low frequency k. AFMAG {Audio
irequency magnedic) methods, and ceniral frequency scunding. transient electromagnetic mathods;
magneto-telluric mathod; geomagnetic depth sounding

%) Seismic Methods: Generalized Snell™s Law: Rav theory; reflection, refraction, diffraction;
Zoepprite”s equation; seismic energy sources; deteclons; seismic noises and noise profile analyvsis,
seisiuc dala recording, raduction 1o a daium and weatherng corrections, Interpretation of refraction



and reflection data; COP/CMP; velocity analvsis, F-K fillening, stacking, decomvolution, migration
before and after stack; bnght spot analveis; wavelel processing: attenuahion studies, shear waves,
AVO, VEP introduction to 3D seismics: seizimic stratigraphy.

10) Well logging: Open hole, cased hole and production logging: Electrical logs: lateral. latero.
induction. temperature, S P; porosity logs: sonic. density. neutron; natural gamma: determination of
formation factor, porosity, permeability, density, water saturation, litholopy: logging while drilling.

(V) METEOROLOGY
1) Climatology: Same as under Geography

2) Phvsical Meteorslogy: Thermal structure of he atmosphers and ils composiiion. Radiation: basic
Laws - Ravleigh and Mie scattening. multiple scattering. radiation from the sum, solar constant. effiect
of clouds. surface and planstary albedo. Emussion and absorption of terresinal radiation, radiation
windows, radiative transfer, Greenhouse effect, net radiation budget, Thermodynamics of dnv and
maist air- specific gas constant, Adiababe and soentropic processes, entropy and enthalpy, Moisture
vanables, virtval temperature; Clousins — Clapeyron equabon, adisbabic process of moast
thermodvnamic diagrams Hyvdrostatic equilibnom: Hydrostatic equation, vanabon of pressure with
height, secpotential, siandard atmosphere, altimeiny. Yerical stabilitv of the amosphers: Div and
moist air parcel and slice methods. Tropical convection.  Atmosphenc optics - visibility - optical
phenomenon - rainbows, haloes. corona, glarg, mirage

3) Aimospheric Electricity: Fair weather electne field in the atmosphere and poteniial gradients,
wmzaion in the atmosphere  Electnical fields o thunderstorms, theones of thunderstorm
electrification - Structure of lightening flash-mechanism of eanth-atmosphenc change balance-role of
thunderstromes.

4) Clomd Phvsics: Cloud classificaton, condensation nuclel. growth of clowd drops and icg-crystals,
precipitation mechanisms:. Bergeron, Findeisen process, coalescence process - Precipitation of wanm
and maxed clouds, amificial precipitation, hal suppression, fog and clowd — dissipation, radar
ohservation of clouds and precipitation, radar equation, rain drop specira, radar echoes of hail storm
and tomadoes, cadar observation of hurnicanes, messuremenis of ranfull by radar.

5) Dynamic Meteorology: Bosic equations and fundamenial forces: Pressure, pravily, centripetal and
Corolizs [orces, continuity equation in Cartesian and isobaric coordinates. Momenium eguation
Canesian and spherical coordinates; scale analvsis, inertial low, gecstrophic and gradient winds,
thermal wind. Divergence and vertical motion Rozsby, Richardson, Resnolds and Frowde numbers.
Circulation, voricity and divergence; Bjerknese circulation theorem and applications, vorlicity and
divergence equations, scale analysis, potential vorticity, stream function and velocity potential,
Amosphenc urbulence: Mixing length theory, planetary boundary layver equations, surfece laver,
Ekman lover, edds wransport of heal, modsture and momentum, Richardsen cnfenon, Linear
Perturbation Theaory: [niemal and exiernal oravily waves, if@nia waves, pravily waves, Rosshy
waves, wave molion in the tropics, barotropic and baroclinic instabilities. Atmosphenc Energetics:
Kmetic, potential and intemal energies - conversion of potential and internal energies into kinetic
energy. available potential energy.



&) Numerical Weather Prediction: computational mstability, filtering of sound and gravity waves,
filtered forecast eguations, barotropic and equivalent barolropic models. two parameter baroclinie
model, relaxation methed. Multi-lover primitive eguation models. Short, medium and long range
wealher prediction. Objective analvsis, Inittalization of the data for use in weather prediction models,
data assimilaon techniques. application of satellite in NWP (Numencal Weather Prediction) and
remoiely sensad data.

7) General Circolation and Climate Modelling Observed sonally svmmetne  cirenlations,
merdional arculation models, mean mendional and eddv transport of momentum and energy,
angular momentum and energy budgets; zonally ssvmmetric features of general arculation; standing
eddies: east=west circulations in tropics. chimate variability and [orcings, feedback processes, low
frequency variability, MIO Madden-Julian oscillation), ENSO, QBO (quasi=kiennial oscillation) and
sunspot cyvcles, Basic principles of general circulation modelling; gnd-point and spectral GCMs: role
of the ocean i climate modelling: mierannual vanabiliy of ocean fields (S8T, wands, circulation,
etc. ) and its relationship wath monsoon, concepts of ocean — atmosphere coupled modals

8) Synoptic Meteorology: Weather observations and transmission, svnoptic charts, analvas of
surface, upper air ancther derivative chart, stream-lines, sotachs and contour analvsis, ol and slope
of pressurewesther svsiems with height. Svoopic weatbier foorecastiing, prediction of weather
elements guch as rain. maximum and. minimum temperature and fog: hazardous weather elements
like thunderstorms, dusistorms, omadoes. Tropical meteorclogy: Trade wind inversion, ITCE;
monscon trough tropical ovelones, their strecture and development theory, monsoon depressions;
tropical easterly jet siream; low level jets, Somali jet, waves in enasterlies; western disturbances; 5W
and NE monsoons; svnoptic leatures associated with onset, withdrawal, break active and weak
monseons and their predichon, Airr masses and fronts:  sowrces, ongin and classiication of air
masses, and ronts, onfogenesis and frondobvsis; structure of cold and warm fronis;, weather svstems
associaled with fromts. Extra-tropical synoptic scale leatures. jet streams, exirairopical cyclones and
articy clones,

) Aviation Meteorology: Role of meteorology in aviation, weather hazards associated with take off
crussing and landing, inflight — cmg, turbulence, visthility, fog, clowds, ram, gusts, wind shear and
thunderstorms, nowcasting and very short range forecasting,

10} Satellite Meteorology: Metzorological satefliies — Polar orbiting and geostationary satellites,
visibla and infrared radiometers. mullizcanner radiometers: identification of svnoplic svsiems. fop
and sandstorms, detection of cvclones, estimation of 85T, cloud top lemperaiures, winds and rainfall;
temperature and humidity soundings.

(V) OCEAN SCIENCES

1)} Physical Oceanography: T-5 diagrams: mixing processes in the oceans. chamcteristics of
imporiant waler masses

Wind generated waves in the oceans: their charactenstics; shallow and deep waler waves.
Propagation, refraction, and reflection of waves. Wave spectium, prnciples of wave ferecasting,

Tide-producing forces and their magnitudes; prediction of tides by the harmonic method. tides and
tidal currents in shallow seas, estuanes and nwvers, Factors influencing coastal processes;
irnnsformaton of waves in shallow water; effects of stratnficanon: efTect of hottom fnchion,



phenomena of wave reflection, refrachon and diffraction; breakers and surf, hitloral currents; wave

action on sediments — movement 1o beach matenal, np cuments: beach stability, ocean beach

nourishment, harbour resonance; seiches, sunams, intersction of waves and structure.

Estuanes: classification and nomenclafure: Gdes in estuanies. estuanne cireulation and mixing, depth
averaged and breadth - averaged models: sedimentation in estuanes, salinkly intresion in esiuaries:

elfect of stratification: coastal pollution: mixing and dispersal of pollutants in estuaries and near-

shore areas; coastal zone managemeant,

The global wind system; sction of wind on ocean surface; Ekman™s theory, Sverdrup, Stommel and

Munk s theones; upwelling and sinking with special reference to the Indian ocean. Inertial currents;

diverpences and converoences; geostrophic motion; barotropic and bareclime condibons; oceanic

eddies, relatonship between density, pressure and dynamie topography; relabve and slope cumrents.

Wind drnven coastal currents, tyvpical scales of motion in the ooean,

Characteristics of the global convevor bell circulation and its causes.

Formation of subiropical gvres; western boundary currenis. equatorial current svstems, El MNimo:

monsoonal winds and currents over the Morth Indian Ocean; Somah cumrent; sowthem ocean

Lpwelling process in the Arabian Sea

2} Chemical OQceanography: Composiion of seawater — Classification of elements based on their
distributien. major and munor elements, their behavior and chemical exchanpes across interfaces and
residence tmes in seawaler.

Element chemistrv in atvpical conditions-estuanes, hvdrothermal vents. anoxic basins, HNLC
waters, sediment pore uid and anthropogenie mputs.

Chemical and biological inferactions — lonic interactions; biochemical cyeling of nuirients, trace
metals and organic matter. Air-sea exchange of important biogenic dissolved goses: carbon dioxide-
carbonate syvstem; alkalinity and controd of pH; bidlogical pumgp.

Factors affecting sadimentary  deposits-CaC 0y, Silicate, Manganese nodules, phosphorites and
massive single deposits

3} Geological Oceanography: Same lopics as under subhead “Manne Geolooy & paleo-
oc & anoera ph

. ik

4) Biological Oceanography: Classification of the marine environment and manne organisms,.

Phyvsig-chermical factors alfectng manne life — hight, temperature, salimty, pressure, nutnients,
dissolved pases: adaptation and hological processes.

Primary and secondary production: factors controlling phyioplankion and sooplankton abundance
and diversity. nekion and lisheries oceanography, benthic ofganisms, coastal marine communiiies
and community ecology - estuaries, coral reefs and mangrove communities, deep-sea ecolopy
mcluding hyvdrothermal vent communities

Energy fAlow and muneral eveling — energy transfer and transfer efficencies through different trophae
levels; food webs including the microbial loop.

Human impacts on marne communities: impacts of climate change on marne bodiversity.
Impact of poliution on marine environmenis inchsding fisheries
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