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Lona niversify
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semesier |
T lwncende | " Course Tille LTP [ Crediis | Condacl Fuge
| . hraweek howsiwoek | mumber |
MSC I (Corel | Physical Oceansgraphy 4-0-0 4 4 L
| MSC 132 (Core) Marine Chemisiry 400 4 4 #
MSC 133 (Core) Marine Biology Practical | 0-0-4 2 4 9
L MSO 134 (Optional) | Marine Biology 4-0.0 4 4 il
M0 132 (Optonal) | Geomerphology and Tectonics 2-0-0 2 2 |}
MSO 136 (Optional) | Physical Oceanography Practical -0-4 2 4 1
MISO 137 (Oprional) | Marine Chemistry Practical | 0-04 2 4 12
Semester |1
Course oode | Course Titke LT-F | Crediis | Contast Page
hrafweek hursfweek numher
MSC 231 (Corey Marine Geology 4040 4 4 i2
MSC 232 {Core) Computational Methods in
Oceanography =00 | - 4 4 13
Computational Methods in
_MSC 233 (Core) Oceamography Practical 0-1-4 ] 4 14
41500 234 (Optional) | Marine Geology Practical 004 2 4 ]
MS0 235 (Optional) | Remote sensing and jts opplications 400 4 1 13
Remole sensing and iis applicaiion
WSO 236 (Optional) | Practical 0-0-4 2 4 1]
| Analytical Chemiitry of Sea waler
[ M50 237 (Optional) | and Instrumental Technigues 400 4 4 17
Apslyiical chemizry of se water and
NSO 238 (Optsanaly | Fnstrumenial Technigues Praciical {1-0-4 2 4 17
L0 239 Wptional) | Aguacidiure S ... RN . L
WAwl) 2uiCksoesl) | Aguscsliore Practical {1l)-4 1 ' L 4
QIS0 240 Optiongl) | Mbarine Chemisiny Practical 11 U4 2 4 149
| G5 Applications in Marine Scence
| M0 242 (Optional) | Practical 0-0-4 2 4 L
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| M50 338 (Optional) | Marine Pollution 1 200 | 2 B 2
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| M&0 AH (ptionaly | Marine Geoclarmisting 1l |« (] 1 i 1)
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Senvester 1V
Comirse vosle = Crurac Title L-I-F | Credin | Contact Page
Tirshweek bursiweek naimher
Physical Oceanegraphy Specialization
i g Estuaraive nnd Canstal Physical 2-0-0 i 1
AMSC 40 (Core) | Oceamography L]
I : Wi 2.0-0 1 )
| MSC a3 (Core) | Estnarine Chemistry 1
| a1se {Core) Estuarine Wiabogs 10k 1 1 %7
| MSC 434 (Core) l.':lu_grir!r amil Coastal Genlogy -0 ; ] i)
NSO 138 Optiomal) I_::umn. Ovcanagragiy | 1400 1 3
S0 436 {Optional) Dvnamic Chocanography 1 2-0-0 1 2 1
WS 440 (Optienald | Dissertation 0-0-1 5 1 h
Marine Chemistry Specializatinn
Fstuarine and Caastal Physical 1-0-0 1 1
MAC 431 (Core) Drceanagraphy ]
" 2-0-0 1 1
MEC 432 (Core) Estuarine Chemistry 2
C NSC 433 (Cere) Estunrine Biobogy 2-0.0 ] i 2
M 44 [(Core) Estuarine and Coastal Gealogy 2.0-0 1 1 33
Physical and Inonganke Chemistry of
&S00 437 (Oplignal) | Sea Water 4-0-4 4 4 i
| IS0 440 (Optional) | Disserision 0-0-2 8 16 3
Marine Binlogy Specialization
| Estuaring and Coasial Physical 1.0 1 i
[ MsC 431 {Care) Ogennography _ |
MEC 432 (Core] Estmaring C hemiiry 50 : : 32
MSC 433 (Care) Estuarine Blology 1040 i 2 3
| MSC 434 (Core) Estuarime and Caastal Geo 2-0-0 i 1 33
Miarine Giodiversity Conservation and
NS0 438 (Optional) | Prictices 4.0-0 4 4 33
AISE) 440 | Optional) | Dissertation g-0-2 8 16 36
| Marlne Geolozy Specialization i
Estuarine and Coasial Physical 2-0-0 1 1
4 MISC 431 (Core} Oeeanagraghy L
e MSC 432 iCore) | Estunrine Chemistry b 3 12
MSC 433 (Core) Estmarine Binlogy 2-4J-00 1 2 11
MSC 434 (Core) Fstunrine anid Constal Geology 2.1 2 2 LE]
M0 439 (Oprianad) W barig §hao-phy sics 4000 1 4 3
| MSLE0 (Optioral) | Dissertation | 002 L 15 i




Semester |
MSC 130: Physical Gocanography (4 eredits)

Nlodel =1

Oeamagraphic explormions - Evolaion of theoretical Ideas - Units used in Oceanogruphy- The role of ohservations in
Occanography —Ocean and seas - Dimensions of lhe occan- Physical propertics of water- Inflience of dissolved sahis-
Mivsical properiies of senwnler-Salinily = Temperature-Dersityv= Distribution of lemperature - salinity and density in
spawe andd time- Oceamic mixed Inyer and thermo-cling - Measurement of temperature g salinity - Sound in the sea,
Propagation of sours in ihe sco- Light in the sca = The Decanle heat budget,

Madule < 11

Vi carih in spaee - Almospheric wind sysiems — Composition of simosphere - Vertics) extent ol atnwaphene «Planctary
boumdary layer = Momsurement of wind - Cobeulations of wind siress - Corialls [oree- Geperal circulstion of
atnwsphere-Atmmpheric emparatore - Temperature system and scabes - Atmospheric humidity - Vapour pressure -
ﬁ:i-nHl':ml::nm = Wind- driven ond thermo-haline circulotions — Importance of deep circulation — Theary for decp
cingul

Module - 111
Equatorial processes - EI Nino ~ EI Ming Iele-connection « Southern Oscillation and Indian Ocean Dipale (100) -
Indian Ocean Circulation. T.5.V. diagram- TS, diagram - Oceanic fronts -Upwelling - Wader masses in the ocean -

Botzom water - Deep water - Antarctic intermediate water = Central water - Lagrengimn ondd Eulerion methods for
mmmrgnmms.

Madule = IV

Equipment wsed for physical oceanopraphic studies: Mechanical bathythenmograph, Expendable bathytherrmograph,
Reversing thermometers, CTD, Current meter, Acoustic Doplar Curent Profiler (ADCF), Awtosal, Equipment used for
atmaspheric siudies: Psycho meter, anemometer, radio sonde, sun-photomelcr, Radistion meter, Automatic Weather
Station - Research vessels: O.R.V. Sagar Kanya, R.V, Sagar Sampada.

Helerences

1 The Ocean: Their Physics, Chemistry and Diobogy. 1962 - Sverdrap, HAL. Johisan, MW, and Flemming, R.H.,
Asia Publ, Howse. New Delhi,

3 ”D:shnripliw Physical Oceanography: An lntreduction. 1959 - Piekard, G.B. and Emery, WJ., Pergamon press,

1, Er;:mu of physical oceanography, 1966 - Plerson, W.J. and Mewmann, G.5., Prentice Hall. Ine., New Jerscy,
A

Meteorology Today: An Introduction 1o weather, climatic end the environment (2™ edn), 1983 - Ahrens, S Paul,
Wiest Publ, House, UK.

Meteorology: Forecasting the weather, 1973 - Wachter, H., Collins Pubil. 11K,

e Atmasphere end Ocean: A physical Introduction, 1986 - Wells, M.. Taybor and Francis Lid., LK.
General Climaiology, 1963 = Crilchfeild, H.L., Prentice Hall Inc., New Jersey, US.A,

Intraduction 1o Micrometeoralogy, 2* edition, 2001 - 8. Pal Aryn, Vol 70 in Imematicnal geophysics Serics,
Academic press.

mapm o=

MSC 132: Marine Chemistry (4 eredits)

Miidule - |

Symbols and units used in chemical oceanography - Major and minor elements in seawater - Cieochemicnl balance of
the aceans. residence times, chemical speciation.

Miodule - 1

Linimiancy ul'_ relative |3;.mu compasition of scawater, conditions under which major elements may not b conservalive,
nq_.m alleeting the distrsbation of troce clements bn ihe se . interction of trace. clements with marine AT i,
T“nlihmum factor. — Chbarinity amd salinity: delinition and signifcance. peactical salinity seale ~ Radiooetive suclides
GRS B



Waodek - 111 : .

[Diosasls e gases (othet pham L1355 in scasaler = Phassc cicopds | salalblty of gass inseawaler, air = sca g evchuamgs,
provesses affecting thoit distribation. disolved oy gen in the occan — [Hssslugnd gases (€T} i seuwater = Carbon
diemidie equilibna in scawater: pll. alkatinky and buflcting capacity of eoean: componenits of Ty system in scawater
— Pervemiage compusition of inr-rﬁm'rc carbom: calcium carbonate precipitation and dissalution phennmena — Lyso-cling
aned carbysnate compensation depth,

Waodmle - 1%

\icnnirient clements (P N and 5i) in weawnter - Forms in scawater, disiribution and cycle, NP ratin -
spaichiomietry of ihe uptake and regencration of the putrient clements and of axygen — Chemical occanograghy of the
s drcarsd Indin = Inatnements used in chemieal ¥, FAC

Ainesphertc chemistny and air-sea interactions — Composition of the stmosphere, steady state or equilibeium. sources of
gases in the smosphere, reactivily of tmce gases in the atsosphere, acid rain. ceone hole; chemastry of sea surface
micralmver = Deiging 1kickress and collection of serface material. properiics of the sca surlsce micno-dayer,

Referemirs

| Iniradoction 1o Marine UChembstrs, 1971 = Riles. JP. and Chester. R Academic Press.

1 {hemical Oceanography (Wl 1 L 5 & 8, 1975 = Riko LR & Sirmos, G Academic Press,
Wanine [hemingr., [958 = | b, B, Wile) sImer s

, Seinaer: s cvmposition, propertics & bohavicar. 1989, 1995, 204 — The Open | mivERin.

- Narme mﬂ.'n".‘lf"_'a 1‘!-'Du}- 1970 - Markn. DUF. Marcel Mkﬂu MY,

. Tracers in the Sea. 1982 — Brocecker and Peng.. Lamant-Daberty Geological Observatary, NY.
Warine Ceocherniairy. 19590, 20080 = Chester, R.. Blackwell Science.

§. Chemical Oceanography. 1992 = Millero, F. 1. and Sohn. M.L., CRC Press.

9, [wramic processes in the chemisiry of the upper ocean. 1986 - Burton ¢ al,, Plenum Press,

10, The chembsiry of the Aimosphere and Oceans, 1978 - Holland, H.D., Wiley.

11, An Intreduction 16 Envirenmental Chemistry, 1996 = Andrews e al., Blackwell schence.

12, {nvironmental Chembstry, 1994 - De, ALK, Wiley - Esstemn Lid.

13, Creosphere — Biosphere Imeructions and Climate, 2001 — L.O.Bengisson and C.U Hammer, Cambridge University
Press

14, Dceanogranhy of the Indian Ocean, 1992 = B, M. Dessai (Ed) AA Balkema.

15. Chemical Dweanography of the Indian Occan, Nonh of Equator. 1984, Sengupta and Nagvi, Deep Sea Res. 31A,
67 1= TG,

ih.  Chemical Oceanography. 1996, 3006 - F. . Millero, CRC Press.

17, The Sea Surfoce and Global Change, 1997, 2005 = P5. Liss and R. Duce.. Cambridge Liniversity Press,

18, (hcean Biogeochemistry: The role of the occan carbon cycle in Global change. 2003 — M.JLR. Fasham, Speinger.

1%, An Imroduction 1o Marine Biogenchemisory, 2 edition. 2009 - S.8.Libes. Wilsy.

01 Ntariee Chembstry and Crenchemisary, 2000 - K. K. Torekin, Acodemic Prgsa.

21, An lntrodugtion 10 the Chemistrs of the Sew 2™ edition, 2013 — MLEA, Pilson, Combridge Liniversity Prisa

e hes e e f

WIS 133 Marine Biolagy Preactical (2 credits)

Medule—1

I. Imroduection 1o standard sampling devices / instruments employed for collection and analysis of biological
nparamters in water and sediments used in occanographic stadies (6 hrs: Rel 21)

2 Desi suntbae of Tiehd / ing surveys for collection and 515 of biological commumitizs {waler and
ﬂmﬂﬁmnMuAthmnmmmmmmm ’

3. Idemtification of marine phytoplankion, their life ¢ycle and role in food chain (6 hes; Ref 1, 19, 200

i Idenification of manine sooplankion. helr life cycle and robe in food chain (6 hes; Ref 10, 12

5. Identification of mangrowves, iheir life cycle and few biological characteristics (6 hes: Ref 15, 18)

6. Morph metric mensurements: and meristic counts of the Indian Mackerel, Rastrelliger banagurta (2 hrs; Ref
1T)

Maidile = I

I, Marph metrde and meristie parometers in identification of clasmobranchs anel teleost (6 hes; Ref (3, 14)

2, Idal,r-r;n;ﬁlnlm of few commonly oocuming ichensts (ray-finned fishes) and their hiobogical characieristics (& bt
He L

1. ldewiificutin of bruchywan cobs askig mopkips sl penopod charstrtio. sex determination and heir
Friborg bl Enapeert e 44 hirs; Bl 4
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Aaribadele o I e b et ] Y e el L lilgies. gl

FAY spevics lbontifeathn puble for fshevy pricposes, The vl pamine rossarcey ol dho Westory @ oiibisl

Pavific, [va%r - Cageniey K1 & Niem VAL, N |Seaweiadn corads, Mvaalven anef gaoragads i1 ons] il

Agrienlmal Degand ation, Biased, pp 1 -Afo

b PAD species dentification gible B fshers porposes, §lse g mrbin sosmpes ol e Westens 4 calond o ifie,
JuREh - Carpenier bl & N VL Vol 20 aphalopods, crusteoim, Mdsthiwbiny amd dhiirke (ol i)
ereuliurnd Chrgamisotank Koaie ), iy BX 71 1900

A0 A spacies lemifvation ginsde Ror Bishiers purpeses, | e Ty i vsarinse s ol e Westessi 4 el Pis il
oo - Carpenter B & Nicnn VL, Dialwowe 1 dkaald Sidwes, © i sl feme B iy Bare i lapivkee
|I.lﬂ'.lr'"|'l'l'.llr..|||l.'.'. i o ol Agrseudinel @ h.wuhﬂh_m_ [ATETT M B ERT: N

t. FAD spovies identifiention guide for fishery porposes. Ve livimg wesrlse resomnees of the Wesdom ©siitial Palibe,
Il . Capeter hoE, & Niewm V1L, Vi o ouwe Fivkes Pord 2 id0milivhee s rapaibas, i T
Agricultonal Onganiemion, Rome), pp. 20603110,

T FAL spocies ibentification gudide fr fshers purposes, The Hvimg markme resoures o e Westom ©onteal Pl
I i« Carpenier LB, & Mions VI Fisvoe 8 Mo Fiabes Parg 3 i viebne fo Poaceniridosd, (Fasl and
Agricultural Organization, Rome), pp. 27911180,

8 FAQ species kentification guide for shery purposes, The Daing mneine resources of the Westen Cenral Pacilic,
SO0k - Compenier boE. & Niem VL, Vofwe & Bome Fiahes Pars o glabeicee pi Lafwvritaba), exiiariee
crovodiles, gea detles, sea snokes g marivge pamreely, (Food sl Agrieoiiend Ovgandzation, Bomep, pp, S1HRE
4218,

v Momograph of Shallew-Water Indo-West Pocllic Echivadenms,, 1971 « Cluk A, &1L & Rowe I IE W, Inniees
of the British M liscum of Maiuml Hiswor, Lombon, 238 pp

AR L2 Mlarine Bialogy (4 credits)

Milule = |

Inirgsduietion b maring bisbegy = hisbory, chinsification, thoores, expailitisn, hypothiesb eings Do aml coslolion
af e = lile processes, pbis-pemwsis, thoores of mlurd sclectvon, oaganse cvirlolss, prmsadeal somge Bispoibeses,
orgainie molkecules, ehemital evalution, irom sulfide and Back snwoker's ey, BMA skl Bypmalisis, thass ol

cuphuthon and panspormis

Modube = 11
Marine end coasial endironment = biobogical soomtion, iner-tidnl ecosysicin (racky - porition priton - plivsical snd

biological factors, sandy shores amd protecied sond flats = physical ued biologicnl Toctors, Bl comguasition aml
pdapiations), sca ns a biological environmenl — physiobogicil changes, regialators aiwl conformsers, scopse Tor grwth,
temperaiure and metabolic rates. comparizon nmong narine and temesirinl environmend,

Muadule - 11
Primary productivity — mechanism, light and dark reaction, intermediate products, e affeeting prinary produdivity,

role of pigments, methods of nssessment, biological pump and trnsformation of organic mutler, vertical profile of
primary productivity and SO, turbulence and ML,

Slodule = IV s
Secondary productivity - heterirophic processes sl [mlhwqts. lrhiivonss mii Ewim. sonaplinkion sampling o
consieaines, biomss csaimatton, onatogense wnd verticol migrations, mul sk Goaotion, processes mid Dixheries,

Helerenoes

I, Marine Biology, 8™ F@ition - 2008 Caste, 1 and Fuber, S MeGrms 1601 ducatsn, 461 pp,
3 Tenroluction b Maring Bk, 4% Editon = 2002, Krbeakin, 4., Turner, 1B, Small, 3 Ceonpape Leaming, 5T pp

n



.

Wikl oweanography 1999 - Lalll, O Flevier Dl

Oveanographs ; The past, 1980 - Sears, M and Myrinans [, (Eds)., Springer- Verlag

Elements of Marine ooodogy (Aih odn) 1982 = Tais, IV, and Dipper, F. Dumteraorih - Heinemann

Am bnrpduction 10 Marine Scienoes, 1988 - Mendows, IS, & Camphell, 1.1, Springer Science & Mausiness Media
Testhook of Marine Exobogy, 1980 = Nafr, N.B, & Thampy. DAL, Macmiilan, 352 pp,

Marine Riclogy, 1924, Thirman, 1.V, and Webber, HH., Harper Collims Publishers

Meikods bn Marine Jooplankien Ecology, 1981 Omord, W, and leeda. T. Wiley

Methods for the study of Marine Benibos, 1984 — Holme, MA. & Melnivee, AD, Blockwell Scienific
Pubilscations

1. The Ecology of Rocky Coasss, 1964 — Lewis, LR, English Universities Press

12, The shore environment, 1980 = Irnvine, JLH.. Price, D.E.C. and Farnham, W.F. Systematics Associotion

13, Life between tidemark on rocky shores, 1972 — Stephenson, T.A. & Stephenson, A, W, H. Freeman

4. The imvertebentes (3% ™ Edn.). 1986 — Bames, R.S5. K. Blackwell Science

15 Zeoplankton Methodalogy Manual, 2000 - Harris, R., Wiebe, P.. Lenz, J.. Skjoldal, H.R., Husiley, M. (Eds), ICES
Acodemic Presa, San Diego, pp. 68

et - R - P TR

=

MED 138 Geomorphology amd Tectanics (1 eredits)

Madule = |

1T carth and the solar 53 stem-Sive, shape, structure, origin asd sge of the carth-Cienlogical time scabe = Sine and shape

of 1he oceam basing: Pacifie. Atlastic wnd Indian - Morphology and structure of cominemal maggins. mid occunic ridges
-l"ld deep sea fhoor - Origin of ocean basing — Contirental drifl w23 floor spreading and plate sectonics ~ Evelugion of the
ndian ocean

Module - 11
Eamh Quakes - elassification. magnitude, epi-cenare, recoding - selsmographs, shadow zone, impanant carnh guakes,
causgs. Violeames - magma lava, volcanic land forms, famous eruptions. Mountains and mountadn chains

References

. learodusciory (5 od), 1988 Thurman MV, Codiehes Mersill Publ. Co, Ohia.

1. Oceancgraphy (5 ed), 1990 Grans Gross, M., Englewood Cliffs, N.J. Prentice Hall.

3. Coastzl and estuarine sedimeni dynamics. 1986 Dver. K. R, John Wiley & Sons, Wiley, Chichester.

4. Eanb resources. 1969 Skinner, B. 1., Englewood Cliffs, W.J., Prentios Hadl,

& Maring Geology and Oceanography of the Arablon Sea and coostal Pakisian, 1984 Haq. B. U, and Milliman. 1. D..
Van Morstrand Reinhold Co,

&, Marine Geology, 1982 James P, Kennet, Prentice Hall INC Englewood, Cliffs, M. L 07632,
7. Earth Science. 1985 Mamow iz and Spaulding. Heath and Company. Feath,

WSO L36: Phyvsical Oceanography Practieal {1 eredits)

Module =1

I.  Aralysis of vertical les of temperature, salinity and densiny o understand th i e different
s T, i o P gt o1 the world e (Gt Bf 1 PR

1. Analysis of vertical profiles of a) iemperature, bjsalinity and c) demsity in upwelling and non-upwelling regions of
the world ocean (3hrs; Ref 1)

3. Generating vertical section of temperature to study the physical processes along a trassect (Shrs; Ref 1, 2)

4. Cepersting venical seciion of salinity 1o study the physical processes along a transect (6hws; Ref 1, 2)

5. Cenersting vertical seetion of density to study the physical precesses along o tronsect (Shrs; Ref 1, 2)

6. Estimation and analysis of heat coatent in different parts of World Ocean (Yhes; Ref 3, 4)

Madule — 11
I.  [ldemtification of waier makses determination of siabélity of water column using T-8 dingram [Ghrs; 1-4)

1,  Estimalion of sound speed and delermination of SOFAR channel in different parts of the world ocean {bhrs; Ref 1,
4)

. Analyais of pha sseal oceanographic processes From Horimonial sections wsing n-sine doea {Jhes) (Ref™2)
i, Computation and Analvsis of dynamic topography (Bhrs; Rel 2. 5)

5. Messurements of gimospheric pressure, bumidity, minimum and maxinem iemperatone, computation of shsolue



humadinn, spevitic hentidise - Vb rahe § Shisg Rel 73
a Fiehd aluersatros of physal soeaographic parametereane ol mctevmibigical insrments - b bk s, (bhe:
Rel ™. B

Referenves

1 Seawater: bs Composition, Propertics amd Tehayioar, 1994 - Second Edition. Open University Press. _
e Circnlation, 2000 < Sevoad Fuition, Cpen Uiy erainy Press, Walton Fall, Milson keynes, R TEAN, Uk
3, Algerithms fr compueatien of fundamental properties of sconater, 1983, UNESCO TECHNICAL PAVERS
1% MARINE SCTENCE, Cidorsad by UNESCOSCOR/ICES TAPSOY Joir Panel on Oceanographic Tables
and Standands and SUOR Weeking Ginoup 1, Unesoo, Place de Fomeney, TI700, Paris, Franee
5 Principles of phasical oocanogmphy, 1996 - Piorson, W), ond Newmann, (5., Prensice Hall Ine., Mew Jericy,
LisA
Introhuction s D namic Oocanography. 1983 - Pond, 5, and Pheband, Gb, Pergamon Press, LLK.
b Tropical Pacific near-surface currests estimated from alimeter, wind, and drifter dota, 1999 - Gary 5. E-
Lagerkoef, Gary T, Mitcham, Roger 1. Lukas, Peam P, Niiler., Joumal of Geophysical Research,
Lese CLO, pages 1331323320,
i mhﬂ%mh}: An introdiction 1 weather, climate and the cinonment (2™ edition), 1985 - Ahrens, St
Paul. Wit . House,
£ shetevrology A maberstanding the atnsosphere, 212 < Steven AA

WSO 1T Marine Chemistrs Practioal 112 eredirs)

Ylodule = 1

L Ineneduction b good Daboratons practices in Chemicad Lab und introdisction to sampling. sub-campling. slorige
and aralyais of dikselved trace conmstiuenis of scanater (6 bs; Ret 1)

Estimation of silinity of seawater by the Mohe: Koudsen chlorinity titration method (6 hrs; Ref 1)

Determination of dissolved Oy of scawater by Winkler's jodometric titration method (6 hes: Ret 1)

Determination of pH of scawater by potentivmetric methed wsing pH meter and determination of total alkalinity of
sedw ater bn p._ﬁp:nﬁr;\-rw:tr'n,: nitration using pH meter (6 hesg Ref 13

5 spectrophetometny: Verification of Beer's law (6 hrs: Rel 2)

de= e B

Sodule = 11

I, Spectrophotometric decrmination of dissolved inosganic phosphate in seawater by ammonium moly bdate =
ascorbic actd method (6 brss Rel 1)

Spectrophotomenric determination of nitrite in seanater by sulphanilamide - dinmime method (6 hrss Ref )
Spectrophotamerric Jeterminution of nitrate in seawater by reduction ko nitile wing copper — coated casdmium
reduction column o6 hes: Retd” 1

Spectrophotometric determination of amnwnia in scawater by indophema] blue metbod (b hess Rei 1)
Spectrophotometric determination of dissobved inonzanks silivate inseaw ater by ammaiam nwl bdae - aseorbic
s = onalic actd mothod 0 hrs: Ref 1

‘ad P A

Keferenges

I Methods of Sepamer Analasis 1953, 1999 — Grasholll b Ebrhardi, AL and konemling. k.t Verlag Chemie,
Weinheim

2 Instrameenzal Miethods of Chembeal Analvgig, 1980 — Ewing. L Wi Al i =FHIL ™ew York,

T A Masual of Chemical and Biokopical Methods for Seawater Anabysiz, 1984 - Parsons, 1. R Maita, Y, and 1alli,
C, S Penzamon Press, Ohfond.

Semester [

MEC 130: Marine Geology (4 eredits)

Module -1

Sediment, sediment grade scale and analviis - Classification, consposition. distribution and soumoe of sedinwents with
emphasis on near shore arcas — Survesing. sampling and laborston tochniques for the sty of coaal and saurine
sediments = Analssiz of sodientological Jata snd nperpeention = lmstruments weed in manine goehe, Beach and



beach prafile, varimions i beach morphology and it significance — Near shore peological processes: crOsR,
||1‘|5P.‘I|"|I.IJHJ|'|-“1 wh:'"'

Jodube =11 G
,L. b primerals with eophasis on Indian neean — Polymetallic nadules, phasphorites, carbonates, placer depotits and
petrolcum respamoes, 2 hydrates — Fossifization process = Types of microfossils and chasaification. technique for
paksrchimate reconstruction with repeet 10 oxygen Bolnpe sudles, rule of microfossils in paben = oeeanography,
palceclimate, marite srchnonlogy peiroleum explarmtion amsdl monitoring marine pollutsn

Windmle - 111 ) . !
Girutral Cionlogy = Polds - pans af Gkl nonsencluture, tvpes. cumses! Foulls - pomenclature, 1ypes: Joinits, “incrals
and their phasical propertics, Rocks - clussifientinn omd praperties, Giround waler widl siling waler mbmeioa on the

viristil |'||ili'-'| and F"“'""-‘ wer.

Aladule - 1Y

Pringiples of gesphysical methods: Lravity, magretic and scismic — Elucidation of the structure of the canh wsing
sebsmic model —Instrumenis used in marine geophysics. Hydrography — position fxing. depth messuremend ord g3
bl mapping kochniquie, sidé scan sonar, hadrographic chart.

Relerendes

Inlenduenary mimmph;t (51 cidy, 1988 Thurman. H. V. Calumbs Mercill Pubsl. Co, Chio.
Ocennography (5 cd), 1990 Grant Groas, M., Englewood Cliffs, N.J. Prentice Hall. )

Coasal and exiuarine sediment dynamics, 1986 Dyer, K. R, John Wiley & Sons, Wiley, Chichester.
Beach processes and sedimentation, 1976 Komar, T )., Englewaod (TifFe. MJ Prentice Hall,
leaches and Coasss (200 cd), 1972 King, C. A. M., Edward Arnold, Lardan.

Iniroduction g marine micropabeontology, 1978 Hag, BLUL and Boersma. A, (Eds.), Elsevier Publ,
Introductian 10 geophysical prospecting, 1976 Dobrin, M. B., MeCraw-Hill

Cravity and magnetics in ofl prospecting. 1970 Mettleton, L. L., MeGrw-Hill

e mineral sources of the sea, 1963 Maro, ). L. Efsevier. Amsicrdam.

ik resources. 19409 Skinner, B, 1. Prentice Hall,

singctvrsd Geslogy. 1972 MP. Billings, Third [ dition. Prentice Flall Collicge Dy,

Murine mincrube advances in nescarch amd resouroe assessment. 1987 Teleki PCa, ot ali. D, [teided
| hordnechar,

Ihe macropalcontology of occans, 1971 Fusnell, B. M. and Reidel, W, R.. Cambridge Univ. Press.
Lk, ’

14, Marine geology and ocean . of the Arsbian $ea and comstal Pakisthan, 1984 Hag. B.L). and
3.1a|||mmE,EJﬂ. IEE.?M'M Hﬁw einkold Co. !

|5, Marine Geology, 1952 James P Kennel Prentice Hall INC EnﬂtﬂﬂM,Eﬁ i, M. 1. DTG32.
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VS0 232: Computational Methods in Creeanography (4 crediis)

PMloduile =1

Programening FORTRAN (90/3): conslants, varishles, arithmetic operations, arithmetic expressions — ssignment
saalemients — inper = oulpus statement - library fianciians — Hierarchy of operation = mixmode operations- relational
aperalons, precedence of operuiors. |F-THEN - ELSE statememt = ELSEIF structurcs - NESTED IF blocks — DO LOGP
- KESTED DO LOOP = Intrinsic DO LOOP,

Aadule — 11

Applications of basic Mathematies 1o pccanography © Indboes, Logarithms, lincar and parabali: functions — Permutation
and comhinations - Arithmetic and goomelnic progression — Dilferentialsn, applicaion of differcntiation = Velocity,
soecteratbon relaled rates, Application of integration dn growih and decoy problems - Mairics: adlinion ssilirection,
iibiplicrion, imverse by ad joint mehid.

Nindabe - 111

[descriptive statislics: populstion sumple — measures o centrsl tendency - mcasiees ol dispersion — shenness kunosis =
dmphe comrelation, Karl Pearson’s cocilickent ol eonrelation, concurrent deviatbon method, method of keasi scquares
[regression) = regression cquelion = inrodugiony prabiabiliy,



Aodmle = 1Y
ormal and hinomisl disiributiin - Inforentinl seatistics: standird erme — skgeificunce bevel — hypothesis tosting:

stulents pest: best of sipniheomee for nitrbubes, Iompe somples wwl smnll simples, & besi, Wrd el spue) fost, F lest,
amalyvsis of variars

Releremees

. A hislogisi's hasc mathematics, 1983 = Casston, DR, Edaund Smohl Eondon, §alwind Armold Puibdishicrs Ll
Sragistical Methods in Atsospheric Sciences. 2 odithon., 2001 - Daniel 5, Wilks, Academic Press

Iraradhition e mathematics for e sclentists, 1971 - Datcheba, E. Springer

Mathematics for biological sciences, 1980 = Mewhy 1O, Orfoed Unlversity Press, LK.

|
2
3.
4,
S, College algeben, 1966 - Bandell, R, and Spitsbant, A., Addision-Wesley. Massachuscits, 115.A.
fs,
1.
1.

Irnrosdusction wo algebea, 1906 — Perlis 5. Blnisded] Mabd, Co, Loechm,
Differentinl equations. 1985 - Wilie, C.R.. McGrow Hill Publ,, Singspone.

Statistice: Theory methods and application, 1988 — Samchetr, 1.0, and Kapoor, VK., Sultan Chand and Hons,
wew Delhi.

9, Beometry. 1981 = Sokal, BB, amd Rohdf, FJ. Freeman & Coe. San Fromiksois,

10, Ssatistical methods, 1967 - Sacdecore, G.W, and Cochran, W.G., Allied Pacific Pvi, Lid,. Mumbai,

11. Multivariote statistical methods, 1990 = Maormmison, DUF.. MeGravg Hill Publ., Singapore,

12, Fundamental computer concepis, 1986 - Davis, W.5. Mc.Grow Hill Publ., Singapore.

13 f-t'!t:ﬂr:r- ard problems of data proccssing, 1982 - Lipschutz, M.M. and Lipschutz, 5., McGraw Hill Book Co.,
Singapare

14, Fortran 77 and numerical methods, 1994 Xavier, C.. Wiky-Eastern Lid., New Age Imermational Lul., New Ixelhil,

15, Compater Programsing in FORTRAN 90095, 1997, V. Rajoraman, Prentice Hull of India, New Delhi,

Ih, FORTRAN 9095 lor Scicmisis & Fagineers, 199 - 5.0, Chapman, Me=Crow 1H.

MSC 133 Computstional Methods in Oceanography Practical (2 credits)

Module =1

1. Programs illustrating use of Mumeric corstants & variables, Arithmetic operators & expressions. simple ingut and
oulput statemsents, higrarchy af eperations. (bbes: Rel 1.1.3.0)

2. Programs illastrating wse of logical expressions, imeger, real & mix mode operations & library Furctions (hrs;
Ref I, 2.3, 4)

3. Programs illustrating use of [F-ENDIF, IF-ELSE-EMDIF and [F-ELSEIF-ELSE-ENDIF (4hrsz Ref 1.2,3.4)
4. Programs illusirating use of DO loops, sested DO leops (4hrs; Rel'1,2, 3,.4)

5. Programs illustrating use of one and two dimensional arrays {6hws; Rel'1. 2.3, 4)

6. Programs illustrating use of different types of FORMATS (4 hes; Ref' 1, 2, 3, 4)

Module - 11

1. Programs ilusirating subroutines and reading/writing data from files = hard disk. {Bhrs; Ref |, 1. 3, 4)

Programs for compatation of statistical parameters for amalysis of occanographic data. (Ghrs: Ref 13,34, 5

Writing programs for sample data extraction and validating (hrs; Ref 1, 2, 1.4

Lt af siatistical software for cstimation of stmistics fpammeler ol smple’population (2hrs: Ref 5)

Writing programs for datn extraction. validating & generating horlontal sections of occanographic property using

sltwarne with diffenent pridding nsethod 1o asceriain the most suilable gridding metbod, (Ghes; Rel 1,23, 4 &

Sarfer sofiware morual)

f.  Writing programs for daia exiraction, validating & gencrating consour map for amalysis of vertical & surloce
peoperties {4hrs; Ref 1, 2. 3. 4 & Surfer software manual ),

e

References

1. Computer Programming in FORTRAN 903, 1997, Y. Rajornman, Prentice Hall of India, Wew Delli.

2. Fundamental algorithms, 1985 — Knuth, D.E.. Narosa Publ. House, Mew Delhi,

3. Theory and practice of programming, with FORTRAN, 1986 = Lipschatz, § & Pog, A., Me.Graw Hill Book Co.,
Simgapore.

4. FORTRAN 90095 for Scheniists & Engineers, 1998 = 5.1 Chapenarn, Ml:-ﬂl'i'l' Hill.

£ Sintistical Methods, 208 -5C anlﬂ.ﬁﬂlﬂidili-ﬂ'b.]'llfﬂﬂll}'-l publizhing Houss

4



RISE 234 Marine Gealogy Practieal (2 eredits)

Module - |

1. Field survey (Teach) - ocating o sintion using eompass and GPS; Dench profile measurement snd sediment
samiple colbection from different parts of the beach (4 hrs: Ref 2)

2o PMottimg station keeatiens on the bose map omd beach profile; volume compatation from the glven data (4 hrs: Ref
2

Lo Cenning and quaniering. proncatment of sadiment sample o remove calcium carhonabe, organic matier and
Termuginwves maaterial (4 s Hel 1 i)

4 Ginan shee analysis (sand) wsing Ro-lap sieve shaker = baieh |8 hes: Rel |, 6§

Computation of weight and comulative percemages. ploting frequency and probahility graphs, computstion of

maudes of tmmspar and grain size parnmeters and interpretagion (4 hes: Ref 1, 6)

6. Field Survey (Estuary) - locating stations using GPS, Measarement ol Seechi depth, 1otal depth; collection of
witer samples using Niskin sampler st near surface and ncar hottom and measurement of iemperature al di ferent
locations along the cstuary. Collection of sediment sample using a grab sampler (8 hrs; Ref 3, 4)

7. Separating 1otal suspenced matter frmm waser, plotting suspended matter, interpeetstion with respect (o loeations
and considering tide (4 his; Rel %)

Medule =11

Heavy mineral separation from different fractions of sand and interpretation (4 hes; Ref 1, 9)
Plot bhatbyymietry Fises asd inderpret geomorphology (4 hrs: Ref 4)

Study bathymetry maps (4 hrs; Ref 4)

Stisdy seismic profiles and draw sections and imerpret festures (4 hrs; Rel §)

Compute gravity duta, plot and study variations. Plot and compuse depth of a ore body using half anomaly
melhod, Compute pravity corrections (B hri; Ref 7, 8)

t. Uompute magnetic data, plot snd study variations, Plot and compute depth of 8 single pole using kel anomaly and
peter s slope methods (8 hrs: Rel 7, §)

& Compule scismic data — compute deplh of horizomnl sedimentary bed wusing both reflection mnd refraction
mcihods (4 hes; Bel 7. B)

LA ds fad PE

Heferences
I Exercises in sedimentology. 1982 Freidman, G. M. and Joheson K. Gi.. John wiley and sons.
2. Beoch processes snd sedimentation, 1976 Koemar, P D, Prentice Hall
3. Estuaries - a physical introduction, and edition, Hoboken, ™ 1, John Wiley,
4, Flume studics on the transport of sediments in esturing shoaling processes-A report, 1962 Hydrsulic
Engineering Laboratories, University of Berkeley, C A,
i,

A practical handbook of scawaber analysis, 1972 Strickland, JIOLH and Parsons, T. R., FISHERIES RESEARCH
BOARD OF CANADA, Ottawa.

6. Practical manual of sedimentary petrology, 1987 Bab, 8. K. and Sinka, . K., CBS, Publishers and Distributors,
Diclha,

T, lmroduction 1o geophysical prospecting, 1976 Dobein, M, B, MoGraw-Hill.

£ Cwavity and magnetics in oil prospecting , 1976 Nettleion, L. L., MeGrw-Hill.

9, The mineral sowces of the sea, 1965 Mero, J. L., Elsevier, Amsierdam.

MSO 235: Hemote sensing and its applications (4 credits)

Module - |
Princeples of Lleclromagnelic rdinion- Energy matier inleractions — Rayleigh scattering — Mie scabicring - Non

selogtive seatiering - Radiative trunafer in the mmosphere - Stian's and Wien's displacement lavws ~Zonith and azimuth
angics

Muadule - 11

Opplical remobe sensing — bio-optical propenics of sea waler - [nherent and appareni optical properties - scatiering -
Thn-mt-nlwmiun-ﬁWm alcnuation = Remie sersing reflectance - Cose | and Cese || waiers - eadintive cransfer
&n the waber colamn.

Modale = 111

Sun phosometry - Beor-lambert’s law - spectral variation of serosol oplical thickness - stmospheric conreetion -
inserpretation of oocan cobour - speciral response of waler as a function of organic and inarganic constifeens - Analysis

15



ot seprenidond mimemsls, chilerophy 1 and dissolved onganic matter theough DCMMORS data.

Sladube — 1%
1 hormiaal iafrared remobe sending- Thermol infrared propenies - Aimnspheric windows - Thermal radiation laws -

Fibasin gy = s i By femperatuee cebrieval thnough IR sersors - Active omd passive microwave remols sensing -
seatelline aliimetrs of sea surfiwe kepagmphy, Sensor chameteristics - M55, GOES, AVHRR, CZCS, SeaWiFS, =
DTSR, MUOEES. COR | rd OCM -1, LESS <1, LISS-11, WIFS and PAN = Fundamentals of digital image processing

Image rextifviion — Inage cohancemend — linesr stretehing — supervised and unsupervised classificntion -
Prirvadusbiiy B Cioographie Tndiarmialiti <y slem,

Helrnemees

P sl primiphes of remete sensing, 1990 - Rees. WG, Cambridge Univ. Press. LLK.
Rt wensing optivs s optice] sysiems, 1980 - Skater, BN, Addision Wisley Publ, Cio.

1 Romote sensing amd inage interpretation (290 cdn), 1987 — Liflesand. TM. ond Kiefer, R.W.. John Wilcy and
wlts

4 Rermobe sensing: Prineiplés and interprotations ﬂqﬂ edn), 1987 = Flovd and F, Sabois Jr. W.H. Freeman and LCo.,
e b iThe
Thears il application of optical remote sensing , 1989 = Asror G, John wiley & Sons.

o Dinoduction ke satellite oocanography, 1985 — Maul, G_A_, Martinus MijbolT Publ.

- Advaneod remwe sensing from theory 1o applications (vol.1, 2 & 3), 1981 — Chiamys, F.T., Addision wisley Publ,
o Ime, Cancla,

£ Uceanography Trom spoce, 1987- Gover, LAR., Plenum Press, New York,

¢ Remaote sensing of mmospheres and oceans, 1980 - Decpak A., Academic press.

b Rmetlile cocanography, 1985 - Robinson, 1.5, John Wiley & Sons

WSO 236 Remote Sensing and its applications Practical (1 credits)

Slodabe - 1

1 Field suney and laboratory analysis 1o gencrate apparent optical propertics from case Il walers using in-
water tadiometer, and profiles of salinity and temperatisre using conductivity. iempemalure and Depth (CTD)
wgnad. | D e Ref 1)

* Generation of Inherent Opticl properties (1OP) of eptically active substances (OAS ), namely absorption of

hloroph = (ehl-al. Chromophoric dissolved organic matter (CDOM] and wial Suspended Inorganic Matter

(TS} From waser samples collecied during the field survey of case 11 waters (10 hrs: Rel 1)

3 Simulation of remote sensing reflectance and watcr leaving radinnoe from case 1 waters (4 hrs: Rel 2)

Wodale — 11

|, Simulstion of remote sensing reflectance for each optically active substance and delincation of range of
waselengths susceptible to each OAS and development of empirical algorithms (10 hrs; Ref 3)

»  Generation of serosal optical depth using sun-photometer and analysis of serosol optical depih o esthmale

wmospheric tarbidity parameter and Angstrom exponent (8 hrs; Ref 4.5.8)

3 Swellite dita processing to map chlorophyll a, using ERDAS IMAGIME SeaDAS(12 hrs; Ref 6, 7 and 8)

References
I, Regional validation of MERIS CHLOROPHYLL products in North coastal waters (REVAMP) Protocol, based
an MASA and colors protocols, 2002 - Tilstone, G.H, Moore, G.F, Sorensen. K, Doerffer. i, Rongers, K.G,
Ruddick. R, Psterkamp, PV and Jorgensen, ENVISAT - |
Physical principles of remote sensing, 1990 = Rees, W.G., Cambridge Univ. press, UK. 235
u..:m.:::; :m;r.,,- Principles and interpretationss (27 edn), 1987 — Flayd and F. Sabnis Jr, W.H. Freeman & Co.,
Mew ;
1 Theory and applications of optical remale sensing, 1989 — Asrar. G, John Wiley & Sons,
2 Inirodsction 1o satellite oceanography, 1985 — Maul. G.A.. Martinus Nijholl Publ.
B, Advonved remde sensing Trom thery 1o applications {Mel.1. 2 & 3% 1981, Chlamys. FT. Addizon -
Wesley Pulbd, Co. Ine., Canada.
T Ocamography from space. 1987 = Grover. JAR., Plenum Press. New Yoek.
8  Remote sensing of simospheres and oceans, 1980 = Decpak, A, Academic Press.
4. SBE plus CTI, User's manual swww seabind com/pdi’ documents/manisals!? plus 01 T.pdf
0. Reglonal Oceanography, an Introduction, 2nd edition, 2003 - Tamezak, Martias snd Stuon Godieey . . Daya
Publishing house, Delhi,
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ME0 2T Amalvtical Chemistry of Sea water nnl Instrumenial Technlgues {4 creiliis

AMadule - |
sampling - Collection oed peeservation of waer, sediment and hislogical sumples, General Errors, Accurscy and

FevEsion,
Fiftration and Stomge - Criteria of an keal filiering medium- CGlass fiber, menbenne and Muckeapore liliers, Siomge fie

nivaky sis of waler for magor elements, marienis, dissolved phosphate, wotal phosphomoes, nitrogen wampnaiids ailicaiey
i iroe moinds,

Uhemical separation muthods: M eifiects, Interfonence effocts. Pro-concentration methade o
arpstalbipaion, o exchmpe and wilvem exieaction methods, thelr reineiples amd appdicagions,

Maodele - 1]

Fresh water recovery by sariois imethods of desabimation, Low 1em
evaporation, Membrane process, seale formation and s prevention,
Uhemical recovery process- Chemistry of saly manufacture, [ilTerent prdes of sal, washing of sca saly, =i fr

industries, up-gradation of sen salt, sobar cvaporation, firced evaporation of beine, Griner process, Alborger process,
Uipon pan evaparation and vicunm pam evaparation methods,

Risavery of bromine from salt bittern, Dow process. Shearming out process for the manufactire of bromine,
Reconery of magnesium, magnesium metal from sc waler, Dow process and IG-MEL process for the production of

Mg resiam,
Becovery of potassium from sea water, Palard and Niceoli Processsess for the prosuction of potassium from sea water,

Muodule < 111

Exiraction of Agar, Alginascs and Carrageenan from seaweeds - their structurcs, production, uses and toxicology,
Extraction of marine drugs: Chemical and Pharmacological Aspects- Prostaglanding, Sternids, 'I';ﬂrn and
Nitragenous compounds, Antibitic compounds from sponges, Cephalosporing and Fish and Sheflfish toxin.

Wlodule - 1%

Flectra-unalytical meshods: Polaragraphy: Basie principles and applicaion in chemical speciation studics,
L hromalograpkic methods: Paper thin kayer gus Figuid and high performance liguid chrmasograph Basic principhes and
appication b marine sampbes.

Speciroanalitical meihods: Phastemictry o Spectrophatonsetry, Fluorimeiry. Flame pholometry. Atomic shsorpion
spectrophotometry. Flameless AAS snd Intucsively coupled plasma emission speciromeiny (E5 amd MS) - Bagic
principles, instrumentation and appdications in the anulyses of marine samples.

rrecipiimmin e

peralure (hermal desalmation. Disulblsiion, salar

References

I A text book of qualitative Inonganic Analysis inchuding Elemergary Instrumental analysis, Yogel - 1978 The
English Language book sockety.

2 Sul'rd.u.rdrn:ﬂ'm-dslhrM:ﬂmmﬁwﬂmmmk{ﬂﬂdmMILRI::.E,W!H
Hridpewater L. American Peblic health association, Washington DC.
3. Methods of seawnter analysis, 1981 = Grosshall, Verlug Chembe, Welrmgim,

4. Manual for geochemical analysis of marine sediments and suspended particulate matter, 1992 « Loring and
Ramala, Earth Science Review,

3. Chemical Oceanography. 1975 - Riley, JP' and Skirvow, G feds.), Vol. 3, 1975,  Academic Press,
Lomdon.

6. Emvironmental Chemistry. 1995 - Anil Kumar De, Wiley Easiern Limited and New age intemational
limited, New Delhi

. Marine drugs: chemical und Pharmacewtical sspects. In Chemical Oceanography - HLW. Young Y. Shimiza, In
Chemical Dceanography. volume 4, Riley. LP. and Chesier, G (eds. ).

K. Murine auiursl prodiscts, 1983 - Schewer. P (od), Chemical and Biological prospective, Academic Press.
Larwdon,

% Marine nutural products, 1973 « Scheuer. B, Academic Press, Lomdon,

10, Quantitative analysis, 2000 « Day, RLA, and Underwood, AL . Prentice-1all of India, New Delhi
1. Imserumerdnl methods of Cheinical analysis, 4® edition. 98] - Ewineg. (i,W,, Mc Graw Hill

M5 138; Analytical Chemistry of Sea waler and Instrumental Techmiques Fractical (2 eredits)

Madule = |

L. Pre concemtration of sca waier for estimation of dissolved Imce metals by AAS 1echnique. (8 hrs: Ref 1,
3.5.4)

L Digestion of particulaie matter for estimation of trace metals 06 hre; Ref 5)



i Bt o Biwsed ool ol paciivvilobe B la seaenier Dy Pliune AAN inetliosl. if lirs; Bl 3, 1)
] | spnani o shsaadved msd Panticulate 5 b seawalen l'l:p Flae AAY wictlaul (4 lw; Hel 2,

L1

A Paimalssn of shaslvad wsd pactlealae e bn seonaier By Flonse AAS methisd (3 his; Rel 2,
1%

hamtule 11

| Spuiment gesiboa | 10 brsg Bel 33

’ Espvmatisnay w38 Nbi i ﬂdimnlhh:'. Planmw AAK '||k'1hn-|.|..1,f- haw: Bel 2, 1,4, 4)

L st ol Ui in spdimvenis e Flowe AAN taclins], (5 g Bel 2, 3,40, 5)

1 Estimbaathoe oo 1o b sislimenis b Flames AAS nisthoil, (3 his: Rel 2, 1,4, 3)

Speciabien o iwcials b sedimenis g Seqaentiol estraetion pocedure] (5 s Bel )

Rebripnaes

1 Sasedard methosks for the examination of water wnd vwaste waler mnalysis (22nd edition), 2002, Rice, E.W and

Bridgenater L. Aoncowcan Public heabth pssociation, Washingion D,

hoady dwal cheonnistry of sewwuker, 1975 < Riley L 1 I Chembeal Ocennopraphy, LI% Riley ond G, Skirrow {edsj,

Wd ) Aeademiy Press, Lol

Meahods of Reanater pralyvsiz, 1983 - Grossholl K, K, Grasskholl, M, Ehedards ond K. Krembling feds.j,

Yorbag Uhembe, Wedmein, 419,

4 Ml e geochemival analysis of marine sedinvonts and suspended pariiculale mitier, 1977 = Loring, [ 1, and
Rantala, . T. T.. Fish, Mar, Serv. Dy, Technieal Repoes 700,

LE

MO LM Aguaculinee (4 credits)

Madabe - 1

Primceples of agewaliore, global scenarhs, sintus and peoapects of comstnl musculiene in ndia, inditional agqusculiune
TR

Sloduke < 1§
Hash considerations, site sclocthon, water gquality manngemend, speckes seledtion, fensibility aml techabque applicd for
s, pear] v ster, fish, lohstor ol connged cultiong [I'I:I,'.Iil,:l."!..

Modube = 111

sheimp gqusuliure, ppes of cullure proctives, tradivional, modifed troditional, exiensive, modified exiensive, semi
metsive and imersiy <. critival reguirements, site sclection and pond preparation, seloction of candidate species. brood

sk, provarement, hatcheny production snd monagement, nutrition, live Feed culture and formulated feed preparation,

water qualifs management in ktchery and lessons leamed fron Global and locol scenario.

Wodule - IV

Reproduction, ndueed maturation by eye stalk nhlation, role of X organ, sinus gland system, status and prospeets of
oo stock. domestication and genetic improvement, shrimp discases, potbology and panssitological, prophylactic and
therpoeutic measures, shrimp health management, noed end advaniages of integraied aquacultuse practices, Brackish
waler squaculiure. covironmental issies and monngement simiegies, Comtal squaculiure Act, 2005,

Referenees

1. Seickney, R K. 2009, Aqusculiure: An Inrodectory Text. 2 edition. CABL. 304 pages

3 Parker, B 2000, Aqusculture Science. 3™ Edition, Cengage Learning. 672 papes

L Adaacitiore, 1989 = Pillal, TV.R.

4, Fish amd sheries of India. 1982 = Jhingron, W0, Hindusian Publ, Corp, Indin Lad, Mew Delbi
1 [iseases of Mosine animalts = Morine Foology (Vol 4k 1985 — Kinme. Q.. 'Wikey

B ATnusteceun sguacaitone, 1EEE Mekos, LB CHL seris,

Agquaculiure. 1973 - Bandsch . o Wiley <Inber-sciemoe

Praws ard prasn Gsherics of India, 1976 = Kurian, OV & Sebastion, VO, Hindusinn Pub. Corp
Environmeniol managenient Tor sousoubiune, 198 - Midlon, A., Springer, Netherlamds

0, Sutrition and feeding of fish, 1999 = Lovell, T, Springer Science & Pusiness Medin

=



<

AsE 240 Aguacultere Practical (2 eredits)

Muilule = |

Vsrifigation of cultivable fishes of shrimps, minsscls, aysters, fish, crabs sl sea weeds (12 hes, Rell), Reproductive
svibem of shrimp 12 brs; Rel 81, klewtification of baval gapes of shifmp of commercinl importance {4 hes; Bef 1,
Sethads af eximation of dissilved oxygen, D, susponded solisls, dissolved and panticulate uganic carbon and

s | 12 hess Ref 21

Modale - 11

Wisia ms shrimp hatchery for demonstreations (12 hes), Visit o NIO labomeary for demonsralion of biological filter 2nd
air 3 aeration system (12 hrsh, Fabrication of rafl. trarsplontmion of spat for mussel culture (6 khrs).

Refermers

B WnnsBacean mpiosoulture. T9RY - Meloey, LI, O B0, series,

Frafiviig nanid on feceil odvonees marsgement ol waer quality purometers in for aquaculiure, P97 -
CLEE, Pushlication Musmhal

Training manaal on sdvamces in Lbeeping and broeding omanental Gishes, 1997 . O 1EE. Publicstion. Musmbai,

Fraimimg mamsial on cubtare of Tive lood sreanisms lor sgua hatcheries, 1998 - CLEE. Publication, Mumbai,
Trainimge enewiial o cultare of live fish for squsculure, 1998 - CLEE. Pubbication, Mumhai,

i
5.

MSO 241 Marine Chemistry Practical 11 (2 credits)

Malule - 1

1. Determination of sulphate in seawmer gravimetrically by precipitation of BaS0) using BaCly in the presence of
micric acid (6 hes; Ret 1)

I';n;smlitrﬂrilm of thiosulphate in seawater by odometric titration with the removal of sulphide using zinc scetale
[ s Hel 1)

i Tr:;mﬁﬁﬁ‘ of bromide in scawater by oxidizing 1o bromate using hypochlarite followed by iodometric titration
i brs;

i ﬁ-wunwmmnﬂ: determination of urea in seawater by dincetyl monoxime - semicarbazide method {6 hrs; Ref

% Spectrophosometric determination of carbohydrales in seawster by 3. methyl-2-benzothiazoline hydrarane
[MEBTHD nethd (6 e Ref 1) p:

-
-

Modalke - (I
1 Specirophoiometri desernination of nitrate in sexwatcr by nesorciool method (6 hrs: Ref 2, T
; Spectrophotometric determinalion of gmmenia in scawmer by onidation method (6 hrs: Rel 3)

Labarstory experiments o study svariation of pHl oa river water-scawaler interactions (mixing experiments
felloved by pH measuremenis by pll meter) (6 brs: Rel 1, 6, LE)

[ketermination of dissolved Al spectrophotometrically by pyrocatechal vialel method (6 brs; Ref 1)

3 Reoctivity of dissolved Al with panieulate material: laboratory simulations {mixing experiments followed by
determination of dissalved Al spectrophotomtrically by pyrocatechol vialet method) (6 hrs; Ref 1, 5. 12)

Heferences
I. Muthods of Seawater Analysis, 1983, 1999 = Gmsshod¥, K., Ehrhardz, M, and Kremling. K.;
Werlay Chemic. Weinhclm.
1. Organic Reaction Mechanisms, 1997 - Knipe, A, C. and Watis, W. E., John Wiley and Sons, New York,

4. A Manual of Chemical and Biological Methods for Seawnter Analysis, 1984 - Parsoss, T, B, Maita. Y, and Lalli,
. b Pergamon Press, Oxlond,

i Aguatic Chemisry, FREL 1996 — Siumm, W, and Morcgan, . 1., Jobhn Wiley and Sors, Mew Yok

5. Aguatic Surface Chemistry, 1987 = Stumm W, Joba Wiksy and Sons, Mew York.

b Proctical Estusine Chemdsary, 1985 - Head, PC., Combridge University Press, Cambridpe.

T Asimnplified resorcinol meshod For direct spectropbotmetric determinetion ol nitrte @0 sewater, 2006 - Fhang. J,
ooand Fischer, C, ), Muring Chemibsiry, 99, 120 - 336,

K

PFhoespharus nelease Trom loke sediments: effacts of p L temperiing and dissolved osgen, 2004 - Wi, ¥, Wen, Y,
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Fhis, 0. and W, Y. KSCEF Jowmal of Uivil Fnginecring. 18, 123 = 129,

% The ellent oof pll on she foloase of phosphionus frem Poioegs codaars sedimsnts: Implications jor bl grcen algal
hlewnma, T - Sevtsrmnger, S 1Y F sgarene. Uoastal and SEell Soemoe, Vi Sim B iy

."ll | miashnm ol carton divvile Faom a pieal b iiEkE whElgm, Lk Imdide MM sarmd WV SN Dhileep T wTna,
% and Maneribae, M Goophasical Ressanch | eiere 38, 1359.1242,

1, Chemisery ol ibssalved morganic carbon in estuarine and coastal brackish waters. 1975 « Mook, ‘W0, ol ks,
Bk 5, Fsnmrine, Coastad and Marine Scienee 3. 313-336,

12, Samtion model for dissolved and leachable particulatz Al in the Great Ouse estuary, England, 2012 - Ulpadiyay,
5. Agguatic Geochemiury, |8, 243-262,

M50 242: GIS Applications in Marine Science Practical (2 credits)

Module =1

I GIS. OIS software familiarizathon and image propertics (8 hrs; Ref 1&2)

1 Dntaacquisition and integration in GIS software (6 hess Ref 1&3)

i Image edge detection, Transects. spectra and tinve series images (6 hrs: Rell 3)

4. Comras sireiching. Colour pabeies, smoothing satellite images(4 brs: Rel' 3 & 4)
i [Mpitizing VieSlor maps {6 hes: Rel &)

MModube = 11
I. The Importance of Acquiring saellite Images of the Appropriate resolution (4 hes: Ref 3 & 5)

CRE mapping (6 hrs: Ref 2,3 &4)

(25

3. Esimating coral bleaching potential from SST (6 brs: Ref | & 3)

4. Mangrove Leal-Area Index (LAl using imageries (5 hrs; Ref 1&3)

3. Ceeospatial Analysis of Viector daga (B hrs; Refb)

References

I.  Proctical Handbook of Digital Mapping: Terms and Concepts Arlinghaus. 1994 Sandra L., - CRC Press.0-8493-
I ERE)

2 Coastal and marine geospatial echnologies. 2010, Ed, David R Green, Springer, 1ISBN 978-1-4020-9715-5

3. Remote Sensing Handbook for Tropizal Coastal Management. Coastal Management Source books
1.2004 Edmuind P. Green. Peter J. Mumnby, Alssdsir J. Edwards and Chaistopher D, Clark, UNESCO, Paria

4. Principals of Geographic infommation systems- An introductory text book, 2009 - Eds :ottoHuisman and RoiflT A,
ie By (ed.) International Instinse for Geo-Information and Earth Obser ation, Netherlands.

3 Essentials of Geographic Information Systems. 2011 - Jonathan Camphell, Michacl Shin Publisher: Flan World
Know ledge

i, GRASS Efﬁ w rufti-prarpose Choen Sowrce OIS, Environmentad ModellingX Saltware. X002 - Meteler, ML,

Bowman. MH . Landa. M. and Mewz, ML

Semester IT1

MSC 330: Geaphysical Fluid Dynamics {4 eredits)

Module - 1

Bamic concepls: Nudd continuwum, Muid properics, ideal Muid, scoual Muids, ivpes of Now; IF Alemberr's Passdoss
stafics: pressure surfsce  and body forces ona Muid element; fundamenind - equation of Thud sisics: application o
compressible and incompressible Nuids, perfiect gas equpiion, hydrosiatic equation along the vertical, application 1o
the atmosphere, Laplace's equation. Units of measurement = Mewtonian end non = Newtonian fluids = Kincnaics —

Maodwke - 11
Kimematics: Lagrangian and Lulerion mabods of description of flusd Now-Lagrangian and Eulerion method- siream

20



seak lines ond rajectorios, Ilaton's exution, stendy and pon-seady Now, 1Ia:|.'um[-.111llmln ol the Ml of molion
Ilnt;:- " ity of & point. translation, rattion, divergence o Jefommtion, Principles of Promdl's micing kngth ||"-“IH‘.'I'-
o o r 2 by 7 i adenl Imigrpreistion, applicalion o plene matien,
T, : iical theory amd KalommyeorolT™s similarity (heory physicn n .y _
|.1¥.|:;lﬁd:|::lim irean finclion, divergence snd voricity In il ere eoandinnte systems, miteriol, lecal and
e s '
vy el ive derivalives

Aloelale = 11 ; _

L Lt of cominefity amed e applicmlons, won-viseois irenmpressbhle Mow, i:-l.l|-..1‘1llﬂ I!I.'!il['l:ﬂ! ol
Hiﬂ%iﬂ:&'ﬁu‘ Jonal frasmes of refcrence. Carbols force, irrolaional [how, velocity patential, imegraion of the
cupstions of motion, Desnoulli's thearem and ils npplicalions.

Module - 1Y

” s e and
[vmamies — I Cirelation and vosticity, Stoke's thoorem, I{m:lnh Il:nm-m. Helmlaliz theoren, !'n‘rulmwn ;

barochinic fluids. abeobule and reltive circulation; ¥, Bjerknes circulation theorem and s Interpretation, patcntial
vonticity-conservailion, spplicalion 1o air Dow over mowntain barriers. Movier-5ioke’s squations of motion foe o viscows
Mewtanksn fluid: leminar flow of viseous incompressible Mds, Polseuille flow, Couctie Now, steady flow around a

sphere, Stoke’s formuls, Reynold's mumber and dynamic similarity of Mlows, physical signifizance of Reynold's mumber,
bow and high Reynold's number.

Releremoes

. Hvidraulics and Duid mechanics, 1985 = Mosdi, PN, and Seth., Standard Boak Howse, Delhd,

Foundation of Muld mochanies, 199 — Yoan 5, W Prentice Hall, Mew Dehi,

A ingroduction 10 Nuid mechanics. 1967 = Bachelor, (KL Canshridgs Univ, Bress, UK.

Hydradynamics, 1975 = Lamb, |1, Combridpe Unkv. Press. LK,

Ietroduction 1o Nuid mechankes, 1976 — Rathy, BLK. Oxlord and 1311 Publ. Co., Bew Delhi,

The physics of marine simosphere, 1965 — Rall, L. Academic Press, London.

. Atmosphens = Dioean Dynamics, 1982 - Gill, Adrian E, Imernational Geophysics, 30 Academic press, New York,

Teg B2

o

MSC 33E / M5S0 332 Ocean-Atmosphere coupling and Climate 1 (2 credits)

Modube - 1

Wind generation. forces acling on wind, Geastrophic winds, thermal winds. Wind wave generation, scale of inleraction,
General charcter of sea surface a5 3 lower boundary of air flow - Geometry of the sca surface = The wind feld in the
maritime frictional leyer. Drag cocMicicnt.

Meduabe - 11

Ceenernd copsiderstion of oir sem inlemuction — Manetary boundary buyer - Lominar boundary laver, surface layer and
spiral layer. Vasimion of air sea fluxes with specinl reference o upwelling — Transfer of beal ardd waler vapour =
Determination of air — sea flues — Fronts and water masses imersetion -Profile method and non profile methods,

Relerences

I, Muonitoring & prediction of iropical cyclones in Indian Ocean & climate change, 2014 - U, C. Mohanty. M.

Mohappera, (LF Singh, B, K Bandhopadhyay& 1. 5. Rathore,

Hat Spats in the climate system, 2016 - Nakamura H., Isobe A, Minobe 5., Mitsudera, H. Nonaka M., Suga, T,
{Eds.), Springer.

Alr Sea exnchiange of heat and modsture during storms, 1987 - RS Bortkovakil, Revised English edition by Fdwand
C, Morwhan, Springer.

4. The physics of maring atmosphere, 19635 - Foll, H.U., Academic Press, London,

r

1

3. The sex: bdeas and observations (Vol.1], 1962 = Hill, MUNE4.), Joha Wilsy & sons. Mew Yark.

6. Oceanography for meteoralngists, 1945 - Sverdrup, H.L., George Allen & Unwin, Londan,

1. mﬂﬂﬂf physical oceanography, 1956 — Plersan, W.I_ and Newman, G., Prentice Hall Inc., New Jersey,
i,

Intreduction 1o theoretical meteorology 1959 = Hess, H.L_, Holy, Rinehart & Winston, Mew Yook,
9. Tropical meteorology (Vol, | & 21, 1993 — Asnasd, G.C., Asnani Publ., Pure, India,
10, The physics of monsoans, 1992 - Keshavmurthy anditao, Allied Publ., New Delhi,
1. Climaic change. 19935 — Houghton, J.T., Cambridge Univ. Press, LLK,
12, Climale of South Asia, 1997 = Pant and Kumar , John wiley,

Z1



11

Calihal ens sropmmenind fusoues: Climatologicol apgroach, 199 - Gl movivomoe sl Booes: A climmological
wipaely LInad exdid, 190, Pavid 1, kemp, RowiBedie, (Londin),

WISL 300 Gesphysical Fluid Dywamsics Practicsl (2 orediis)

Slaaduibe = |

Eoanemnidics nh.ul}'ui:. al weimad and esocam eooment -~ Listncly and i.nu-pm--m]fﬁ:.uﬂ comstruction all
strcamdine patherss | 10 sz Ref 1)

2 Comstmiclbon of irafoctones of alr parcels (nam sicoessive synoptic charts (8 bes; Bel 1)
L Computation of divergence nsd vorticily in borizomal Aow (12 hes; Ref2)
Module = 11
Lo Comtmietion of strean Baes for simple types of Do (7 hes; Bel 25
L Field abservations aid mnalysis of Physicol Oceanographic porometers ol estunsine wilers using
conductivity vmperature oo depth (CTT) instrumem (15 hrs; el 1,3)
A Analvsis of perosol irabectons using TIVSPLIT (1Y brid Single = Particle Lagrnpion Inteprabed
rifextor b mosdel, (8 hes: Bel 1)
Kelerenoes
I Inaroduction o Physical Ovcanography, 2008 - Rohert H. Siewart, Department of Oceanography Texas .
A&M Umversity, Deconworld, tanwcdu'resourcestocng 1extbook/POF files ook, pdfl
L Gatkde o wave analysis ond forecasiing (2% :l:l'llpm]-, 1558 - '|.'||'|:|r|d H-nwmhgmi uf[_nmmqmn [ WA o ?[ﬁ'l
ISHMN-92-63-1 27026, waww i, Filreees/moslampdmn 5 e e 0 T W O T
3. Ocean Circulation and Climate (2nd Ed}. 03 - &Etﬂ l:mwy pu:;:u:nm s F.mdlu* G, Enﬂ'nﬁ..h T.rrmH
4, and Church, 1. 15BN- 978-0-12-391851-2, Acndemic press.
4 “"I“-l'rl’l-l I= Hyhrid Singhe Portiche Lagranginn integmted T) Muodel, Air Resourees Labormtory,
- MOAA fechnbesl memorandum ERL, ARL-224, Roland R, Draxler and Hesa, G.0O
5 |'|1'= th:-IﬁufﬂiI'ilt amnaﬁm:. 1965 = Rodl, H.1L., Academic Press. Loedan,
&

Atmesphere — (ecan Dynamics, 1982 = Gilll, Adrlan E, Imternational Geophysics, 30 Academic pross, New
Wik,

MEC 23 Oeean Atmasphere Coupling and Climate Practical (2 crediis)

Module = 1

[ata exeraction from phohal datn sets of Short Wove Fadisthon and amalyvsis of iis disteibation (bhes; Ref 1, 2.3, 4)

.

2 Dot extrsction from plobol dota sets of Long Wave Bodintion and analysis of its distribution (ke Rer 1.2, 3, 4)

5 Dt estraction fom ghihal data sets of Sensthbe Hent Nus ankl analssis ol s disiribuibon {6hrs: et 1, 23, 49

4, 1tz estrection frosm ghibhil sata sets of Latenl st Flox and anallysis o0 i disiribation (Ghes: Bel 1, 2, 3, 4

% Fsimation of Met b fhus from above eximcied doin sets gnd malyeis ol i disinbution (Ghes: Ber 1, 2, 3, 4)

o Arslysis of Muses over Contral Pacific during Marmal, EL-Nino and La Mina evenes (hrs; Rel 5)

Module = 11

I, Arabldan Sea SST and Indian Summer minfill comelation (Ghrs; el 6)

1 Uentral Macific 557 and Indion Summer rainfoll correlotion [ Shes: Ref §)

i Uschope imersiy extimation usimg Dvomk wehnique for saiellie images {Zhes: Rel 6, T)

4. Determiration and analysis of cyclone imeks in Ambion Sca and Bay of Bengal (Ghes; Ref 6)

% Analysis of annul variations of N and 5 bemispheric air femperature (4hrs; Rel 1)

Relerences

1. The Physics of masine simosphers, 1965 = Roll, H.U., Academic Press, London,

2 Occanography for meteorolopists, 1945 - Sverdrup, H.UL. Geompe Allen & Unwin, Londor, 1K,

3. Climate change. 1995 - Houghton, LT, Cambridpe Univ. Press, LK.

4. Atlus ol Serface Marine Daie 194, Volume 12 Aleorithms end Procedunes, 1994 - A da Sklva, AL C. Young 5.
Levilus, Mo, B Depanment of Cimmence, BMOW A, NESDIS

b

A = g Taaes B FUCRA LRSS the consbroetion of o mew gristied dataset witl wneersinty etimate, X000 - ey,
Ik Land G ke, Internaional Journal of Climotology, 31, 987 < 1000 1300 10100250, 2039, ;
Trospical Metvombogy, 20005 - Asnanl £ O

2



T The Dok Tespleal Cychong Tmiensity Estimation Technigue: A Satelline-Hnsed Method that Has Enduedd for

avid W Yenrs, 20006 -« Welden, Christopher, and Co-authoes, Ball Ameer. Weneor S, 87, 11951210,

aps A% Yarine Palluilon Pracileal (2 ereditg)

Maalule - 1
i Pheanwrimaimiy al ibssanlaed ivo pen o pollated wakers, 06 hirss Rel 1)
[ gtermivaatie o Pioghgmigod ooy pen demand i poliuled walers. 00 brs; Refl 1)

| Dieterminmion ool chembeal oxygen demand in polluted walers. (6 hes; Refl 2)
4 Determination of Nustde (6 hes; Ref 3)

4 Determinatsn af hydmgen salphide. (6 hes: Ref 1)

Madube - 11

1 Pre-concentmbion of water by solvent extraction method (6 hes; Rel 5. 6,7)

T epesition of hislogical samples for estiration of toxic metals, (6 hrs; Ref §)
Estimation of {d in pollued waters and biological sample. (6 hrs; Refl 5, 6.7)

4. Estimation of Cu in polivied walers and biological samples. (6 hes; Ref §, 6,7)
5. Estimotion of P in pelhuied waters and bioogscal samgles. (6 hes: Rel S, 6.7)

References

. Maring chemisary Wol, I, 1972 - Mastin, D.F, . Academic Press, London,

2. Rundord nethodds (or the examinaiton of waier ond wasie waier analysis (22nd ediliba)

Y. Rice, E.W and Brridgewater |, American Pubdic health sssociation, Washington

L, 48
Muthods of Scawaser analvsis, 1983 - Grsskholl K. M. Ehrdardt and K. Krembling (eds,), Verlog Chemic,
Weinreim,

4. A proctical haed book of seawater analysis, 1972 - Swickland. LOH. and Passons, TR, Fisheries foard off
Canada bulletin, (2rd editian),

i Analytical chemistry of scawater, In Chemical Oceanography, 1975 « Riley, LP. and Skimow, G, (eds.), Vol, 3.
Academic Press, London

6. Midhods of Seawaler analysis, 1983 = Grasskhofl, K, M. Ebrdardt amd K. Krembling (eds.). Werlag Chemle.
Weanneim,
7. Chemical Analysis. In: Meibods in plant Ecalogy, 1976 - Alken, 5 E., Gamshaw, H. M., Parkinson, J. A,

Quarmby, C. and Robets, LD, 1976, 5, B, Chapman (sds), Blackwell Scientific Poblications, Owford,
Chapier 8.

51500 3%0: Oeean-Atmespliene coupling and Climate 11 (2 credids)

Module - |

Ereerpy euchange and global climale — Radiafon and its role on trogical eirculation - Monsoons: cause, Inter-s=asonal
indd intra-seasonal varishility. El-nino & La = mina - Indian summer monsoan,

Module = 11

Tropical cyclones: Cyebone siructure, Generation, growth and decay. Temperature, pressure Teld and wind spocd and
direetion. Cyclorss in Moeah Iedion Cleean, = Instruments used in marine metesralapy — Coneepls in climatalogy,
fuidamental occaie processcs influencing climate - climaie change.

References

Thee physics of morine stmosphene, 1965 - Roll, UL, Acaderic Press. London

"The sen: bdeas and observations (Vel. 1) 1962 — HIM, MN, (Ed.), John Wiley & sons, New York,

Oiceanorgraphy for meleorologises, 1945 — Sverdrap, HUL, Georpe Allen &Unwin, Londoa.

Enﬂp!u of physical occanography, 1996 — Pierson, WJ, snd Mewmen, O.. Prentice Hall Inc., Mew Jersey,

e et P

Introduction w theargtical meteoralogy, 1959 = Hess, H.L., Holt, Rinchart & Winston, New Yok,
Mropleal mescorology (Vol. | & 2), 1993 — Asmand, G.C., Asrani Publ,, Puse, India,

The physics of mansoons, 1992 - Keshavmurthy endRao, Allied Publ, New Delhi.

Climaie change, 1995 — Houghios, J.T., Combridge Usiv. Press, LK.
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W Clinsate of South Asia, 1997 < Pand ind Kumor , Sodin Wiley,
ML Gibobul envinonimental issues: Clinsatolagios) oppoosch, 199 - Kemp, 12, Boutlodge, 10,

BISCANT /M50 08T Marine Pollugion § (2 exeibiis)

Misiluile - |

Musmie Palbition: Definibivo. cateparses of ndditboms, Fallugo smd i elhmslibcation, Ogande wosbes; TWHD, OO,

difutsen facnar, Flugmiioms i TR, Ciseguences il orpnide allsgluines o exusries wiils ﬂ,_.ﬂrdn: Thanics miild
Morses et |

Loiruticiees ol shsdpe doping a1 s wilh oefesvoee g Dluimes ol Fieib ol © ke Sewppe broaimenl; rimiry,
Svitldany omd |l=‘l'l=-.h'3- et proweas, Sallil woae Pl Ol Bnilinm mid disguusal ol sislial wosics,

Maodube - 11

Indisstrinl poslhugion: soaipecs, pwivme ool ilsslr bresineia progesses willh relerence 1 waskes Thom e el gl e
soap manisfsiuring imdusirics,
g ot Definithan, comsion reactiong, classilication of cormsbon. folors nileting corosion of meinl in

=en water ond prevention of marine comosion. The stse of some seas i the vl {pblatinn mspectl; The Marth sea,
Tl MedBerranenn ses s tha altic sen.

Relerences

I Chemical Oceanography (Yol 11, 1975 - Rikey LP and Skirmow, G, (eds ), Acndemic How Yok,

E ﬂt!‘rﬁnﬁhnrlhmJﬂTﬁ-MEﬂ.Lﬁwﬂr‘mm S

4. Marine Pollution, 1986 - Clark, R.I. Oxford science Publleations.

4. uanidiagive suatic Mological imdicaior, 1980 - Phillips LILH, Applicd Sesence Publishers.

5, T'I:Im'mll and radioactive pollution, 1994 - Sharma. DK and Koo, 1, K rishina "raknsham Mondir, Mocrut,
l.: W atet Polbution, 1904 - Shasma, B. K and Kaur, 1, Krishna Prokasham Murulir, Mecrut,

" Marine and offshore cormsion, 1985 - Chamdier, KA. Butter Worths., Lomon,

MISC 3387 MS0 338: Marine Pollution 11 {2 crediis)

Alodule - |

Ol spills and cleanup: sources. major accidental spills, fate of spilled ofl on the sea, consequences of oil spills and
wreument of oil spills.

Pesticide pallution: inputs. fae in the sca, faciors atfecting the Moaceumulstion of pesiicides, DDT-the most wide
spread mokecule, Impact of pesiicides on the Enviroament, Mode of poisoning of pesticides, Methods 10 minimize
pesticide pollgion,

Consenarive pollulants: Measurcs of contamination, oxicity, measurement of woxicity, scute and chronic EN LG,
Detoification. Metal pollution in coastal waters (Hg. Pb, G4, Cu, #n and Fe), The present status of coastal pollutbon in
Inifin and fisture stealegies.

Radiaactive Pollution: Sources, Classification and effiocts of radiation; Protection and control from mdistion: Muximuem
permissible dose concept, dose limits, Disposal of radivactive wastes; Beneficial aspocis of radiation and food saficty.

Maodule = 11

Indicator organisms: Criteria for selection of indicator organizm: Quantitntion of pollution lood, basic presrequisites,
response 10 different pollution load and time integration capacity, Macro slgse, crustaceans and moliusks as ndicstor
organisms for monitoring of trace metal pollution; Red tides : diswibution, types of poisoning. effeos and methods to
minimize red (ides in the sea

Monitoring strategics of marine pollution: Critical pathway approach and Mass balance approach. Standurds in water
aualiy s Assessment of pollution dumage: The noed. seriosness of damage. assessment of damage and problems of
myasuring impst.

Relerences

Uhemical Oveanography (Vol: 31 1975 - Riley 1.1 and Skirrow, G, (eds. ), Acodentic press. Mew York
Thee health of il eceans, 1976 - Goldberg, ELDL Unesco Press,

Marine Pollution, 1986 - Clark, B8, OxBrd seience Publicalions.

Cissnkitative aguatic biological indicators, 1980 = Phillips J.OVH, Applicd Science Publishers,

Thermal and radivactive pollution, 1994 - Sharma. B.K and Kaur, H. Krishna Prakacham Mandir, Meena,
Waier Pollution, 1994 - Shorma, B. K and Kaar, H. Krishna Prakasham Mander, Meenit,
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7. Marine and oflshore corrosson, 1985 - Chisdber, KA, Widier Wisrile, |onidan,

ME0 3% Acrosol and Atmaspheric Optics {2 Credits)

Ingroduction 1o aensls ~Aerosol motion — Stoke’s Inw and sciting veloclty - Sun photometry Mulli-wavelengihy
radiometcr sestimation of ncrosal optienl depth (AOD)- Browsian mation ard diMaséon dlepsmitian-Neawninn
congulalion- Angstrom furhidity formuln = Particle sizes and Tunctions wsed o [ aemsol slze disirlbytion - The
lsprermal- gasmmn and power lew Tanctlons- sersol mesuremend network = ARFI mnd AERONET- Asrosol waier
uptake-Satubility amd hy groseapicity - Hygroscopicity and clow! condernation nuclel (CON) activity — Aersal aptical
propenies and Mie theory for spherical panicles.

Light absorhing hlack Carbon (B0 serosnl Aerasol Light scaleving-abaoeption and extinction- Acthelometer - (iare
erystal microbalance [QUM) for sinc analysis — Identification of planciry boundary layer - Insii production of
acrosal -Shear and tuebulenee- estimagion of Richardsen aumber AREY - estimution of et Mus - sonsible nd Esents
maritime and continontal acrosal- sl omd sea breepe - Lang range trisport of seril, Retrisval of sl optical
shupihy From satellise dota. Eimation of ncrosol rdintive fircing and utmaispherie hating rube- mplicatking i climsac -
preseni siabus of serosol nesenrch in Ipdia and in the warkl,

References
I, Aimospheric Chemistry and Physics, 2006 - From air pollution 1o Climate change, Scinfckl, Joha H: Pandis,
Spyroa M, John Wiley.

3. Radiaticn and cloud processes in the stmosphere, 2006 - Theary, Observation and modeling, Kuo-Man [,
O ford University Press.
3, El.umrit gerasol propertics, 2006 - Kondrateyey, K.Y, Iviey LS. Krupivin , V.F, Varosios C.A, Springer Pruxis
k.

4. Anlntroduction 1o Boundary Layer Meteorabagy, 1999 — Roland [, Swll, Klawer, Acsdemic Publishers.
M5S0 340: Aerosol Chemistry Practical (2 Credits)

Module -1
- RIS sampler « principle and instrumentation [6 hes: Ref: 1,2, 1)
Mcthod 1o collect dry deposied material by using PM 10 and PM 2.5 (6 hrs; Ref 1,2, 3)
Estimation of mass loadings of PM 10 and P 2.5 (06 brs; Rel: 1.2.3 )
Estimation of water soluble metals (Fe. Zn Cu and Ph) imv dry deposited material (06 hrs: Ref: 4, 5.6, 7)
Estimation af latal metals (Fe. #n. Cu and Ph) in dey deposited maverial (1% hes: Rel® 4,567

'.ﬂ.h'.-l:ﬂ-—

Sodube - 11

I.  Colleetion of wet deposited stmospheric samples (6 brs; Ref: 1, 2, 3}

&, ﬁm&irgnfhmmhﬁrum]ymufmhmmdﬂlmﬂln;hﬁI.1.3:|

1. Estimation of cations (NH4+, Ca2+ and M2+ in wet deposited maserial {10 hes: Ref: 5.6,7)
4. Estmation of anions (NO32- , PO43-) in wet depasited material {10; Ref: 5, 6, T

Relerences

I.  Mehods for ale sarmpling end analysis (2™ editon), 1977 - Katz M, APHA Press Inc.

2. Mehods of alr sampling ond anakysis (3" edition), 1989 - Lodge Ir., Lewis Publithers: Michigan,

3. Cuiddines for the measurement of ambiont air pollutant (Yol 1}, 2012 - NAAQMS seriesf620012-11,
4.

Menual for geochemical analysis of marine sediments nd suspersded particulnle matter, 1977 - Loring, 1. H. and

Raniala, K. T. T, Fish. Mar, Serv. Dew, Technical Report, 700,

5. Mathods of Seawnler analysis, 1983 - K. Grasskboll. M, Etwdardt and K, Krembling (eds.), Verlag Chemie,
Weinneim,

6. Analytical chemisiry of scawater, 1975 - Riley, 1P, In Chemical Oceanography 1P, Riley aml G. Skirrown (eds.),

Viol. 1. Academic Press. London,

7. Sundard methads for the examination of water and wistcwater (20% edition], | %98 -APHA, Washingion, 1. ¢
MSC 3410: Marine Geochemisiry Practical | (| credit)

Muaaliide - |
l.  Dewrminaion of disolved organic N in seawnier by afkaline - persulphote oxbdution falloned by

Wrﬁc technique (i hrs; Rell 1)
r 3 enalion of dissolved ond particudste orgamic P in sswvater by mchl - perulphote oxidnibon fllowed by
ri tevhnigque {6 hrs: Ref 1)



;’,

Betcrmilnation of ssalvid Fe b seswnier by TPTZ - macorbic il methed (6 s el 1}

eaathogn ool dhisselaes] M T senwater by Femnldoxime metlusd (6 his; Rel 1)
v lwnd 0 Dapsz Mol B

i spectphstsmenic
4 Spectroplisometrie detern
5 ""i.r'il‘l.tlllf'mlllml'll;l' N te AL LU LIE KL syl TV B seavenler |!} cureili i

Heleiwnees ’ T
i Kbetlasls ol sennater Analuis (R PR Cieslell, B | lahanh, AL el Eemling, K. Wipkap ©Pwinie

Wembe iy, 4149 ' i
W Sl of Cheenl ansd Wasbogical Methosds e Sewwater Analysds, 1981 Parsons, 1. 1., Muita. ¥, il Lalll.
A, Perpmin Pross, {h R,

WS M2 Mardine Geochensistey Practienl 11 (1 evedii)

Madule - 1 )
. Phetermination of Orgaic corbon in sediment. (6 hrs; Rel' 1)

DMetermination of phosphorus in sediment, (6 brsg Rel 1, 2,3)
Saliment digestion procedure (8 hes: Rel 1)

Fatimation of Ur in scdiment (3 hirs: Rel 4, 5)

Eatimnntion of Zn in sediment {5 e Rer'd, 5)

A e e B

Heferences

I Mamwal fisr penchemical anulysis of marine sadiments ond susponded particulale matier, 1992 - Lastimge. 1, 11 aned
Ewminka, B T 0. Sl Sedome Bev, 332 235203,
Chemical Analysis I Mtbads i plant Eeology. 1976 - Allen, % 1. Gerimshow. 11 M., Parkinson, J. A

Cuarsiby, O, und Roberts, L1, 1976, 5. 1L Chapman (eds), Mgkl Scientific Publications. (klind,

Chapter B 411 =4,

1, Muthods aff Secavwaber snalysis, |78 - Cirnashol®, KK, Grosskholl, M. Ihedord asd K, Krembling [eds.),
Verlag Chentie, Weinacim, 419,

4. Analytical chemistry of scawater, 1975 - In Chemical Occonagraphy LI Riley and G. Skirow feds.). Vol, 3

Acadernie Press. London, i .
5 Swndard methods for the examination of waber and wasie water analysis (22nd edition). 2012, Rice. W and

Rridgewater L. American Public health assaciation, Washinglon D,

B

M50 343: Marine Geochemistey 12 crediis)

Maodule = |

Cievchemical classification of ¢lements - disiribution and shundance of elements in lithosphere — Principle geochemical
evele, Chemical weathering. Suspended matter — Methods of collection and analysis, spatial and temporal variation of
1l suspended particulute matter in the ocean = Component composilion and sctiling rates of suspended matter -
Particle fux in the oocan and various technicues ol measurenent

- Paniculute urganic matter in the sea: its arigin, nature, composition ond methods of metsurements.

Aledule =11

Sedimentation — physbcochemical Factors in sedimentstion - ionic potential, hydrgen jon concentration. redos potentiol
and collpids - Behaviow of mwijor and mace clements during sedimentation — Signilicance ol organic comenl in
sedimeniation - Component compasition and peochemisry of decp e sediments = Application o major and minor
clements in the recomstruction o naring pakao-enviroanment,

Helerences

Introduction to geochemisiry, 1967 Krouskopl, K. B, Me, Graw-hilL

Geochemistry, 1962 Goddschmidl, V. M., Clarendon press,

Principles of geochemistry, 1956 Mason, B, and Moeore, B., John Wiley & Sons, Inc

Chemival oceanography (Vol, 1 & 30, 1975 Biley, J, P, and Skimmow, G, Academic Press, New York
Iraroduction w geochemistry, 1995 Krauskepd, K. B, end Bird, Me-Geaw Hill.

The geochemistry af nalural waters, 1982 Dvever, 1. L, Preatice-Hall, lse., Englawood Clflk, N1,
Estuarine chemisiry, 1976 Burion, J.D. and Liss, P, 5., Academic Press,

Dccan chemisiny and doep sea sediments, 1980 Open Univensity Course Material,

ol e



U gsethe chemisivn 1996 Spamem, W and Morgan, 1L, Wiley Inberscienve, Now York,
10, Aguatic sirfsee chesrisin, 10R7 Summ, W., Wikes Infercionce, New Yok,
I Marine Chemisory, 1968 Home. K. A Reinhakd Pubilishing Coporabion, New Yok,

A% L4 Marine Geochiemistey 111 eredit)

Module = |

i hemical asd Bolapival mpevts of disselved orgamic matter 0 the sea — Sowces of supply and processss of removwal of
issgdvid onganie FaalicT, -

Radwoactivity - Clsification — Primary, cosmopenic and artificial radio muchdes: distribution and accurrence of
raconuclides. their propertes in the marine covironment amd ibeir docay serics - Sampling and siorage of
radronuclides, radio chemical separbions Applications of radionsclides 1o the peochronalogy of marine sediments and
revks = Carbon dating meethods in marine sedinvents, oceanic mixing and residence time.

Beferemies

1o Inediction s peachemistn., 1967 - Kraustopl, K. MeGrow-hill. Kogasuksha Ll International ssudent
et

2 Croonchemisary, 1962 - Goldschmide, VM. Clasendon fugutd

Yoo Principles of prochemisiny 1956 — Mason, B, 3% edition published by John Wiley and Sors. Inc, New Yook,

4, Cremical occanography (Vol, | & 31 1975 = Riley, )P and Skirrow, G [odsl Academic Press, New York,

5. Imrodoction o peochemistry, 1995 — Krvaskopd, K.B. and Bird, Me-Graw Hill, Kogasuksha Lid, Imernational
sudent edition.

T The geochemistny of natural waters, 1982 — Direver, 1.1, 3 Edition, Prentice Hall.

5. Esherine chemisiry, 1976 - Burton, 1.D, and Liss, P5. Academic Press, New York,

9. Ocean chemistry and decp sea sediments, 1989 = Open University Course Material,

1§, Aquatis chemistry. 1996 = Stumm, W, and Morgan, 1., Wiley- Interscience, New York.
12 Aguatk surface chemistry, 1987 - Siumm, W., Wikey = Inerscience, New York.

13, Marine Chemistry, 1969 - Home, R.A. Wiley-Imerscience,

ME0 345 Marise Geochemistry [0 {1 eredif)

Module -1

The salid-solution interface = Electno-Kinetie phenomena, The electrical double lnyer, the strocture af water at the solid
salutian inberface, surface chemistry of oxides, hydrovides and oxide minerals; the colloidal state, origin of swrface
charge. aggrepation of collaids. the role of cosgulation in raturnl waters — Sutface phenomena

=langmuir and Freundlich Adsorption botherms trace metnl pontilioning om sofid-solulion phases. pasticke
condemreEnn effecis.

References

Imreduction 10 Deochemistry, 1967 - Krnuskopl, K., Me Graw-hill.

iGeochemistry, 1962 = Goldschmidt, WM., Clarendon Press.

Principles of Creochemistry 1956 = Mason, B. and Moore, B., Jobn Wiley.

Chemical Oceanography (Vol, 1& 3), 1975 = Riley, L. and Skirrow, G, Academic Press.
Imtroduction io Geochemisiry, 1995 = Krauskopl, K.B, and Bird, Mc-Graw Hill.

The Genchemistry af Matiral Waters, 1952, 2002 — Drever, 1.1, Premtice Hall

Estwsring Chemistry, 1976 — Burion, 1.0, and Liss, PS5 Academic Press.

Dceas Chemisary and Deep Sen Sediments, 1939, 1991 — Open University Caurse Material,
5. Agquatie Chemistry, 1996 = Stamn, W. and Mosgan, 11, Wikey- Interssience, Mew York.
10, Aguatic Surfsce Chemisiry, 1957 = Stumm, 'W., Wiley = Inferscience, New York

1. Marine Chemistry, 1969 - Home, FLA., Wiley Inlerscience.

12, Tent Book of Physical Chemistry, 1981, Glasstone, 5., Macmillan Indin Press.

I3, Marine Chemisiry and Geochemistry, 2010 - K.K.Turekian, Academic press.

g T

MSC ME; Marjae Ecolopy (4 credits)
Madule - 1

Murine coosyslems (pelagic and herthic ecosysiem). cornl reell deep sea. polar scas ond hydeothermal vents and i
ecobogy, concept of food chain. food web, niche, trophic structure and ecological eMiciency, cnmmanity sinsiure
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alivgrsily aml eoass stem Tumetbon, Taebor iegilaling commsimity dristure, Sy imvhiosiv plind - onimal arsd animal < animal
TR N Che marioe einamm g,

Moadube = 10

Phyaplantion ceology - distoms, dinoflagellates, cocoolithophores. faraminifers. harmfisl algal blooms - foramini fers —
cousalive species. bloom formation, propagation. decomposition and ils impact on ecosystem function. eyst and
dormant siapes. shelliish poisoning and eMect on fish,

Module = 111

Fooplankion coology — copepods. cuphasids, chactognaths and other majoe groups and their role in food chakn and food
wich, microbial loop and its robe in wertiary production. secondary production and fisheries, fouling communitics and
mirodisced species.

Madule = I'¥
Macro, meio and micro benthic fasna and their ecology, acrobic and anacroble environments, benthic ausctrophic
prodisction, chemical composilion of sediments, mnimal - sediment relations, benthic metabalism

References

Manne Ecobogy: Processes. syaems and impacts [ 2nd edition), 2001 « Baiser, LM, OUP Oxford, 301 pages.

frait. RV 2013, Elements of Marine [ ¥ (3% Eddisan), 2003 ~ Trail B. V., Elscvier. 366

Marine biology: An ceological [ 6thed). 1988 - Nybhakken JLW. and ness, AL D

Pesrson/Benjamin Cummings

Wlagine ::Inh:nmr. 1952 = Levingon, 1.5, Prenfice-Hall

Biodogical Occomographic Processes, 1984 - Parsons. T.R.. Pregamaon Press.

Marine Blobagical ﬂ!ﬂaﬂlrﬂ ed), [995 - Valiela. |, Spei Verlog Press.

PMankson and productivity in the oceans {Vol, | & 2}, 1983 - Raymont. J.E.G.. Pergamon Press,

Imrodistion 1o Marine Ecology, 1982 - Bames, FLS.K. and Hughes, BN, Blackwell Science Lid

Eﬂﬁm ecolagy: An enified study of plants & animals, 1986 - Begon, M. & Mortimer, M., Blackwell Seicnes
(]

1,  Ecology: the experimental analysis of distribution and a 1985 — Krebs, CJ.

11, Biological oceanogruphy (2nd edre), 1999 — Lail, C-M, Elsevier

12, sea demersal fish and fisherics, 1997 = Memett, N.R. Chapman and Hall, Springer

13, Reel fisheries, 1996 = Polurin, B.5.V, Springer Science & Business Media

4. Marine Ecological Processes, 1995 — Valiela Evans, Springer Verlag, Mew York, 686

e —

o8 s e b

MSC 347: Marine Ecobogy Practical (2 Credits)

Module -1

1. Estimsation of primary production by using gt and dark Bowle method (Ghrs: Ref 15)

1 Lstimation of ehlorophyll ond phaeo-pigments in seowoler somple wsing o speetme-phatometric method [ Shes;
Ref 14)

1. Quontitative estimation of phywplankon using sercoscopse microsoeps and an analysis of sca wuter sample Tor
phytoplankion cell count (9hes; Rel 19)

4, Duantitative estimation of rooplankion using volume displacement. wel weight and dry weight methosd (3hes; Bef
]

5. Cualisative estimation of 2ooplankion using sierecscopic microscope and an analysis of sea water sample far
rooplenkion count {%hrs; Ref &)

Mladule — 11

1. Preparation of permanent slides of few phytoplankion and msoplankton using DPX (krs)

2. Mouming of mouth pans and appendapes of prawn and crab and radula of molluses: Pedicellaria ond Aristode
lastern of sea urchin (Ghrs; Ref2, 7, 10)

3. Designing of an experimental set-up 1o stody wptake of oxygen by fish {under streszed conditions) in the
Inbarstory (Fhrs; Ref 18

4. Computation of species diversity (H', J and D) indices using the data of phytoplaniion and znoplankion analysis
mnd their implications in ecologlieal studies (Ghrs; Ref 11, 14, 1T)

Heferences

I Population ceology. A wnificd study of plants and animals, (IrdEdition), 1996 - Begon M. Mortimer M, &
Trompson 5. Backue oo sy o 7o, . i
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C

3 Pl mpecies idendilication guide for fishery purposcs, [he Fivimg maring resnueces of the Wesiern Cenarl Pacific
Vislumne 2. 1998k - Corperaer K1, & Micm VL, Cephatopods, crustneenns, babathurinns and sharks, {Fond and
Agricublurnl Ceganizaimn, Romel, pp, 6871196,

A A Method of Populnion Estimation: Mark & Recapiure, 2013 - Fall, Binfogy f0)

4. Investigntions on ibe hiokogy of Indian Mackerel Reurelfiger darurgurta {Cuvier) nlong the Central Kersln coast
with special referonce 1o maturation, feeding and lipid dynamics, 2010 = Gunga L), Urpoblished Phe D, thesis
submitted to Cochin University of Science amd Technology, 159 pp.

5. Tilapia Fish Farming: Practical Manual: Volume 1, 2012 - Rosagast M.,Create Space Independent Publishing
PMlaifoam, 58 pp.

tn,  Zooplankion Methodalogy, collection and identification = A ficld manual, 2004 - Goswami 5.C., Nationad Institute
of Oceanography, 16 pp. o y

T A pew record of Temmoplenrur deciplens (de Meijere, 1904) (Echinoides, Temmopleurcida, Temnopleuridag)
from Indian waters, 2013 - Hegde MR, & Rivonker C.LL.. Zoansrema 38(1): 97 = 111.

8. Estimating Popalation Size: Mark-Recapture (Excreise 38), 2013 - Heyer B, BiotC: Ecology & Evolution, 67—
2

9, ﬂnﬂwh eontert analyses - A review of methods and their application, 1980 - Hyslop E.JL {19800, Joumal of Fish
Biology, 17411 — 429,

10, A Mew Record of Marula anarares with a Deseription of the Radula of Three Cther Specics from Goa, Central
West Coast of Indin (Gastropoda: Muricidae), 2012 - Hyslop EJ. Turkish Joumal of Fisheries and Adquatic
Sciences, 120 189-197.

1. Perspectives in Eeological Theory, 1968 - Margalefl R.Chicago: Universily of Chicago Press, 111 m

12 Blogscal Meihodology (2nd ed.), 1999 - Krebs C.J., Denjamin Cummings. 624 pp.

IA Procedures W cslimate lecundity of maring ligh species in relation i their reproductive strategy. 2003 « Murua H.,
Krmus G.iJSujb;:r!!dn-Hu}- .. Witthames PR., Thorsen A. & Junquera S.. Journal of Morhwest Atantic Fishery
Science, M 4.

14, A Marual of Chemical and Blological Methods for Seowster Analysis, 1984 - Parsons T.R., Maia T. & Lalli
C.M., Oxford and New York: Pergamen Press, | B4pp.

NS0 348: Marine Micrabial Ecology (4 eredits)

Madule -1

Marine Microbiology its imponiance, existence and need: History of marine microbiology; Instraments and sampling
methods; Modern methods; Microbial habitats and magor types (producers, corsumers, symbionls, problonts, etc.) in
relation 1o their habims; Evolution of sampling strategies and methods for nssessment of microbial biodiversity .

Module - 1

Characieristics of marine microbes; Distribuilon and nbundance nad their wdaptations b6 pressure, depth, sali,
tempernture; Integrated effects of nutrient dynamics; Chemesynthesis and microbial heleromrophic metakalis ; Effect of
ions of major and trace elemenis; Toxicity and mechanism of wolcrance In marine microbes; Biochemical
characterization of mazine prokaryotes,

Moduabe = 111

Microbial robe in cycling of N. P. 5. and € Concept of microbial loop in relation s marine food wieh dynamics ; Role of
micra-onganiims in DOM produection and consamption;

Microbial mineraliztion and oxidation of organic matter: Role of marine microbes n production of RDOC and
sequestering of carbon dinxide; Pallution indicior snd pathogenic marine microbes.

Module - 1Y

Sampling sirategies for molecular biologieal analysis; Meta-geromic analysis; Principles and apglications of TFF for

microbial molecular analysis; DNMARNA extraction, principles and methods; Principles and applications of PCR: GEL

elecirophoresis, DNA. purification and visualizstion techaiques; Bioinformaties for marine malecular analysis -

principles of phylogenic tree, BLAST nnalysis, search ools; scquence data base: Application of different sintisiical les

LS:;r'uﬂn '-ru'ﬂr's index, simpson index, species richness, Chao, ACE indices and Leibshaff technique) for microbisl
icadiversity analysis,

References

I, Microhial ceology of the oceans (2 Edition), 2010 - Kirchman, D. L., Joha Wiley & Sons. 416 pages

£, Marine Microbiology (2 Editien). 2011 - Munn, C. Garland Sclence. 320 pages

3. Marine Microbial Diversity: the key 1o Earths habitabiliy, 2005 - Hunter — Cevera, . Karl, D, and Buckbey. M.,
American Academy of Microhiology.

% Microbial ecology of the Oosans (2™ editionh. 2008 - Mitchell. R. and Kirchman, [, L., Wiley - Rlackwcll
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I*ibbis ks

A, Ucwn and 1heslih: Pathagers o ihe marine Enviromment, 2005 - Delkin 5. ard Ciolwell, I R Springer = Verlog.
hew Yk

b, IWoboaplval Oveanagraphy, 2002 - Melber, C. 1 and Wheeher AL Wiley - Blackwell Pulfishers.

T Marine Microbiology: Eeolisgy sl Applications (End edition], 2001 - Muann, C. Garland Sclence, Taylor and
Tramces groug, MY

% Tawemombe soheme lor the kel liestbon ol marine bacteria, 1982 - liver, ). DL Deep Sea Research Part A
Oganopraphiv Bescanch Papors, 20 (6 705 - 798,

4 Marine Fealogical Processes (2nd aditiorl, 1995 - Valiclla L. Springer — Verlag, New Yok,

ME0 50 Marine Micenhinl Ecalogy Practical (2 credifs)

Alilaile - 1

Sterilisation achmigues, proparation of bocterial medin, mutrient, broth & agar preparation of slants (8 hrsc BeT 1
St bnd o mample colboctians g vaser Froan marie cnvirommend (4 s Rel 2 Fstimation of hacierial, funzal r""F'-I|I'I'-"'J‘"'|
ait] iaslaison (8 hess Kl 1) Proseronbon of gulbures, ssolitin of pure culiunes michisoopys wel mours (4 best Ref 40,
Bl o pastlsogeinie orgnmisnis Troa withes sl sedimenis (6 hes Bel' 5§

Moidule = 11

Idemtification of marine bacterin (4 hes; el 3}, Separntion of mixed culture, isolation, maintenance and preservation of
puire culiune (6 brs: Rel 31, Characterization, biochemical tests (4 hr; Ref 1), Smining of bacieria and ocll mosphology
i hrss Bef 1) hawine microbes from differem coobogical nbches (water column and sedimems) with reference o
phystew-chensical conditions (10 hrs; Ref 5)

Referemces

. Bergeys mamumd of systematic bacieriobogy (Vol. 1, 1984 = (William & Willcens, Baltimons, MD. 513 pg
2. MWarine md cstsarine microbiology laborsory manal, 1975 = Rita . Colwell — University Pank Press, 1975, 96

P
Y. Wlasine microbiology, o monograph & hydro-bacteriology, 1946 - C.E. Zobell, - Chronica botarica Compane, 140

=
4. Laboratery methods im miciobiobogy, 1966 - W.E Horigan, M.E. Mc Cance, Acadeniic press 1966, 362 pgs,
5. hlanmal of envirommeninl microhiologs, 1997 < {0, 1 Husrst . (5. B, Knodsen, Asd Prese, 894 P

SIS 350 Sedimeniolegy (4 crediis)

Yodule = I
Distribation and gemesis of derrigenous. béogenows, chemogenous. velcanogenic, authipgenic ard exirn bemesirial
{cosmopenous) sediments in the workd ocean = Hale of sedimentstion in the cceans.

Module - 11 '

Concepts of sadimeniary lpeics. fickes corsiraciion and inierpratation, factors comrolling the natun: amd distribution of
fcies = Provenanee — Heavy minerals, rock panicles and clay minernls = Mingrad sinbility = Goldich ssobiliny series,
sediment maturity, heavy mineral #ones - X ray diffraction technigue and its use in minersl and sedimen study.

Madule - 111
Sedimentary depositional environments — Acolisn, laecusirine, glacial desert, fuvial, coasial shallow marine and decp
sl — Sedimentary and fiunal markers of palecenvirenmental conditions

Mladule - TV

Seduneniary rocks — Chssilleation, properties, arigin and impartans - Sandstone, limestone, mudsiones and evaposiles
= Sedimentary stractares farmcd by unldirectonnl waler Nows, water waves, sirflows, lkpeefsction and current drag,
dinpirism and differential loading. desiceation and shrinkage structure — Diagenesis: genenal considerntions, termigenous
clsiic sediments. carbonate sediments, evaporstes and hydrocurbons, Diagencsis of silica. iren and Mangancse .

Releremces

Sedimentation in the world oceain. 1972 Heitzn, A P Soc. OF E. C, Palconologisis.
Sedimentology, 1982 Leeder, M. R.. George Allen & Unwin, :

Sedimerntary rocks { 3rd edn,), 1984 Patijobn, E, )., CIS. Publ, and Disirib.

Siratigraphy and sedimemotion, 1963 Kmmbein, W, C. and Shoss. L. L. W, H. Freeman & Co,

e Teig



5 sty e lasusiests aid liecbes {2l cilad, 1986 Readlag, 1L, Diackaell Sei Publ,

i Depositional sedinsontan s inients, 1980 Relsck, TLE i Singh, LIV, Springer Verlag

) A b o sasBwentans oowks, 197 Biboar, 11 Aslifieno G ol | iglswanl, KL CREL Maw Beras

8 Pranciphes of soalimcisaliogs . P78 pbeshman G b1 o Sawllers, 11 Dol Wiles & sons,

9 Prewpdnies moebimeniary peioadogy, P9 i, B Wilsy Diversce ey

P Moy stoiclurest e ¢ harscier sl placsieal hosia § Vol 1 & Th 1982 Allen, LRLL, Elsevier,

11, Pk prosesses oF sedbmeneatbon; An nimductn, 1970 Allen, LH., George Allen & Unavin,

12 Ancie selimesiony eovinmments; A beiel survey, 1990 Selley, B, U Chapeon & 1iall,

10 Atbas aod ghossnry of primary sedinsentary stroctares, 1% Pettfjobn, 1. 1, and Potter, B K, springer verlap.
14, S andd sodasone, 1972 Peuifod, F 1, Poeer, BEL ond Slever, 1, Springer Verlag.

A% A8 m'm{nh“ Pracileal lt Ureallis}

Madule = |

I Grain sire analysis - sand, sill, clay using pipette method — estimation and inerpretation - of leost 1en samples
Erom o sostiment ooee (12 T Rl 1, 5)

& Detormination of vagankc earbon - ol leost fen sonsples frons o sediment core (4 hes; Rel |, 4, &)
L Hewvy mimeral ideniifcstbon i bws: Bef |, 2)

4. Bk of stetigrapie correlstion (4 hes: Bel §)

A S of palae-cireein wnnlysis (8 sy Rel' )

Madule = 11

Lo Measrement of spdicity amd roondness of sediment graing - o bosst M) praine (8 brs: Rel' 1, 2)
2. Identilicative oF sedimentan rocks (4 hes: Rel 3, 7)

L Identification of sedinwntary strucivres (4 hre: Bef 3, 4)

4 Sndy of sedivnemtory fickes ) brs; Bef 4, §)

& Preparation of samples for Xeray diffrmction analysis (4 hes; Ref 4, &)

B, XRD mmalvsis for chay mincrals (4 hes: Rei'd, &)

T Clay mineral idemtification ond estimation of Semiquoniilotive percentnges nnd interpretation (4 hes: Rel 4, 6)
References

1. Exercises in sedimentology. 1982 Freidmon, G. M. and Johnson K. G., John wiley & sons,

2 Apmctical spproach o sedimentology, 1987 Londholm, R., CBS MPublication and Distribuiors.

3. Practical manual of sedimentary petrology, 1987 Babu 5. K. and Sinha, D. K., CBS Publication and Distributors.
4. Procedures in sedimeniory petrology, 1971 Carver, R. F., Wiley Interscience.

5. Text book of sedimentary petrology. 1981 Varma, ¥ K. and Prasad, C., Inil. Book Distribution.

b Scientific method of analysis of sadiments, 1987 Griffiths, J. C.. MeGraw = Hill.

. Thestudy of rocks in thin sections, 1985 Moorhouse, W, W., CBS Publication and Distributors.

B.  Rutley's elements of mineralogy, 1984 Read, H. H., CRS Publication and Disuributors,

Semester [V
MSC 431: Estuarine and Coastal Physical Oceanagraphy (2 credits)

Module = 1

ea level st up and buoyancy driven flows, Definition of estuarbes, Physical characteristies of estuarbes — Classi fication
on the basis of fuid dynamics principles - Tides and tidal cuvents in estuaries — Tide producing farces = tidal theorem,
lidal amalysis and prediction — salinity intrusion ~ gravity driven freshwater flow — estuaring circulation and mixing =
stratification and entrainment - Salt ~ balance technique , Conservative pallutants, non - corservative pollutants,
coupled pon-conservative pollutants, Fronts in estunries.

Madule = 11

Breakers and surf - Littoral currents — Rip cumrents — Factors influencing consial processes — River = estuary-nenr shore
system — Ceneration of waves by wind = their growth — propegation and decay-wave reflection- refrection and
diflraetion — Theories of wave generation ~ gencral characicrisiic of waves - boundary conditions — small ampditude
waves — phase speed — particle velocity and displacement — group velocity — wave energy = internal waves.
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Heferemces

» Isieal processes in Esimrics, 1988 = Jotin |Sronkers and Wi Van | o
Physical Decanography, Yol 2, 1960 - A, Defani, P % . £umsen ., Springer Verlug,
W, Tidal and Shalkow water processes, 1989 - The Opon University, Walson |1, Pergamon pres.
Conal vecanagraphy. 1982 - 11 0. Clade, A Edward nnd 11, Svendson, phonum press.

U stuaries - ph sical iminboctmo | 2o edition), 197 2K, 1) Dyer, lohn Whicyy miud som,

[ Begmnad Uhecamapriphs — an Intrsilvctisop d 3l wilitiun), 200% - Dhaya polishving hosave — New Dl

AR S

MIBLC 402 Futnarine Chemistry (3 crediis)

Modale < |

Solinily distribusion in estuarics - a chemical perspoctive, Mushing time, mixing and diffusion dispersal of pollunes in
caluarics. aml mear shore ancas ~ Conseevative nid non - conscrvalive peoperties of dissolved comstileents during
esluanne mixing = Rehaviour of dissolved oxygen, pll and major elements in estuarine water,

Medule = 11

Biopenchemisiry of . N, Si. minor and trace metals and dissolved organic matier in cstuaries - Sources. sirks and
gencral Blogeochemisiry; Simple Mux calculotions. " |

References

I, Estwrine Chemistry, 1976 - Burion, 1D, and Liss, 5., Academic Press.

3. Practical Estuarine Chemlstry. 1985 - Head. P.C_, Cambridge University Press,

3, Uhemistry and Biogeochemisiry of Estuaries, 1980 - Olausson, E. and Caso, |, John Wiley & Sons.
4. Chemical Docanography (Vol.7k 1978, Riley, 1P, and Chesser, It Academic Press,

3. Waves, Tides and Shalkow- Water Processes, 1991, 2005 - The Open Universily.

i Unastal and Estuaring Sediment Drynamics, 1986 - Dyer. K.R.. Wiley.

7. Eswsarine Hydrography and Sedimentation. 1980 - Dhyer, KR, Cambridge University Press.

k.

Buogeochemisiny of Marine Disolved Oaganic Master, 2002=0,4, Hansell and O A,

Carlson., Academic Press,

B, Biogoochemistry of Estmrics, 2007 = Thomes 5, Bianchi. Oxford University Press.

i Treatise on Estuarine and Coastal Science - Vol 4: Geochemisary of Estuaries and Coasis,
Vol. 3: Biogeochemisiry, 2012, E. Wolansk] and D. MeClusky, Elsevier fnc.

MSC 433: Estuarine Biolopy (2 credits)

Blodele |

Primary peoductivity — mechanism and processes, Productivity in coastal and estuarine waters, Dissolved Ohganic
Watier = gources, serobic and anaerobic cnvironments, lossss of onganic corbon, processes, decomposers, snoxic
any aroRmenis = Fermentntson, sulfste reduction, Methano-genesis, Relesse of DOM by phytoplankion.

Madule 11

Sali marsh ccosysiem - species composition, distribution, netrient dynamics, primary productivity and ecological
pmmﬂlmﬂﬂmﬂpm:mmmmlumdmm """"-F"TW;’
productivity, heterotrophic production, secondary communitics and eoergy flow. Plankton, mekion and bonthic
communitics. adaplations {buoyancy, locomotion and deferse) in coastal and eshuaring plankion and nekion population,
major pelagic and demersal fish resources, Horse-shoe crab, Fish migrations and spawning.

Referemecs

Istuarine Ecalogy, 2™ Edition, = K. &, Dy, John Wiley und Sons, 568 pages.
The Binlogy ol Estuarime Mana ril. Wilzom 1. 20012, %ﬂ scicnce and business medin. 204 pages
Elements of Marine ccology (4% edition), 1982 - Tair, B.Y. and Dipper. F. Buttgrwosth-Heinemann.
An introduction 10 Marine Sciences, 1988 = Meadows, P.S. and Camphell. )1, John Wiley and Sons.
Tewbook of Marine Ecology, 1969 — Mair, N.B. and Thampy, D.M. Macmillan
i:'rll'h:ii Il: maTine mlny m 132 :m - ?mmnﬁ?aﬁm Mew York

wamees in maring . Wol, 36, - Press,
Marine Riclogy —Anmhﬂhl approach 6* ed), 2003 — Nybbakken, 1. W and Bertness, M. 1.
Pearson'Beonjamin Cummings

o ot b
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WEC 44: Estuarine and Coastal Geology 12 ereadins)

Vgdule - 1 4 5 e ard cooligbon e bommseis B csliaaies
 encarbes: (s i taest fide « pookegical vlassiTioalion T

Ee sl ﬁlfh\f._-..-- Lan .-muu n..:u.p:‘ sodimel souiey, irmsspoitalin wtkl depoaitibon el il sispeinbinl
= fines. sl s R sty ol esturine solimeis - scasiil vl i

e ard analsais - imimeralingy dial g R
s Ti & q-';-q itk stk i i b spibeemainenments and gheir applicaion i gl wi level
perchermiElfy - RS .

: . -
s and paleces e, Banas ailabalaty of mvetals trai seskimenls o Esln

Viodubkt - 11 _ . : : .
¢ w:l_-r_ sl cation, Tvpes oF voast with referenos e Indian coast Tine - evolution of the Iindian cun -ghohal v bevel
W L] L B

pte, sty and iaestathe Coastal sigrotun: of aea level changes, voustnl resviirees amd wstil e

;'L:E*:;‘h CRS regulations and ICZM. Impact of Moods. tunamis amd anthespigende Inlerferences In conanl

cevpesges, anaatal erosen, prepanadness and procantion measires.

Relerences

| Esmrine chemisery, 1976 Bumon, ). D, and Liss, P 5. Academic Press, New York amd Landon,
T Peactical esvoarine chemiary, 1985 Head, P C.. Cambridge: Cambridge University Press
Wiken Cliuchechen
{'I'l:;'rl.'i.ﬂl aveanographn (Vol, 71 1978 Riles. ). P. and Chester, B, Academ: i Preas, Lo
Waves, tides and shallow-water provesses, 1991 The Open University.
Coastal and estuarine sediment dynamics, 1986 Dyer. K. R.. John Wiley & Soms.
Esuarine by drogripty and sedimentation. 1986 Dyer, K. R.. John Wiley & Sons.
Beach processes and sedimentation, 1976 Komar, P D.. Prentice Hall.
. Sendevel rise and coastal subsidence: causes. consequences and simtegics. 1966 Milliman, J1. and oy, 18, 1,
Klgw e Academic »
rodaction 1o panchamisin., T Krauskopt, k. B Sbelira -Hi
11 Ir-q;;-.:.l._x*?:.r-. :l-rl.Fn?h |l~:!: It‘;ﬂ: T;i:f‘;t l‘h".l Sprimger,
1T An Treduction o Marine Soiences. 1983 Meadows, P5 and Camphell. 1 ). Camphell Wse, FRES.
13 Tewtbook of Marine Ecologs, 1989 Nair. . B. and Thamps. D, M., The Open Universit Buticraorh,

Fals i e lad

M50 435 Dynamic Deeanography = {2 credits)

Moduale - |

Basic phusical laws wed in oceanography — Classification of forces and mation - Equation of conlinuity - stalic
stability = dovhle diffizsion — Equation for the mean or avernge mation ~ Non-lincar lerms in the equation of mation =
Ej.;l_': ti-pnﬂ-iil!;

Aodale — 11

Currents without frcion = Vomicity: relative vorscity, planelary vorticily, shsolule vorticity, polemtinl vorticily-
Ceostrophic flow — Hydrostatie equilibrium = Geopotential = Geopatentinl surfaces and isobaric surfaces — i
methods for caloudating relative velocity — Thermal wind equation — Relation between isobaric and isopyenal surfaces

Relerences

I Iereducter Dvnamical Oveansgraphy. 198] - Pond. 5 ond Pickard. GuH.. Pergasnon Press, LK.

2 IPr;.-.:-F:.:: of Physbcal Oceanography. 1966 — Newman. G. and Pierson, WA, PrenticeHall, Ire.. Mew Jorsey.
)

Phesisa! Oocanwgraphy (Yol 1) 1961 — Defane. A, Oxford pergamon press, LK.

The dynamics of the upper ocean (2nd edition) 1977 = Phillips, O.M.. Cambridge Univ, Press, LK.

Miodeling end predictbon of the upper layers of the ocean, 1977 - Knous, E.B. (Ed.).

Mudeling of masine systems, 1986 - Mihoul, 1.CJ.. Elsevier Scientific Publ. Co., Oxford, UK,

Ammosphere = ocean Dynamics. 1982 - Gill. Adrian E. Intermational Geophysics, 30 Academie press, New York.

ol G R da e

M5O 436: Dymamic Oceanography - 11 {2 eredits)

Module = |

Lurrents with Fiction — The equation of motion with friction: Transport and upwelling - Bottom friction and shallow
water effects - Ekman's solution 10 the equations of motion with friction Limitation to Ekman’s theary - Sverdrup’s
solution for the wind driven circulation — Stommel's coalsibution = The planctary wind field, upwelling and sinking
with special reference w the Indian ocean — Westward imtensification — equatorial cusrent gyatem — Misnks equation -

33



s
Roundary layer approach 1o obiain a solstbon 10 Munk's equation - The mised Inser of 1he oczan

Maalake - 11

Leordenabe syskem - Coverning eguations ~ Boansdars conditions laaer aseroped cquations = Stapgered gral syspems =
Fimite dilerence metbaond- Misdel spen up ibme-Slodel dabilits condition

References

Intraduciory Dynamical Occancgraphy. 1583 - Pond, 5 and Pickard. G.H.. Pergamon Press. LK.

Principles of Physical Occanography. 1966 - Newman, G. and Prerson, W.).. Prentice Hall, Inc.. New Jerses.
LS. A,

Physical oceanography (Vod. 1) 1961 = Defant, A.. Oxford Pergamon press, UK.

Ihe dynamics of the upper ocean (2nd edition) 1977 ~ Phillips, DML, Cambridge Univ. Press, LLK.

Modeling and prediction of the upper layers of the ocean, 1977 = Krous, E.B. (Ed.). Pergamon press

Modcling of marine systems, 1986 - Nihoul, 1.C.J., Elsevier Selentific Publ.Co.. Oxford, LK,

Atmosphere - Ocean Dynamics, 1982 - Gill, Adrisn E, Imereational (reophysics. 30 Academic press. New York

M50 437: Physieal and Inorganic Chemistry of Seawater (4 credits)

Madule - |

The strsctore of liguid water = Theories of waler structure, collipative properties of seawater with the

thermadynamic derivations of expressions for boiling poing elevation and freering point depression. chacirostriction
= The Thermodynamics of scawater - Ideal and real solutions.

Pk =
B g

Pl ke

Medule - 11

Fquation of state for pure water and seawater, thermadynamics of PVT changes in seawater, aciiyities. activin
coctficients: Debyye - Huckel theory and the Debye - Huckel limiting law: heats of sobution, dilation, and mining

Module — 111

Acids and hases - hasie concepls, proton condition and the clectroneutrality of sobutions; pH as a master variahle -
log © - pHi dingram for monoprotic and diprotic acid — base system: bufler pH. buffer intenssly ~ Oxidotion znd
Reduction Reacticns - Redox equilibrin. clectron activity and pE = Peters-Nermst equation; pE-pH diagram fior the

aquonus chlorine system. pE — pe diagram for Fe (1) - Fe (I11) system, Kinetics of redon processes (Oxidation of Fe
110y and Mn{11) enly).

Module - IV

Metal lons in Aqueous solutions — hydrolysis of metsl jons, formulation of stsbility constants, the stahility of
hydrolysis species, chelates and the chelaie cffect; Precipitation and dissolstion — Heterogencous equilibria,
solubility produet and saturation; the solubility of oxides and hydroxides — carbanate system closed 1o mtmsphere
and in equilibeium with CO2(g): the stability of hydroxides and carbonases: crystal formation — The initiation and
proddsction of the solid phase — Solubility of silicates, gibbsite and iron (oxy) hydroxides.,

Relerences

Murime Chemisars, 1969 - Horme, B.A. Wik - Interscience, London

Ayuatic Chemisiry, F9E1. 199 - Swumm, W, and Morgan. JJ. Wiley-Interscienoe. New Yook,

Waler Chemisiry. 1980 — Snocvink, VL, and Jenkins, D. John Wiley & Sons, New York.

Principles of Aquatic Chemistry. 1983 - Moral, E.MM., Wiley Tnierscience

Chemical Kinetics and Process Dynamics in Aquatic Systems, 1994 = Brezonik. P.L.. Lewis Publ.. Losdon.
Aquatic Chemisiry, 1995 — Huang. C.I, O"Melia. CR. and Morgan. ] 1. American Chemieal Society,
Washington, DC,

. Aguatic Surface Chemistry, 1987 - Stumm, W., Wiley Interscience, New York.

5. Chemical Dcexnography (vol. 1), 1975 - Riley, LP. and Chester B Academic Press.

%, Text Book of Physical Chemisiry, 1981 - Classione, 5. Macmillan Indian Preis,

10, The Geochemisry of Matural Waters, 1982, 2002 - Drever, Li., Prentice Hall,

1. lntreduction o Geochemistry, 1595 — Krauskopf, K.B. and Bird, Mc.Graw Hill,

12. Water Chemistry — An Introduction bo the Chemistry of Natural and Engineered Aquatic Systems. 20011 =P L.,
Brezonik and W. A. Amold, Oxford University Press,

A da el B —
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SRS 00 48 Aarine Bindiversity, Conservatien anl practboes (4 credits)

Mosluls - )
Wandiversity, definithon, taxie, phylo-genetic aid mlooub mensurements, Inbellectusd roperty rights sl bibopimey,
life patenting, impact of GATT om Farnser s right, indigenous ond aditional Lowledge

Hodmbe - 1
Constal Blodiversity, wilid and domesticsed, Tdisn Meheries & stvlos, eovsvatens based immgement frslifionnl sswl
e hamimed crfls sl gears, Oshang fleets, tiabin thmagh Fsl neks

Wodule - 100
semisinereive shrimp culture ad masgrves, covinmimenlal oaats, paldeis. msocinted wilh comservation of
imangroses and shengp culioee, eoef related lsheries ol banned ehing proctices. Constnl ook, Tngplications el
mianagernen,

Madule = IV
Biandiversity consorvation - corals, turtles, dugoag, hodothurinn and shark, envirommental baws and protection of comtl
coosvatenss, marme parks and protecied arcss, sanctunrics and mariee bosplere secrves of India = Whitnrkanika

wildlife sancoary, Gull of Kacheh Marine Notienal Park oo Sonctuory, Gull of Mannar hiosphere ressrve, Wardoor
Mariee Matspoal Park.

Relerenoes

Marime Biediversity Comservaiion: A prestical appeoach, 2014 - Hiscock, K. Routledge. 318 pages

Marine Riodiversity: Patbems, processes, assessmvenl, threals, manegement conservation, 2007 - Queiroga, .,

Cumha, LK., Cunha, A, Moreir, Q. ¥, Rodrigoes, A, M., Serodio, 1, Warwick, B, k., Springer scionce and

buminess media. 333 pages,

Maring Biodiversity - Pastern and Procctses, 1997 - Rupert B.G, Omnond, Jola DGage and Martin, V. Angel

(egds. ). Cambwridpe University press: 449pp.

4, H:';!l'tmir: Envirsmment, 200 - Arvingd Kumar, S.00Rangia AJUL Publicaion Comporatlon, New Diedhi,
539 pp,

L Beodiversity Conservation, F954 - Vandana Shiva fods L Publication of Indion Motonal Trust for An and Cubisal

Herikage, Mew Delbi. 515 pp.

ol o

b

MED 430 Marine Geophysies (4 credits)

Module = |

Fundamenials of wsbcz] prospecting, sound iransmission in water and sediments, Acousiic properties of water and
uditgmu = Marine emation — Technigues of echosounding. side scan sonar, sparier and pncumatic pulser
prakiling.

Module =11

harire geophysical instrumeniation and various methods employed in occans - Single channel and mubi-channel
seismie refhection source — Alnguns, slecve gans, waler gums - Army mﬁmhnuﬂ mdvaniages. Seismic rellecton
recelvers — Geophones — hydrophones; streansers, wide anghe rellection - Seizmic reflection = sonobuoys, ocean bottam
seismometers OBS = Data soquisition and guality contral.

Module - 111

Seiumic daa processimg, signal processing = Spectral analysis in geophysics = Analysis of geophysical signals -
requency and speetral analysis, specira vs 1ime domain onelysis = Fourier serics and Fourler cransforms - Theoresical
dev elopment and Fourier series and applications - tdentification ol reflectors, their earrclation and inlerpregation.

Module - 1V

Ciran ity and mEpnctic survieys 0ver the ocen — Reduction of observations, identification of anomalics and interpretation
of the data sef = imegrated interpretasion of geophysical data - Continerdnl margin studics of India = Application of
gouphysical meihods in offshore explorstion lor 0dl natumd gos and olber minenals.

Referemces
I.  Principles of Geaphysical Prospecting, 1976 Dobrin, M. B., Me.Graw Hill

L Geoghysical Prospeeting for (6l 1976 Mettletan, L. L., MeGrow Hill,
3. Exploration Seismology (Vol. | and 2) 1982, 1963 Sherill, K. E. and Geldant, L. P, Cambridge Univ. Press, LK.
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