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VIKRAMA SIMHAPURI UNIVERSITY:: NELLORE
(AP State UniversitY)

M.Sc. Marine BiologY SYllabus
(For the students admitted duing the a6aaemic year 2022-23orut'tards)

First Semester

All re DaDe rs are ma ndaton

Compulsory tbundation: Choose one paper

Elective foundation: Choose one paper

Audit Course: 50 marks (lnternal: zero credits under self study)

lnterested candidates may registered for MOOCS with the approval ot.the concerneo ",Y:-
but it u ill be considered lor the a*ard ofthe grade as open elective onll gir tng extra creolls'

Lab-l: Core course paper-l+ opted Compulsory Foundation course paper

Lab-ll: Core course paper-ll+ opted Elective Foundation coune paper

,*.hH#fi*-.

o
F

tA-

a

o
FE
aa

Z

t

z

Title of the CourseU
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1007030

lntroduction to Marine BiologyMAB IOI
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MAB IO3A r00'703004
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oundation

Marine Venebmtes
10070300604

Principles of AquacultureMAB 1O4B
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oundation
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ourses 1000006 1000,1Lab I: Papers: l0l & l03AlBMAB I05P
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10006 10004Lab ll: Papers: 102 & 104 Ar'BMAB IO6P

ractical-ll
50*0050+00Value Education/Stress ManagementMABAUCIAudit
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Marine Invertebrctes
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VIKRAMA SIMHAPURI UNIVERSITY:: NELLORE
(AP State UniversitY)

M.Sc. Marine BiologY SYllabus
(For the students admittei-iiiig tn." "i"ai*i' 

gear 2022-23oruaards)

Second Semester

All core DaDers ar€ nla nda ton
Compulsory foundation: choose one paper

Elective foundation: Choose one paper

Audit Course: 100 marks (lntemal: zero credits under self studvl

lnterested candidates may registered for MOOCS with the appioval of the concemed DDC'

but it will be considered for tfr" u*.4 ofthe grade as open elictive only giving extra credits'

Lab-l: Core course paper-l+ opted Compulsory Foundation course paper

Lab-ll: Core course paper-[l+ opted Elective Foundation course paper
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Molecular BiologYMAB 2O3B
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Foundation

Microbiology and lmmunologYMAB 2O4Alective
oundation

70 1003006

Cell BiologYMAB 2O4B

100*70*30',t0500Personality enhancement & leadershiPMABLSC2ife Skill
OUIS9S 10000100060.1Lab l: Papers: 201 & 203 Ai BNlAB 2O5P
ractical-l

10000100060,1Lub ll' Pup".t, 202 &?04 AiBMAB 2O6P
ical-ll

50*0050*00Constitution of India/Gender EqualitYMABAUC2
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VIKRAMA SIMHAPURI UNIVERSITY:: NELLORE
(AP State UniversitY)

M.Sc' Marine BiologY SYllabus
(For the students oa'*ittti'iiiiglii "Z"ai^i" 

geor 2 022-2 3ontoards)

III Semester
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Title of the CourseQ
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Coastal A uacultureMAB 30 I 100'70300.1 06
Marine Pollution and ToxicologyMAB 302ore

hC on oede et'r')a Idf t o l.)F uNMAB 3O3A 10070
06

04

Marine B iodiversiMAB 3O3B
enerlc
lective 1001000604

Practical: l: Core & GenericMAB ]O4Pical
4010

Fish Processing Techno Iogy
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MAB 305
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ourse

Disaster Mana ementMAB 3064

Ornamental Fish CultureMAB 306B
100'1030060'l

uaculture BiotechnoloMAB 3O6C
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lective

All core PaDers are manda torv
Generic Electives: choose one paper

Practical l: Core papers and opted Generic Elective paper

Skill oriented course is rr*d;;y (,i i; r"Luunt to'ro.i.ty along with practical (lnternal: 10

marks; Theory: 40 Marks; Practicals: 50 Marks)

Ooen Electives are for the sludents of other Departments'

Lff;ffiil;;;;;;;ilht"-;;;. E";fuit' muv be eamed bv optins.more numberor

;il';;;i;id;ai"e;",h" interest of the students throush sellstudv onlv)'

Interested candidates rnuy ,.g''i"' for MOOCS with the apprJval of the concerned DDC but

it will be considered fo, tt" u*u'a oithe grade as open eliitive only giving extra credits'
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VIKRAMA SIMHAPURI UNIVERSITYs3 NELLORE
(AP State UniversitY)

M.Sc' Marine BiologY SYllabus

(For the students oi^ittti"iiiigil "Zia"^i" 
gear 2022'23onutards)

IV Semester
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ROGRAMME OUTCOMES:

POI: Apply the knowledge of marine biology including with the subject areas ofcoastal

aquaculture, fishery science, marine pollution and toxicology' marine biotechnology in the

recent research areas with students in post graduate level'

PO2: Marine biology faculty will continue to review' update and revise the curriculum to

ensure the quality ofsyltabus in commendable level'

PO3: Students graduating Master degree in Marine Biology will be trained to involve in job

opportunitiesin-aquaculture/biologicalsciencesrelatedinduStriesandresearchprogrammes.

PO4: Marine Biology Master degree graduates will be skilled in advance level of farming'

hatchery, feed formulation t""hnlqu"' of uquaculture species and industry orientation'

PO5: Students graduating with Marine Biology master's degree will be able to work as

researchscientist,R&Dexperts,Entrepreneur'fieldexpertsandteachingpositions'

Programme SPecific Outcomes:

At the end of the Programme, the student will be able to

pSo l: Understand the knowledge and basic concepts of marine biology and ecology'

physical, chemical and biotogical oceanography'

PSO2: Analyze the relationships among the animals' plants and microorganisms in the marine

environment

PSO3:Performthedifferentproceduresasperthelaboratorystandardsintheareasofmarine
microbiology, biotechnotogy, bioinformatics' biostatistigs' physiology and biochemistry'

PS04: Understand the applications ofdifferent advanced biological techniques in coastal

aquaculture, fishery science and marine biotechnology'

PSo5: Explore the basics of oceans in terms ofwaves, tides, currents, physical and chemical

properties of sea water.

pSO6: Understand about the diversity of marine organisms including marine flora and fauna

PSOT: Impart the knowledge Ocean management and remote sensing' coastal and marine

biodiversity. Carryout the various experiments in related to the monitoring marine pollution

and toxicology and train the various techniques/instruments

PSO8: Gain the knowledge related to the molecular biology and immunology by using the

toolsandtechniquestodetectthedifferentdiseasesinaquaticspecies.

pSog: practice the students with proficient in the farming/hatchery operations ofcultivable

marine organisms and utilization of marine/coastal resources to make as an entrepreneur

!
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M.Sc. Marine BiologY SYllabus
(For the students admitted duing the acad6^ic year 2022-23onuards)

FIRST SEMESTER



22RMABl0l: lntroduction to Marine BiologyCourse Code &
Title

Marine BiolttgYProgramme

60\ u nrber of Hou rs0{Number of
Credits

biotic and abiotic factors.

2. Classification and distribution of Phyoplankton and their significance

in primary ProductivitY.
:. Z"!pi"^r.i"" distribution and relationship between phytoplankton and

4. Deep sea environment and adaptations of deep sea fauna and their

ironment, its
Student will learn about the zonation of the marine env

ecolo cal factors.

zooplankton

Course
Objectives

Number
of Hours

ContentLrNtT

l4

Marine Environment:
it" S"u as biological environment -Classification of the

marine environment -biotic and abiotic divisions'

l6

Phyto Plankton :

Ctassification, composition, and adaptations to planktonic Iife'

iu.torc uff..iing distribution and abundance, Red tide

fh"no*.nu - "-uur., 
and eff'ects: biological productivity'

primary production methods of measuring primary

produciion. factors al'tecting primarl production'

ll

l6

Zoo Plankton:
Ciassifi cation, composition, and adaptations; tactors affecting

distribution and abundance. Phytoptankton, zooplankton

reiationstrips. diurnal vertical migrations' lndicator species

among zooplankton.

lll

l4

Benthos and DeeP Sea:

Benthos-Methods of collection and analysis; benthic

communities; Meiobenthos: Deep-Sea- Life and

environmental conditions. Adaptations of the deep sea fauna'

Marine Bio- deterioration - Fouling and boring organisms'

IV

Collins College Publishers. Ne* York'

2. Fincham, AAI Basic Marine Biology Cambridge University Press'

3. Srerd.up, HU,MW Johnson and Rti Fleming The oceans' their physics'- 
.t 

".itt.V 
and general biology. Prentice Hall' Enge.lwood cliffs'

l. Boaden,j SanJR. Seed. Ariintroduction to coastal Ecology' Chapman

and Hall, New York'
S. Ruy.oni, JEG. Plankton and Productivity in the Oceans' A Pergmon

Press, NewYork.

logical approach. HarPer1. Nybakken. J.W. Marine Biologl An ecoReference

Books

tl^|^^4&

,,--*roii$fri[[fi:'*

Semester



Hutchinson
7. lntroduction to Marine Biology S'N Prasad

s. isii.ir*"va A text book 6i fishery science and lndian 
,fisheries'

; Jhtrlg;;.v.G. LgS5fishandfisheriesoflndia, Hindusthan publishing

corPoration, New Delhi.

I O. i"i"",ft4.,:.L.HarperandC RTownsend Ecology'lndividuals'Populations

aniCommunities. Blackwell Science' Oxford' UK

1/. Koromondy, E.J. Concepts ofecology, Prentice and Hall' New Delhi'
ji. -Cf 

.*., cr-. glements oi Ecology, New vort<.' lofl w.i.l31r 
.and 

sons

l:. Oirrn,'ep., Fundamentals of Eiology' Philadelphia; WB Saunders

/1. Krebs, CJ. Ecology. Harper & Row, New York'

6
f tropical Plankton.wickstead. JH. An introduction to the study o

On the successful completion ofcourse students will be able to

Col:UnderstandthebasicsStructureolmarineecosystemandimportance
of marine environment and its life (Plankton' Fauna etc)'

CO2: ide;tify and Classif the Phyoplankton and understand the'-- 
iigriii"""ce of the Primar! Pioductivity. in the marine environment'

CO:: idEntify and Classi! the Zooplankron and understand the Relationship

between PhYto and zooPlankton'

CO4: Leam the collection of iamples and analysis ofbenthos Obtain the
-" 

[""*f"ag" ofDeep sea Iit-e and their adaptations' boring and fouling

organisms.

Course

outcome

Outcome MaPPing:

Low: I, Medium:2, High:3

,*ftrffi

CO/ PO POI PO2 PO3 Iro4 PO5 PSO
t

PSO
)

PSO
3

PSO
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PSOI
5

PSO6 PSOT PSO8 PSO9

co1 3 3 3 3 3 3

c02 3 3 3 J 3 3

co3 3 3
a 3

c04 3 3 J 3



22RMABl02: Biological Oceanography
Course Code
& Title

IMarine Biologl' SemesterProgramme
60Numbcr of Hours0.1Number of

Credits

marine ecosystem.
2. To know different types of environmental conditions and their effect on

organisms.
3. TJ understand the classification of flora and fauna in estuaries and their

adaptations in estuarine ecosystem.

+. io ixptuin the distribution oi rnung.o'.t and their ecological significance'

ld and its significance inTo know diflerent uPwell ing regions in the worCourse
Objectives

Number of
Hours

Contentt :,lIT

t5
Upwelling ecosYstems:
Major upwelling areas in the world causes and mechanism

of upweiling. Biological signiticance of upwelling -
h uctiono lankton

I

l5
Intertidal ecosystems:
Zonation, Environmental conditions-Tides-Temperature-

wave action-salinity-other factors- adaptations of intertidal
shoresand Mudd- Sandisrns-Rockor

II

l6
Estuarine ecosystems:
Classification and origin of estuaries, Physical and

chemical environmental f'actors. Flora and fauna of
estuaries, Estuarine productivitl ' adaptations

(morphological, anatomical and physiological) ecological

role - estuarine food web.

III

14
Mangroves, Seagrasses and salt m

Distribution - adaptations (morpho

physiological). ecological role. uses

arshes:
logical, anatomical and

. need for conservation.

Coral reef biome

IV

London.
2. Raymont,J.E.G..l973.Plankton and Productivity in the Oceans Pergamon

Press. London.
3. Boney,A.D.,IgT5 Phytoplankton.Edward,Amold,London'
+. Chapman,V.J.,l976.Mangrove Vegetation J Gramer' Berlin'

5. ahil;;", v.:. and d.r.ctrapman,leSO 'seaweeds and Their Uses

l966.Plankton of the Sea. Feber and Feber Limited

no L dHa L I1o dltmahaC p
ktonlant oas ZIcC oop89 _)c ilt'll nR.nd Hl,i ) rde ltc() SS )6 p

L} cl' nr!- Itr t'lSsh eanocCtleln S n p gero ca I)oB
PressVersU nban1 dflS\c C tYMi atn()ll t1ta o geThe6 gro89Pn B )n'to SOT7

h oF urthroaccalE ()c () ppn uc o o991 MarJ gvIIkeabakN v
ct1bPuCSSO t1Ed t no

Wimpenny. R.S..Reference
Books

J,0t,'"*l-'h
Chui'm"n

vrKRA,\^:Ao;tlfu|d;:iltX:t-

omparat

I

t1I8.
Edu.Addi



EcoloSYPP.5 15.

l0x;ri;;fi ,Kand S.Z. Qasim,2005. Biodiversity of Mangrove Ecosystems.

Hindustan Lever Limited.

BiodiversitY,F u nct ion200l.CD Marine B iology:9. Jeffrey S. Levinton

On the successful completion ofcourse' students will be able.to

col: Understand the mechanism. significance of upwelling and its role in

ProductivitY of the oceans'

COZ: ne"ognir" ih" flo.u and Fauna of estuaries and.their adaptations'

CO3: Know the environmental conditions on estuarine organisms Adaptations
-"- 

a"r"fopJ by estuarine organisms to survive in adverse conditions'

CO4: Understand the morpholoiy and distribution of organisms in Estuarine

ecosystems and their adaptive mechanisms'

Course
outcome

Outcome MaPPing:

Low:1, Medium:2, High:3
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22RMAB103A: Marine InvertebratesCourse Code &
Title

ISemesterMarine BiologYProgramme
60Number of Hours0{Number of

Credits

classification.
io-understanO the functional morphology, development and evolution of

minor phyla.
io ,".ltl 

"rut,u.ean 
classification. development and life history'

tn know the classitlcarion and generil characters of Mollusca and

2

J

4

principles of the taxonomY and significance of

Echinodermata.

To know generalCourse
Objectives

Number of
Hou rs

ContentUNIT

l6Major Phyla:
Cerieral principles of taxonomy - characteristic features of

invertebrates, ilassification up to order level - Protozoa'

po.if.ru. Coelenterata. Annelida. A(hropoda with special

reference to Crustacea. Mol lusca and Echinodermata.

l4

i.l

fia:

:ln r() t,Nl hy
no otUar1t CVdn'l e11deoh olll'l I-no punF ct o rp

dda anhP oronctaF, dn t) Ectoproprocta
0h oomt'lb oLton g)'strtlS ae t rpr C ASno hooP p

hBd TACanrhaaetoholt IL] Coev udanon'tanal

il

l6Crustacea:
Classificatio
appendages,
of selected s

n, comparative morphology, crustacean

larval foims and their phylogeny. life history

ec ies e. Penaeids and Brach urans.

ilt

14
Mollusca & Echinodermata:
Mollusca - Classification, General characters with

,af"..n"" to bivalves and gastropods, Torsion in

Curt.poau, Echinodermata - Classification and General

.hu.u.i"rr. Water vascular s)'stem' larval forms' their

ev olution sl nificance.

IV

Hyman, l967.The lnvertebrate Zoology Vols, I to Vl Mc Graw Hill Book

Co. Ltd., Neu York.
iu"r,n".,e.. t goz.lnvertebrate zoology Vols.ltolll. wiley Inter science

Publishers, New York.

3. 
-B;;;t,R.D.,l980.lnvertebrate 

Zoology'4!hEdition Saunders College

Publishers, PhiladelPhia.

4. Ruppert, E.E. and R.D.Bames.l gg4 lnvertebrate Zoology 66Edition'

Saunders College Publishers, Philadelphia'

')

Reference
Books

letion of course' students will be able toOn the successful comP
Course
outcome
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Course
Code &
Title

22RMAB103B: Marine EcologY

ISemesterMarine BiokrgYProgramme
60Number of Hours0{Number of

Credits
Student will learn about the chemical factors

ldentify about the deep sea environlnent and

Acquire knowledge related to aquatic environment'
their ecological factors

ecoloof

2

3

4 ulation and communt
Understan d the conce

of the marine environment'

adaptations of sea fauna and
Course
Objectives

Number of
Hours

ContentUNIT

l6
hi

Seatt Itforte tesrP ot!- ilch nl(' polchP \s
t'tt-' 1t'lr() rTtnel1 ciIT111ehIoC stSteIi.IChaCS llcPhv

SonIe a ghrt pnsre- cIL] LIcT tTlTEatu peelr EI1' p
emhCSil eSurrenC
a I'It S tyenvlll ronmecnnmai heor s ctl SteharacC II troNI) gen

I']boarct'tOx
eOITIbIreoC rarcC mattrLIIrl oilC c

l4

lb

coII0 Eu ri:l log]'P ()p
ataNt!'rat t)rvth(i oInL)u aoal'L)sc l)praractehC ofclld11 coa epcB osalIesDlvl fta p) ec UCStLonllha onoP u gro\\pnC c.arr) tdened enn pdensandtl1 tydlt cddI ens epeot )oncC ep

ro11tr1o ocU atroItlt1ot

ll

l6Population
Negative i

predator lel
antibiosis.

lnteractions:
nteractions - ComPeti

ationshiP. Parasitism an

Positive interactions:

tion. Predation, PreY

d parasitic adaPtations,

Commensalism, Proto

c
odellinration and mutualism. Ecos slem m

ill

t4CommunitY EcologY:
itr*u.r.rir,i., of i'community - Community dominance'

,'o.ai., aiu.oiry indices. concept of niche' ectones and- the

conceDt of edge effect. Ecological successlon: Lauses' Llcrrus

I"i'it*,.',ioJ' J-.,ttt"ionl general process of succession

and Lithos herell dros

IV

uald SdlnoEconSE dT n(' RdanH il.l L\1 rponBe KUc cet'lcSkc etl itll CSuITId ornCo S alrnLI tiloI) p
NHall1a dt ecrenPo 0fo ccct1Co )'F- J eptsondn1oK ro2 v

Sd NSoant1hJ ooY kr )'NIIIe S oE emLC3 rSdeSaunBh aadePhCO () pfo tlne Staldl1 aln gvuFPE.t
rk.oYe\\'NRi.lIlEctr o.tC rpL'rg)5 N ewc nodt11ilcet: o ()ISFESsellII6

Reference
Books

Clarke
Odum,
Krebs,

Jorge
York.

letion of course, students will be able to
On the successful comP

Course
outcome

J,Q"rq
Chairman

v,KPAMBAo;rirdHilili[['i"'*

dioxide,

I

Tides,Pressure,

PhosPhorus,

ial

capacity

potent

Elsevier,

Oxfbrd,ir
Delhi.l.

Ecology

undamental
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physical and chemical factors'

COZ: Students will be able to identity the interactions ofpopulation ecology

CO3: Leam about the diif'erent l'actors involved in marine ecology'

C04: Describe about the dynamics ofpopulation and marine ecology'

ofe EcologY and imPortancethe basics of MarinCOI: Students w ill know

Outcome MaPPing:

Low:1, Medium:2, High:3
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22RMABl0'lA: MarineVertebrates
Course Code
& Title

SemesterMarine BiologYProgramme
Number of Hours

0.1Number of
Credits

reptiles and birds

4. To leam the general characters and classification of marine mammals and

their adaPtations

1l

tl

1l

andat n()cc ASSil SOt1LI dC SeIot1o tl t specdanl1onethSIo glT udy
Se()h ardcioQhotlttara g)'lllco rpp andSrdbcl1an\c lr)h5ob t'1orS Iac ee ar )hcI1 laheC an'lo

.T ge2
S dLIt n()c 0 uhdana StT'lan1mnan crll Io mannet1oS catC ASaractershcn!' erat1oedoknbta no

,I
oJ

Course

Objectives

N umber of Hours
ContentUNIT

l6

m lo

rrgr

tlm
tl

tesithC rdoon fO
throtesrabverteo ughfS ol'lroscalet n1 greso cal poGe tsr oIllhctonS glee() flhtdanSLlreaf-eIt cc oh rd

emL^odanil on paratclasscrdataorochPscordh ac

l6
li1lt'e

lill

lliat

esF ishot] nv
ESS liboI no on;lc trc ASS )danll lesLISI chC araclerl

S SJ cotl fLI t ()r),.1o .tarll'lc aC] 5asS elr Sodt1 Da pn
t veadad0 al'lI1o u ttes E pracbrtc \etldan pflm

eS hllboanS dat'lr ht_bo cI asmonorad

II

l4

dance of marine birds.

ti

ri

ird

B rdsnn dlesInr RellNla pri
anItI epat t-lo t)C reptcd ASSat'lrSarfh acteccneraG

S
t,.-snaci.lke repta.numIoESLlrt'eat s)'

llcri oCdal'lte rSii l ilchcfile11CJrtu cSeIIn1nd il Ila
NS Iooaadaaen0 l) ptamSbct1artn gratof Aves.

birds. im

ilr

1.1

uatl

manlnrl \{aeNla
Smai anlmorrdacharactersenG

acecetaoiut ol'ld oeI')S cnoadasmaITIat11c ptataq
aSen ethfeon forStadaaS renndJ

IV

PhiladelPhiaP.4T2.
2. Farland,W.N.,Punch,F.H ',Cod,T'J 'andHeisser'J Pi' 

l9J9i 
,Vertebrate 

Life-
' b;ilt*,'M;tlian tnternational Edition' Macmillan Publishing Company

Inc..New York.
s. ili;k"ff,e.c.,l983.Evolutionary biology.Addisonwesley shing Company,

Massachusetts.
+. iJi.n.S. f saa.OrganicEvolution SeemaPublication'NewDelhi'

5. Colbert.Edwin.H. 1989. Evolutionofthevertebrates' WileyEasternltd" New

DelhiP.535'
o. suiilU.tg"t,w.Monroe, l gg6 Evolution 'Jones and Barlett Publishers

Massachusetts .670

W.B. Saunders ComPanY
I . RobertT.On. 1976 Vertebrate BiologY.

Rel'erence
Books
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Chairman
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.or,lo1""l?i1"1;d classiry the bony fishes and ,"-d.:tlTd the evolution and

'-- 
uaup,in. radiation ofelasmobranchs and bony llsnes'

CO3: ldentill and classill tt't '""'i"t 
ttptiftt' Ul'it uld- T,1T'u't 

Understand
.--- 

;; adaptations of Birds and sisnificance of-marrne brros'

CO4: ldentify and classify tt'"''nuiin" mammals obtain the knowledge on

adaPtaiions of mammals in the sea'

will be able to

ldentifY and classifu the
etl

Oribtain

courseIool'rmcosuccessfu ptheOn
Stechordaon flloed co glKnetht)oC I

Course
outcome

Outcome MaPPing:

Low:1. Mcdium: 2, High:3
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22RMABl0{B: Principles of Aquaculture
Course Code
& Title

SemesterProgramme Marine Biology

600:l Number of HoursNumber of
Credits

Course
Objectives

I

2

3

4

To understand the various lechniques in aquaculture.

Leam the basic aquaculture practices.

To obtain the knowledge in related to construction and preparation ofculture ponds.

How to selecl the suitable s cies lor uaculture.
Number of Hours(lontentI. \IT'

l6
Introduction & Aquaculture systems/methods:
Introduction to aquaculture: Present status-scope and

importance- world and Indian aquaculture production
trends; Culture systems/methods: Traditional, extensive,
semi - intensive and intensive culturel monoculture,
polyculture, composite culture, monosex culture; cage

culture, raft culture. culture in re-circulatory systems;

- fed fish culture. inte ted tish farmin

II
l6

t4

Selection of sites for aquaculture:
Selection of suitable sites for aquaculture practices-

Survey and location of suitable site - topography; soil
characteristics; soil quality testingl \\ater resourcesi water

Construction of cultu re ponds:
Farm construction-Design and construction of pond,

layout and design of aquaculture farm, construction,
water intake system, drainage system: aeration and

aerators; different accessories used in

ua lit testrn

uaculture farm;

ill

l4
Selection of species for aquaculture:
Biological characteristics of aquaculture species;

economic and market considerationsi seed resources,

collection and transportation; General characteristics of
major cultivable fin fishes & shell fishes of India (sea

bass, mullets, milk fish, groupers etc.; shrimps, crabs,

sters, mussels etc.

IV

I . Ayyappan, S., J. K. Jana, A. Gopala krishnan and A. K. Pandey 2006 Handbook of
frs'heiies and aquacullure. lndian Council of Agricultural Research'

2. Bardach. John E. 1997. Sustainable Aquaculture. John Wiley and Sons'

3. pillay, T. v. R. 2005. Aquaculrure Principles and Practices. Blackwell Publishing Ltd.

4. Stickney,2009. Aquacutture: An Introductory Text. CABI.

5. Pillay, T. V. R. 1993. Aquaculture: Principles and Practices' Fishing News

Books. Black Well Scientific Publications'
6. MPEDA, 1991. Hand Book on Shrimp Farming' Kochi, India

7. Coche, A. G. and J. F. Muir' 1996. Pond Construction and Fresh Water Fish

Culture - Pond Farm Structures and Layouts - Simple Methods for

uacu lture. FAO. Da a Publish in House New Delhi

Reference
Books

Boerd of Studies

VIKPAMA SIMHAPURI UNIVERSITY

NELLORE.52432O.

I
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Edanonctr pmentsqultruCo St1Desonkoo gnI]danHA5991S hDeU Newv9 ya se,Houpadh b shPu ngilDaI t'larm )Fr11hriStureLI
p(uacn qCoasta

On the successful completion of course' students will b€ able to

COI: Obhined the knowledge related to different farming practices and cultwe

methods in the aquaculture '

CO2: ldentify the suitable sites for aqua farming and hatchery construction'

CO3: Understand the basics ofdesign and construction ofaqua farms

CO4: Learn about the selection of suitable species for aquaculture'

Course
oulcome

Outcome MaPPing:

Low:1, Medium: 2, High:3

PRACTICAL-Ir PAPER: 101 & PAPER: 103A/1038

PRACTICAL-Il: PAPER: 102 & PAPER: l0'lA/104B
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I.
2.

3.

4.

5.

6.

7.

8.

9.

t0

PRACTICALS: 22RMAB 101: INTRODUCTION TO MARINE BIOLOGY

l. Enumeration and identification ofphyoplankton.
2. Zooplankton species- composition and identification.
3. Primary productivity estimation: Light and dark bonle technique.

4. Estimation of dissolved oxygen by Winkler's method.

5. Estimation of Chlorophyll in the different water samples.

6. Estimation of total alkalinity in the different water samples.

7. ldentification of locally available Aquatic weeds

8. ldentification of Mangrove plants

9. Field Visit: Observation of shore environment, Collection and analysis of samples and

submission of report.

PRACTICALS: 22RMAB 102: BIOLOGICAL OCEANOGRAPHY

ldentitlcation of Phytoplankton-Diatoms,Dinoflagellates, Blue green algae

Estimation of salinity in different water samples

Estimation oftransparency in different aquatic bodies.

ldentification of locally available Seaweeds and Mangrove plants

Methods ofcotlection & ldentification ofsandy shore fauna.

Estimation of Total Dissolved organic matter in ditlerent water samples

Estimationofchlorophyllcontentindifferentmarineandbrackishwatersamples.
Identification of rocky, sandy and muddy shore f'auna

Identification and observation of estuarine flora and fauna

F ieldtrip-Observation and ldentification of Mangroves near Nellore coast and

submission of field report with herbarium sheets.

b) Visit to sandy shore for observation and identification offauna

PRACTICALS: MAB l03A: MARINE INVERTEBRATES

l. tdentification ofselected Invertebrate species.

2. Appendages of ShrimP.
3. Dissection and display ofdigestive system of Shrimp.

4. Dissection and display ofNervous system oiShrimp.
5. lsolation of X-organ in ShrimP.

6. ldentification ofcoastal invenebrate fauna.

7. Larval stages olShrimP.
8. Anatomy of gastropod and bivalve.
9. Identification of minor PhYla.
10. Mounting of gastroPod radula

lkrq
,n*^,rtffiilil[r'*



PRACTICALS: MAB 1O3B: MARINE ECOLOGY

I . Enumeration and identification of phytoplankton'.

) Toonlankton soecies- composition and identification'

;. il;;;; il;liiuitv ..ti'ution: Light and dark bonle technique'

+. 
'etii*"iiJ" 

of dissoived oxygen by Winkler's method 
,

5. Estimation ofsalinity in diflerent cstuarine and coastal *aters'

i. o"i"""i""i"" of Nitrite, Nitrate and Ammonia in the water samples'

7. Determination of silicates in the water samples'

g. identification ofrocky. sandy, free floating and estuarine iauna'

9. Identification of locally uuuiiuut. Aquaric weed sand Mangrove plants

10. Field Visit: Observatio" "f 
t^"iy-'t'cl'" environment' Collection of samples and

submission of rePort.

PRACTICALS: MAB IO4A: MARINE VERTEBRATES

Identification of selected vefiebrate species

Oi..".tion and display of digestive system of Fish 
-. .

niir.",i"" ana disptay of Reproductive system of Fish'

;i,d* ;f ilil;a'ut"'. lC"pttuto.tlordata' Hem ichordate and U rochordata)'

;;il;Jl morphologv ofiespiratorv organs-gills ol Fish'

t.
)
3.

4.

5.

6.

7.

8.

9.

l0

Mounting of fish scales.

lsolation of fish Swim bladder'

ldentification of fish tail fins'

Identification ofdifferent types caudal fins'

ij"iiirip - Ia*iri,.u,ion oi,igr-oto'v uitJt * Pulicot' Nelapattu and submission of

report.

PRACTICALS: MAB 1O4B: PRINCIPLES OF AQUACULTURE

l. ldentification ofdifferent marine fin fishes

2. ldentification ofditferent shell tlshes (Shrimps' Crabs etc')

l. ldentification ofdifferent fresh rvater tishes & prarvns

4. E,stimation of pH in the culture pond soils . ..

5. Estimation of Atkalinity in the culture pond soils 
..

L. Ertirution of organic matter in the culture pond soils

i. Estimation ofoxygen in shrimp/fish culture pond waters

8. Design and layout of shrimp/fish c-ulture farm

s. ld";fifi.",i*i sketch design ofdifferent construclions ofculture ponds

ib. it;i; visit: visit to shrimi/tlsh culture ponds for observation ofdesign and

construction of culture ponds, drainage, and water distribution system'

lh,r"^4.----ln)" Chairnlan

vrFAffff'[ffiliifr*
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2ORMAB 201: Ph sical & Chem ical Oceano ra hCourse Code
& Title IISemesterMarine BiologYProgramme

60Number of Hours04Number of
Credits

Dresent in the marine environment'

il r";;r;;;i il'rignintun""-oi'aissolved gases in the sea transport of
2

3

4

environment that

ns of substances
AI t1Io lI)STch l1'1ccLI r\rh.tbtt!llcc ohte epo'I d op

oteracndanrt CSfoetho I pepht cS )e n]t1cco

ff-eren
rit

tn Smen edsmar d tsanceanoheofemhcd str)'anoeoo gvb oe qht g]"oknoT
SS(irocaCh S po dkn pefe atmp tSen1.11Strunh Ci.loancocI0tTE ndiol1ar1 dhdall-I

o ealn

Course
Objectives

Number of
Hours

ContcntI,]NIT

lr+

c cles

maJ

rteIf ea\10nitiooc mlc ileh INC' pos
tsnt ctlStro co r')rlt IIr andt)1erI seaot 0 t'lITIccot1I pos fotCl'r Conu ostr b epdCE andortanmIht ecll pe em ts.trace ncoSn:t dSruohne sphoN tro pn gSA )or t1hc ty

l6

1l

tIIIll (Jcn sedil\t r&\(]siledlssot) roh dlt crh gen)\0c\ Llll tlr gene t'11Se So\ dob dntrC calhandr n yspona eethmSbo ct1h de gaseuS P SrTlensedneanIt) n1nocadeSIoe Sopertpr
t1 erhatterrnCoIt I organS od ranat't() t1 pLIb td Stfl

n1arine sediments

il

t.tocean dvnamics:
iJ' ,n"1"." i"tographl ' ocean currents' tbrces causing

surlhce and deep currents, trade rvinds and monsoon' wind

;;il il thermohaline circulation' Ekman spiral' waves-

Tides.

ill

16

Ib

TSnnlru enI tsar h tcn:lOce pog
I'IEISEetPbfa S(l (tTl l'l Sstrul11choceano ap

reddSral S geatul1t) l1ecth 5oeb t1rl1tt N1h Cm )S )' re
SetIIt1t)arlkPred cdh I )i1ll C gilSCcedrScalld\t1 Pak t-n(E

l1i:lS t.r10kr lt gP t1a peu\4errd llrecoSLIn t'l oLIoC p
etlI EITMe ohers t]IC5 1lanNers ne\IIn-)ste uS ) tltrrec utlkmaEhccS ch()cnrlbath grap:'th

h ctohofte grapdt'l e a pLISnLI CTdosoCChretetTr

c ut ent. SCUBA A

CTD
aratus.

IV

/. Sverdrup,H.U.,M.W.JohnsonandR'H'Flemmingl 
95&TheOceans -their' piyti.ilct"ristrv and General Biology Prentice-- [alt tn9 New Jersev'

2 iililt;g in Eartir Sciences (vol ltiitl) 1975' Scientific American

Resourie Library. W.H' Freeman &Co'

3. McCormick, J.M' anO 
-'J'V 

thiruvathat<al' lg76' Elements of
- 

Oceanography. W'B' Saunders' Philadelphia

J Neshyba,S'1987. oceanograihy: perspectives on a fluid earth' John

Wile &Sons. New York .

Reference
Books
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Prentice-Halllnc.. New JersY'

6 Pickard, G.L. andW.J.Emery' I995 ' Descriptive Physical Oceanography -

an Introduction (fifth edition)' Pergamon Press'.Lonoon.

Z itowe,K., I gg6.ExploringOceanScience JohnWileySonslnc'

a ff 
".fiV.nf,r.,nun,I 

SSZI tntroductory Oceanography. Prentice Hall lnc'

New JersY.

9. ;r;brtyle.c.. A.B.Duxburl and K A'S'verdrup' 2000

To The World's Oceans' Wm C Brown Publishers'

1U. Nataraian, M .and T Balasubramanian' 2001'

Equipment's, Annamalai U niversity '

of the earth (s ixth edition).hy: A viewi. Gross.G".l993 OceanograP

An lntroduction

OceanogtaPhic

environment.
;;;;;;, the usage and operation techniques of oceanographic

co5:

ttc

tobabetSstudencourseIt)m etlont'u coSSSthe uccen po
ereh01r'r'l-iloceanc spdllf oLrc0uref cti.lr pGett n poC gega

ar enhet mI'Il1o troh cnedt1SSroccnICdcrh pden(')2 t\
ternScos ) aterseaoiertl SroIo rhdstan pecl'c t1LI

pdsl ngen['lLIPro de prehJo c maflnerhnstancesbS ufo the presentorl St1teracthedelstarlnU dc()4

Course
outcome

Outcome MaPPing:

Low: l, Medium:2, High: 3
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22RMAB202: Fisherl ScienceCourse Code
& Title IISemesterMarine BiologlProgramme

60Number of Hours0{Number of
Credits

I

2

3

4
To knon PoPulation dYnamics'

To understand Fishing technologY

y of Indian fishes.
of Fishes.

n and Life histor
roductive sYstem

G kro* morphol
To understand the

ogy, Classificatio
anatomy and rep

Course
Objectives

Number of
Hours

ContentUNIT

l5
Eco-biologY of fishes:

C"""tui ,ltpn"logy and classification of fishes - majgr

g-rpt "i nti,", in tt. world' General account of life
fiir,"'ty i" lndian fishes: Sea bass' cobia' oil sardines'

mackerel. l5

in tlshes.\\ nlnS

fisti

ll
fi

ffecfacto

f h0 ondr0 cu(ln lleto anA ilBasic pmy
danUSon(]rlratol'co ryc lfcu at spe r\SI

t1Sfat noatuMf S h pa\\n
S ove Suctod ystemrepr \od tocrhltlatr o l1t) n.tI tUilsroce 5!_h SeII SIo anl.t'l p

llarSebil otlil tlot ebllnfdeterm spa

II

l6

hinfl
ki

flflaJ

leat

lac

nl scI)It) nalau tP () D1p
w1htet.ttmrurec grooc5tI1LI t k.SfL)hT eo

raGeneAIml1 diltl tlgshll gt1r taggrt()t11 fia )
shf()t-lS rvIoESn e evshellMr ati() lTl ooc l1u t

L neureSa o t'tu 91hl'lZIiland popanS )gg
l'l-lc() do ht1 Sl'c It1

III

l4
Fishing TechnologY:
prin.lo"ul methods of exploitation of sea fishes -

i;Ji;;;;rt and modem craft and gear' Evaluation of

nrni,u 
"tun, 

boat types and their classification: tlpes of

L"",t 
-r*a in hdia; maintenance of fishing boats and

control of marine fouling: classification of fishing gears;

materials used in ditferent types oi fishing gear: fishing

hooks and baits.

IV

l. Lagler, K.F.' J.E Bardach and R'R' Miller, lg62 tcthyotogy John Wiley

& Sons lnc', New York'
2. C";i i. Bond, 1979. Biology of Fishes' W'B' Saunders Company'

Philadelphia.
L f on"t, f .n.H., t qSO. Fish Migration Edward Arnold^Ltd London'

a. L"i, o.v. uni f.V. Rao. 19-90 Marine Fisheries ol lndia Tata McGraw

Hill Publishing Company Limited, New York'

5. [i;c, M., liss. ilshlries Biologv Assessement and Management'

Fishing News Books.

6. Bl;;; K.P., 1996. A Text Book of Fish, Fisheries and Technology' II

House. Delhi. India.ED. Narendra Publish in

Referencc
Books

Ur,-^'t'-)J
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Delhi.
S. ihunrugu., f., 1990 Fishery Biology and Aquaculture' Leo

Pathippagam. Madras. lndia'

f . il;;;l;;.p;, l'l ani a.A.Javaprakash, 2003 Status of Exploited Marine

fisherY resources of lndia, 308 PP

r O."oi,"i"Li^, e.D., 2004. f isheiies and Aquatic resources of India' Daya

Publishing House. Delhi.4l3 PP

ndra Publishing House,1999. Fish BiologY. Nare7. Srivastava , C.B L..

stages in the Lil'e history of fishes'

C02: ldentify the difl'erent systems, organs and their functions of Fishes'

CO3: Calculate the length weight relationship in tishes'

CO4: ldentify the different types ofboats and gears '

t\rl

bIt c toLl i)d ctstlautlthTSC Stecoc uL)d rhIh1 enc
tff'erenDhed tcnlta dlloatcC sASo0r ohn.ldstan gndU cr poC

Course
outcome
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co1 3 3 3 3 3

3
c02 3 3 3
co3 3 3
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Outcome NIaPPing:

Low:1, Medium:2' High: 3

Itlq*"l'-')^'
Cfiairman

vHRAffffiislfu:'-

t

the

l3 3
3



a n(l Biochemist2ORMAB 203: Ph siol
Course Code
& Title IISemesterMarine BiologYProgramme

60Number of Hours04Number of
Credits

,. TJtJ,,lli'*a"crine glands and their secretions' osmoregulation mechanism and

,. ff'ffiiit3[:li'n"u,ion, structure and Functions of biomolecules' classification

and mechanism of enzYme action'

4. To understana ,n" fn",uuojirri oi carbohydrates, amino acids and fatty acid

metabolism

structures andanism, resPiratorYsorption mechTo know the Diges tion and ab
Course
Objectives

\umber of Hours
ContentUNIT

l5
tio

lit

nr:lResdno n:ttie\fo pldh loSP rglog)) rhcni.l dCSrTtllecSt!-l)lloab SOdat'l Ipo t'lD gest
st')octt1lld uil l')cLI LI IEtrlilclL Sb tS r)ilh ph tbodor Ioct ont1danulectLtstrrStacto ') andofortoStranoIro e pISenb ood gmp

x a.()arla dallxoS hota1 t1o l6

rlfi

h

lltirtlatItOsdIIs net m oregunrl edocIIE svs
roLIenI1o Srmhon1s1cSrleC rodE, ll )o Io ohI) g)VS

sh et1i.I dS ch sn tlo t1Ud cII t ofel1 oS()flroh nornr e5n()h
danci onoS o t)Phnil S s)stacefu )ei1u t lloMh Sa c ll CI() oSlTlarlhecn1SLItl d0b dllSl'lo )-TCo ustllo

oS iSd on pecon _volrl t cOSoSCSl1respo
onsatladatLIoreSMo

il

t4
Biomolecules:
;t;;;il;I;"rles - classification, structure and fu.nclion

- carbohydrates, protelns. amino acids' lipids and farty

".il; ;; 
Nucleic'acids - Enzymes - nature' classitlcation

unJ-.".tlunitrn of action. factors at'fecting enzyme

activit

III

l5
tlnls ilnlboMets

G5 ycoedratoharbcio )S tfl()etabM IoSITIbsta oMccAC dtr cdlt Cac SI1uc neoos
II l'lLl .lt1 ti.l oamdeallsttll rTtraI1troNS() ac dt1n13 ge

t1\ ad()beta ()C lIdiltill.c Ccf !"iLU

lv

ColinNicol,J.A.,l g6l.The Biology of Marine Animals' Sir lssac Pitman &Sons

2

3

4
5

of BiochemistrY.JohnWileY & Son

Environmental Physiology of Marine
olro11t. dkr ndaYoel't c

9 11l'c ln cbdt1 JFB ,at'beeIll
oY rkeNT ilcr cS r t1t'l p

la.eadI PheilduaS ph
S o oa hPI-l tne g!rllo )t''7I .)t' L paratcrsSPro

F basal'lLeS ohPenn'l taronEnfookL)t]\e1'-197t:oF k.(i

Ltd., London.
Conn,E.E.andP.K.Stumff, t 963'Outline

Ret'erence
Books
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fXAflt.B:* 
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Brown and L N'Edmunds'Ie76 Antntroductionof Biologicat

iil;ilr. Academic Press Inc. New York'

Lehninger ,A. f-'.O f-'n"f 
'"n"nanalV'Cox' 

f qsf 'principlesofBiochemistry'

lei P;;ritlt.* & Distributors' N*r Delhi'

Baldwin,E.,lgg6.DynamicAspectsotBio"tr"mitt'ycambridgeUniversitypress'

,. SllX?;x;1,i11., ,.,. ropping and R'L'caret' 2004' Generar 'organic and

BiochemistrY, 880 PP'

10. D. Land M.M.Cox,2005. Lehninger principles of Biochemistry,l l,l9pp.

i I . Bio chemistrY bY AVSS Rama Rao'

6.

7.

8.

On the successful completion ofcourse' students will be able to

Col:Know the Digestion t"i;;il;;; mechanisms and their significance'

structure and functions ll;';;;;.y organs und transport of respiratory

docrinlfe
rl

tlere
ti
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ES nesormhoIgas oNSc ouF' t1Slandeenrcn sdethI SO atear.ldtdenO2 fy('
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22RMAB203B: Molecular BiologYCourse
Code &
Title IISemesterMarine BiologYProgramme

60Number of Hours0{Number of
Credits

leamers.

2

3

{.

t'eat

id
detai

ificati

eukaryotikaryotic

el CNi ucteLI oStSI it enoundkbacSIen vel't1cde groooT ro prehp
rScarneCOe urseto thN deIt1()Dc S and

bar IOo ecuoS mfent logyeviI I',)dnU derstaned keylm artoT p
andonTranscrtonR atcDf N pt

S oITIcme anhf epoScom ngpn
scoIEand0 Sell l'()l) ukarya ot'ltrrans karyT

onsodMn onalSran c()I) S Tuaboed e ptrknc oatudeoT adcclpro
cio Eukaryot

am CSexrhot1 ponacs t'tIo ran Regulat1'tra on\ an ptdeta edoT e p
CASweASron t1ohanand pperofo oplac trvptoperon

rseLIcorhI'I toencCi lle Seccor.lrhlt l1oSMS epkevorgan

Course
Objectives

Number of
Hours

ContentUNIT

t4

RN

IC c itlsf leucsn 0UF' ctionandreructuSt
coer fcarTlNDB o o gene

EC arulfo oNl g)nnlThe ngbe-ei
krlC Ctsonat)NoIretuStrucH c calbltl cDoS,alenl'na

edSNt)ZB- upercoNI Doodem Types
Lrsn ualUNrR&NmRRN l'oI ypes{

cGenetac dscNi Lrc(lNSoS LIF tlL_dbases of Nucleic Ac

Code and its t'eatures.

l6

R r mechanisms.

DNProti
forkti

rTEori andnAND paireplica
andnononcalrReved grnn o pensarrdEnzymes ofsrl)on echanMcatRfSOodeM epca onRep IS olr TndJ )'peND repaE damageatlIC on n ukaryotesRepl

II

l6

ri

tlatl

nlons ll t&ll ril,I
nsc ()nT ra p

(] ednteScnl ras psRNll uleIS f"; S.& pcodcCc11etG
sPoon.naticn11'I()n &Eiit ot-tllll ongaCI ()ransTl1 pt

onrans atiTio StepservilC onsodnl 1loltilransct' ptl
na noenTrTltO &E ooln t].I]() ngatiTAT cnllsd llnvo pti

Pol somes. Post translation modifi cations

Ul

ll
Gene Regulation:
Opa-n ion..pt,lac operon,tryp operon'Ara Operon'lnduction

and Repression of Genes.

IV

l.BruceAlberts,AlexanderJohnson.JulianLewis,DavidMorgan'MartinRafl- 
[.i*, nou"rtr.peter walter.20l4. Molecular Biology of cell. Garland Science

oublication.
2. il;j;i;'i.*in, Gene IX. thEdition. Jones and Barlett Publishers' 2007'

:. iolwuoon, N.H. Hopkins. J.W Roberts' J A Seitz & A M Weinerl Molecular

ComPublishin tnc,2007
Biology

4. ofthe Gene 6rr'Edition. Ben amin Cummin

Reference
Books
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lei

DNA,l.
Structure

I

and Processing RNA to the course learners.
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oD.WileY-tnterscience. I 999'

.. Bttir:;';iil;:ei.-""a.t:"i'*"n ' Julian Lewis'Ilartin^Raff' Keith Roberts

" ;ij P.;;.w"i,;r r,,rorl.rru, Biologv ol'the cell I 392pp' 2008'

7. Burton E. Tropp. 2012' r"ror"tuiui'giorogy - Genes tb Proteins Jones and Bartlett

Publishers.
8.DavidFrifelder'MolecularBiology'2008.Narosapublishing^house,NewDelhi." ili;,i;;. iu.p c. c.tr una uoTlcular Biologv: 

.concepts 
and Experiments'

2010.6th edition, JohnWiley and Sons lnc'

9. Introduction to Proteomics: T;; f;;Nt; Biology Daniel c Liebler l st Edition

New York Humana Press,200l '

10. Discovering Genomics, Proteomics and Biointbrmalic, A Malcolm Campbell ''" ;;;;i; j. i;y.' Benjamin CumminB's: 2 edition ( 2006)'

r f .. w"ir"":ol Hopo[ins NH' noberis Jw- Sleitz JA- Weiner A M' 2004'
' "ft4oLcuta. 

Siotogy of Gene) Benjamin / Cummings Publishing Company'

l r.A;;;; M. M"lalinrr,i. zo r i r"it'eder's Essentials of Molecular Biologv'

Norosa PublishingHouse'
13.3. Sambaurthy AVSS. Molecular Biology 2008 Narosa publishing house' New

lume Set 2898BiologY, '1 Voia of MolecularEncycloPed5. Thomas E. Creighton,

Delhi

CO2: The students should be able to explain and summarize the scientific

nrincioles of the molecular biology'of DNA' RNA and understand the

Iote piayed in orerall functioning of the cell 
..

co:, iiuai.t, obtained the knowledge-about transcriprion and translation.

course

model at end of theleic Acids and DNA
CO I :The students w ill know the Nuc

tb

n toearneceI'}ht c SSATVehavtSdtLr enSrseue cofo rhendB theo4C rnlSdiItl tranoI f-elll'se t1ta dul' diloce LIIId anadr
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and lmmunol20RMAB 20'l : Microbiol
eourse Code
& Title IISemesterMarine BiologYProgramme

60
N umber of Htlurs04Number of

Credits

,. f;1ti:fiir"J;"llection of water, sediment and seafood samples ldentification of

bacteria
3.Tostudythefundamentalaspectsoflmmunologyliketypesoflmmunity,

lmmune cells and organs'

4. To know principles of the vaccine and lmmunological techniques and their

and study

atitheirdi

of MicroscoPesnred tteCS of tYpesncIIt1t)tkh.' pptandcrsT uo nd andonlsoulcSSmMf Cu oS roorganrenttTcfo Pgro

lications in contem

Course
Objectives

Number of
Hours

ContentUNIT

15
uct io

tl

tu

roNI ic bi0logylr1l dscoroMict0II p)nI rodt
I: ectronanddecroscM gh

LIS opesSIo cc ngStudv ruc Lller1etr 5ar.tdho oe \trs.rac -e,r-ha oIpc0ln roscc pe
te aacblta oS lla dCEltlt'loactIIruse s.lltL-bof ac 15

characteristics.

iologl

r'i

r0lc hn \lodsethNI fon oecUcol1 smsrooCllneanllln rgaI0 tudMethods ) onerallen ut]]d() allnSO atac od1irand Sr11 clleS dater
aeIo bacatlc ot'tevt ab counts.andtotalbacteriaio

l'll calb heocandoocaho gron'1r physthe glonased orpb

II

t5

hoi
t;

cecontI tillllir itnd pts()ntltnnlI log)
onsccnt li and dary

LII',ll en r)-ch lll pnfoCEandSorgan
andbratesltveneneI] Llrn1r11teIIu Selnrmtlor ysdrTl ga) p

CSresunemmcrlecd 5nonC ante11 Svertebr

ill

l5munolosical Techniques:
-,qctive"and oassive immunity; Live' killed'

vaccines: recombinanl DNA and protein

lmandno oacc c)
()hnoI',lc tecacc g)

LIS Llllbt1il enuated.
nlPepti ucse vacco LIccsllacc gadeStnecvacbas d

SSd\e itscdtheues agnonhnecirlcuno o qn1 tn gl
L. Sna Edesodant bonalrronoc

l. Dube,H.C.,l994.4 Text book ofFungi' Bacteria and Viruses' Vikas publishing

House.
Z. 

'l-ij"ri".g,f 
.. r lg2.Encyclopedia of Microbiology'Vol' l -4'AcademicPress'

3. Pelzer,M.J.Jr.,Chan,E.C.S, unJN n f*"ig f egi Microbiology:Concepts and

Applications. McGraw Hill lnc

. Ceneral Microbiologl b; Presscon

. A Text Book of Microbiology by Anantha Narayana'

. A text book of lmmunolog)/ by Nandini settee'

4
5

6
-t

8

. Essential

.lmmunol izard
o NSuno oInul c)' by

kolR. lmannblmmunoT

Reference

Books

bacteri

toabe b eet'ld tSLIStIoct o t'lcomfuSSeth LIC CCSI} pO vecomdan paratM croIo scopvr cll CSCbase pthu tbo paan.lLeoC
aeatunt' SCSLI q

l1')S S a.I t1l'11 ocrooCS fen Slll ilc gac h
n1 nomuIoSrlt tanntir adkch efol'lts() tllrsta dnLI tlo so1(_) ThC
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Pandemic diseases like COVID-19

CO3: They will able to anatyzJ and evaluate the efficacy of some important

methods in Microbiolojy 
--i 

i[ti' 
"ppf 

ications in identification of

bacteria.
CO4: Students will get awareness on the fundamental aspects of immune

svsteml cell involved 
""a- "ft" 

understands about how the immune

.'u.t"m ha. euolued among dil ierent phyla

rdinating with contemPorarYtechnologY in coo
and advances in Vaccine

Outcome MaPPing:

Low:1, Medium:2' High:3
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22RMAB20{B: Cell BiologY

IISemesterMarine BiologY
60Number of Hours

0.1Number of
C redits

fu

lirncti

asc ceoLILdanc e karvCoroP ktst1 Ioc arvI'1tTlcoASbehIIK () pooT dflntucl'uSteellbeto hNSrc ati-r1n pteand drstanI1u grde as
Seu arcedrla anot'I1 ec uatt1 borhntu ct 0

ceIo Sn oct orsanet1danureeh tructSo toT kn2 e!^ cfo ceons vat&S ret1eu evAToll't CC gulerhdun erstandoTJ
Sonu arclatesuletohandl1SndeU rstand'l

Course
Objectives

Number of
Hours

Content

l4
I ntroduction
History of
Organization

to cell:-."i1 
Aiotogy. Cell Theories' General

of ntotutyoti. cell, General Organization of

otic cell.Euka 16
Cvtoskeleton:
il".ir." "t Microtubules and Microfilaments

ili"r.ir6rr", organelles:ci I ia. tlagel la' and c-entrioles' Bio

;;;;;, Strti"tures and functions of cell membranes

and nuclear membranes Endomembrane system

Endoolasmic reticulum-General Morphology' biogenesis&

il;;ti";;. colgi complex-General Morphologv'

lion.n.tita Finctions Cytochemistry&.. function'

Mif chondria-General Morphology' brogenesrs6'

Functions of L sosomes & Perox omes.

II

t5
Overview of the cell cYcle:

il;;ti;;J Meiosis:" Regulation functions cell cycle-

C""ir"f iyt,., and Cell -ycle Check points Control.of

Cetl Numbers and Cell Size-Role of Mitogens Apoptosts -

Pro ammed Cell Death. Biolo of Cancer.

ill

l5
a IIso cf ecl lesn gnrleII raGe pp

kedt1Ll'1ll chaCt) nSrS Tof-ace recerS u p!eC p
n edkt't1 LE nrStnelc )n k dt1 epG l'osTcR e llepto MI'es-d3 s/ ascacil[) hil tlSrSo grlRecept

cAMP&Notch. Second messen EIS

IV

l. B. Alberts, D. Bray, J. Lowis, K 'Roberts and J'D Watson' 1996'

Molecular
z. el"i"gt;rthe cell. Garland Publishing Inc'' New York'

i. sf,r.f i* D.E .Bianchi. 2002. Cell and Molecular biology

4. Cell and Molecular Biology De Robertis, E'D'P' and De Robertis E M F

S. C"ii ,"a Molecular Biology Garatd Karp J Wiley & Sons' NY

6. Cell Biology- Structure and Function 6avid E' Sadawa' Jones and

7

8

fiRi
DINbPurttettBa

c uP ben to SS CBwoodckD&i.lDeCa\ BabL FB o o tryeC gv
P Soc odiln Eu noE ou o oLIec a roMIen SCcoB

Reference
Books
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Oxford Univ. Latest

l0;"iii; ;;;;ilprntnt and inheritance EB wilson MacMilan' NY Latest

hcDb NLId l)i.lh ltS t'K garwaelnla. PressRLBaseR ga.achcalractP ppronS ot)dan!!1hGroCe9

Eukarvotic Cells'

c02' il; t;il;i;.i unJ r'nttion of cellular compartmentalization'

;;i, ijil;;"d it . tttt tytle una iis regulation at various check-points'

Students will r.no* ho* t]iil'u*u""" u" maintained at the molecular

and cellular levels, and r1"* it'ttt processes are deregulated in various

c04, fltidXt:.:;"d the general principles of cellular signaling through cetl-

surface and intracellular receptors'

etl b toeLIbestudentscoursefooncomfuSSucceS ptheo l1 andCcProIots karyotenITIc cobe basscr pondeand1denIo fyC
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outcome
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Personalitl enhancement & LeadershipCourse Code
& Title IISemester

Programme
50Number of Hours(x)

Number of
C redits

ob ectives
Coursc

Number of
Hours

(.()n te n t
TINIT

t2
ON

fai
for

la

MENTCENNE HAYALITSOR NPEToTUD CIIN RO &ofESf theorioorlsmenst)corlceThe pt
nal ityofficant persoS grll

tnESH urdSre WhatuandSuccesSofconcehe pt
b eSonsrcrSloFac p

OITIOvercS ngucS CCSachi ng
ScanalS OTurel'aiIauseCureiIhLiS ccess-

I')

ON

Di
flere

f-

TTIoNlED &TTITU tudes-aItonttecilt' orsaclcrl illlCSncoC gnude- ePttt
sadude- vantagesave fii1rNtaVAI-I egaadtude-vetl gesattlPos encbetwcel-tl)udettaveSnc podev opme ofC onIt etud ceptacct1daltS e gaVIha ng po

ves-otlTlxternalandrnalnteticanceS gn
donadeorsactIiorlalrotnlf SCO

- ways to
personalitie
motivation-
lmportance
motivation.

II

t2

SELF.ESTEEM.
;;; t"lf;;".- Symptoms- Advantages- Do's and Don'ts to

i"".i* ,"iiii". ,if-.tt".tn- Low self esteem- symptoms-

ilrl"^lr Ii;"}'""rig-to*- i.i f tttt",n- Positive and negati ve sel f-

.r,..* 
' 
ii',.r.rt]onal Relationships Defining the. difference

bat*a"n uggi"trive. submissive and assenive benavlours-

Lateral thinking.

lil

t0
tini

hiTheori

t1 J)EL) SRELNO TOctlt.rDoINTR
andhiadersLe pnce.lInanlrne ponaandon g.De I anotrualalniSSEE qllaM aVS gerLeadernt,Nl anageme

heTral oryead rshI-e0t' PCSeade !'vectetle
Behavioral theories, Conti theo

IV

14hi

hi

{CSTRIECtIC ARASR PlllE EDL IS 5headl. cl'shrS p[.eadec Iortanc p-
TS- n1l. !'I adeoS pT)pe

CSSIhatll.e IS )S-nl P!'ilTcrll t1t-.lll-eadnda gdLI llB c ndaonal1s raponaacransTnaoradT
onalotlt: lIhieadersSLlc lll1 5 S pIIItl endaersad Iantrv e gr

SE p
andenderGt'actor.la5I TUSheadersand prlcente ge

MahtmaI ncoLb n.rahamoES IadershLe QuapLeaders p.
R,uDrantu Ll.Prakasamndh paG

I
2

3

4

2013.
t *""gi" Dale, Become an Effective Leader'NewDelhi'Amaryllis'201 2'

il"ri.Ll'iLrra-i.y'G&Campbell,J B'Theories of personalitv' JohnWillev & Sons

. r 998.

,NotionPress,20l8.
bai, Jaiko Publishing House,

LeadershiP,Chennai
Leader in You, Mum

Girish Batra, E
Mitesh Khatri.

xperiments in
A waken the

Reference
Books

,,-ffi*'

I
personal ity- Freud

Erickson-PersonalitY-
development.

Success?-

hurdles-
I

I

Transtbrnational,

Ambedkar and J.R.D. Tata.



Private Limited.
6. ij;;ilr;ii;;;l Behu,iou', D Nelson, J C Quick and P Khandelwal' cengage

-Hill EducationTata- McGrawParikh R,andlvl. Gupta.vlorBeha5
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PRACTICAL-I: PAPER: 201 & PAPER:203

PRACTICAL-II: PAPER: 202 & PAPER: 204

PRACTICALS: MAB 2OI: PHYSICAL AND CHEMICAL OCEANOGRAPHY

l. Preparation of charts showing ocean topography uith special reference to Indian Ocean

and BaY of Bengal.
2. Oceanographic instruments, drawing sketches and familiarization with working'

3. Sediments: Analysis oftextural classes'

4. Determination of temperature and pH in difTerent water samples'

5. Estimation of Organic carbon in sediment soils'

i. Estimation of org-anic matter in different water samples'

i. f,rtirnution of alfatinity in different water and soil samples'

8. Estimation of carbon dioxide in water samples'

9. Estimation ofhardness in different water samples'

10. Estimation of Ammonia In different water samples'

ii. Estimation of Chlorine content in different water samples'

i;. ilffitfu.ervarion and ii""iii,*i"" of coastal environment near Nellore coast and

submission of field repo( with sketch diagram'

PRACTICALS: MAB 202: FISHERY SCIENCE

l. ldentification ofcommon fish and shell fishes in South Andhra Coast'

2. Estimation of Gonado somatic Index(GSl) and fecundity in fishes

3. Determination of age using scale orotolith'

4. Biometric Analysis- morpho metric and meristic

5. Study of extemal morphology offin fish and shell fish'

6. ldentification ofdifferent types offish scales'

7. Identification oftypes offins in fishes

8. Observation ofsensory organs in fishes

9. Estimation ofgut content analysis in fin tish and shell fishes

ib ilili;tp, obsJrvation of fishing harbor and identitlcation of different marine

fish fauna and preparation ofreport'

PRACTICALS: MAB 2O3A: PHYSIOLOGY AND BIOCHEMISTRY

L Oxygen consumption and metabolic rate in tln lishes'

i. arti,iution of haemolymph chlorides with rel'erence to salinity'

3. Effect ofeyestalk ablation on oxygen consumption'

4. quantitutire estimation of glucose in blood and haemolymph'

5. E-stimation ofexcretory am-monia with reference to different feeds

6. Estimation ofproteins, carbohydrates and lipids in fish tissues

i. Ef.o sire. rex and salinity on oxygen consumption in shell fishes'

8. Estimation ofenzymes (amylase. protease and lipase)

q. Oirt".tion : lsolaiion and identification of pituitary gland in fishes

,*-H"o-il#,,ffi*



PRACTICALS: MAB 2O3B: MOLECULAR BIOLOGY

l. Quantitative analysis of Nucleic acids'

2. Isolation of DNA
3. Isolation of RNA
4. Estimation of DNA by Diphenylamine method'

5. Estimation of RNA by orcinol method'

6. Plasmid DNA isolation by alkaline lysis method'

7. Purification ofDNA from an agarose gel'

8. PCR

PRACTICALS: MAB 2O4B: CELL BIOLOGY

PRACTICALS: MAB 2O4A: MICROBIOLOGY AND IMMUNOLOGY

I . Preparation of solid & liquid media, Differential and Selective media:

2. lsolation ofbacteria from seawater/sediments and sea food samples, Serial dilution

methods, enumeration plating.-Total and Viable counts

3. Maintenance oforganiims: Streaking, slants and $abs cultures

+. Ii"i"i"g "i 
uacteri;-simple staining, Negative staining' Cram's staining'

5. lsolation of Vibrio on TCBS agar

6. lsolation ofpathogens from sea tbods -salmonella - shigella spp'

7. Cultivation of fungi, Stide, chunk and cover slip techniques

8. Study of morphology and cultural characteristics-Tease mounts

9. Preparation ofcell suspension from fish lymphoid organs'

10. Determination of RBC and WBC count in the blood

IL Detection ofantibodies, antigens through enzyme linked immunosorbant assay

(ELISA).
12. Antibiotic sensitivitY test.

I . To study prokaryotic cell by carrying out grarn staining'

2. Preparation ofcell fixation by using staining'

3. Estimation of Cell Viability & Cell Counting'

4. Preparation of Permanent slide.

5. Preparation ofblood smear and differential staining of blood cells

6. Preparation of divisional stages in Mitosis by the given Samples'

7. Study ofdivisional stages in Meiosis.

8. Isolation of Mitochondria.
9. Identification of Cell Organelles.

Uq\ ^'4 
)D

,,**of,"f,if!!i,llnr),':'*
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22RMAB30l : Coastal Aquaculture
Course Code
& Title IIIScmesterMarine Biolog-vProgramme

60Number of Hours0{Number of
Credits

2

J

andi
Thi

ttedtbo

rhei
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atedChenderstand ngLIofSnell theho eacannedS5 pperpa
fishesrheandllc nabulC tlnl nantIoc CS po5 cialirartiCSpe evabcI LI specond.l I',lgdthel1knll edgeIIIIoT llga

hnotec os\ah tchrout heryon ghuctseed ethodsIl'lprod eddetaiTandtenml-lll() ta manageatedle0 oCte hnntitc g)'ua()1' q
CS5nlhStl pecofc pn'lanarltheh il gcandSC asedll!)I ng.

Course
Objectives

Number of
HoursContentI.'NIT

l6

fo

nc tnlnit}IhaH tc agenlr erySh p oscenarlbaloGretuLIcaLItalASC o qIoen1portanc ralnatuat1dnI1fnlfal'h mSIo pStustatnPrese etchhahS r n1 tvseed ptTlllI hoCS pUSo rcrdar)l1()co ec ilarvllreedbeddn LtcIon euhtect qel'll]'latran ge rtenacnCC t oneS0 lt1rtalAIlStd t'arlkac t') ponrean p
TAualedeSseedhriS 111

l4
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l'eed
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veten snsemcl')tradc CSctrilreuC tU p

oandluren uocI10 p
S temSturee cu )St't tenltil d kcoStk l'lstoct1c cnlL'ilnl all pICuuCtTlnhSTCutu pc

LI aTatc )'clla qnlcalrl t1nstocSdLll l gpo
I1cIIitanS t'nUecl')ll1aI)ntatt'l

qelTlcaarlm
t1t'rTlt'ar mll hSSPMucesract

il

t4

l'armcri

f'arms

llL'

ESerhatcd hansn-lrIIo sho t1S ru pcondarlesD qn
dar1ta abateftoe )phSIo grapooncSe

Th mIou() pladanDesl1() S )'dn tCO gnSOSupp
di.ltlSDestem gnSn aral)cSt tnk Sta enat re v ndJcurc1fLlSl' cSh eh atcl'h lrlsl'n o pct ()Stl truco ilLIralSoacn aqsedLICSso ISaccetrel'lt ncstruol'lc

farms and hatcheries.

III

l6
shri

fl

enltlann'l arhealdan hes -qeSD eaS
acnACbandiralte SorSared parasIoron1Co p
dc arlactro hSnlt1r p )S pLIca SCn'l pto)l1 p

SEASCSdc c cndnao )'utnNtSenn1ac trerit utht pe
ll() Sci,r()iOIr. () eS pd SCseaSSstrerlll1 crl taroen

C ao olTl foc bS c.alscl) SCt nvenreSd SCASE p
0 s Sd aLI a IoI',l] ecndacal0 oIlr Ll tliI

IV

i. Pillay, T.V.R., 1990. Aquaculture - principles and Practices' Fishing News

Books.
2. Samuel Paulraj, 1994. Shrimp Farming Techniques

Problem
J. Anand S

br.til IIi1 SSod r.tlln\ P
danonc1t1 tIuSCl1L)cn()o okdIlan B99 5ilh[.]

Reference
Books

!

itional.

di

I

and

diseases

diagnosi
methods.

Pal



York.
5. a;;., G. and J.F. Muir, 1996. Simple Methods for Aquaculture Pond

Construction for Freshwater Fish Culture : Pond farm structures and

lal outs. DaYa Pub.

6. Clnroydas, R and L. Heruman' 1997' Text Book of Fish Disease'

Narendra Pub.

7. John E. Bardach, 1997. Sustainable Aquaculture John Wiley & Sons'

New York.
8. James, W. Meade, 1998. Aquaculture Management' CBS pub'' New Delhi'

;. fu; R. Stickney (ed.), 2000. Encyclopedia of Aquaculture' John

ki c Pue ademCB ctlu LIreA LlacCln staoaenr1) tSu qE pq
N&llher .I ou tuuaco !1 o ey

t1 cLItrod99 5 qc ekntSI )

lbr

YewNoS NSe danv kBoo onHand0cal 002Pastas J) edadFd Cram anflertHt11oacJ h p
Londonherssnt Puc bt' adeCK LIF,'e dsecu tuuacltc S

shrimp P.monodon and L.vannamel.

Unaerstunding on the culture methods and seed production of important

cultivable shrimP sPecies.

Leaming about various diseases diagnosis and preventive/ treatment measures

of disease.

2

3

practices of
Knowledge on various culture practices and intensive management

Course
outcome

Outcome MaPPing:

Low:1, Medium:2, High:3
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22RMAB302: Marine Pollution and ToxicologyCourse Code
& Title

IIISemesterMarine BiologlProgramme
60Number of Hours0{

pects ol
on, its impact on Marine Life' Eutrophication

^p..t, 
uito.iut"d with Marine Iife' like testing oftoxicity'

mamiltcation etc.

3. Exilain about the pollution in the marine ecosystem

l. unil"ona,he different metal, thermal and radioactive pollution status of

marine environment.

To know the key as

I. Marine Polluti
2. Toxicological

Course
Objectives

Number of
Hours

Contentt \lT

t4

Marine Pollution & ToxicologY :

Marine pollution - definition - major pollutantt I t?u1tl,t 
:

transpon path . dynamics Toxicology - lethal and sub lethal

effecis ol pottutants to marine organisms. bio concentrations'

Uioua"urnuiutlot and biomagnifications - methods of toxicity

;;rit;g, thctors influencing toxicity - synergistic and

anta istic etl'ects.

l4

the marine environment.

ll

l6

Hearry metal and pesticide pollution :

Heavl: metal pollution soirrces. distribution ccological

impacts and analyical approachesl pesticide .pollution. -
classification, souries. distiibution, and ecological impacts with

S ial retlrence to marine fishes, birds and mammals

ill

l6

Oil, Thermal and Radioactive Pollution :

Oil Pollution - composition, sources, biological impacts on

fishes. birds, mammals. Treatment techniques Thermal

pottrtion- sources and ecological irnPacts Radio- active"

pollution sources (natttral and anillcial) biological effects ot'

radiation.

IV

Clark R.B I 992. Marine pollution 3rd edition Clavendron, Press Oxford'

Williams 1996. Introduc,ion to Marine Pollution Control' John Wiley'

Michael J. Kennish 1994. Practical Handbook on Estuarine and Marine Pollution

!.

2.

3.

q

5.

lloL donStTr SC PreCA ed()l) LIr.lM r en,--d 79 6ILstol1 t1ohJ )
SnaPUNl1r() crh coltc ae rhh

'f
79 {Dt:oC d be

SteS naIJ9 3uh rT)eK clltsa andD uc d.lt' RsteKeKl)arl) k
korYl'scct'l I)c trLI shSC Ceto JoallOceerh

Reference
Book

CO2: Understand about the Marine biota and its signiticance in the marine

Environment.

COI: Students will learn about the impact of Marine Pollution

CO3: Leam about the differenl lutants disturbi lhe marine ecos tem

Course
outcome

w \ r"t
Chairman

vrrnmfn"ffiilli[:,:-'-

Number of
Credits

Sewage and plastic Pollution:
Sewag-e pollution - industrial, agricultural and domestic' impact

on mirine environment treatment methods' Eutrophication and

ecological significance. Plastics and litter; source and impact in

r0l'1,(

P ress.ESCO

D.
N ervIt tcrls.

IQAC
Highlight
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22RMAB303A: Fish N utrition and Feed TechnologyCourse Code
& Title

IIISemesterMarine BiologYProgramme
60Number of Hours04Number of

Credits

live feed in aquaculture
io f.** tf'. fooa and feeding habits of prawns ,shrimp, fish and crab

To understand t'eed processing methods and feed quality testing'
2

3

4 rnethodss of t'eedinTo know ditlerent

h and significance of
To know the nutritional requirement of shell fish, Finfis

Course
Objectives

Number of
Hours

ContentUNIT

16
Fish Nutrition & Live feed culture :

Nutritional requirements, Nutritive needs of fin fish and

shell fish with ipecial reference to shrimp, prawn and crab;

natural f'eed und liu. f-eed. Spirulina. Azolla; rotifers

(Brachionus and moina .co ods and artemia
t4

crabs and brackish \\ater fishes

Food and Feeding habits :

Types of food - basic food . secondary food , incidental

food, oUligatory food ; feeding habits - detritivores,

,"ur.ng.rrl heibivores, omnivores, carnivores, surface

feedersl column feeders" bottom feeders : feeding

strategies r lbod and t'eeding habits of prawns. shrimps,

II

l6Feed production technologY :

Suspplimentary feed and formulationsi t-eed ingredients;

watei stability'offeeds; use of attractants in feeds; feed

additives ; bind..t; processing of feeds (importance of
anabolic agents, antioxidants and mould inhibitors; anti

nutritional factor) I determination of proximate

composition in feeds; shrimp feed mill design; feed

manut'acturin rocess and rotocol.e aratron

Iil

t4
Feeding and Feed management :

Feedinfand shrimp production ; water quality and feeding

rates; ieeding devises; feeding methods manual ,

mechanical and automatic feeding ; relationship between

feeding and growlh: feed ratio and leeding schedu lel check

tray- monitoring; feed management in shrimp (Penueus

monodon, P. venname

I

2

3

4
5

6

n,Academic Press, New York.
Anderson. Fish Nutrition in Aquaculture,

Chapman & Hall London. 1998, P.319'
Lovllt, l. 1989. Nutrition and Feeding ofFish. Von Nostrand'

MPEDA, 1990. Hand Book on Aquafarming - Live feed'

MPEDA, 1990. Hand Book on Aquafarming - Aquaculture feed'

MPEDA 1990. Aquaculture Engineering and Water Quality Management'

Cochin, lndia.
News7. Pilla ,T.V.R.A uaculture : Princi les and Practices. Fishin

Halver. J. E. 1972. Fish Nutritio
Sena, S. De Silr a and Trever A.

Reference
Books

1b;nA'-)O

,,";r:#fii;i11i;ii**

I

IV



Books.
8. Jhi;;"r, V. G' 1985. Fish and Fisheries of India' Hindustan Publishing

Corporation, New Delhi.
9. B;y'd, C. E. 1982. Water Quality Management for Pond Fish Culture'

Elsevier Science Publishers.

l0.Chakroff'M.lgg3.FreshwaterFishPondCultureandManagement.Daya
Publishing House, New Delhi'

I l.i'ili;y:T.V. R. and W. A. Dill. 1979. Advances in Aquaculture Fishing

News Books Ltd

the students would be able to

ional requirement olshellfish, fintish and leam live feed
I

2

3

4
5

At

habi
tbed

LIc ture
b.raCandllshlls shrimtS fo al1 pthe feednderstand prU

methodess I nfeeddtandan gndersLIoI procthe Lliltestto t)'arnLe q
mon loritrakc checandLIschedfeed t'lLearn

the end ofthe course

Understand the nutrit
Course
outcome

Outcome MaPPing:

Lon : l, Medium:2, High:3
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22RMAB303B: MARINE BIODIVERSITY
Course Code
& Title

IIISemesterMarine BiologyProgramme
60Number of Hours04Number of

Credits
I
2

,

1

To create knowledge about threats to Marine Biodiversity

To understand biodiversity conserration strategies. policies and legislations'

To know the Marine Biodivers itv conservation and significance.

To understand the marine consenr'ati on strat ES

Number of
Hours

ContentUNIT

Introduction to Marine Biodiversitl :

Origin of conservation biology. divisions of 
. 
biodiversity'

UnJerstanding the marine biodiversity and conservation, keystone

species, ecosfstem functioni ng, world's marine biological diversity'

marine hot spots-cold species. hydrothermal hotspots' 
. 
marine

biosphere reserves and ih.it irpo.tun". in India. Values.of

biodiversity-ecological, economic, ethical, and conservatlon

feasibility values.

l5

Threats to Marine BiodiversitY:
Species diversity, species richness, species evenneus, factors

ailecting species diversity. Biodiversity with reference to

rn"ngrou", and coral reels. Species extinction vulnerability to

extiiction. habitat destruction <Jegradation and fragmentation with

reference to coral reefs and mangroves. maximum sustainable yield

MSY alien s ecles lobal climate chan oral bleachi

II

15

Conservation Strategies:
Importance of conservation, IUCN and their importance, various

conservation strategies- germplasm banks, cryptoreservatlon,

marine protected areas, sea ranching. mesh size regulation, TED,

fishing holidays, conservation and development at national

international level

III

15

Conservalion policies and Legislations :

Various legislations and regulations in conservation of marine

biodiversity the role of MoEn and Finconservation, NGO's

involvement in conservation and various case studies related to

coastal marine conservation science and policy with reference to

lndian maritime states

IV

Biodiversitl measurement and estiination. Chapman & Hall, l40pp Qubiroga,

H.,2006.
2. Marine biodiversity, SPkringer,3 53pp. Richard B.Primack', m2002'

3. Essenrial ofconseivation biology-32rdedition,simauer assoc lnc Pub, USA'

698pp. Ruth,2002.
4. Dynamic modeling for marine conservation. Springer,446pp, Singh,

.R.Gu ha.,2006J,S, S.P.Sin

Reference
Books

,*ffi***{,".*-

Course
Objectives

15

I

IQAC
Highlight
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l.
2.

3.
4.
5.
6.

7.

8.

9

PRACTICAL-I: Core & Generic Elective

22RMAB30r P: COASTAL AQUACULTURE

Dissection of digestive und r"pioductiue systems of tish and shrimp'

io.ritn."ir"" 
"r""ggs, 

larvae of culrivable shrimp species'

ffiitffi;; oi iii'Z r"to (rotifers' copepods and anemia).

ffi;iffi;; iicomm"r"iattv imponant fish and.shell fish'

il-t ."rl""rlr"rion of diseaied fin fish and shell fish'

l."ir*" "iliutr; 
bacteria from shrimp culture pond water

Observation of seed quality in shrimp.

Estimation of plankton density in shrimp culture Ponos--,^

tdentification of different diseases in shrimp culture ponos

Fieldtrip: observation of 'n'i'p 
i"#""J Jttpt"if"" of report by gathering information

from the farmer/owner of the farm'
10.

22RMAB302P: Marine Pollution and Toxicology

1. Estimation ofLC50 and LD50 values

2. Estimation of BOD

3. Estimation of COD
a E.ii*"ti* 

"fHeaq 
metals/ Pesticide residues'

i. Etii..ii"" 
"rantibiotic 

residues from Marine biota

;. ilffi;;;;;tr"tion or pottuii* status in EEZ of dilterent marine environment

22RMAB303 (A)P: FISH NUTRITION AND FEED TECHNOLOGY

t.
2.
3.
4.
5.
6.
7.
8.

Estimation of fiber and ash content in fish feeds'

td;;;iil;il; ;i ltre feed organisms ichetoceros' artemea' skeletonetc)

Proximate analysis of feeds ntf' A t-fitirnp i*"isture' CHo' protein' fat' ash' Mineral)

Estimation of water stability of feeds'

;;;;1"*;;"J;.eparation of artificial feeds for fin fish and shrimps

io.",ii.r,l"" 
"toiffirent 

feeds used in sluimp /fish farming

Assessment of feed qualitY

Fieldtrip:VisittoShrimpfeedmillandqualitycontrollabandpreparationofreportwith
observation ofdifferent sections in feed mill'

l.
2.
3.

4.
5.

6

7

8

9

I

22RMAB 303 (B)P: MAlltNE BIODIvERSITY

ldentification of marine bioactive compounds

ldentification of marine floral communities

ldentification of marine fauna communities

Quantification of faunal changes in marine water

observation of marine biodiversitl hotspots

ldentification of estuarine fatma

ldentification of different types of mangroves

ldentification ol marine endangered species

. Environmental impact Assessment of coastal areas

0.Fieldvisit:Visittovariousm*in.""oryt,"'ntrostudymarinebiodiversityandtocollect
specimens.

vl[F

\IY



22RMAB305: Fish Processing TechnoloS"Course
Code &
Title

IIISemesterMarine Biologl'Programme

60Number of Hours04Number of
Credits

medicinal value ofshellfish and raw fish.
To understand the fish decomposition and Post - monem changes and rigor

monis,causes ofspoilage in fishes especially enzymatic spoilage, microbial

spoilage,chemical spoiiage. and identification and isolation ofcommon bacteria

from spoiled fishes.
To understand the principle and different types offish preservation methods

and changes during the freezing method of preservation and problems during

the storage of fishes.
To underitand the fish byproducts and their extraction methods from fishes and

their uses for humans.

2

-t

4

To understand the Biochemical compos ition as well as the nutritional andCourse
Objectives

Number of
Hours

( 0nt€ntI-]NIT

l5
Biochemical composition of raw fish and shellfish :

The nutritive and medicinal values of fish, protein, fat,

carbohydrates, moisture, ash, fish oils, minerals, vitamins etc;
ed and essed fishnutritional value of

l5

Fish decomposition (Post-mortem changes and Rigor
mortis):
Posl- monem changes and Rigor mortis; decay spoilage of fish

- enzymatic spoilage, microbial spoilage, bacterial spoilage,

chemical spoilage, factors of fish spoilage; effects of
temperature on spoilage; intoxications and food poisoning from

II

tl sh.

l6

Fish preservation :

Principles of preservation; nrethods ol preserYation- canning .

curing, freezing- techniques of freezing, different types of
freezers, changes during f-reezing and storage of fish; Industrial

methods of freezing fish and shell fishl problems in fish
servations; fish ervatives

III

l4
Fish byproducts :

Methods of extraction of fish liver oil; processing of fish meal,

fish silage, fish sausages, fish manure and guano; Chitosan.

chitin , pearl essence. Isinglass. Fish leather. Fish Caviar, Fish

IV

Macaroni.

u.K.,1982.
Borgstorm, G. : Fish as Food Vol. I, III and IV, Academic Press, 1961, 1965

Brandi, e.V.: Fish catching methods of the World, 3rd edition, FishingNews

Books ltd. 1984.

Connel, J.J.: Control of Fish Qualitl. FishingNews Books Ltd', 1975'

Sanisburry, J.C.: Commercial Fishing Methods, Fishing News Books Ltd',

l97l .

C.B. L.Srivastava.: A text book ofFishery Science and Indian Fisheries, Kitab

l.
2.

3.
4.

5.

6.

7.

R.R. Colwell (ed): Biotechnologv in Marine Scienc

Aitikin, A: Fish handling & processing 2nd edition'
e, 1982.
Min. Agr. Fish and Food,

Mahal A les 2002

Reference
Book

,,#ffiffi-*



By the completion ofthe course the students should able to -
. Describe the significance ofmajor nutrients (Proteins, Fats, Carbohydrates,

Moisture,) and Minor nutrients (Minerals, Vitamins, Fish oils, and Ash) and

Nutritional value ofpreserved and processed fish.

. Identify and recognize the difference benleen fiesh fish and spoiled fish and

also leamed causative agents of fish spoilage (intrinsic and extrinsic factoB).

. Describe canning, curing. tieezing, different types of fish preservatives, and

problems during fish preservation.

. blassi! the fish byproducts with reference to liver oil fish manure, fish meal,

etc and their uses for a human being (pharmacy, hormones, vitamins, and

cosmetics, etc).

I

2

3

4

Course
()utcome

Outcome Mapping:

Lou': I, Medium:2, High:3

PRACTTCAL-lI: Fish Processing Technologl'

Assessment of fish freshness by hypoxanthine measurement.

Estimation of salt content in dried fish

Estimation of moisture content in fish tissues

Determination of edible muscle in fish

Assessment of freshness for selecting fish

Estimation ofvolatile reducing substances (VRS) in assessment offish spoilage'

Estimationof o-amino nitrogen in spoilage of fish muscle.

lsolation of vibrio bacteria from sea foods.

Estimationoftotalproteins,carbohydratesandlipidsinfinfishandshellfi sh samples

F ieldtrip: Observationofseafoodprocessi n gplantandpreparationofreport

Fieldtrip: Visit to MPEDA/iIACSA and other quality control lab

l.

2.

J.

4.

5.

6.

7.

8.

9.

10.

ll.

CO/ PO POI POI PO3 P04 PSO
I

PSO
,.)
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4

PSO5 PSO6 PSOT PSOS PS09

co1 3 3

coz 3 3 3 3 3

co3 3 3 3 3 J

c04 J 3 3 3 3
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22RMA8306A: Coastal Disaster ManagementCourse Code
& Title IIISemesterMarine Biologl'Program me

60Number of Hours0{Number of
C redits

I
2
3

4

bvulnerai. 1k de- s ty
C csasterdoknTo

ca hazardsoIt drofa dani at1 LIo5trerl tllestudo ypeT
erecovanI drcl' c r!cD sastc Snl'l crh coo knT pp

tll t1e taNlanl) SASteroIllllandilndn ersLIt'o

Coursc
Objectives

Number of
Hours

ContentUNIT
l5

ol'tndia

ti
f'o

ial1i

ttnItill\,lartcl)to lsastc It gemt()utrodnI Ioltll oaS tTlSCdall dnoull1 t1 aCoC n.ler-l1 D sastt1 otDe
orlTIetl raSSa arellanda o11t1 rn.lat dr reid steSA

tlrl cllcr1.l Jil llcnani tdt'o kfiamtut onastn1
AStlIlerabvu tybu ll efadan t)'skllcIsteSAD ),c

15

Tfi
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hazardcSe sn'lazardhiCS otl tlonde vpH azard

n.lunasThazardstaroi'loII Co caSd dLanuakeEarthq
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t1u erdThc nCrdazaa hro c )eteoMthuDro u
dtL\lre harLI c\ ilN0c eret\{htn t1t_storm

ll

l5

recove

lo
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fir

(:Ilenit dRt' icf c l'\elstsil tel)
ISASdt'teS S()Ctc pd SSA er eryIol1n c gs

CAStl pp
d rSchk ol1 S aet.t1il o0cI{ler et) AS gS er)'t1annrecov gerv p

I'Iotn rmaI'oetocamo !'IIecteAS I'll d SZIorgan
e IT d  SSuB denn1atln1e t'd sasll ageo oCC1 hn g\

lll

l5
Planning of Disaster Management:
i;; ,;f Early uarning Svstem /(Ews)Disaster

Manacement : Risk assessment : Role of Government

;;;;;i; for cRZ regulation an implementation of

,-unug...n, plans : Eaily \ aming system for cyclone'

ir"""'rnL, ,to.k ,u.g.. earthquake: Studies on impact of

l";;i".; disasters'iike Sea ievel rise' global warnings in

pen'insular and lsland Nations. Mock drill'

lv

dethi.
if,"r.", n.f .A Sharma. G2005(ed) Natural disaster APH publishing

I

2

3

4
5

l)e heNtll i.IIIAC\{n'lc neillvl nI) sasterC Kh agOSC h
e\\ND)Mact1e tat1 n1SSA c iTlar1oll dctLl o getrodllhoM dSarhS

eudN henoc0 S.rpora
KreSS Us t[.c elnIh datn )- pCrclal'ahraaN u50rd\\a lS 0na EdtB r)

l")rTll'l ltec ltlMo d st!-rSAtuc o II1t1 dl'oCI) )0S hlt .l

Reference
Books
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publication.
6. Goesl. S.L. Disaster administration and management, 2007. Deep& Deep

publication pvt. Ltd.
7. Srivatsava .H.N and Gupta, G.D. 2006. Management of natural disasters

in developing countries. Daya publications.
8. Bryant Edwards 2005.Natural hazard, Cambridge University press UK.
9. UNDRO mitigation natural disaster: Phenomena. effect and options.

United Nations, NewYork I 991 .

Course
outcome On the successful completion of course, students will be able to

COI: Understand the Disaster cycle and risk vulnerability
C02:Underst and the different types ofnatural and Hydrological hazards

CO3:KnowtheprinciplesofDisasterreliefandrecoveryandparticipate in disaster

relief Measures

CO4: Understand early warning system for disaster and disseminate the

information to stack holders.

Outcome Mapping:

Low: l, Medium:2. High:3
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22RMAB306B: Ornamental Fish CultureCourse Code
& Title

IIISemesterMarine BiologlProgramme
60Number of Hours0{Number of

Credits
sh culture and their ImPonance

ftesh water and marine ornamental fishes, transportation

of live ornamental fi shes.

3. To understand the setting, construction and maintenance of Aquarium'

4. To know Nutrition and health management of Omamental fishes'

I . To know the omamental fi
. To know the collection of

Course
0bjectives

Number of
Hours

ContcntUNIT

t4

Fresh water Ornamental fishes:

Importance of fresh water omamental fish culture in India;

omamental fisheries -word scenario; Fresh water omamental

species-live bearers, egg layers; Breeding of ornamental flrshes-

maturation, spawning,hatching, larval raring; Feeding-larval

and adult l'eeds; Induced breeding in omamental flshes

l6

Marine Ornamental fishes:

Biology of different marine omamental fishes; methods of
colleciion of marine ornamental fishes: transportation of live

marine ornamental fishes-use of sedatives etc l marine

omamental organisms- lobsters, starfishes, octopus etc.

II

l5

aintenance of Aquarium :

aquarium- Gravel, Pebbles. stones,

ants; ornamental objects; selection

of species tbr aquarium; Construction- materials used- wooden,

metil frames, sealants and gums, aerators. filters, hand nets and

Setting,construction and m

Materials used for setting of
other materials. aquarium Pl

other ul ;desi and construction of uanum

lll

I5

Nutritional requirements and health manag€ment:

Different kinds of feeds; culture of lbod organisms: preparation

of dry fleeds; feeding methods: Common diseases-Viral,

bacterial. fungal and extemal parasitic diseases; prophylactic

and therapeutic treatments; chemicals and disinfectants used in

aquariumi; Aquarium management-cleaning, maintenance of
ualit$ater

IV

V. Satyanarayana. 1996. Fish culture. Narendra Publishing House'

P. K. "ialwar and A. G. Jhingran 1991. lndian Fishes. Oxford & IBH

Q. J. Shammi and S. Bhatnagar' 2002. Applied Fisheries. Agrobios (India)

2

3

4
5. V. K. De 1986. Ornamental Fishes. MPEDA

ihwater Aquaculture, Oxford X IBHl. R. Santhanam. 1987. A Manual of FreReference
Books

On the successful completion of course. st

COI: Understand the culture technology
CO2: Know the collectiorr and trans

udents 
"vill 

be able to
olthe ornamental fishes

ortation ol'live omamental fishes.

Course
outcome

tlrrw)

,*^gffiffi'.

I
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Understand the nutritional req

different omamental fi shes'

Aquariumsettin
uirement

ofntenanceImaandandHandle3CO ofhealthand managementc04

Outcome MaPPing:

Low:1, Medium:2, High:3
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Course
Code &
Title

22RMA8306C: Aquaculture Biotechnology

IIISemesterMarine BiologlProgramme
60Number of Hours0-tNumber of

Credits

in fish breedlications of biotechnoloin the aTo know the knowled

hrifistt/
tureacuuS nac toohnoc aqbf otecat t1o o oglafo tllco ervcd an ppIOoT p

s IT)oieITI n pntanarhn ealhvenl 5oncal tlechnothe ogearnoT
uacu turelnhno otec aqfeed c)danLIt'l tIl onalil totede reknowu theTC dgeT ACo q

Course
Objectives

Number of HoursC()ntent

l5

liti

nrlII eeIIctn c EGe gr
c onrestnc orsln ee l1t)eer l1n t1 getn CS fo grge

Slasecrhn'terasesSO n1SSC )'ND opoLIC casc gandon S.
e TrhctldtaseSC ntranrseerevetTl rase pS.uc )'

on oc htecf sn eno5 TI it g)n eI)t1t'l' San pt1o Sllu tC ge
sl.rt)Sll C cllI' acsh r ESltt I1() sSd pr.lp

rc ulations and ethics in trans ll cs lslosa

l5
Nutritional BiotechnologY:

Biofilms, Biofloc, Single cell protein, Bio-encapsulated feeds'

Nutraceuticals, Nutrigenomics; lvlycotoxlns and thelr effects

on feeds; Biotechnological approaches for production of

tm rtant microal e; 5p irulina culture

II

l6

hybridization in Indian fishes;

Androgenesis; Gynogenesis; Polyploidy and Sex reversal;
os.metes and emC o reservation of

rb

lbr

rornl ESl1et hC orhllSIIh tsun Tec )'bh (lrcets ql
dcture anLI strc uailn o(i RHned t'luced bredt1

skSrl 5h octni-n rod i1b\e reccS ce p

III

l4Disease diagnostic techniques:
Disease dialrosis technrquis using PCR' ELISA etc' and

microbial teihniques; Aquaculture Probitics and Prebiotics;

IV

irrmunoslimu lents

Cambridge University Press, London, UK' 488 pp'

ct 
"", 

i."all""g, y. (zoor ) Algae and their Biotechnological Potential'

Springer Netherlands. 306 PP.

CorA-on n. & Seckbach J. (2012) The Science of Algal Fuels' Springer

Netherlands, 506 pP.

I-akra. W.S (200'ij "Fisheries Biotechnology" Narendra Publishing House'

New Delhi, 240 PP.
petix S.2007. Molecular Diagnostic Biotechnologt in Aquaculture ' Daya

Publ. House.
Pandian TJ. Striissmann CA & Marian MP. 2005 Fish Genetics and

Aquaculture Biote c h nctlog"' Science Publications'

Si'ngh B. 2006. Marine Biotechnolog" and Aquacult're Development' Daya

)

3.

4.

5.

6.

8.
Publ. House

I Fisheries BiotechnologY: Genetic

ge, USA. 385 PP.
988) Micro-algal BiotechnologY.

Dunham. R. A.. (2

Approaches. CAB
Borowitzka. M.A.

0041 Aquaculture and

I Publishing, Cambrid
& Borowitzka, L.J. (l

Reference
Books

tl^,,,.^^4'-fu

,,**^ffi[,);*-'
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I
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On the successful completion of course, students will be able to

COI: Analyze the transgenic technology and its^applications in fisheries

iOZ, Una"r.,unO tne feea technology lor manufacturing different types of

Feeds used in aquaculture s) stems'

CO3: ldentify the Induced breeding technique by using synthetic hormones in

fish /shrimP
CO+' a"quuint"i the knowledge related to disease diagnostic techniques in the

outcome
Course

Outcome MapPing:

Lo*:l, Medium:2, High: I
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M.Sc. Marine BiologY SY1labus
(For the students admitte(l dttring the acadimic gear 2022-23onutards)

FOURTH SEMESTER



22RMAB,l0l : Marine BiotechnologYCourse Code
& Title

IVSemesterMarine Biologl'Programme
60Number of Hours04Number of

Credits

Aquaculture and marine science course learners'

2. It gives the knowledge on Bioactive products from the marine Organisms'

3. It Ensures the products from from marine Algae '

4. It studies the different types of Marine Enzymes'

lient features of Environment,To provide comprehensive background of SaCourse
Objectives

Number of
Hours

ContentTINIT

t4
History of Marine BiotechnologY:
Biotechnology in marine science. Application in aquaculture,

Environmeni'protection and pharmaceuticals. Biofuels, Marine

cements, Biominerals, Antifoulin nts.
l6Bioactive Marine Natural Products:

Marine Bioactive Compounds: Isolation Purification and

Characterisation of Marine natural Products, source of
Marine Bioactire Ctrmpoundr. Antitumor' Cytotoxic'

Anti-inflammator , Anti-P retic. Antiviral

II

t6Algal BiotechnologY:
Pr&uction of useful products by Marine Algae' Single Cell

Protein (SCP). Agar. Agarose, Carageen, Alginates,

Hydrocolloids, Algai Lipids Micro algal mass cultivation

Technology-Open iulture system and photobioreactors CO2

Fixation Micro al e

III

t4Marine Enzymes:
Diversity of 

-Marine 
enzymes. Oxido-Reductase, Hydrolases,

Transfeiases.Marine Extremophyles as a resource of
SProcesSe S chtarhiC t ASt-l rlgsC u lasatal sB oC es.ys

SeSrase LmoPAm d S.e S Leo ECProt

IV

Corp.
Z. tutiiion f ing"*an and RachakondaNagabhushanam, 1996, Molecular Genetics

of Marine Organisms, Science Pub Inc.

3. Y. Le Gal unJ H.O.Hulrorton 1998. New Developments in Marine

Biotechnology. Springer.

4. David H. ntiiway, 20-01' Marine Biotechnology, Volume l, Pharmaceutical and

Bioactive Natural Products.

5. Rita R. Colwell 1984' Biotechnology in the Marine Sciences (Advances in

Marine Science & Biotechnology) Wiley lnterscience'

O. S"h"up., P.J. (Ed.). 198a. Chemiitry of Marine Natural Products' 'Chemical 
and

Biological PerspectiYes Vol. I Ill. Academic Press' New York'

hnology, Plenum Pub.Italy, E (Eds). 1998, New Deve lopments in Marine Biotec
Reference
Books

biotechnolo

Course
outcome

I,.1*"4
Chairman

AMA SIM
BoardolS

HAPUR

tudies
TUNIUEBSIIY

\ltt(R
NELLORe-52 4 320.

On the successful completion of course, students will be able to

COf, fn. students gets the knowledge about environment studies of marine



organrsms.
Co3: Bithe end ofthe course they will get full knowledge on marine algae'

CO4: Siudents krows different types ofEnzymes from marine'

compounds from marineCO2: They gain about different types bioactive

()utcome Mapping:

Low: l, Medium:2, High:J
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22RMAB402: Ocean Management and Remote SensingCourse Code
& Title

IVSemesterNlarine BiologlProgranme

Number of HoursNumber of
C redits

0{

Students will be exposed to different satellite data an

application on ocean and coastal studies

2. To study the coastal hazards, risk assessment and disaster management

strategies.
3. To study the principles and applications of remote sensing and types of

sensors and their applications.
4. To explain about the law of the sea and national, intemational organizations

tn ocean man ement

d technology and itsCourse
Objectives

Number of
Hou rs

UNtT Content

t4
Ocean Management:
Introduction - Law of the Sea- EEZ and its significance -
Role of national and Intemational agencies and

organizations in ocean management: FAO, LTNEP, DOD,

UNCED. Ma rtanceor oceans and their im

l5

I Coastal Zone Management and Issues:
Coastal zone - definition and importance - Coastal

developmental activities: Mariculture, tourism,shore front

construction sand their impacts-National and global

problems: loss of habitats, sea level change. Coastal

Biodiversity - Endangered species. protected areas,

Marine Bio here Reserve. UNCED.

l6

Remote Sensing:
lntroduction - Basic principles of remote sensing and

Aerial Photography - Satellites and airborne remote

sensing, Remote sensing techniques for identification of
fishing grounds, coastal and ocean resource assessment-

Mangroves - coral reefs and other pollution assessment.

SST. Ph lankton assessment

lil

l5

Disaster management:
Communication and dissemination of disaster related

information and awareness generation - Disaster cycle -
Definition of hazard, risk, vulnerability; Risk assessment

.Relief and Response - search and Rescue (SAR) First aid,

shelter management, drinking water. electricity;
rehabilitation - environmental problem of Rehabilitaiton ;

Disaster Recov

tv

l. Goldberg,E.D..l976. The Health ofthe Ocean .UNESCOPress. Paris.l72pp.

2. Borgese.EM. andN. Ginsburg.l979 -1996. Ocean year booksl-l2vols The

University of Chicago Press, Chicago.

3. Brian Groom bridge (Ed.)1992. Global Biodiversity -Slatus ofthe Earth's

Lili an & Hall.Resource Cha

Reference
Books

lr^-i\ an

AMASIM

9oatdotSt
HAPUR

udies
I UNIIEBSITY

vl(R
I.IELLO RE.5 24?20.

60

I



4

5

6

7

8

Jean-Marine Massin. l994.Remote Sensing lor the Control o l'Marine Pollution.

Academic Publishers, Plenum Press.466 pp.

Health, A.G.,t995. Water pollution and fish physiolory, CRCpress, NewYork,
359pp.
Sabins,F.F., 199?.Remot eSensing Principles and Interpretation. Third edition.

W.H.Freeman &Company, NewYork.494pp.
MarioSoares, l998.The Ocean our Future -The Report ofthe Independent

World Commission on the Oceans. Cambridge Univemity Press,248 pp.

asim.S.Z.andG.S.Roonwal, I 998.lndia's Exclusive EconomicZone.Omega
Scientific Publishers. New Delhi.

Course
outcome

COI: On the successful completion ofcourse, students will beab Ie to

CO2: Understand the application of remote sensing in the assessment of marine

flora and ocean colour monitoring.
CO3: Know the remote sensing technology for identification of fishing grounds in

marine environment.
CO4: Define about the law ofthe sea and national and international organizations

in ocean management.
CO5: Understand the prevalent national and global management practices in

disaster management.

\

Outcome Mapping:

Low: l, Medium:2, High:3
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22RMAB403A: Research Methodology, Bioinformatics and
Biostatistics

Course
Code &
Title

lvSemesterMarine Biologl'Programme

60Number of HoursOJItlumber of
C redits

To know meaning and objectives of research, research

significance.
To understand and analysis ofbiological databases2

J

design and their

To understand the lication of statistics in biosciences.

Course
Objectives

Number of
Hours

Content

t4

Research Methodologr:
Research Methodotogy - Meaning, aim and objective of
research, Significance of research, Types of research,

Research Problem, selecting the problem. Thrust areas in

research in Marine Sciences and Technology. Research

Design. Sampling- Types ol sarnpling design. Data

Collection - Collection of primary data through different
methods

l6

II Bioinformatics:
Introduction - Origin of bioinformatics biological data

(genome projects), computer and information technology

contributions. Disciplines of bioinformatics - Genomics,

transcriptomics, proteomics. functional genomics,

structural genomics. metabolomics. pharmacogenomics,

structure prediction and drug design. Biological database -
Introduction of database (DB), need. organization. search

of DB. An over view of biological databases - NCBI,
EMBL, DDBJ, SWISS-PROT, PDB. and KEGG.;
Sequence analysis - concepts of sequence analysis and

their importance. BLAST - blastn. blastp, blastx, tblastx,
sis matrix BLOSSUM. PAM, e-value.ou ut anal

t5

Data Analysis
Collection and Analysis of Biological data - Mean,

Median, Mode, Standard Deviation, Standard error, Co

effrcient of variation, Simple random sampling, Use of
random number tables

ill

l5
Biostatistical methods
Student't'test. Skewness. Kurtosis. Chi-Square test. Z-
test, Correlation and Regression, ANOVA, Duncans

Multiple Range Test (DMRT).

]V

S.C. Gupta: Fundamentals of Statistics, Himalaya Publishing House Delhi

or: Fundamentals of Mathematical Statistics. S. Chand &Co., New
I

2 Gu &K

Reference
Books

!l(P'

slfl

UNIT

I



Delhi.
3- Yule & Kendall: EI Charless Griftin &Co. LondonStatisti

CO I : Understand the research problem selection, design ofthe research work and its

significance.
C62: Know the collection and analysis ofbiological data though statistical tools'

CO3: Understand about the different bioinformatic tools for analysis of data'

On the successful completion of course, students will be able to

CO3 : Understand the fundamental of biostatistics

Course
outcome

0utcome MaPPing:

Low:1, Medium:2' High:3

{\(o"

Ii*$*

CO/ PO POr PO2 PO3 PO4 PO5 PSO
I

PSO
2

PSO
)

PSO
4

PSO5 PSO 6 PSOT PSO8 PSO9

co1 J 3 3

c02 3

co3 3 J 3

c04 3 J 3

.-



Course Code
& Title

22RMAB.I03B: Tools and Techniques in Biology

Programme Marine Biologl' Semester IV

Number of
Credits

0{ Number of Hours 60

l. The units oflthis paper are crucial for implementation of research ideas at
molecular level.

2. Here students are taught to deal with different tools and techniques
applicable in biological research including various types of microscopes,

sterilization & ELtSA.
3. To provide adequate knowledge about PCR and Electrophoresis to the

course learners.
4. [t trains the students in adopting various techniques in biological research

LrtiIT Content Number of
Hours

Basic Instruments and Tools:
Microscopy: Working principles. types and applications of
Light and Electron Microscopes: Bright Fields,
Fluorescence Phase. Contrast, TEM, SEM & Confocal
microscopy. Principle of asepsis and sterilization
technique: Autoclave, Hot Air Ovens. laminar air flow
Orbital Shakers. Ultramicrotomes, Blotting Techniques-
Western. southern & Northern Blotting Techniques.
lmmunological techniques: ELISA,RIA.

l6

II Electrophoretic and PCR techniques:
Working principles, basic operation and application of
Agarose Gel, polyacrylamide gel electrophoresis, SDS-
polyacrylamide gel electrophoresis. 2-D electrophoresis.
PCR: Principles, operational procedure lypes and

application. Cel Documentation slstem.

l4

II] Chromatography & Centrifugation techniq ues:

Working principles, basic operation and application of
Paper, Thin Layer Chromatography. Principles and

Application of Column Chromatography- ion exchange,
affinity, Gas-Liquid and High Performance Liquid
chromatography (HPLC).Working principles, types and

Application of preparative and Analytical Centrifuges,
U ltracentrifugation.

l6

IV Spectroscopic and Radio isotopic Techniques:
Principles of Spectroscopy: Beer-Lamberts Law.
Operation Procedures, Working Principles and

Applications of UV-Visible Spectrophotometer, Atomic
Absorption (AAS). NMR. FTIR and X-Ray
Crystallography. Principles and Application-Radio Active
Decay- Working Principles and applications of GM
Counter. Scintillators. App lications of Radio Isotopes in

I4

U^ \A^4
Chairman1

vTKRAM.BAo;'#Hiliiifi"'"

Course
Objectives

I

IQAC
Highlight
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Biologl .

Reference
Books

l. Freifelder D., Physical Biochemistry. Application to Biochemistry and
Molecular Biology.W.H. Freeman and Company. San Fransisco.

2. Wilson, K. and Walker, J. Principles and Techniques ol Practical
Biochemistry Cambridge, University Press.

3. Holmeand, D. and Peck, H. Analy,tical Biochemistry. Longman
4. Scopes, R. Protein Purification - Principles and Practices. Springer Verlag.
5. Pattabhi V and Gautham N. Biophysics, Kluwer Academic Publishers.
6. Narayanan P. Essentials ofBiophysics. New Age lntemational Pvt Ltd.
7. Volkenshtein, M.V. Ceneral Biophysics Academic Press, Inc.
8.Daniel, M. Basic Biophysics fbr biologists Agrobios.
9.Van, Holde, Johnson, K. E., Cutis, W. and Shing Ho, P. Principles of

physical biochemistry, Pearson education Pr.t. Ltd

Course
outcome

COI:

co2:
CO3:
L(J4:

Leamers will obtain the sterilization techniques and handling of
microscope.
Leamers rvill knon the PCR nd E lectrophoresis.
'fhey gain about different t1-pes of Chromatography Techniques.
This significantly enhances the employability ofthe candidates in
Pharmaceutical lndustries and Analytical Laboratories and research

institutes

Outcome Mapping:

Lo* :1, Medium:2, High:3
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MAB 404 P: LAB l: Core & Generic Elective

MARINI I]IOTECHNOLOCY

I . Preparation of crude extract by methanol: hexane solvent from molluscs, sponges and

mangrove plants.
2. Separation ofcrude extract fractions by column chromatography.
3. Separation of fractions/compounds by TLC
4. lsolation ofprotoplasts from seaweeds
5. Production of amylase
6. Estimation of amylase
7. Estimation of Lipase
8. Estimation ofprotease
9. COz Fixation by Micro algae.

10. Bioactive compounds.

OCEAN MANAGEMENT AND REMOTE SENSING

l.
2.

J.

4.

5.

6.

7.

8.

9.

10.

ll.
t2.

Identification of locally available Macro algae, Seaweeds, Seagrasses and Mangrove.

Sediment Analysis estimation ofsand, silt and clay percentage in the sediments.

ldentifi cation of dilferent geomorphic structures

Beach Profiling
Sediment Analysis: estimation ofsand, silt and clay percentage in the sediments

Identifi cation of Underwater Geomorphic Structure

Study of elements ofaerial photographs

Hazard identification using digital images.

Mapping of Living resources

GIS applications in flood hazard.

Observation of remote sensing pattern sand flow charts

Field Visit: Observation ofBeach structure and pollution status/ flora and fauna.

R.ESEARCH METHODOLOGY, BIOSTATISTICS AND BIOINFORMATICS

l. Methods ofsampling and collection ofbiological data

2. Calculation ofmean, median, mode, standard deviation, standard error and co-efiicient of
variation.

3. Calculation of conelation coefficient values and finding probability values.

4. Calculation ofFvalue and finding out the probability ofF value, Regression analysis.

5. Familiarization with windows, UNIX, Intemet
6. Use of tools at NCBI, EMBL and SWISSPORT
7. BLAST analysis and FAST Aanalysis
8. Pair wise and Multiple sequence alignment
9. Finding composition ofsequence, open reading fiames

I 0. Phylogenetic tree construction
I l. PCR Primer designing
12. Preparation of Research proposal

,--^rffi.ffil*

IQAC
Highlight



TOOLS AND TECHNIQUES IN BIOLOGY

l. Demonstration-Operating Principle of Light. Compound phase contrast microscopy.
2. Blotting techniques-Western
3. Agarose gel electrophoresis.
4. SDS
5. Separation of amino acids by paper chromatography.
6. To identi$ in given sample by thin layered chromatography.
7. HPLC (Demonstration Only )
8. Separation ofcrude extract fractions by column chromatography.
9. Verification of Beer-Lambert's law and determination of absorption coefficients.
IO. ELISA.
I l. Identification of different Tools used in Molecular Biology.

22RMAB 405: Project/ Internship (6 n eeks)
(Submission of Dissertation/ Report)

Itr
ot a?



Course
Code &
Title

22RMAB406A: Marine Resources & Conservation

Programme Marine Biology Se me stcr IV

Number of
Credits

0-l Number of Hours 60

Course
Objectives

l. Understand about the different bio-resources in marine environment

2. Learn about the marine resource management

3. Know about different non-living resources ofoceans and seas.

4. Understand about the importance of bioactive compounds from marine
environment.

TINIT Content Number of
Hours

I Ocean Bio-resources:
Renewable resources o1' the
Mangroves; Coral reefs: F intlsh
occurrence, distribution
exploitation;lndian marine fi shes

oceans -Seaweeds;
and shell fish- their
and importance,

l5

II Marine Resource Management:
Conservation of renewable marine resources; Marine
conservation Management laws and regulations; Fishery
management concepts; non-conventional energy sources:
Sea as non-conventional energy source- wave energy, tidal
energy. OTEC

l5

III Non-Living Resources:
Non-renewable resources of the oceans: salt, magnesium,
glauconite, phosphorite. manganese nodules etc., and their
exploitation

14

IV Bioactive substances:
Bioactive marine natural products: Anti-tumour, tumour
promoting. anti-inflammatory, cytotoxic. anti-neoplastic
and analgesic compounds from the marine organisms

l6

Reference
Book

l. Naskar, K. 2004. Manual of Indian Mangroves. Daya Publishers, New
Delhi. 220 p. Peter, S. (Ed.) 2006. Coral reeffishes: Dynamics and

diversity in a complex ecosystem, Academic Press, London.
2. Singh. V.P. and Odaki. K.2004. Mangrove ecosystem: structure and

function. Scientific Publishers, New Delhi:297 p.

3. Bakus, G.J., 1994. Coral reef ecosystems. Oxford and IBH publishing
Company, New Delhi: 232 p.

4. Boyle, G.2004. Renewable Energy. Oxford University Press, Oxford.464
p.

5. Norse, E.A. and Crowder, L.B. (Eds.) 2005. Marine Conservation
Biology: The Science of Maintaining the Sea's Biodiversity,l st edn.,
Marine Conservation Biology Institute. lsland Press,496 pp.

6. Day, F. The fishes of lndia. S.S. Khanna. An introduction to fishes.
7. Michael, R.R. 1997. Fisheries Conservation and Manageme nt. Prentice
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Course
Code &
Title

22RMAB406B: Disease & Health Management in Aquaculture

Programme Marine BiologJ Semester IV

0{ \ umber of Hours 60

I . Learn about the different bacterial diseases of fin fishes and shellfishes

2. Know about the viral diseases and diagnosis procedures in aquaculture
practices.

3. Understand the different disease problems related to extemal parasitic

diseases in aquacu lture.

4. To study about the nutritional and environmental disorders in fish and

shrimp and other aquatic organisms

Course
Objectives

I.INIT Content Number of
Hours

I Bacterial Diseases of finfish & Shellfishes:
Causes, symptoms, diagnosis. prophylactic and therapeutic

measures of diflerent bacterial diseases of fish. prawn and

shrimp.

t5

II Viral Diseases of finfish & Shellfishes:
Causes, symptoms, diagnosis. prophylactic measures of
different viral diseases of fish. prawn and shrimp

I5

Fungal, Protozoan and other parasitic diseases:
Causes, symptoms, diagnosis, prophylactic and therapeutic
measures of fungal and protozoan diseases; Diseases

caused by isopods and leamea; diseases caused by
dactylogyrus and monocoelium; trematode larvae.
nematodes and fish leeches - clinical methods, symptoms

III

t6

lV Nutritional & Environmental Stress diseases:

Nutritional deficiency diseases of fish and shrimp:
Metabolic disturbances; vitamin deficiency;aflatoxins in
feed; Environmental diseases: DO, pH, acidosis and

alkalosis problems; gas bubble disease; temperature
disturbances

t4

Reference
Ilook L Roberts R J. 1989. Fish Pathology 2"d edition. Bailliere Tindall London.

467 p
2. Noga E J.1996. Fish disease, Diagnosis and treatment. Mosby-Year book

Inc., St. Louis, Missouri. 367 P.

3. Shaperclaus W. I 991 Fish Diseases- Vol.l& II. Oxonian PressPvt.Ltd

4. Shankar KM & Mohan CV .2002. Fish and Shellfish Health Management

UNESCO Publications.
5. Johnson SK 1995. Handbook olshrimp diseases. Texas A & M

University, Texas
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6. Lightner D.V., and Redman, R.M. 1998. Shrimp diseases and current
diagnostic methods Aquacult., I 64 ( l -4); 201 -220.

7. Wedmeyer C, Meyer FP & Smith L. 1999. Environmental Stress and Fish

Diseases. Narendra Publ. House.

8. Sinderman, C.J. 1990. Principal Diseases of Marine Fish and Shellfish.
Vol. l. 2nd Ed. Academic Press. ISBN: 97801 264585 10.

Course
outcome

COI: Acquired the knowledge related to different bacterial diseases and their
diagnosis procedures in aquaculture.

CO2: Understand the diagnosis techniques and identification ofdifferent viral
infections in aquaculture practices.

CO3: Lean about the disease problems related to external parasites.

CO4: Identify about the different nutritional and environmental stress

disorders in uacu lture les.

Outcome Mapping:

Low:1, Medium:2, High:3
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Course
Code &
Title

22RMAB406C : Aquaculture Extension, Economics &Fish
Marketing

IVProgramme Marine Biology Semester

60Number of Hours\umber of
Credits

0.1

I

2

J

4

Understand the concepts ofaquaculture Extension and Economics

Describe the role and responsibilities of marketing of fishery products

Leam about the knowledge related to Financing ofAquaculture

.. .lcd e on farm man ement tn uaculture sector

Course
Objectives

Number of
Hours

T'\IT Content

l4

Aquaculture Extension:
Extension education-objectives and principles; extension

strategies and methodotogies; Role of extension in

communitl development; Rural development strategtes -
p.ogru.*.. for weaker sections of the community;

fish"erier as a tool in rural development; employment

eration

16

ics&
iab

fi
rfb

ratiIr

reutucuafo AnclnlnaF qon tnEco
rnt retuC SoESbtadansetsASomn c tycE o

c So tSxedandb eanatsOSConucta S San prod
eCanfmarmfaIo po t1u i]aevecomnfae nop eLIenSS eroS ZCtarm grI1lulTrnmS Sanal1Ssen t v dansktSSanalm C .YonO -ecosocoostcL_ tben erhotandoNSzalanroaltrcenbf anks,oleRoeancnSur oi1neoeEVd pman dethlll growthc CSlinfund sen

uaculture

l5
Farm Management: 

ioles of farm managemenr:
Concepts of economic Prtnc

)#ii.li." "r 
r.rm manasementdp'l:1ffi' ;:,XH[i'[:

Economics of carP' Prawn

uction farms

tIt

asement;

h tbIOJh h

fi

ketinr rce)la uhts res()F andnmarketarketsmshfifoCSomn shEco ftncmreth portanandSeerattco-op Secman ()h pedtl'1e gfo()ortxen pketmardan don t-lLIctud at onLItStpro nrcest-ioreshSandtSec rSCS hemenh o
SCS 11cal')l1 gdan1t1l1Ia g

CSu pSSIennma agem 5ueSStaenonmre11danegaCS11heS

I

2
s)

ncIHalcetent'Pte11me erManan sevEket p.AI tureM TI88 acLI91D for Scthao omK nohcoB849dEaeten

Reference
Books

il

l[t\ ^4'--JJ

, .*"f#:'ffii',1r60'*

I

IQAC
Highlight



5' Hepher, B. and Prusinin. y..l9gl. Commercial Fish Farming. 
fX1?i. 

* V., I ee6.lconomi., 
"r 

F;;;;;;;. ;y" p,lffi"e H"use, New
7' Girirappa, s., I995. The Rore of Fisheries in Rurar Deveropment. DayaPublishing HousE, Neu Delhi.
8. Ray CL. 2006. Extension. Communication and Managemenr. 6th Ed.Kalyani Publ. Delhi.
9. Pillay TVR. 1990. Aquaculture principles and practices. Fishing News

Books Ltd. London
10. Shang YC. 1990. Aquaculture Economic Analysis _ An Introduction.

World Aquaculture Society. USA
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1

22R MAB-SEAI: Educational Tour/ Field Visit and Submission of Report

(Visit to Industries/ Research Institutes/ Aquaculture farms/ Hatcheries/ Processing
Plant/ Feed Mill)

Study tour to various marine ecosystems to stud,v- marine biodiversity and to collect

specimens. Visits to Oceanography and Fisheries lnstitutes like NlO, CMFRI, CIBA, RGCA,

NBFGR, CIFT

Visit to Fish/Shrimp/Crab culture farms and hatcheries; Sea food processing plants; Feed

manufacture plants;

Submission of tour/field visit report.

22R MAB-SEA2: Seminar / Poster Presentation

/

o\



Model euestion paper
M.SC DEGREE EXAMINATIONS, _,20-IIII/ilI& IV SEMESTER

Branchy'Subject: MARINE BIOLOGY
Paper Title:

'l ime: J hrs

9. (a)

10. (a)

Mar Marks: 70

1.

2.

3.

4.

5.

6.

7.

8.

PART. A
Answer any SIX of the following

Each question carries 5 marks
(Marks:6x5=30marks)

PART-B
Answer any ONE question from each unit

Each question carries l0 marks
(Marks:4 x l0 = 40 marks)

or (b)
Unit-l

Unit-ll

or (b)



11. (a)

72. (a)

or (b)

or

Unit-lll

U n it-lV

l^yrJ
(b)
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