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For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

  Paper-5
Biochemistry, Genetics, Molecular biology and Biotechnology.
Biochemistry

Unit 1 :
Structure, classification and function of proteins, carbohydrates, fats and vitamins. Metabolism: Energy yielding processes. Photosynthesis, respiration and mineral metabolism.

Genetics, Molecular biology and Biotechnology.

Unit 2:
Mendelian inheritance, modification of Mendelian inheritance (neo-mendelism), gene concept and interaction of genes (complementary), epitasis, inhibitory etc.
Linkage, sex-linked genes and lethal genes.

Extra-chromosomal inheritance: plasmids and transposones
Unit 3 :
DNA and RNA as genetic material, structure and replication of DNA. Central Dogma of Molecular biology. RNA synthesis, transcription (reverse transcription).  
Unit 4 :
DNA damage and repair, Mutations (at DNA level), Genetic Code. Gene expression and regulation. Protein biosynthesis. RNA processing. Ribosome, DNA Sequencing. Definition and scope of biotechnology. Recombinant DNA technology : restriction enzymes, ligases. Steps in Genetic Engineering obtaining the gene, from m-RNA and DNA synthesis. Methods of introducing gene into host-cell-vectors, direct methods, electrical methods, Recording gene expression. 

Unit –5 
Application of Biotechnology for removal of marine pollution
Books recommended for paper 

1. Conn, FE, & Stump, PK, Outlines of Biochemistry, Wiley Eastern, LTD, (1989).

2. Lehninger, Nelson, & Cox, Principles of Biochemistry (2nd ed.) CBS Publ. (1993).

3. Trehan, K, Biochemistry, Wiley Eastern LTD. (1990).

4. De Robertis, Cell and Molecular Biology, Lea & Febiger USA, (1988).

5. King, B, Cell Biology, Allen & Unwin, (1986).

6. Stent, GS, & Calender, R, Molecular Generics, WH Freeman & Co USA, (1978).

7. Gupta, PK, Genetics, Rastogi Publ. Meerut, (1997).

8. Ignacimutthu, Basic Biotechnology, Tata Mc Grew Hill, (1995).
9. Kumar, HD, A Text Book of Biotechnology, East West, New Delhi (1994).

10. Gupta, PK, Elements of Biotechnology, Rastogi & Co,. Meerut, (1994).

11. Mitra, S, Genetic Engineering, Mac millan (1990).


Paper – 6          Tools, Techniques and Computer application. And Biostatistics

For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Unit 1:
Analytical methods and techniques used in chemical oceanography  conductivity, colorimetric, chromatography, Nelson water sampler and use of Grab (Sediments collection), Sacchi discs. flame photometry, spectrophotometers, spectroscopy (NMR and Mass atomic absorption). Principle and operation of HPLC and Electron microscope.

Unit 2:
Computer Applications: History of development of computers. Mainframe, minis, micros and super computer systems. Basic knowledge of computer systems, software. Computer hardware i.e. CPU and other peripheral devices (input, output and other auxiliary devices) 

Unit 3: 
Population and samples, methods of collection of biological data, random sampling, use of random numbers, classification and tabulation of data. Diagrammatic representation, frequency distribution, preliminary concepts of probability theory.

Unit 4:
Measures of central tendency-mean, median, mode their computations, Measures of dispersion range, mean deviation, coefficient of variation, and their computations diversity indices.

Unit 5:
Simple linear correlation and linear regression rank correlations, ANOVA. Non parametric test, advantages of NPT. Wilcoxon’s signed rank sum test, Mann - Whitney U test.

Books recommended for Paper 
1. Christian, GD, & O'Reilly, Instrumental Analysis, (2nd ed.) Alhyn & Bacon, (1986).

2. Skoog, DA, & Leary, JJ, Principles of Instrumental Analyses Saunders, (1992).
3. Rajaram, V, Computer programming in fortran, Prentice Hall, (1983).

4. Zar, J, Biostatistics, Prentice Hall, (1984).
5. Arora, PN, Biostatistics, Prabhat Book Centre, Gwaliar, (1989).

6. Bailey, NTJ, Statistics methods in Biology, Cambridge Univ., Press (Low price edition), (1994).

7. Gupta, GB, Introduction to Statistical Methods, (7th ed.) oliver & Boyd. (1975).

8. Ghan, IA & Khanum, A. Fundamentals of Biostatistics, Vkaaz. Publ. Hyderabad,  (1995).

Paper – 7 
Marine Biodiversity, Conservation and Tourism.

For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Unit 1:
Marine Birds: Distribution and types, Economic Importance.                  Marine Reptiles: Distribution, types and status, Marine turtle conservation status. Economic Importance.       Marine Mammals:  Mammals adaptation for marine life, distribution and Economic Importance.          

Unit 2:
Fauna and Flora of the islands of the worlds. Their Classification, distribution and their Conservation. Economic and ecological Importance of these species.

Unit 3:
marine Tourism of India and Abroad, Famous Beaches of India, Eco-tourism and recreational tourism, marine Amusement parks and their impact on Tourism., various causes affected to Eco-tourism.
Unit 4:
Definition and Classification of Plankton, Characteristic features and adaptation of plankton, abundances and distribution of plankton, Phyto and Zoo plankton, Importance of Plankton, Ecology of plankton. primary production in estuary and Sea. Method of collection, preservation and analysis of plankton.

Unit 5:
Plankton and fisheries, indicator species, planktonic larvae, marine bacteria. Biology and economic importance. Red water and related phenomenon of discolored waters, biolumine scene. Vertical migration of plankton and associated phenomena, biological indicators, plankton as fish food. primary production and standing crop, methods of assessment, factors controlling productions, plankton hydrograph, plankton production and upwelling. 

Books recommended for Paper 
1.  John E. Reynolds, Biology of Marine Mammals (2001)

2. R.Santhanam, N.RAmanathan, K.Venkataramanujum Phytoplankton of the Indian seas (2005)

3. Mitra,A. Introduction to Marine Phytoplankton Narendra Publishing House,Delhi (1999)
4. Mitra , A. ed Introduction to Marine Plankton Daya Publication, New Delhi (2001)
5. Gunther, A. A Guide to Reptiles & Fishes Daya Publication, New Delhi (2001)
6. Kumar Arvind ed Ecology of Plankton Daya Publication, New Delhi (2002)
7. Nicol, JAC The Biology of Marine Animals Pitman(2002)
8. James L. Sumich, John F. Marrisey Introduction to the Biology of Marine life
9. Kartik Shanker, B C Choudhury Marine Turtles of the Indian Subcontinent University Press.

                          Paper – 8 Practical

	Sr. No
	Practical
	No. of Practical
	Hrs.

required

	01
	Biochemistry: Analysis of fat, photosynthesis of marine algae.


	04
	12

	02
	Estimation of DNA, RNA

	02
	06

	03
	Estimation of Protein, reducing sugar, Amino acid, carbohydrates etc.,  


	06
	18

	04
	Preparation various modals of amino acids by Ball & Stick models.

	01
	03

	05
	Study of various exercise  of genetics from text books 

	02
	06

	06
	Various methods of statistical analysis, e.g. Standard deviation, correlation,  co-efficient, 

	03
	09

	07
	Determination of linear regression, Chi square test, random sampling, quadrate sampling, analysis of histogram test,


	05
	15

	08
	Study of frequency, distribution, probability theory, transect analysis etc.,


	03
	09

	09
	Study of various instruments used in laboratory eg. Laminar flow, conductivity meter, colorimeter, Nephalon Turbidometry (NTU),

	06
	18

	10
	Principle and methodology of flame photometer, chromatography, spectrophotometer, Spectroscopy (NMR and mass atomic absorption.)
	04
	12

	11
	Practical of computer software based on theory paper-6
	02
	06

	12
	Paper Chromatography
	01
	03

	13
	Use of Nelson Water Sampler and Grab.
	02
	06

	14
	Use of GPS
	01
	03
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Paper- 13 
Marine pollution, ocean management, sustainable exploitation of ocean wealth.
For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Marine Pollution

Unit 1 :
Major marine pollutants: sewage, industry effluents agricultural discharges, shrimp farm discharges.
Unit 2 :
Oil pollution, thermal and radioactive pollution. Solid dumping, effects of mining and dredging operation.

Unit 3 :
Lethal and sub lethal effects of pollutions of  marine organisms, evaluation of toxicity, tolerance of heavy metals and pesticides. Bioassay of various toxic factors. Indian standard of different pollutants ISO 2490 GPSC, CPSC standard.
Ocean management and sustainable exploitation of oceanic wealth

Unit 4 :
Ocean management : History of important expeditions in past for assessing wealth of the seas. The relative importance of three oceans of Indian coast.

Unit 5 :
The ocean wealth : Sustainable exploitation of the mineral resources (for petroleum, natural gas, manganese nodules, Sulfur, fresh water, construction materials, magnesium, etc.) living resources for food,  Botanical resources and non-extractive uses – energy, recreation, transportation, communication etc. 
Books recommended for Paper

1. Banerji, SK, Environmental Chemistry, Prentice Hall, (1993).

2. Geyer, RA, Marine Environmental Pollution Vol. I & II, Elsevier, (1981).

3. Johnson, R, Marine Pollution, Academic Press, (1976).

4. Ram Prakash & Sood, PP, Toxicity and Monitoring of xenobiotics, Venus Publ. Co,. New Delhi, (1995).

5. Rhodes et al, The Use of Saline Waters for Crop Production FAO Published by Scientific Publishers, Jodhput, (1994).

6. Sethi et al, Environmental Pollution, Commonwealth Publ. New Delhi, (1991).

7. Sharma, SK & Gupta, IC, Saline Environmental and Plant Growth, Agro-Botanical Publishers, Bikaner, (1986).

Paper –14
Culture and Cultivation of Marine Biota. 

For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Unit 1:

Culture / Cultivation of commercially important marine algae
Unit 2:

Culture / Cultivation of commercially important animals;

Shrimp (P. monodon) culture, Macrobrachium rosenbergii culture, Hatchery, feeding and water quality management.

Unit 3:
Sewage fed Fisheries.


History, treatment of sewage for fish culture, sewage for fisheries in India.

Unit 4:
Brackish water fish culture and culture in salt pan.

Unit 5:

Maintenance of marine aquarium
Books recommended for Paper 

1. Bardch, JE, et al, Aqua Culture, John Wiley, Interscience,  (1972).
2. Fast, AW & Lester, GJ, Marine Shrimp Culture: Principles and Practices, (1992).
3. Srivastaval et al., ( eds.), Brackish Water Aqua Culture Development in India, Concept Publ. Co. New Delhi, (1987).
Paper –15
Conservation and Management of Marine Biota. 

For each unit 
  → 
12 hr teaching     Marks Total = 100
 Each Unit=20 Marks

Unit 1:

EIA referred to coastal area.

Unit 2:

Fish and Prawn Marketing 
Unit 3:

Fish diseases and prawn (P. monodon) diseases in aquaculture
Unit 4:
Status of endangered marine fauna and their conservation, General account of coastal wet lands and its conservation.
Unit 5:

Fishing community and their socio economic problems
Books recommended for Paper 

1. Das & Das, fish and Prawn Diseases in India, Fish Soc., of India, Barrack Port, West Bengal, (1997).
2. Amlacher, E. Text Book of Fish Diseases Narendra Publishing House, New Delhi.

3. Anderson, D.P., Text Book of Fish Immunology Narendra Publishing House, New Delhi.

4. Biswas K.P, Fish, Fisheries and Technology, Narendra Publishing House, New Delhi.

5. Ninawe / Diwan, Women Empowerment in Fisheries Narendra Publishing House, New Delhi.

6. Sinha V.R.P. Fisheries Research Planning and Management in Developing Countries, Narendra Publishing House, New Delhi.

7. Biswas K.P., Prevention and Control of Fish and Prawn Diseases 2nd edi. Narendra Publishing House, New Delhi.

8. Sundaraj , V. Cultivable Aquatic Organism, Narendra Publishing House, New Delhi.

                          Paper – 16 Practical (50 Marks) + Dissertation  (50 Marks ) = Total Marks 100
	Sr. No
	Practical
	No. of Practical
	Hrs.

required

	01
	To calculate gross and net primary production by oxygen method
	03
	09

	02
	To measure the common pollutants in water samples.
	02
	06

	03
	To perform toxicity test of chemicals and metals on fish.
	04
	12

	04
	To measure biodiversity at coastal zone by quadrate methods(Simpson formula)
	03
	09

	05
	Analysis of sediment samples.
	10
	30

	06
	Biochemical identification of unknown bacteria
	01
	03

	07
	Microbial population enumeration techniques.
	01
	03

	08
	Analysis and estimation of critical pollutants in seawater, sediment and marine organism.
	03
	09

	09
	Hydrobiology of Aquaculture ponds
	03
	09


