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Following is the syllabus finalized by the Under Graduate Board of Studies in Zoology, Fishery and Industrial fisheries, Sericulture of the W.B.S.U. for the 3-year B. Sc. Honours Course in Zoology. The Part I syllabus has been given in details here which is to be followed from the academic session of 2010-2011. A detailed curriculum on the Part I syllabus is also available now. The details of the Part II and Part III syllabus will follow.
Zoology Hons. 




                   Full marks-800

PART-I (200 Marks)

Paper-01: Diversity of Animals and Animal behaviours       Theory (Full Marks 100) 

Module ZH101 (10) : Living kingdoms and protozoans  

1. Introduction to the modern classification of living organisms into Kingdoms, magnitude of diversity of living organisms: estimated species richness    

2. Introduction to the Kingdom Protozoa: Classifications (up to Phylum only) and examples; Special topics (brief outlines only): contractile vacuoles, structures of cilia, reproduction in Paramoecium.

Module ZH102: Non-Chordates (35) 

1. Species diversity and classifications of non-chordate phyla (upto the levels as mentioned below) with salient features and prominent examples of the animal groups:

Poriferans, Cnidarians, Ctenophorans, Platyhelminths, Aschelminthes, Annelids, Molluscs, Echinoderms, Arthropods (upto subclass), 

Rotifera, Bryozoa, Hemichordata (only salient features of the Phyla)

2. Special topics to understand the diversity of non-chordate structures and functions:

2.1 Body planes and symmetries, coelom, deuterostome vs protostome (only preliminary conceptual outlines)

2.2 Polymorphisms in Cnidaria 

2.3 Coral reef: types, formation, distribution, conservation significance 

2.4 Torsions in Gastropods  

2.5 Cyclomorphosis in Rotifers

2.6 Excretion in invertebrates with special reference to flame cells, nephridia, coelomoducts and malpighian tubules

2.7 Gas exchange by gills and trachea in Arthropods

2.8 Water vascular system and haemal system in Echinoderms

2.9 Brief overview of invertebrate larval forms
Module ZH103: Chordates (35)

1. Chordate Classifications : (up to orders with salient features and examples, except for birds and mammals only names and examples of the orders )

2. Chordates: special topics reflecting diversity of adaptations
2.1 Feeding in Cephalochordates and Urochordates

2.2 Larval form and metamorphosis in Ascidians  

2.3 Experimental analysis of function of a vertebrate structure: study of feeding strike of a venomous snake 

2.4 Biting, venom delivery and feeding in snakes

2.5 General features of vertebrate integument and its specialization with reference to exoskeletons

2.6 Evolution of aortic arches in vertebrates 

2.7 Evolutionary trend in vertebrate brains 

2.8 Tripartite concept of kidney organization 

2.9 Ruminant stomachs- Digestive tract specializations as fermentation chambers in herbivore mammals

2.10 Dentitions in vertebrates 

2.11 Vertebrae: different types

Module ZH104: Animal Behaviour (20)

1. Tinbergen’s four questions on studying animal behaviour; 

2. Definitions and examples of– habituation, instinctive behaviour, FAP, imprinting and other programmed learning, cultural transmission

3. Social animals- advantages and disadvantages of living in a group, examples of social animals and outline of their social structures 

4. Definition and examples of altruism, eusociality, units of selection (just preliminary ideas)

Paper 02: Evolution and Preliminary Knowledge for Quantification in biology    

Theory (Full Marks 50)  
Module ZH201: Evolution (35)

1. Rise of evolutionary theories: the historical outline- conflict between creationists’ idea and evolutionary theories, Lamark’s theory, Theories proposed by Darwin and Wallace, modern form of Darwinian theory including modern synthehesis  

2. H-W theorem and its significance in evolutionary theory, calculating gene frequencies for H-W and non-H-W populations (very simple problems only), Variations in natural populations. 

3. Nature and actions of natural selection – evolution of industrial melanism in Biston betularia as example, 
4. Genetic Drift, Gene Flow and Mutation Rate (only definitions and outlines of these processes, details of nature of actions by each, mathematical models not necessary) 

5. Critical concepts (only preliminary and brief discussions)- 

5.1 Application of the concept of adaptation- precise definition of adaptation in evolutionary sense, critique of `adaptationist program’ 
5.2 Trends in the evolution of modern horses- outlines only 
5.3 Measurement of rates of evolution – with the example of equine teeth including allometry
5.4 Punctuationist vs. gradualist mode of evolutionary changes 
5.5 Heterochrony – as a process of macroevolution, just definitions of the heterochronic processes and examples, including Neoteny and Progenesis

5.6 Process of speciation: concept of reproductively isolated species and models of speciation- Allopatric, Sympatric and Parapatric models 

5.7 Recent knowledge about hominid evolution: a brief outline 

Module ZH202: Preliminary knowledge for quantification in biology (15) 

1. Logarithm, Matrices, Permutation and Combination, Probabilities (just preliminary concepts and very simple problems to be worked out)

2. Graphical representation of data- bar chart, histograms, scatter plots, pie charts; Discrete and Continuous variables-examples, Normal distribution (only primary characteristics and examples, detailed mathematical characterizations not required); Mean, Mode and Median, Standard deviation, Variance and Standard error; Simple Correlations; concept of Hypothesis Testing, Tests for goodness of fit- Chi-square, Student t-test for comparing means of two small samples from normal populations.
Paper-03: Practicals                                                                                       (Full Marks 50)
Module ZH301: Morpho-anatomical studies (23)

Study of distinctive characters in the external morphologies of (5) -  

Crab, Prawn, Achatina , Pila, Lamellidens, Honeybee, Spider, Leech, Sea Star, Dogfish, Flatfish, Rohu, Mystus, Toad, Frog, House lizard, Garden lizard, Checkered keelback snake, Russel’s viper, Pigeon, Bat
Study of exoskeletons (3): fish scales (ctenoid, placoid and cycloid), feathers (different types found in a pigeon

Study of skeleton and identification of skulls (5): 
Skeleton of a guinea-pig, 

Skulls of- toad, garden lizard, venomous and non-venomous snakes, bird, dog.

Dissecting the body to reveal anatomical peculiarities (10): in cockroach: digestive system, nervous system, male and female reproductive systems; in Tilapia/Oreochromis (urino-genital system, brain and vagus distribution, pituitary gland)
Module ZH302: Identifying important and common animals (12)

Mention the systematic position, specimen name and specimen characters only for the following animals:

Paramoecium, Sponge (Scypha and common freshwater sponge), Jelly fish,  Obelia colony, Taenia solium, Liver fluke, Ascaris, Nereis,  Limnea, Bellamya, Octopus, Cuttle fish, Daphnia, Scylla, Ocypode, Penaeus, Scorpion, Cerambycid beetle,  Water scorpion, Preying mantis, Aphid, Earwig, Bumble bee, Potter wasp, Polystes wasp (common yellow wasp), Sea-star, Sea cucumber, Sea-urchin, Sea-lily, Balanoglossus, Ascidia, Amphioxus, Petromyzon, Myxine, Sting Ray, Flying fish, Monopterus cuchia, Caecilian, Tree frog, Salamander, Axolotl larva, Skink, Varanus, Ptyas, Naja, Russel’s viper, Bandicoot, Mus musculus, Flying fox, Pippistrel bat 

Module 303: Outdoor animal watching (5): 

Field trips to any locations suitable for watching animals in their natural habitats and natural mood as much intensively as possible (for example, watching  surface swimming insects in a stream or pond, the inter-tidal fauna in estuary or coast, bird watching, butterfly watching, etc.) and noting down own observations in a field diary. 

Lab note book: 5 (should include actual lab sketches)

Viva voce: 5

	Readings Suggested :

	Text Books

Pechenik, J.A., Biology of Invertebrates, TMH, 2002

Kardong, K. V., Vertebrates, 3rd ed., TMH ed.2002    

Taylor, Green and Stout, Biological Sciences Cambridge LPE

Manning, A. and M. S. Dawkins, M.S., An Introduction to Animal Behaviour, Cambridge Univ. Press, Indian Ed. 
Ridley, Mark, Evolution, Blackwell, 2nd Ed., 1999
Reference books :

Rupert, E.E., R.S. Fox and R.D. Barnes, Invertebrate Zoology: A functional Evolutioanry Approach, Thomson, 7th Ed, 2004

Pough et al., Vertebrate Life,  Pearson LPE, 6th ed., 2003

M., Analyses of Vertebrate Structure, John Wiley & sons, 1995
Meglitsch, Paul A.  & Frederick R. Schram, Invertebrate Zoology, OUP, 3rd edition,1991.  
Gadagkar, R. Survival Strategies, Universities Press

Chapman, J.L. and M.J. Reiss, Ecology: principles and applications, Cambridge LPE
Futuyma, D., Evolutionary Biology, Sinauer Associates

And relevant web materials 




=================================================================
PART-II-200 Marks

Paper-04: Genetics, Cell and Molecular Biology, Biochemistry and Biophysics (100)

Module 401: Genetics (20)

Module 402: Cell and Molecular Biology (40) 
Module 403: Biochemistry and biophysics (40)
Paper 05: Theory (50)

Module 501: Taxonomy and Systematics (10)

Module 502: Ecology, Biodiversity and Conservation (40)

Paper 06: Practicals (50)
=================================================================
PART-III-400 Marks

Paper-VII: Theory (100)

Module 701: Animal Physiology (40)

Module 702: Endocrinology and Reproductive biology (30) 
Module 703: Immunology (20) 

Module 704: Parasitology (10)
Paper VIII: Theory (100)

Module 801: Developmental Biology (25) 
Module 802: Histology (15) 

Module 803: Environmental Pollutions and Toxicology (15)
Module 804: Microbiology (15) 

Module 805: Medical Zoology (10)

Module 806: Economic Zoology (20)
Paper 09: Practicals (100)

Paper 10: Practicals (100)
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