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1 

Animal Diversity-I Biology of Non- 

Chordates 
3 3 

Animal Diversity-I Biology of Non- 

Chordates Practical Course 
2 1 

 

 

 

 

 

II 

 

III 

 

2 

Animal Diversity-II Biology of Chordates 3 3 

Animal Diversity-II Biology of Chordates 

Practical Course 
2 1 

 

 

 

IV 

3 
Embryology 3 3 

Embryology Practical Course 2 1 

 

 

4 

Animal Physiology: Life Sustaining 

Systems 
3 3 

Animal Physiology: Life Sustaining 

Systems Practical Course 
2 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER-III 

COURSE 2: ANIMAL DIVERISTY-II BIOLOGY OF CHORDATES 

Theory Credits: 3 3 hrs/week 

 

 

LEARNING OBJECTIVES 

• To understand the animal kingdom. 

• To understand the taxonomic position of Protochordata to Mammalia. 

• To understand the general characteristics of animals belonging to Fishes to Reptilians. 

• To understand the body organization of Chordata. 

• To understand the taxonomic position of Protherian mammals. 

 

LEARNING OUTCOMES: By the completion of the course the graduate should able to – 

• Describe general taxonomic rules on animal classification of chordates 

• Classify Protochordata to Mammalia with taxonomic keys 

• Understand Mammals with specific structural adaptations 

• Understand the significance of dentition and evolutionary significance 

•  Understand the origin and evolutionary relationship of different phyla from Prochordata to 

Mammalia. 

 

SYLLABUS: 

 

UNIT - I 

1.1 General characters and classification of Chordata up to classes 

1.2 Salient features of Cephalochordata, Salient features of Urochordata 

1.3 Structure and life history of Herdmania, Retrogressive metamorphosis –Process and 

Significance 

1.4 Cyclostomata, General characters, Comparison of Petromyzon and Myxine 

 

Activity: Model preparation /Assignment /Students Seminar/Quiz/Project/Peer teaching/Report 

writing after watching any video on the above 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

UNIT - II 

2.1 General characters of Fishes, Salient features Dipnoi 

2.2 Scoliodon: External features, Digestive system, Respiratory system 

2.3 Scoliodon Structure and function of Heart, Structure and functions of the Brain. 

2.4 Migration in Fishes, Types of Scales 

 

Activity: Model preparation /Assignment /Students Seminar/Quiz/Project/Peer teaching/Report 

writing after watching any video on the above 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 



 

UNIT - III 

3.1 General characters of Amphibia, General characters of Reptilia 

3.2 Rana hexadactyla: External features, Respiratory system, Structure and function of Heart 

3.3 Rana hexadactyla structure and functions of the Brain 

3.4 Calotes: External features, Digestive system, structure and function of Brain 

3.5 Identification of Poisonous snakes 

 

Activity: Model preparation /Assignment /Students Seminar/Quiz/Project/Peer teaching/Report 

writing after watching any video on the above 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

UNIT - IV 

4.1 General characters of Aves 

4.2 Columba livia: External features, Digestive system, Respiratory system 

4.3 Columba livia: Structure and function of Heart, structure and function of Brain 

4.4 Migration in Birds, Flight adaptation in birds 

 

Activity: Model preparation/Assignment /Students Seminar/Quiz/Project/Peer teaching/Report 

writing after watching any video on the above 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

 

UNIT - V 

5.1 General characters of Mammalia 

5.2 Classification of Mammalia up to sub - classes with examples 

5.3 Comparison of Prototherians, Metatherians and Eutherians 

5.4 Dentition in mammals, Aquatic mammals Adaptations 

 

Activity: Model preparation/Assignment /Students Seminar/Quiz/Project/Peer teaching/Report 

writing after watching any video on the above 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

 

Co-curricular activities (suggested) 
• Preparation of charts on Chordate classification (with representative animal photos) and 

retrogressive metamorphosis 

• Clay models of Herdmania and Amphioxus 

• Visit to local fish market and identification of local cartilaginous and bony fishes 

• Maintaining of aquarium by students 

• Model of fish heart and brain 

• Preparation of slides of scales of fishes 

• Visit to local/nearby river to identify migratory fishes and prepare study notes 

• Preparation of Charts on above topics by students (Eg: comparative account of vertebrate 

heart/brain/lungs, identification of snakes etc.) 



• Collecting and preparation of Museum specimens with dead frogs/snakes/lizards etc., and/or their 
skeletons 

• Additional input on types of snake poisons and their antidotes (student activity). 

• Collection of bird feathers and submission of report on Plumology 

• Taxidermic preparation of dead birds for Zoology Museum 

• Map pointing of prototherian and metatherian mammals 

• Chart preparation for dentition in mammals 

 

REFERENCE BOOKS 

• J.Z. Young, 2006. The life of vertebrates. (The Oxford University Press, New Delhi). 646 pages. 

Reprinted 

• Arumugam, N. Chordate Zoology, Vol. 2. Saras Publication. 278 pages. 200 figs. 

• A.J. Marshall, 1995. Textbook of zoology, Vertebrates. (The McMillan Press Ltd., UK). 852 

pages. (Revised edition of Parker &Haswell, 1961). 

• M. Ekambaranatha Ayyar, 1973. A manual of zoology. Part II. (S. Viswanathan Pvt. Ltd., 

Madras). 

• P.S. Dhami & J.K. Dhami, 1981. Chordate zoology. (R. Chand & Co.). 550 pages. 

• Gurdarshan Singh & H. Bhaskar, 2002. Advanced Chordate Zoology. Campus Books, 6 Vols., 

1573 pp., tables, figs. 

• A.K. Sinha, S. Adhikari& B.B. Ganguly, 1978. Biology of animals. Vol. II. Chordates. (New 

Central Book Agency, Calcutta). 560 pages. 

• R.L. Kotpal, 2022. Modern textbook of zoology, Vertebrates. (Rastogi Publ., Meerut). 632 pages. 

• E.L. Jordan & P.S. Verma, 1998. Chordate zoology. (S. Chand & Co.). 1092 pages. 

• G.S. Sandhu, 2005. Objective Chordate Zoology. Campus Books, vii, 169 pp. 

• Sandhu, G.S. & H. Bhaskar, H. 2004. Textbook of Chordate Zoology. Campus Books, 2 vols., xx, 
964 p., figs. 

• Veena, 2008. Lower Chordata. (Sonali Publ.), 374 p., tables, 117 figs. 

****** 



 

SEMESTER-III 

COURSE 2: ANIMAL DIVERISTY-II BIOLOGY OF CHORDATES 

Practical Credits: 1 2 hrs/week 

 

 

LEARNING OBJECTIVES 

• To understand the importance of preservation of museum specimens 

• To identify animals based on special identifying characters 

• To understand different organ systems through demo or virtual dissections 

• To maintain a neat, labeled record of identified museum specimens 

 

SYLLABUS: 

1. Protochordata: Herdmania, Amphioxus, Amphioxus T.S through pharynx. 

2. Cyclostomes: Petromyzon and Myxine. 

3. Pisces: Pristis, Torpedo, Hippocampus, Exocoetus, Echeneis, Labeo, Catla,Clarius, Channa, 

Anguilla. 

4. Amphibia: Ichthyophis, Amblystoma, Axolotl larva, Hyla, 

5. Reptilia: Draco, Chamaeleon, Uromastix, Testudo, Trionyx, Russels viper, Naja, 

Krait, Hydrophis, Crocodile. 

6. Aves: Psittacula, Eudynamis, Bubo, Alcedo. 

7. Mammalia: Ornithorhynchus, Pteropus, Funambulus. 

8. Dissections-As per UGC guidelines 

Scoliodon IX and X, Cranial nerves 

Scoliodon Brain 

Mounting of fish scales 

 

Note:  1. Dissections are to be demonstrated only by the faculty or virtual. 

2.Laboratory Record work shall be submitted at the time of practical examination. 

 

 

RFERENCE WEB LINKS: 

• https://nt7-mhe-complex-assets.mheducation.com/nt7-mhe-complex-assets/Upload- 

20190715/InspireScience6-8CA/LS15/index.html 

• https://themammallab.com/ 

• http://abacus.bates.edu/acad/depts/biobook/LabConCh.htm 

• https://virtualzoology.wordpress.com/scoliodon/ 

• http://www.zoologyresources.com/uploadfiles/books/dc64b77d8769325515d17c945e461b45.pdf 

****** 

https://nt7-mhe-complex-assets.mheducation.com/nt7-mhe-complex-assets/Upload-20190715/InspireScience6-8CA/LS15/index.html
https://nt7-mhe-complex-assets.mheducation.com/nt7-mhe-complex-assets/Upload-20190715/InspireScience6-8CA/LS15/index.html
https://themammallab.com/
http://abacus.bates.edu/acad/depts/biobook/LabConCh.htm
https://virtualzoology.wordpress.com/scoliodon/
http://www.zoologyresources.com/uploadfiles/books/dc64b77d8769325515d17c945e461b45.pdf


 

SEMESTER-IV 

COURSE 3: EMBRYOLOGY 

Theory Credits: 3 3 hrs/week 

 

LEARNING OBJECTIVES 

• The objective of this course is to provide a comprehensive understanding of the concepts of early 

animal development. 

• Students taking this course must develop a critical appreciation of methodologies specifically used 

to study the process of embryonic development in animals. 

• In this course different concepts of animal development will be elaborated 

• Students will be made familiar with different approaches that have been used to study embryology. 

• Topics that will be discussed are organogenesis and regeneration. 

 

LEARNING OUTCOMES: 

The overall course outcome is that the student shall develop deeper understanding of concepts of 

embryology. This course will provide students with a deep knowledge in embryology by the 

completion of the course the graduate shall able to – 

• Understand the historical perspective and concepts of embryology 

• Acquire knowledge on gametogenesis, fertilization and cleavage patterns 

• Understand the fate of germinal layers and extraembryonic membranes 

• Explain the process of regeneration in certain animals 

• Examine the process of organogenesis 

 

SYLLABUS: 

UNIT-I: 

1.1 Historical perspective and basic concepts: Phases of development 

1.2 Cell-Cell interaction, Pattern formation, Differentiation and growth 

1.3 Differential gene expression, 

1.4 Cytoplasmic determinants and asymmetric cell division 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

UNIT-II: 

2.1 Gametogenesis, Spermatogenesis, Oogenesis; 

2.2 Types of eggs, Egg membranes; Fertilization (External and Internal) 

2.3 Planes and patterns of cleavage; Types of Blastulae; Fate maps 

2.4 Early development of frog and chick up to gastrulation 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above/Model preparation on cleavage planes 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 



UNIT-III: 

3.1 Fate of Germ Layers 

3.2 Extra-embryonic membranes 

3.3 Placenta (Structure, types and functions of placenta) 

3.4 Amniocentesis 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above/Chart preparation on the placenta 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

UNIT-IV: 

4.1 Metamorphosis: Changes, hormonal regulations in amphibians 

4.2 Regeneration: Modes of regeneration, epimorphosis, morphallaxis and compensatory 

regeneration (in Turbellarians) 

4.3 Ageing: Concepts and Theories 

4.4 Teratogenic agents and their effects on embryonic development 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above /Flow chart preparation on the process of metamorphosis highlighting the 

periodical changes vs hormone activity 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

UNIT-V: 

5.1 Organogenesis of Central Nervous system 

5.2 Organogenesis of Eye, Ear 

5.3 Organogenesis of Skin 

5.3 Organogenesis of Circulatory system 

(* Organogenesis in Human need to be explained) 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above /Flow chart preparation on the process of organogenesis highlighting the 

gradual developments of organ systems 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

Co-curricular activities (Suggested) 
• Preparation of models of different types of eggs in animals 

• Chart on frog embryonic development, fate map of frog blastula, cleavage etc. 

• Chart on the organogenesis 

• RBPT on the Placenta 

• Model of extra embryonic membrane 

• Laboratory observation of chick embryonic development 

 

REFERENCES BOOKS: 

• Developmental Biology by Balinksy 

• Developmental Biology by Gerard Karp 

• Chordate embryology by Varma and Agarwal 

• Embryology by V.B. Rastogi 



• Austen CR and Short RV. 1980. Reproduction in Mammals. Cambridge UniversityPress. 

• Gilbert SF. 2006. Developmental Biology, 8th Edition. Sinauer Associates Inc.,Publishers, 
Sunderland, USA. 

• Longo FJ. 1987. Fertilization. Chapman & Hall, London. 

• Rastogi VB and Jayaraj MS. 1989. Developmental Biology. KedaraNath Ram NathPublishers, 
Meerut, Uttar Pradesh. 

• Schatten H and Schatten G. 1989. Molecular Biology of Fertilization. AcademicPress, New York. 

****** 



SEMESTER-IV 

COURSE 3: EMBRYOLOGY 

Practical Credits: 1 2 hrs/week 

 

 

LEARNING OBJECTIVES 

• The objective of this course is to provide a comprehensive practical knowledge on the embryology 

• Must develop a critical understanding of the early embryological events 

• Acquire knowledge on the developmental stages of chick 

• Understand the histology of placenta 

 

SYLLABUS: 

1.  Study of whole mounts and sections of developmental stages of frog through permanent slides: 

Cleavage stages, blastula, gastrula, neurula, tail-bud stage, tadpole (external and internal gill stages) 

2.  Study of whole mounts of developmental stages of chick through permanent slides: Primitive streak 

(13 and 18 hours), 21, 24, 28, 33, 36, 48, 72, and 96 hours of incubation (Hamilton and Hamburger 

stages) 

3. Study of different sections of placenta (photomicrograph/ slides) 

4. Project report on chick embryo development 

 

RFERENCE WEB LINKS: 

• https://praxilabs.com/en/3d-simulations/cultivation-and-preparation-of-the-virus-in-chick-embryo- 
virtual-lab 

• https://vlab.amrita.edu/ 

• https://www.vlab.co.in/ 

• https://www.youtube.com/watch?v=p_tx88He8Pk 

• https://core.ac.uk/download/143957972.pdf 

• https://egyankosh.ac.in/bitstream/123456789/57549/1/Exercise%207%20Chick%20Embryo.pdf 

• http://www.macollege.in/app/webroot/uploads/department_materials/doc_501.pdf 

• http://www.zoologyresources.com/uploadfiles/books/dc64b77d8769325515d17c945e461b45.pdf 

 

 

****** 

https://praxilabs.com/en/3d-simulations/cultivation-and-preparation-of-the-virus-in-chick-embryo-virtual-lab
https://praxilabs.com/en/3d-simulations/cultivation-and-preparation-of-the-virus-in-chick-embryo-virtual-lab
https://vlab.amrita.edu/
https://www.vlab.co.in/
https://www.youtube.com/watch?v=p_tx88He8Pk
https://core.ac.uk/download/143957972.pdf
https://egyankosh.ac.in/bitstream/123456789/57549/1/Exercise%207%20Chick%20Embryo.pdf
http://www.macollege.in/app/webroot/uploads/department_materials/doc_501.pdf
http://www.zoologyresources.com/uploadfiles/books/dc64b77d8769325515d17c945e461b45.pdf


SEMESTER-IV 

COURSE 4: ANIMAL PHYSIOLOGY: LIFE SUSTAINING SYSTEMS 

Theory Credits: 3 3 hrs/week 

 

 

LEARNING OBJECTIVES 

• To acquire knowledge of organ systems function. 

• To develop the ability to integrate physiology from the cellular and molecular level to the organ 

system and organismic level of organization. 

• To Effectively read, evaluate and communicate scientific information related to physiological 

processes in the body. 

• To gain a deep knowledge of current topics in physiology. 

 

LEARNING OUTCOMES: 

The overall course outcome is that the student shall develop deeper understanding of concepts of 

Physiology. This course will provide students with a deep knowledge in physiology by the completion 

of the course the graduate shall able to – 

• Understand the physiology of digestion and hormonal control of digestion 

• Develop a comprehensive picture of respiratory physiology 

• Acquire knowledge on the Renal physiology 

• Understand the physiology of Nerve and muscle 

• Understand the physiology of heart 

 

SYLLABUS: 

 

UNIT-I: Physiology of Digestion 

1.1 Structural organization and functions of gastrointestinal tract and associated glands; 

1.2 Vitamins & Mineral composition of food & Mechanical and chemical digestion of food; 

1.3 Absorptions of carbohydrates, lipids, proteins, water, minerals and vitamins; 

1.4 Hormonal control of secretion of enzymes in Gastrointestinal tract. 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above /Chart preparation on the hormonal control of secretion of enzymes 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

 

UNIT-II: Physiology of Respiration 

2.1 Structural organization of Respiratory system, Mechanism of respiration, Control of respiration 

2.2 Pulmonary ventilation; Respiratory volumes and capacities; 

2.3 Transport of oxygen in blood and dissociation curves and the factors influencing it 

2.4 Transport of Carbon dioxide in blood; dissociation curves and the factors influencing it, Carbon 

monoxide poisoning 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above /Group discussion on the CO poisoning/Debate on the dissociation curves 



Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

UNIT-III: Renal Physiology  ̀

3.1 Structure of kidney and its functional unit 

3.2 Mechanism of urine formation 

3.3 Regulation of water balance 

3.4 Regulation of acid-base balance 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above /Group discussion on the Urine formation/Working model of Kidney 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

UNIT-IV: Physiology of exciting tissues 

4.1 Neuron structure and types 

4.2 Nerve impulse transmission-(Myelinated, Non-myelinated, synaptic) 

4.3 Ultra structure of muscle 

4.4 Molecular and chemical basis of muscle contraction 

 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above /Group discussion on the impulse trasnmisson/Debate on the dissociation 

curves 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

UNIT- V: Physiology of Heart 

5.1 Structure of mammalian heart, Coronary circulation; 

5.2 Structure and working of conducting myocardial fibers. Origin and conduction of cardiac 

impulses 

5.3 Cardiac Cycle-Cardiac output and its regulation 

5.4 Nervous and chemical regulation of heart rate. Blood pressure and its regulation 

 

Activity: Assignment /Students Seminar/Quiz/Project/Peer teaching/Report writing after watching 

any video on the above /Group discussion on the phases of Cardiac output /case study on the Blood 

Pressure 

Evaluation: Instructor supposed to prepare a detailed Rubrics for the evaluation of the above 

activity 

 

 

Co-curricular activities (Suggested) 
• Chart on cardiac cycle, human lung, kidney/nephron structure etc. 

• Working model of human / any mammalian heart. 

• Working model of human / any mammalian urine formation 

• Chart/model of sarcomere 

• Chart/model on nerve impulse transmission 



REFERENCES BOOKS: 

• Eckert H. Animal Physiology: Mechanisms and Adaptation. W.H. Freeman &Company. 

• Floray E. An Introduction to General and Comparative Animal Physiology. W.B.Saunders Co., 
Philadelphia. 

• Goel KA and Satish KV. 1989. A Text Book of Animal Physiology, RastogiPublications, Meerut, 

U.P. 

• Hoar WS. General and Comparative Physiology. Prentice Hall of India, New Delhi. 

• Lehninger AL. Nelson and Cox. Principles of Biochemistry. Lange MedicalPublications, New Delhi. 

• Prosser CL and Brown FA. Comparative Animal Physiology. W.B. SaundersCompany, 
Philadelphia. 

****** 



SEMESTER-IV 

COURSE 4: ANIMAL PHYSIOLOGY: LIFE SUSTAINING SYSTEMS 

Practical Credits: 1 2 hrs/week 

 

LEARNING OBJECTIVES 

• To acquire knowledge of anatomy of certain important organs. 

• To develop the ability to test the biological sample like saliva and urine. 

• To Effectively estimate the blood haemoglobin. 

• To Acquire skill to use the sphygmomanometer in recording blood pressure. 

• To observe the ECG 

 

SYLLABUS: 

 

1. Examination of sections of mammalian oesophagus, stomach, duodenum, ileum, rectum 

liver, trachea, lung, kidney 

2. Study of activity of Salivary amylase under optimum condition 

3. Qualitative tests for identification of Carbohydrates 

4. Qualitative tests for identification of Proteins 

5. Qualitative tests for identification of Fats 

6. Urine test for sugar, albumin 

7. Estimation of haemoglobin using Sahli’s haemoglobinometer 

8. Recording of blood pressure using a sphygmomanometer 

9. Recording of frog’s heart beat under in situ and perfused conditions 

10. ECG observation- Spotting/identification of curves from the given ECG 

 

 

RFERENCE WEB LINKS: 

 

• https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham 

• https://library.csi.cuny.edu/oer/virtuallabs-simulations#anatomy 

• https://www.labster.com/simulations?course-packages=animal-physiology 

• http://www.zoologyresources.com/uploadfiles/books/dc64b77d8769325515d17c945e461b45.pdf 

• https://physiology.elte.hu/gyakorlat/jegyzet/Physiology_Pactical_(2013).pdf 

****** 
 

https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
https://library.csi.cuny.edu/oer/virtuallabs-simulations#anatomy
https://www.labster.com/simulations?course-packages=animal-physiology
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https://physiology.elte.hu/gyakorlat/jegyzet/Physiology_Pactical_(2013).pdf


ANDHRA KESARI UNIVERSITY-ONGOLE, PRAKASAM DISTRICT 

Minor Programme from the Year 2023-24 Onwards 

Programme-B.Sc. Zoology Honours- Question Paper model,  

Second Year-Semester-III & IV 

                       Time: 3 Hours                                                                                        Total Marks: 75 

                                                          PART –A 

                Answer any Five of the following 

                Note: Draw labelled diagrams wherever necessary and Each unit must carry two questions  

                                                                                                                    5X5=25 Marks 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8.    

9. 

10       

PART –B 

          Answer any Five of the following 

          Note: Draw labelled diagrams wherever necessary                      5X10=50 Marks 

Each unit must carry two questions  

11.  

12.  

13.  

14. 

15. 

16. 

17. 

18. 

19. 

20. 

 


