


















































































































































































































































































































Smt. Chandibai Himathmal Mansukhani College, Ulhasnagar
(Autonomous)

Affiliated to the University of Mumbai

Bachelor of Science
(Zoology)

(Aided)

Semester V

S. No Vertical Code Name of the Paper Theory/ 
Practical

Credits

1 Major CHMZOOV1 Classification of Non- Chordates Theory 2
2 Major CHMZOOV2 Laboratory exercise based on 

classification of Non- Chordates
Practical 2

3 Major CHMZOOV3 Hematology and Immunology Theory 2
4 Major CHMZOOV4 Laboratory exercise based on 

Hematology and Immunology
Practical 2

5 Major CHMZOOV5 ZOOLOGY IKS Theory 2
6 VSC CHMZOOV6 Aquaculture Practical 2
7 Major

Elective
CHMZOOV7 Medical Diagnostic Theory 2

8 Major
Elective

CHMZOOV8 Laboratory exercise based on 
medical diagnostic

Practical 2

9 Minor CHMZOOV9 Animal classification Theory/
Practical

2

10 FP CHMZOOV10 -- -- 2
11 CC CHMZOOV10 --- -- 2

Total 22

Choice Based and Credit Based syllabus 
as per NEP 2020 with effect from 

the Academic Year 2026-2027
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Title: Classification of Non-Chordates 
Course Code: CHMZOOV1 

 

S. No. Heading Particulars 

1 Description of the Course This course delivers a comprehensive grasp of animal taxonomy 
and biological classification up to the class level, building on 
higher secondary knowledge with the scientific rationale behind 
divisions, phyla, and classes. Dive into evolutionary hallmarks 
like symmetry, coelom, and segmentation, alongside levels of 
organization from cellular to organ-system. Through in-depth 
type studies of key animals, explore structural adaptations and 
their pivotal role in classification. 

2 Vertical  Major 

3 Type 
 
Teaching methods 

Theory 

Lecture, Seminar, Group discussion, Presentation, simulations, 
field visits, AV mode etc. 

4 Credit 2 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7  Course Objectives: 
CO(A)1: To provide a comprehensive understanding of the fundamental principles of animal 

organization and their significance in the classification and evolution of non-chordate 
animals.  

CO(A)2: To develop knowledge of the taxonomy, classification, and distinguishing characteristics 
of Protista and major non-chordate phyla up to class level.  

CO(A)3: To equip students with the skills to identify and classify representative non-chordate 
animals using standard taxonomic principles and diagnostic features.  

CO(A)4: To foster an understanding of the structural adaptations, ecological importance, and 
evolutionary diversity of non-chordates in maintaining ecosystem stability and 
biodiversity. 

8  Course Outcomes: Upon completion of this course student will  
CO1: Explain the principles of biological organization, symmetry, coelom, segmentation, and 

their evolutionary significance in animal classification. 
CO2: Classify Protista and major non-chordate phyla up to class level using internationally 

accepted taxonomic criteria and nomenclature. 
CO3: Apply taxonomic keys and diagnostic characters for scientific identification and 

classification of representative non-chordate animals. 
CO4: Evaluate structural adaptations and ecological roles of non-chordates in maintaining 

biodiversity and ecosystem stability. 

9 Syllabus  

 
Unit I: Basis of Animal Classification 
1.1 Levels of Organization: Basic concept and types of - Cellularity, Symmetry, Coelom, 
Metamerism. 
1.2 Kingdom Protista: Protozoa: General characters of Protozoa and Classification up to class 



 

level. Phylum Sarcomastigophora- Class Sarcodina (Amoeba); Class Mastigophora 
(Trypanosoma), Phylum Ciliophora- Class Ciliata (Opalina); Class Phyllopharyngea (Dysteria) 
and Phylum Sporozoa- Class Aconoidasida (Plasmodium); Class Conoidasida (Toxoplasma) 
 
Unit II: Taxonomy 
2.1 Kingdom Animalia - I: General characters and classification up to class with distinguishing 
features and suitable examples: Phylum Porifera, Phylum Cnidaria, Phylum Platyhelminthes, 
Phylum Nematoda. 
2.2Kingdom Animalia - II: General characters and classification up to class with distinguishing 
features and suitable examples: Phylum Annelida, Phylum Arthropoda, Phylum Mollusca, 
Phylum Echinodermata, Phylum Hemichordata. 

 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 
A. External Examination: Semester End External - 30 marks                Time: 1:00 hour  
                                               Format of Question Paper 
Attempt all questions. 

Question Nature of Questions  Marks 
Q1 Attempt any three questions out of six (5 marks each) based on Unit-

1 
15 

Q. 2 Attempt any three questions out of six (5 marks each) based on Unit-
2 

15 

                           Total                        30 
Note: Equal Weightage is to be given to all the Units.  
 

B.  Internal Examination: Continuous Evaluation - 20 marks  
 Assessment / Evaluation  Marks 

1. 
Puzzles) or evaluation through assignments, projects, creative writing, role 
play, presentations or quizzes. Continuous Internal evaluation 

15 

2. Overall conduct as a responsible student and attentiveness 05 
                            Total     20  

11 References: 
1. Invertebrate Zoology: E.L. Jordan and P.S. Verma 
2. A manual of Zoology - Part I, Invertebrate; Ayyar, M. Ekambar Anath 
3. Invertebrate Zoology  Volumes of different Phyla; Hyman L.H. 
4. Instant Notes in Animal Biology by Richard D. Jurd. 
5. Zoology for Degree Students: Dr. V. K. Agarwal, S. Chand Publication. 
6. Introduction to Zoology  Vol I: K. K. Chaki, G. Kundu and S. Sarkar, New Crystal Book Agency. 
7. Modern text book of Zoology  Invertebrates; Eleventh; Edition Professor R. L. Kotpal; Rastogi 

publication 
8. Phylum Sarcomastigophora viz. Protozoology, by S. V. Nikam & S. T. Tanveer; ed. 2011, Pub. 

Oxford Book. 
9. Invertebrate Zoology by E. L. Jordan &P. S. Verma, Rev. edition,2009, Chand Publications 
10. Invertebrate Zoology by P. S. Verma, edition,2009, Chand Publications 
11. Zoology for degree students, non-chordates-1 by V.K. Agarwal, 2017, S. Chand publications 
12. Zoology for Degree Students-I, B.Sc. First Year, by V. K. Agarwal, Pub. S. Chand Co. 
13. B. Sc. Zoology, Invertebrate Zoology by V.K. Aggarwal, 2017, S. Chand Publications 
14. Invertebrate Zoology by Fatik Baran, 2012, PHI Learning.  
15. A Textbook of Invertebrates by N.C. Nair et al. 2010 Saras publications 
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Title: Laboratory exercises based on classification of non-
Chordates  

Course Code: CHMZOOV2  
S. No. Heading Particulars 

1 Description of the Course This course equips learners with taxonomy fundamentals, biological 
organization from cellular to organ-system levels, modern 
classification up to class level, and evolutionary traits like symmetry, 
coelom, and segmentation. It covers Linnaean hierarchy, binomial 
nomenclature, and six-kingdom system, explaining the rationale for 
placing animals in divisions, phyla, and classes highlighting 
distinctive features. Hands-on dissection of type specimens like 
Sepia reveals structural adaptations and their taxonomic relevance. 

2 Vertical Major 

3 Type Practicum 

4 Credit 2 

5 Hours allotted 60 Hours 

6 Marks allotted 50 Marks 

7  Course Objectives: 
 
CO(A) 1: To develop practical skills in dissection, specimen preparation, microscopy, and 

observation of non-chordate animals using standard laboratory techniques. 
CO(A) 2: To train students in the identification and classification of representative non-chordate 

specimens, larval forms, and adaptive structures based on diagnostic taxonomic 
characters. 

CO(A) 3: To enhance understanding of the structural organization, functional adaptations, and 
evolutionary significance of non-chordate animals through practical investigations. 

CO(A) 4: To cultivate scientific skills in recording, analyzing, interpreting, and communicating 
laboratory observations using appropriate biological terminology and scientific methods. 

 

8  Course Outcomes: Upon completion of this course student will  
 
CO1: Perform dissections, temporary mount preparations, and microscopic observations using 

appropriate laboratory techniques. 
CO2: Identify representative non-chordate specimens, larval forms, and adaptive structures using 

standard taxonomic characters. 
CO3: Interpret structural organization, adaptive features, and evolutionary significance of selected 

non-chordate animals. 
CO4: Record, analyze, and present laboratory observations using scientific methods and 

appropriate biological terminology. 
 



 

9. Syllabus 

 
1. Dissection of Earthworm or Cockroach to study its Digestive System, Reproductive System 

and Nervous System  
2. Temporary mounting of Septal nephridia in Earthworm 
3. Temporary mounting of foraminiferan shells from sand sample 
4. Study of Crustacean larvae: Nauplius, Zoea, Mysis, Megalopa, Phyllosoma.  
5. Temporary mounting of types of legs, mouth parts, and wings of honeybee and / Cockroach 
6. Study of foot & shell in Mollusca 
7. Study of Echinoderm larvae: Bipinnaria, Brachiolaria, Auricularia, Doliolaria, Echinopluteus, 

Ophiopluteus 
8. Study tour - Visit to fish market/ National Parks / Sanctuaries / and such other places to observe 

invertebrates. College may conduct more than one field visit for wide exposure, if feasible. 
However, at least one field visit should be such that it is affordable to every student 
 

10 

Internal Practical Examination Paper pattern: Marks 20 
No Assessment /Evaluation Marks 

Q1 Concept Mapping/ Flash Presentation/ Phylogenetic Tree Construction/ 
Peer Teaching Modules/ Case Study Analysis/ Digital Poster / Infographic 
Creation 

15 

Q2 Overall conduct as a responsible student and attentiveness 05 
 Total . 20 

 

Scheme of Practical Examination and Assessment Pattern (Paper  50 Marks) 
 

Duration: 3 hrs                                                                                                            Marks-30 

Sr. No. Experiment Marks 

Q.1 Major Dissection 10  

Q.2 Minor Question  06  

Q.3 Identification 
A. Study of Foot in Mollusca or Study of Shell in Mollusca 
b. Study of Crustacean Larvae or Study of Echinoderm Larvae 

04  

Q.4 Field report submission and Viva 05  

Q.5 Journal  05  

 Total 30 



 

11 References: 
1. Verma, P. S. (2013). A Manual of Practical Zoology: Invertebrates. New Delhi: S. Chand 

& Company Pvt. Ltd. 
2. Verma, P. S. (2013). A Manual of Practical Zoology: Chordates. New Delhi: S. Chand & 

Company Pvt. Ltd. 
3. Lal, S. S. (2012). Practical Zoology: Invertebrates. Meerut: Rastogi Publications. 
4. Lal, S. S. (2012). Practical Zoology: Chordates. Meerut: Rastogi Publications. 
5. Rastogi, V. B. (2014). Practical Zoology. Meerut: Kedarnath Ram Nath Publications. 
6. Agarwal, V. K., & Chaturvedi, L. D. (2015). Practical Zoology. Agra: Pragati Prakashan. 
7. Kotpal, R. L. (2012). Modern Textbook of Zoology: Invertebrates. Meerut: Rastogi 

Publications. 
8. Kotpal, R. L. (2012). Modern Textbook of Zoology: Vertebrates. Meerut: Rastogi 

Publications. 
9. Rao, K. R. (2010). Zoology Practical Manual: Animal Diversity (Invertebrates). New 

Delhi: Emkay Publications. 
10. 

(2017). Animal Diversity (7th ed.). New York: McGraw-Hill Education. 
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Title: Hematology and Immunology 
Course Code: CHMZOOV3 

 
S. No. Heading Particulars 

1 Description the Course:  This course introduces the fundamental concepts of blood 
and the immune system, focusing on their structure, 
functions, and roles in maintaining physiological balance and 
defense. It highlights key mechanisms, cellular components, 
and major disorders to build a strong foundation in human 
health and disease. 

2 Vertical 1 Major 

3 Type 
 
Teaching methods 

Theory  

Interactive Lectures, ICT-enabled Teaching, Specimen- and 
Model-Based Learning, Group Discussions, Field Exposure 
and Observation, Case Studies and Phylogenetic Mapping, 
Use of Learning Management System (LMS)   

4 Credit 2 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7  Course Objectives: 
CO(A)1. To explain the structure, composition, physiological functions, and homeostatic 

mechanisms of blood and the immune system in maintaining human health. 
CO(A)2. To analyze hematological processes, immune responses, antigen antibody 

interactions, and mechanisms underlying normal and pathological conditions. 
CO(A)3. To evaluate hematological and immunological disorders using scientific principles, 

laboratory findings, and diagnostic approaches. 
CO(A)4. To apply concepts of hematology and immunology in disease prevention, 

vaccination, public health, and biomedical sciences while adhering to ethical and 
professional practices. 

8  Course Outcomes: Upon completion of this course student will  
CO1: Describe innate and adaptive immune mechanisms, immune cells, antibodies, 

cytokines, and antigen antibody interactions. 
CO2: Analyze hematological disorders, immunodeficiency diseases, autoimmune diseases, 

hypersensitivity reactions, and their diagnostic significance. 
CO3: Interpret the scientific basis of blood grouping, blood transfusion, coagulation, 

vaccination, and immunization for disease prevention. 
CO4: Apply hematological and immunological principles to understand laboratory 

diagnosis, healthcare practices, and public health interventions. 

9 Syllabus 
Unit I: Hematology  
 

 Blood & Blood cells: Composition (Plasma & formed elements), Physical & 
chemical properties, functions of blood. Blood Cells (RBC, WBC, Platelets): 
Synthesis (hematopoiesis), types, structure, function. 

 Hemoglobin: Structure, types, functions of hemoglobin, derivatives of hemoglobin, 
Oxygen transport mechanism (relaxed & tensed forms).  



 

 Blood grouping & transfusion: Concept of Rh factor, ABO blood grouping, Blood 
transfusion, Hazards of incompatible blood transfusion, Blood bank & its advantages. 

 Hemostasis & coagulation: Mechanism of blood clotting, Extrinsic & Intrinsic 
pathway of blood clotting, Blood clotting factors, concept of bleeding time. 

 Various disorders of blood: RBC related (anemia & its types), WBC related 
(Leukemia, Lymphoma), Platelet related (thrombocytopenia & thrombocytosis), 
Hemophilia, Von-Willebrand disease.   

 
Unit II: Immunology  
 

 Introduction to immunology: Types of immunity: innate and adaptive, 
Characteristics of immune response. Cells and Organs of Immune System (Primary 
lymphoid organs (bone marrow, thymus) Secondary lymphoid organs (spleen, lymph 
nodes), Immune cells: B cells, T cells, macrophages, dendritic cells. 

 Antigens, Antibodies: Properties of antigens, Structure of antibodies (IgG, IgM, 
IgA, IgE, IgD), Antigen-antibody interactions. Types of immune response: Humoral 
immunity (B-cell mediated), Cell-mediated immunity (T-cell mediated), Cytokines 
and their role. 

 Hypersensitivity Reactions: Types I, II, III, IV hypersensitivity, Allergic responses, 
 Immunological Disorders: Autoimmune diseases (Rhematoid arthritis, Multiple 

sclerosis, Type I diabetes), Immunodeficiency disorders (e.g., AIDS) 
 Vaccines and Immunization: Types of vaccines (live, killed, subunit, etc. with 

example), Principles of vaccination. 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 
C. External Examination: Semester End External - 30 marks                Time: 1:00 hour 
                                               Format of Question Paper 
Attempt all questions. 

Question Nature of Questions  Marks 
Q1 Attempt any three questions out of six (5 marks each) based on 

Unit-1 
15 

Q. 2 Attempt any three questions out of six (5 marks each) based on 
Unit-2 

15 

                                                                                      Total                       30  
Note: Equal Weightage is to be given to all the Units.  
 

D.  Internal Examination: Continuous Evaluation - 20 marks  
 

No Assessment / Evaluation  Marks 
1. 

sentence/ Puzzles) or evaluation through assignments, projects, creative 
writing, role play, presentations or quizzes. 

15 

2. Continuous Internal evaluation 05 
3. Total 20 

  



 

11 References: 
 
1.  Robert T. Means Jr., John P. Greer, et 

al.  
2. Williams Hematology, 10th Edition  Kenneth Kaushansky, Marshall A. Lichtman, et al. 
3.  A. Victor Hoffbrand and Paul A. H. 

Moss  
4.  Elaine M. 

Keohane, Larry J. Smith, Jeanine M. Walenga  
5. Clinical Laboratory Hematology, 4th Edition  Shirlyn B. McKenzie and Lynne 

Williams  
6. Clinical Hematology and Fundamentals of Hemostasis, 6th Edition  Denise M. 

Harmening  
7. Cellular and Molecular Immunology, 10th Edition  Abul K. Abbas, Andrew H. 

Lichtman, Shiv Pillai  
8.  Kenneth Murphy and Casey Weaver  
9. Kuby Immunology, 8th Edition  Thomas J. Kindt, Richard A. Goldsby, Barbara A. 

Osborne  
10.  Peter J. Delves, Seamus J. Martin, Dennis 

R. Burton, Ivan M. Roitt  
11. Clinical Immunology and Serology: A Laboratory Perspective, 5th Edition  Christine 

Dorresteyn Stevens  
12.  Richard V. Goering, et al. 
 
Online Tools & Web Resources 
1. National Center for Biotechnology Information (NCBI)  https://www.ncbi.nlm.nih.gov/ 
2. PubMed  https://pubmed.ncbi.nlm.nih.gov/  
3. World Health Organization (WHO)  https://www.who.int/  
4. Centers for Disease Control and Prevention (CDC)  https://www.cdc.gov/  
5. Mayo Clinic  https://www.mayoclinic.org/  
6. MedlinePlus  https://medlineplus.gov/  
7. American Society of Hematology  https://www.hematology.org/  
8. British Society for Immunology  https://www.immunology.org/ 
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Title: Laboratory exercises based on Hematology and Immunology 
Course Code: CHMZOOV4 

 

S. No. Heading Particulars 

1 Description the Course: This practical course provides hands-on training in 
fundamental hematological and immunological 
techniques, including blood analysis, identification of 
cellular components, and basic antigen antibody 
reactions. It emphasizes laboratory skills, data 
interpretation, and diagnostic understanding relevant to 
clinical and research applications. 

2 Vertical 1 Major 

3 Type 
 
Teaching methods 

Practicum 

Interactive Lectures, ICT-enabled Teaching, Specimen- 
and Model-Based Learning, Group Discussions, Field 
Exposure and Observation, Case Studies and Phylogenetic 
Mapping, Use of Learning Management System (LMS)   

4 Credit 2 

5 Hours allotted 60 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: 
CO(A)1. To perform hematological and immunological laboratory techniques accurately 

using standard protocols, laboratory instruments, and biosafety practices. 
CO(A)2. To analyze hematological parameters, immunological assays, and pathological 

reports for scientific interpretation and diagnosis. 
CO(A)3. To demonstrate competency in laboratory instrumentation, quality control, data 

recording, and interpretation of experimental findings. 
CO(A)4. To apply laboratory ethics, scientific communication, teamwork, and problem-

solving skills while conducting hematological and immunological investigations. 

8 Course Outcomes: Upon completion of this course student will  
CO1: Perform hematological investigations such as hemoglobin estimation, blood cell 

counting, blood glucose estimation, and serum protein analysis using standard 
laboratory procedures. 

CO2: Conduct basic immunological techniques including antigen antibody interaction 
assays and immunodiffusion while following laboratory safety guidelines. 

CO3: Interpret hematological and immunological laboratory reports for identifying normal 
and abnormal physiological conditions. 

CO4: Identify and explain the principles and applications of commonly used hematological 
and immunological laboratory instruments. 

9 Syllabus 
1. Microscopic examination of hematin crystals (Minor) (E) 
2. 

method. (E) (major) 
3. Study of blood cells: RBC & WBC using Neubauer hemocytometer. 
4. Screening of anemic and non-anemic persons using CuSO4 (Minor) 
5. Quantitative estimation of blood glucose using DNS reagent OR GOD-POD method. 

(Major) 



 

6. Separation of serum proteins using PAGE. 
7. Interpretation of given pathological report based on hematological and immunological 

parameters.  
8. 

Haemometer, micro-hemocrit centrifuge. 
9. Interpret of the medical condition/abnormality from the given set of symptoms, give 

diagnostic tool/treatment if any.  
10. Study of antigen- antibody interaction using Latex Agglutination Test.  
11. Study of immunodiffusion technique (Ouchterlony). 
12. Identify & describe: 
13. ELISA microplate reader, Organs of Immune system: Thymus, Bone marrow, Lymph 

node. 
14. Visit to nearby pathology lab and prepare report based on it. 

10 External Practical examination skeleton Paper pattern 
Marks: 30                                                               Time: 3 hrs 

S. No Experiment Marks 
Q1 Major question 07 
Q2 Minor Question  05 
Q3 Solve the given problem/interpret the pathological report. 04 
Q4 Identify & describe (3×3) 09 
Q5 Journal (03) & viva (02) 05 

Total 30 
Internal Practical Examination Paper pattern: Marks 20 

S. No Assessment / Evaluation  Marks  

Q1 Preparation of model related to hematology.  
Models can be based on topics: blood transfusion, Blood 
grouping, coagulation pathways etc. 

10 

Q2 Prepare a group skit of 5-10 minutes for creating awareness on: 
Thalasemia, anemia, AIDS and other hematological & 
immunological disorders Submission of report based on visit to 
pathological laboratory. 

10 

 Total 20  
11 References: 

1. Practical Manual of Hematology-Girish Kamat-A standard lab manual covering basic 
hematology techniques and procedures  

2. Dacie and Lewis Practical Haematology, 10th Edition  S. Mitchell Lewis, Barbara J. 
Bain, Imelda Bate 

3. A Laboratory Guide to Clinical Hematology (2019)  Valentin Villatoro & Michelle  
4. Manual of Molecular and Clinical Laboratory Immunology  Barbara Detrick, Robert G. 

Hamilton, James D. Folds 
5. Immunology: Overview and Laboratory Manual, 2nd Edition  Tobili Y. Sam-Yellowe 
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Title: Zoology IKS 
Course Code: CHMZOOV5  

 

S. No. Heading Particulars 

1 Description the Course: This course explores zoological concepts through Indian 
Knowledge Systems, emphasizing traditional animal 
classification, behavior, conservation, and indigenous 
practices. It integrates cultural, ethical, and ecological 
perspectives, enabling students to understand biodiversity 
through classical texts and community knowledge while 
developing skills in observation, documentation, and 
sustainable interaction with fauna and the environment. 

2 Vertical 1 Major 

3 Type 
 
Teaching methods 

Theory  

Interactive Lectures, ICT-enabled Teaching, Specimen- 
and Model-Based Learning, Group Discussions, Field 
Exposure and Observation, Case Studies and Phylogenetic 
Mapping, Use of Learning Management System (LMS)   

4 Credit 2 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: 
CO(A)1: Explain zoological concepts through Indian Knowledge Systems (IKS) and relate 

traditional biological knowledge with contemporary zoological sciences. 
CO(A)2: Analyze indigenous knowledge related to biodiversity, animal behavior, 

conservation, ethnoveterinary practices, and sustainable resource management 
using scientific principles. 

CO(A)3: Evaluate the relevance of Indian Knowledge Systems in biodiversity conservation, 
environmental sustainability, animal welfare, and community development. 

CO(A)4: Apply ethical values, documentation skills, and scientific approaches to preserve, 
validate, and promote indigenous biological knowledge for sustainable 
development. 

8 Course Outcomes: Upon completion of this course student will  
CO1: Explain the historical development, scope, and scientific relevance of Indian 

Knowledge Systems in zoology and biological sciences. 
CO2: Compare traditional zoological knowledge with modern scientific concepts related to 

animal diversity, ecology, conservation, and animal husbandry. 
CO3: Analyze indigenous practices associated with biodiversity conservation, 

ethnoveterinary medicine, fisheries, apiculture, sericulture, and sustainable resource 
utilization. 

CO4: Integrate traditional knowledge with modern biological sciences to address 
contemporary environmental and societal challenges. 

9 Syllabus 
UNIT I: Foundations of Indian Knowledge Systems in Zoology and Biological 
Understanding 
 



 

Introduction to Indian Knowledge Systems and Zoological Thought 
 Concept, scope, and significance of Indian Knowledge Systems (IKS) in biological 

sciences  
 Historical sources of zoological knowledge in Indian literature and traditions  
 Contributions of indigenous knowledge to understanding animal life and natural systems 

  
Traditional Perspectives on Animal Diversity and Classification 
 Indigenous approaches to classification of animals based on habitat, morphology, life 

processes, and utility  
 Comparative understanding of traditional and modern zoological classification systems  
 Philosophical and ecological dimensions of biodiversity in Indian traditions  

 
Animal Life, Ecology, and Environmental Relationships in Indian Traditions 
 Traditional understanding of animal behavior, ecological interactions, and ecosystem 

balance  
 Biodiversity, food relationships, and coexistence reflected in classical narratives and 

folklore  
 Indigenous ecological knowledge and sustainability principles  

 
Ethical, Cultural, and Conservation Dimensions of Zoology 
 Ethical perspectives toward animals, including compassion, coexistence, and 

environmental stewardship  
 Cultural and symbolic significance of animals in Indian society  
 Traditional practices promoting biodiversity conservation and ecological harmony  

 
UNIT II: Applied Zoology, Indigenous Practices, and Contemporary Relevance 
 
Indigenous Practices in Animal Care, Management, and Sustainable Livelihoods 
 Traditional systems of animal husbandry, animal health, and ethnoveterinary knowledge 
 Indigenous methods of breeding, resource management, and sustainable use of animals  
 Role of animal-based practices in rural livelihoods and socio-economic sustainability  

 
Traditional Ecological Knowledge and Sustainable Resource Management 
 Indigenous pest control, biological management, and eco-friendly agricultural practices  
 Community-based approaches to biodiversity conservation and ecosystem management  
 Traditional knowledge related to apiculture, sericulture, fisheries, and allied biological 

resources  
 

Documentation, Field-Based Learning, and Community Knowledge Systems 
 Methods for identifying, documenting, and preserving indigenous biological knowledge 
 Field exposure to biodiversity sites, traditional practices, and community interactions  
 Preparation of reports, case studies, and reflective learning documentation  

 
Contemporary Applications and Integration of IKS in Zoology 
 Relevance of traditional knowledge in modern zoology, biodiversity studies, and 

sustainability  
 Integration of indigenous and scientific approaches for environmental problem-solving  
 Ethical responsibility, conservation awareness, and community engagement in biological 

sciences 
 



 

 
 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 

External Examination: Semester End External   
30 marks                                                                                Time: 1:00 hour  

                                                
Format of Question Paper 

Attempt all questions. 
Question Nature of Questions  Marks 

Q1 Attempt any three questions out of six (5 marks each) based on 
Unit-1 

15 

Q. 2 Attempt any three questions out of six (5 marks each) based on 
Unit-2 

15 

                                                                                      Total                30  
Note: Equal Weightage is to be given to all the Units.  
 
E.  Internal Examination: Continuous Evaluation - 20 marks  
 
S. No Assessment / Evaluation  Marks  

1. 
one sentence/ Puzzles) or evaluation through assignments, 
projects, creative writing, role play, presentations or quizzes. 

15 

2. Continuous Internal evaluation 05 
Total                                                                                                                  20  

11 References: 

1. Indian Knowledge Systems  B. Mahadevan, Vinayak Rajat Bhat, Nagendra Pavana 
R.  

2. Traditional Knowledge Systems of India  Amit Jha  

3. This Fissured Land: An Ecological History of India  Madhav Gadgil & Ramachandra 
Guha  

4. Ecology and Equity: The Use and Abuse of Nature in Contemporary India  Madhav 
Gadgil & Ramachandra Guha  

5. Indigenous Knowledge Systems and Sustainable Development  Various Authors 
(IGNOU Publications)  

6. Biodiversity and Indigenous Knowledge Systems in India  M. K. Rai, R. K. Upadhyay  

7. Ethnobiology in Human Welfare  U. P. Singh, J. N. Govil, V. K. Sinha  

8. Handbook of Indian Veterinary Medicine  Traditional Practices Compilation  

9. Panchatantra  Vishnu Sharma (for animal behavior insights)  

10. Jataka Tales  Buddhist Literature (Animal ethics and ecological understanding. 
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Title: Mandatory Elective: Medical Diagnostics 
Course Code: CHMZOOV7 

 
Sr. 
No. 

Heading Particulars 

1 Description the 
Course: 

This course provides a comprehensive introduction to medical 
diagnostics, covering fundamental principles, classification of 
diagnostic methods, and the role of public health systems in 
delivering accessible diagnostic services in India. The course aims at 
imparting knowledge on body fluid analysis, CBC interpretation, 
urine examination, biosafety, and proper sample handling. The 
course also introduces the construction, working, and applications of 
essential diagnostic instruments from basic tools like 
thermometers, pulse oximeters, and glucometers to advanced 
technologies such as ECG, ultrasound, CT, MRI, and PET scans. 
Emphasizing safety, accuracy, and emerging innovations, the course 
prepares learners to interpret diagnostic results and apply modern 
diagnostic practices in healthcare settings. 

2 Vertical 1 Major 

3 Type 
 
Teaching methods 

Theory 

Interactive Lectures, ICT-enabled Teaching, Specimen- and Model-
Based Learning, Group Discussions, Field Exposure and Observation, 
Case Studies. Use of Learning Management System (LMS)   

4 Credit 2 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7  Course Objectives: 
CO(A)1: To explain the principles, classifications, and applications of medical diagnostic 

techniques, biomedical instruments, and laboratory investigations in healthcare. 
CO(A)2: To analyze diagnostic data obtained from body fluids, laboratory investigations, 

imaging techniques, and clinical reports for disease identification and health 
assessment. 

CO(A)3: To evaluate the applications, advantages, limitations, and safety aspects of 
conventional and advanced diagnostic technologies used in modern healthcare. 

CO(A)4: To apply principles of biosafety, biomedical waste management, ethical practices, 
and quality assurance in medical diagnostics to support evidence-based healthcare 
and public health services. 

8  Course Outcomes: Upon completion of this course student will  
CO1: Interpret diagnostic reports including CBC, urine analysis, blood biochemistry, ECG, 

and imaging investigations for assessment of normal and pathological conditions. 
CO2: Differentiate the principles, applications, advantages, and limitations of commonly 

used biomedical diagnostic instruments and advanced imaging technologies. 
CO3: Apply biosafety guidelines, specimen handling procedures, biomedical waste 

management, and quality assurance practices in diagnostic laboratories. 
CO4: Evaluate the role of diagnostic technologies in disease prevention, patient care, public 

health, and personalized medicine. 
 



 

9 Syllabus 
UNIT I: Fundamentals of medical diagnostics 
Basics of medical diagnostics 
 Definition and importance in disease detection and healthcare 
 Classification of diagnostic techniques  Invasive vs. non-invasive, Bedside vs. 

laboratory-based, Manual vs. automated diagnostics 
 Role of paramedical professionals and lab technicians 
 Importance of simple diagnostics  at home 

 Basics of body fluid testing 
 Types of diagnostic fluids, Importance of biological fluids in health assessment 
 Blood diagnostics  Components and their functions, Complete Blood Count 

(CBC): parameters, significance, and interpretation, 
 Urine analysis  Composition, physical, chemical, and microscopic 

examination, Diagnostic significance in renal and systemic diseases 
 Other common diagnostic fluids  sputum, cerebrospinal fluid (CSF), Synovial fluid, 

Pleural and peritoneal fluids: collection methods, and their significance 
 
Biosafety and sample handling in medical diagnostics 
 Personal Protective Equipment (PPE)  Gloves, masks, gowns, face shields, eye protection, 

Correct donning (putting on) and doffing (removal) procedures, and safe handling of specimens, 
Use of biosafety cabinets and containment devices.  

 Types of biomedical waste, Colour-coded waste segregation (red, yellow, blue, black bins), Safe 
disposal methods (incineration, autoclaving).  

 Disinfection and waste disposal  Difference between cleaning, disinfection, and sterilization, 
alcohols, bleach (sodium hypochlorite), hydrogen peroxide.  
 

Unit II: Diagnostic Instruments and Emerging Techniques 
 
Basic diagnostic  
 Digital thermometers  Construction, working and advantages over mercury 

thermometers 
 Pulse oximeter   
 Sphygmomanometers  Principle, components, Interpretation of readings 
 Glucometer and continuous glucose meter  Principle, strip types, normal fasting and 

postprandial ranges, advantages of continuous glucose meter over glucometer 
 Digital BP monitor  Principle, advantages over classic BP apparatus, and limitations 
 Stethoscope  Parts, uses and interpretation of results 

Routine diagnostic equipments 
 Automatic cell counters  Principle, components, and applications 
 Bioanalyzers  Principle, components, and applications 
 ECG Machine  Principle, Electrodes placement, reading basic waveforms (P, QRS, T), 

applications in heart health monitoring 
 Nebulizer  Principle, working, applications in asthma and chronic obstructive 

pulmonary disease (COPD) 
 Portable ultrasound  Principle, components, applications in real-time imaging for 

pregnancy 
 Handheld X-Ray devices  Principle, components, role in fracture detection and chest 

imaging, safety protocols  
Specialised High-End Diagnostic equipments 
Principle, core components, common applications and associated risk
 CT Scan (Computed Tomography Scan) 



 

 MRI (Magnetic Resonance Imaging) 
 PET Scan (Positron Emission Tomography) 
 EEG (Electroencephalogram) 
 Sonography / ultrasound  2D and 3D 
 Amniocentesis  for genetic testing 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 External Examination: Semester End External - 30 marks                Time: 1:00 hour  
                                               Format of Question Paper 
Attempt all questions. 
Quest

ion 
Nature of Questions  Marks 

Q1 Attempt any three questions out of six (5 marks each) based on Unit-1 15 

Q. 2 Attempt any three questions out of six (5 marks each) based on Unit-2 15 

Total   30                                                     
Note: Equal Weightage is to be given to all the Units.  

F.  Internal Examination: Continuous Evaluation - 20 marks  
 Assessment / Evaluation  Marks 

1. 
sentence/ Puzzles) or evaluation through assignments, projects, creative 
writing, role play, presentations or quizzes. 

10 

2. Overall conduct as a responsible student and attentiveness 05 
 Total 20  
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and Laboratory Examinations. 3rd Edition, Boston: Butterworths/Elsevier. ISBN: 978-0-409-
90077-4. 
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Bacteriology. 2nd Edition, Geneva: World Health Organization. ISBN: 978-92-4-154603-4. 
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6. Baumgartner, C., Harer, J., and Schröttner, J. (Eds.). (2023). Medical Devices and In Vitro 
Diagnostics: Requirements in Europe. Springer, Cham. ISBN: 978-3-031-22090-6. 
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Title: Laboratory exercise based on Medical Diagnostics 
Course Code: CHMZOOV8 

 

S. No. Heading Particulars 

1 Description of the Course This practical course provides learners with hands-on training in 
commonly used diagnostic tools, biomedical devices, and laboratory 
techniques essential for clinical and healthcare practice. Learners 
develop proficiency in measuring blood glucose, oxygen saturation, 
blood pressure, temperature, and understand basic ECG readings. 
The course includes practical skill for rapid diagnostic tests for 
infectious diseases, blood smear interpretation, use of stethoscopes 
and nebulizers, and demonstrations of ELISA and PCR techniques. 
Learners comprehend the working of high-end diagnostic 
instruments such as CT, MRI, PET, and automatic cell counters 
while interpreting clinical reports including CBC, biochemistry, and 
ECG. A mandatory visit or virtual tour of a NABH/NABL-
accredited laboratory enhances practical understanding. 

2 Vertical Major 

3 Type Practicum 

4 Credit 2 

5 Hours allotted 60 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: 
 
CO(A)1. To acquaint learners with routine clinical diagnostic procedures using commonly 

employed biomedical instruments and laboratory techniques following standard 
operating procedures. 

CO(A)2. To analyze and interpret laboratory investigations, physiological measurements, and 
diagnostic reports for identification of normal and abnormal health conditions. 

CO(A)3. To develop competency in operating diagnostic equipment while maintaining laboratory 
safety, biosafety, quality assurance, and professional ethics. 

CO(A)4: To develop scientific communication, analytical reasoning, problem-solving, and 
documentation skills through laboratory investigations and clinical case-based learning. 

 

8 Course Outcomes: Upon completion of the course students will 
 
CO1: Perform routine diagnostic procedures including measurement of blood glucose, blood 

pressure, body temperature, oxygen saturation, urine glucose testing, and rapid diagnostic 
tests using standard laboratory protocols. 

CO2: Identify the working principles, components, and clinical applications of commonly used 
biomedical diagnostic instruments and advanced imaging technologies. 

CO3: Analyze and interpret laboratory reports including CBC, urine analysis, blood biochemistry, 
ECG, and rapid diagnostic test results to assess health conditions. 

CO4: Prepare scientific laboratory records and reports based on experimental observations, clinical 
data interpretation, and diagnostic investigations. 

 



 

9 Syllabus 

1. Measurement of blood glucose using glucometer (strip-based methods). 
2. Measuring oxygen saturation using pulse oximeter. 
3. Measurement of blood pressure using digital machine / Sphygmomanometers. 
4. Measurement of temperature using clinical / digital thermometers. 
5. Rapid test for Dengue / Malaria by using kit  Interpretation and usage. 
6. Identification of malaria, sickle cell anaemia using blood smear method. (Readymade slides 

/ photographs with positive results can be shown). 
7. Qualitative Test for Glucose in urine  Test). 
8. Demonstration of use of stethoscope and nebulizer with help of videos. 
9. Demonstration of ELISA technique (using kits or virtual labs). 
10. 

Bioanalyzers, Pulse oximeter, Automatic cell counter, Nebulizer, Handheld X-ray device 
(Working principal, components and applications). 

11. Interpretation of diagnostic reports: 
CBC 
Blood biochemistry  Glucose, HbA1c, Creatinine, BUN (Blood Urea Nitrogen), Liver 
enzymes (ALT, AST, ALP), Cholesterol (LDL, HDL), triglycerides. 
Urine Routine  Physical, Chemical and microscopic examination. 
ECG (normal, bradycardia, tachycardia, arrhythmia, fibrillation). 

12. Report submission on visit to (or virtual tour of) a NABH / NABL  accredited lab or 
hospital / suitable diagnostic centre. 

 

10 External Practical Examination Skeleton Paper pattern 
Marks: 50                                                                                                                  Time: 3 hrs 

S.No. Experiment Marks 
Q.1. 2) 10 
Q.2. Major Experiment 7 
Q.3. Minor Experiment 5 
Q.4. Report 4 
Q.5 Certified Journal and Viva-voce 4 
 Total 30 

Internal Practical Examination Paper pattern: Marks 20 
No Nature of evaluation Marks 
Q1 Minor experiment / Industrial visit / Assignment / Project 15 
Q2 Attendance  05 
 Total 20 
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Title: Animal classification 

Course Code: CHMZOOV9 
 

S. No. Heading Particulars 

1 Description of the Course This course provides a comprehensive understanding of 
animal classification, taxonomy, and systematics, covering 
both invertebrates and vertebrates. It introduces the historical 
development, principles, and importance of classification, 
including artificial, natural, and phylogenetic systems. The 
course explains the basis of classification such as levels of 
organization, symmetry, germ layers, body cavity, and 
segmentation. Detailed study of major invertebrate and 
vertebrate phyla is included with representative examples. The 
syllabi also includes modern approaches like molecular 
systematics, DNA barcoding  and  their  relevance  to  
biodiversity conservation. 

 2 Vertical  Minor 

3 Type 
 
Teaching methods 

Theory 

Lecture, Seminar, Group discussion, Presentation, simulations, 
field visits, AV mode etc. 

4 Credit 2 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: The course is designed to acquaint the learners to, 
CO(A)1. The principles, history, and need for animal classification and taxonomy. 
CO(A)2. The diagnostic characters and classification of major invertebrate and vertebrate animal. 
CO(A)3. Modern and applied aspects of systematics and their role in biodiversity studies. 

8 Course Outcomes: On completion of the course the learner will: 
CO 1 Classify animals based on structural, developmental, and evolutionary features. 
CO 2 Identify and compare major invertebrate and vertebrate phyla with suitable examples. 
CO 3 Understand modern taxonomic tools and their applications in evolutionary biology and conservation. 

9 Syllabus  

 
Unit I: Animal Classification I 

1.3 Introduction and History of Animal Classification 
 Definition, scope, and importance of animal classification 
 Contributions of Aristotle, Linnaeus, Lamarck, Cuvier, R.H. Whittaker, Carl 

Woese 
 Concept of species, binomial nomenclature, and taxonomic hierarchy 

1.2 Basis of animal Classification 
 Levels of organization: cellular, tissue, organ, and organ-system level 
 Body symmetry: asymmetry, radial symmetry, and bilateral symmetry 
 Germ layers: diploblastic and triploblastic organization 
 Body cavity: acoelomate, pseudocoelomate, and coelomate condition 



 

 Segmentation and cephalization 
1.3 Classification of Invertebrata  Acoelomates and pseudocoelomates 

 Kingdom Protista (Protozoa  Animal-like protists)  General characters and 
classification with examples 
 Phylum Amoebozoa: Amoeba proteus 
 Phylum Ciliophora: Paramecium caudatum 
 Phylum Euglenozoa or Zoomastigophora: Euglena 
 Phylum Apicomplexa or Sporozoa: Plasmodium 
 Phylum Porifera  General characters; examples: Sycon, Spongilla 
 Phylum Cnidaria  General characters; examples: Hydra, Aurelia 
 Phylum Platyhelminthes  General characters; examples: Taenia solium, Fasciola 

hepatica. 
 Phylum Nematoda  General characters; examples: Ascaris lumbricoides, 

Wuchereria bancrofti. 
1.4 Classification of Invertebrata  Coelomates 

 Phylum Annelida  General characters; examples: Pheretima, Nereis 
 Phylum Arthropoda  General characters; examples: Periplaneta americana, 

Penaeus sp. 
 Phylum Mollusca  General characters; examples: Pila globosa, Sepia. 
 Phylum Echinodermata  General characters; examples: Asterias, Echinus 
 Comparison of main characters of Invertebrate phyla. 

 
Unit II Animal Classification II 
2.1  Concepts of Taxonomy, Phylogeny and Systematics 
2.2 Classification of Chordates 

 Characteristic features of Phylum Chordates 
 Classification of Protochordates  Subphylum Cephalochordata (Branchiostoma) 

and Subphylum Urochordata (Herdmania) 
2.3 Classification of Subphylum Vertebrata 

 General features of subphylum vertebrata, 
 Infraphylum Cyclostomata (jawless fishes): examples Petromyzon marinus, 

Eptatretus spp 
 Infraphylum Gnathostomata (jawed fishes): examples: Scoliodon laticaudus, 

Labeo rohita 
 Class Amphibia: examples: Hoplobatrachus tigerinus, Ichthyophis bombayensis 
 Class Reptilia: examples: Calotes versicolor, Geochelone elegans 
 Class Aves: examples: Ardea alba, Passer domesticus 
 Class Mammalia: examples: Pteropus giganteus, Delphinus delphis 

2.4 Modern & Applied Systematics 
 DNA Barcoding & Phylocode: Recent developments in molecular identification 

and nomenclature 
 Zoogeography: Animal distribution, biogeographic realms, factors affecting 

distribution, endemic species 
 Relevance: Biodiversity conservation, understanding evolutionary patterns 

(speciation, macroevolution) 
 
 



 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 

A. External Examination: Semester End External - 30 marks                Time: 1:00 hour  
                                               Format of Question Paper 
Attempt all questions. 

Question Nature of Questions  Marks 
Q1 Attempt any three questions out of six (5 marks each) based on 

Unit-1 
15 

Q2 Attempt any three questions out of six (5 marks each) based on 
Unit-1 

15 

                                                                                      Total                       30  
Note: Equal Weightage is to be given to all the Units.  
 

B.  Internal Examination: Continuous Evaluation - 20 marks  
No Assessment / Evaluation  Marks 
1. 

sentence/ Puzzles) or evaluation through assignments, projects, creative 
writing, role play, presentations or quizzes. 

15 

2. Overall conduct as a responsible student and attentiveness 05 
                                                                                                                       Total    20  
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Title: Aquaculture 
Course Code: CHMZOOV6 

S. 
No. 

Heading Particulars 

1 Description the 
Course 

Aquaculture involves the controlled cultivation of aquatic organisms 
such as fish, crustaceans, molluscs, and aquatic plants. Aquaculture 
is one of the fastest-growing industries in India, contributing 
significantly to employment generation and national GDP. Economic 
success depends on efficient management of inputs like feed and 
labour in relation to market value. This vocational course is designed 
to equip learners with practical knowledge required to establish and 
manage an aquaculture farm as a profitable enterprise. 

2 Vertical 4 Vocational Skill Course (VSC) 
3 Type Practicum 
4 Credit 2 Credits 
5 Hours allotted 60 Hours 
6 Marks allotted 50 Marks 
7 Course Objectives: 

CO(A)1: Apply scientific principles for planning, designing, and managing sustainable 
freshwater, brackish water, and marine aquaculture systems. 

CO(A)2: Perform practical techniques for water quality analysis, species identification, 
disease diagnosis, feed management, and biosecurity in aquaculture operations. 

CO(A)3: Evaluate the technical, economic, and environmental aspects of aquaculture for 
sustainable production and entrepreneurship. 

CO(A)4: Develop entrepreneurial, managerial, and professional competencies required 
for establishing and operating economically viable aquaculture enterprises 

8 Course Outcomes: Upon completion of the course, the learners should be able to:  
CO1: Select suitable aquaculture sites, culture systems, and commercially important 

aquatic species based on scientific and economic criteria. 
CO2: Perform water and soil quality assessment, plankton identification, disease 

diagnosis, and feed evaluation using standard aquaculture techniques. 
CO3: Apply biosecurity measures, disease prevention strategies, and sustainable farm 

management practices for healthy aquaculture production. 
CO4: Analyze production efficiency using feed conversion indices, water quality 

parameters, and economic feasibility of aquaculture enterprises 
9 Syllabus 

1. Study of the criteria for the site selection, design and construction of aquaculture of fish 
and shell fish (cages, rafts, pens, raceways, dyke, inlet, and outlet construction). 

2. Study of pond design and its types (nursery, rearing, stocking). 
3. Study of various instruments and gears: Nets (drag, cast, trap), Aerators, pumps, feed 

dispensers, Secchi disk, pH meter, and DO meter. 
4. Estimation of water parameters: Temperature, conductivity, ammonia, nitrate, phosphate, 

alkalinity, and hardness. 
5. Estimation of soil parameters: Soil texture and pH. 
6. Identification of Plankton: Identification of phytoplankton  Chlorella, Scenedesmus, 

Navicula, Spirulina; Identification of zooplankton: Rotifers, Cladocerans, and Copepods. 



 

7. Study of the criteria for the selection of species for aquaculture. Identification of cultivable 
finfish and shellfish species: Indian Major Carps (Catla, Rohu, Mrigal), exotic carps (Silver 
Carp, Grass Carp, Common Carp), catfish (Pangasius spp), sea bass, mullet, freshwater 
prawn, tiger prawn, mud crab. 

8. Diagnosis and prevention of common bacterial - Edwardsiellosis (Enteric Septicemia of 
Catfish), Streptococcosis, Aeromoniasis (Motile Aeromonas Septicemia); viral  Infectious 
Pancreatic Necrosis (IPN), Viral Hemorrhagic Septicemia (VHSV), White Spot Syndrome 
Virus (WSSV); fungal  Fusariosis, Cladosporiasis; and parasitic diseases  Gill fluke 
infection, Lepeophtheirus infection and Capillaria infection. 

9. Disinfection protocols used in aquaculture  Types of disinfectants, disinfection protocols, 
disinfection of eggs and larvae, disinfection of materials and equipment, disinfection of 
source water and water pipelines. 

10. Study of types of fish feed (natural vs. artificial) and nutritional requirements of fishes. 
11. Calculation and study of Feed Conversion Ratio (FCR), Food Efficiency Ratio (FER), 

Protein Efficiency Ratio (PER). 
12. Live feed culture  zooplankton  Artemia, Infosuria and Daphnia. 
13. Preparation and submission of a feasibility report for a small to medium-scale aquaculture 

farm. 
14. Visit to a freshwater aquaculture farm to observe practices and submission of a detailed 

report on the same. 

10 Scheme of Practical Examination and Assessment Pattern (Paper  50 Marks) 
Practical Examination 

A. Semester End External- 
A. Total: 30 marks                                                                                                Time: 3 hrs  
B.  

Skelton Paper for Practical 
S. No Practical Marks 
Q.1 Major Experiment 10 
Q.2 Minor Experiment 08 
Q.3 Spotting / Identification (4 x 2.5 Marks) 10 
Q.4 Journal 02 

 Total                                                                                                       30 
C.  
D. Internal Examination (20 marks) 

 

S. No Assessment / Evaluation  Marks 
1.  Multiple Choice Exam  10 
2.  Project Submission, Presentation and Viva 10 

 Total 20 
    

 
11 
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1 Major CHMZOOVI1 Classification of Chordates Theory 2 
2 Major CHMZOOVI2 Laboratory exercise based on 

classification of Chordates 
Practical 2 

3 Major CHMZOOVI3 Animal Physiology Theory 2 
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5 Major CHMZOOVI5 Type Study-Sepia Theory 2 
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Practical 2 

10 OJT CHMZOOVI10 --- Training 4 
Total  22 
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Title: Classification of Chordates 

Course Code: CHMZOOVI1 
 

S. No. Heading Particulars 

1 Description of the 
Course 

The course is designed to help learners understand the taxonomy, 
diversity, and evolutionary relationships of chordates, tracing their 
progression from simple protochordates to complex vertebrates. It 
emphasizes the morphological, anatomical, and adaptive features 
that define each major group fishes, amphibians, reptiles, birds, and 
mammals with a phylogenetic perspective. Learners will explore the 
evolutionary significance of chordate characteristics, analyze 
comparative anatomy across classes, and recognize the functional 
adaptations that enabled vertebrates to conquer diverse habitats. The 
type study of Shark provides an in-depth understanding of vertebrate 
structure, organ systems, and evolutionary specialization. This course 
builds conceptual clarity on how classification reflects evolutionary 
history and equips students with scientific reasoning to interpret form, 
function, and phylogeny within the animal kingdom. 

2 Vertical  Major 

3 Type 
 
Teaching methods 

Theory 

Lecture, Seminar, Group discussion, Presentation, simulations, field 
visits, AV mode etc. 

4 Credit 02 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: 
CO(A)1. To examine the distinguishing morphological and adaptive features of major chordate 

groups, including fishes, amphibians, reptiles, birds, and mammals. 
CO(A)2. To analyze the evolutionary relationships and trends from primitive chordates to 

advanced vertebrates through comparative study of representative organisms. 
CO(A)3. To develop skills in identification, classification, and systematic interpretation of 

chordate animals based on their taxonomic and ecological characteristics. 

8 Course Outcomes: Upon completion of the course, learners will 
CO 1. Explain and classify chordates up to the class level based on evolutionary and 

morphological features. 
CO 2. Differentiate and compare anatomical structures and adaptive characteristics across 

vertebrate groups. 
CO 3 . Apply taxonomic principles to identify and differentiate representative chordates, interpret 

their evolutionary relationships, and communicate scientific concepts using appropriate 
zoological terminology. 

 
 
 
 
 



 

9 Syllabus 

Unit I: Phylum Chordata: Group Protochordata and Group Euchordata I  
1.1 Group Protochordata: General characters and classification upto class with distinguishing features 

and suitable examples of Subphylum Urochordata: Class Ascidiacea e.g. Herdmania, Class Thaliacea 
e.g. Salpa, Class Larvacea e.g. Oikopleura, Subphylum Cephalochordata: Class Leptocardii e.g. 
Branchiostoma (Amphioxus) 

1.2 Group Euchordata I: General characters and classification upto class with distinguishing 
features and suitable examples of Subphylum Vertebrata: Division Agnatha: Class 
Ostracodermii e.g. Cephalaspis, Class Cyclostomata e.g. Petromyzon (Lamprey), Division: 
Gnathostomata: Superclass: Pisces: Class Chondrichthyes e.g. Rhinobatos (Guitar fish) Class 
Osteichthyes e.g. Clarius batracus (Cat fish) 

 
Unit II: Group Euchordata II 
 
2.1 General characters and classification upto class with distinguishing features and suitable 

examples of Division: Gnathostomata: Superclass Tetrapoda: Class Amphibia: General 
characters Examples: Limbless amphibian e.g. Ichthyophis (Caecilian), Tailed amphibian e.g. 
Amphiuma, Tailless amphibian e.g. Hyla (Tree frog) and Class Reptilia: General characters 
and Examples: Extinct reptile e.g. Ichthyosaurus, Living fossil e.g. Sphenodon (Tuatara), 
Aquatic reptile e.g. Chelonia (Sea turtle), Arboreal reptile e.g. Chamaeleo (Chamaeleon) 

2.2 General characters and classification upto class with distinguishing features and suitable 
examples of Division: Gnathostomata: Superclass Tetrapoda: Class Aves: General Characters 
and Examples: Arboreal bird e.g. Melanerpes (Wood pecker), Terrestrial bird e.g. Gallus 
(Fowl), Swimming bird e.g. Phalacrocorax (Cormorant), Flightless birds e.g. Dromaius 
(Emu) and Class Mammalia: General characters and Examples: Egg-laying mammals e.g. 
Ornithorhyncus (Duck-billed platypus), Pouched mammals e.g. Macropus (Kangaroo), 
Toothless mammals e.g. Bradypus (Sloth), Primates e.g. Macaca (Monkey) 

 

10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 

A. External Examination: Semester End External - 30 marks                Time: 1:00 hour  
                                               Format of Question Paper 
Attempt all questions. 

Question Nature of Questions  Marks 
   
   

Total 30 
Note: Equal Weightage is to be given to all the Units.  
 

B.  Internal Examination: Continuous Evaluation - 20 marks  
No Assessment / Evaluation  Marks 
1. 

Puzzles) or evaluation through assignments, projects, creative writing, role 
play, presentations or quizzes.Continuous Internal evaluation 

15 

2. Overall conduct as a responsible student  05 
 Total      20  



 

11 References: 
9. Noriyuki Satoh (2016). Chordate Origins and Evolution, The Molecular Evolutionary Road 

to Vertebrates. Academic Press is an imprint of Elsevier, Copyright © 2016 Elsevier Inc. All 
rights reserved. ISBN: 978-0-12-809934-6 (Print); ISBN: 978-0-12-803006-6 (Online). 

10. Lindell Bromham (2016). An Introduction to Molecular Phylogenetics and evolution. Oxford 
University Press. ISBN 978 0 19 873636 3. 

11. Vineeta Rawat (2024). Animal Taxonomy, Behaviour and Chronobiology. ISBN-13: -
978 8196080655. 

12. Eschmeyer's Catalog of Fishes: The website provides monthly updates and addenda to the 
core family-group names list. 

13. Integrated Taxonomic Information System (ITIS): A highly comprehensive and authoritative 
source for the scientific names and classification of species globally. It is widely used as a 
standard ITIS (.gov). 

14. IUCN Red List of Threatened Species: While primarily focused on conservation status, it uses 
a robust and current taxonomic framework for mammals, birds, reptiles, and amphibians IUCN 
Red List. 

15. The Reptile Database: A continuously updated resource that provides the current taxonomy 
and geographic data for all known reptile species The Reptile Database. 

16. IOC World Bird List: Maintained by the International Ornithologists' Union, this is a leading 
reference for the classification and nomenclature of the world's birds IOC World Bird List. 

17. Mammal Diversity Database (MDD): Curated by the American Society of Mammalogists, this 
database reflects the most current understanding of mammal taxonomy ASM Mammal 
Diversity Database. 
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Title: Laboratory exercises based on Classification of Chordates 
Course Code: CHMZOOVI2  

S. No Heading Particular 

1 Description of the Course This course provides hands-on study of vertebrate structure, 
function, and adaptations through dissections, comparative anatomy, 
and field observations. It covers major systems of representative 
chordates (fish to mammals), highlighting evolutionary trends and 
ecological significance. Field visits supplement laboratory learning, 
encouraging observation, analysis, and ethical understanding of 
animal life. 

2 Vertical Major 

3 Type Practicum 

4 Credit 2 

5 Hours allotted 60 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: 
CO(A)1. To understand the anatomical organization, physiological functions, and evolutionary 

relationships among representative chordates. 
CO(A)2. To develop practical skills in dissection, mounting, observation, and comparative analysis 

of vertebrate structures. 
CO(A)3. To foster scientific attitude, ethical awareness, and appreciation of biodiversity and 

conservation through laboratory and field-based learning.   

8 Course Outcomes: By the end of the course, students will  
CO1. Identify and describe major organ systems and adaptive features of representative 

vertebrates. 
CO2. Perform and analyze dissections, mountings, and comparative studies with scientific 

accuracy and reasoning. 
CO3. Interpret and evaluate structural, functional, and evolutionary relationships to explain 

vertebrate diversity and ecological adaptations. 

9 Syllabus 

9. Dissection of Tilapia or any bony fish to study its Digestive System, Heart and Aortic Arches 
Reproductive system and Brain. 

10. Mounting of fish scales - Cycloid & Ctenoid.  
11. Study of Accessory respiratory organ and electric organ in fish. 
12. Identification of Commercial fish: Bombay duck, Mackerel, Seer fish, Silver Pomfret, Chinese 

Pomfret, Black Pomfret, Major Carps - Rohu, Mrigal and Catla and Exotic species- Tilapia. 
13. Study of parental care in fish, amphibian and birds. 
14. Comparative study of heart - Shark, Frog, Calotes, Pigeon and Rat. 
15. Comparative study of brain - Shark, Frog, Calotes, Pigeon and Rat. 
16. Study tour - Visit to National Parks / Sanctuaries / and such other places to observe vertebrates. 

College may conduct more than one field visit for wide exposure, if feasible. However, at least 
one field visit should be such that it is affordable to every student 



 

10 

 
Internal Practical Examination Paper pattern: Marks 20 

Q1 Class Participation or evaluation through assignments, projects, creative 
writing, role play, presentations or quizzes. Continuous Internal evaluation 

15 

Q2 Overall conduct as a responsible student and attentiveness 05 
                                                                                                             Total    20 

 

Scheme of Practical Examination and Assessment Pattern (Paper  50 Marks) 
 

Duration: 3 hrs                                                                                                            Marks-30 

Sr. No. Experiment Marks 

Q.1 

Major experiment 
Dissection of Tilapia or any bony fish 
______________________ system. 
(Reproductive system / Heart and Aortic Arches / Brain.) 

10 

 
Q.2 

Minor experiment 
Dissection of Tilapia or any bony fish Digestive system. 

Or 
Mounting of fish scale 

06 

Q.3 

Identify and describe 
a. Accessory respiratory organ / electric organ in fish  
b. Commercial fish / Study of parental care   
Comparative study of heart / Comparative study of brain 

06 

Q.4 Field Report Submission & Viva 04 

Q.5 Journal 04 

 Total 30 

11 References: 
1. Noriyuki Satoh (2016). Chordate Origins and Evolution, The Molecular Evolutionary Road to 

Vertebrates. Academic Press is an imprint of Elsevier, Copyright © 2016 Elsevier Inc. All rights reserved. 
ISBN: 978-0-12-809934-6 (Print); ISBN: 978-0-12-803006-6 (Online). 

2. Lindell Bromham (2016). An Introduction to Molecular Phylogenetics and evolution. Oxford University 
Press. ISBN 978 0 19 873636 3. 

3. Vineeta Rawat (2024). Animal Taxonomy, Behaviour and Chronobiology. ISBN-13: -
978.8196080655 

4. Eschmeyer's Catalog of Fishes: The website provides monthly updates and addenda to the core family-
group names list. 

5. FishBase: A comprehensive online information system with data on virtually all fish species, it is a crucial 
resource for ecologists and fisheries managers. It works in conjunction with the Catalog of Fishes for 
taxonomic consistency. 

6. Integrated Taxonomic Information System (ITIS): A highly comprehensive and authoritative source for 
the scientific names and classification of species globally. It is widely used as a standard ITIS (.gov). 

7. IUCN Red List of Threatened Species: While primarily focused on conservation status, it uses a robust 
and current taxonomic framework for mammals, birds, reptiles, and amphibians IUCN Red List. 

8. The Reptile Database: A continuously updated resource that provides the current taxonomy and geographic 
data for all known reptile species The Reptile Database. 

9. IOC World Bird List: Maintained by the International Ornithologists' Union, this is a leading 
reference for the classification and nomenclature of the world's birds IOC World Bird List. 

10. Mammal Diversity Database (MDD): Curated by the American Society of Mammalogists, this database 
reflects the most current understanding of mammal taxonomy ASM Mammal Diversity Database 
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Title: Animal Physiology  
Course Code: CHMZOOVI3 

 
Sr. 
No. 

Heading Particulars 

1 Description the Course: This course provides an integrative understanding of comparative 
animal physiology, emphasizing on diverse systems and functions 
across invertebrates and vertebrates. The course illustrates 
comparative account of digestive, respiratory, and sensory systems 
strategies in animals. The course highlights mechanisms of control 
and coordination, environmental physiology, and adaptations in 
varying habitats and stressors. Through comparative analysis, 
learners will gain insight into physiological specializations such as 
feeding strategies, gas exchange, osmoregulation, locomotion, 
behaviour, and temperature regulation to maintain homeostasis and 
interact with their environment. 

2 Vertical 1 Major 

3 Type 
 
Teaching methods 

Theory  

Interactive Lectures, ICT-enabled Teaching, Specimen- and 
Model-Based Learning, Group Discussions, Field Exposure and 
Observation, Case Studies and Phylogenetic Mapping, Use of 
Learning Management System (LMS)   

4 Credit 2 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7  Course Objectives: 
CO(A)1. To understand the fundamental physiological principles governing animal life, 

including diffusion, respiration, digestion, homeostasis, and cell signaling. 
CO(A)2. To examine the mechanisms by which animals maintain internal balance through 

osmoregulation, thermoregulation, and feedback control systems. 
CO(A)3. To analyze physiological adaptations of animals to diverse environmental 

conditions and stressors. 
CO(A)4. To develop an integrated understanding of the relationship between cellular 

processes, organ-system functions, and overall animal survival and performance. 
8  Course Outcomes: Upon completion of this course student will  

CO1. Explain the principles of diffusion, respiratory strategies, chemotaxis, digestion, and 
ligand receptor interactions in animals.  

CO2. Describe and interpret the mechanisms of homeostasis, feedback regulation, 
osmoregulation, and thermoregulation in different animal groups.  

CO3. Compare physiological adaptations exhibited by animals in response to varying 
environmental conditions, habitats, and ecological challenges.  

CO4. Analyze the physiological responses to stress and evaluate the role of regulatory 
mechanisms in maintaining survival, health, and functional efficiency in animals. 

9 Syllabus 
Unit I: Animal Physiology I 

Diffusion in Living Organisms: Definition and significance of diffusion, Concentration 
gradient and passive transport, Osmosis. Factors affecting diffusion (Temperature, Surface area, 
Membrane thickness, Size of molecules, Permeability of membrane, implication of- 



 

Law.) 
 
Respiratory strategies in Animal- Diffusion and Bulk flow,  
 
Introduction to Chemotaxis- Definition Biological Significance and Historical Perspectives, 
Pfeffer's experiments on fern spermatozoids, Adler's work on bacterial chemotaxis, Chemotaxis 
as directed cell movement along a chemical gradient-Positive vs. negative chemotaxis, Role in 
feeding, immunity, development, and reproduction 

Digestion Physiology in Animals 
Comparative feeding mechanisms in invertebrates & vertebrates, Digestive enzymes 
in herbivores and carnivores, Gut microbiome  concept and significance 

 
Unit II: Anima Physiology II  

Homeostasis: Concept of internal balance, Homeostatic regulation in animals, Feedback 
mechanisms (Positive feedback, Negative feedback), Physiological examples of feedback 
regulation  
 
Ligand Receptor Binding and Cell Signaling: Definition of ligands and receptors, 
Characteristics of ligand receptor interactions, Receptors, ligands, and signal transduction; Cell 
surface receptors and intracellular receptors, Hormonal signaling, Neural signaling, Secondary 
messengers (cAMP, Calcium ions), Physiological significance of receptor-mediated signaling 
  
Osmoregulation: Definition and significance of osmoregulation, Water and salt balance in 
animals, Osmoregulation in aquatic animals (Freshwater animals, Marine animals), 
Osmoregulation in terrestrial animals, Role of kidneys, gills, nephridia, and salt glands; 
Hormonal control of osmoregulation  
 
Thermoregulation: Heat gain and heat loss mechanisms, Thermoregulation in animals, 
Ectothermy and endothermy, behavioral and physiological adaptations to heat and cold, 
Adaptation to temperature extremes in desert, polar, aquatic, and terrestrial animals  
 
Stress Physiology: Definition and importance of stress physiology, Physiological response to 
stress, Acute and chronic stress, Role of cortisol and adrenaline, Stress responses in different 
animals, Adaptation to environmental stressors (Heat, Cold, Hypoxia, Dehydration) 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 

A. External Examination: Semester End External - 30 marks                Time: 1:00 
hour  

                                               Format of Question Paper 
Attempt all questions. 

Question Nature of Questions  Marks 
 

 
 

 
 

 

Total 30 
Note: Equal Weightage is to be given to all the Units.  
 
 



 

B.  Internal Examination: Continuous Evaluation - 20 marks  
 

No. Assessment / Evaluation  Marks 
1. 

sentence/ Puzzles) or evaluation through assignments, projects, 
creative writing, role play, presentations or quizzes. 

15 

2. Continuous Internal evaluation 05 
Total 30  

11 References: 
 

1. Alberts, B., Heald, R., Johnson, A., Morgan, D., Raff, M., Roberts, K., & Walter, P. (2022). 
Molecular Biology of the Cell (7th Edition). W. W. Norton & Company. 

2. Lodish, H., Berk, A., Kaiser, C. A., Krieger, M., Bretscher, A., Ploegh, H., Martin, K. C., 
Yaffe, M., & Amon, A. (2021). Molecular Cell BiologyTextbook of Medical Physiology  

3. Hall, J. E., & Hall, M. E. (2020). Guyton and Hall Textbook of Medical Physiology (14th ed.). 
Elsevier. 

4. Hill, R. W., Wyse, G. A., & Anderson, M. (2022). Animal Physiology (5th ed.). Sinauer 
Associates is an imprint of Oxford University Press 

5. Nelson, D. L., & Cox, M. M. (2021). Lehninger Principles of Biochemistry (8th ed.). W. H. 
Freeman. 
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Title: Laboratory exercises based on Animal Physiology 
Course Code: CHMZOOVI4 

 

Sr. 
No. 

Heading Particulars 

1 Description the Course: This practical course provides training in experimental and 
observational techniques in animal physiology. Learners will 
perform qualitative biochemical tests, physiological experiments, 
and comparative anatomical studies to understand organ system 
functions across invertebrates and vertebrates. The course includes 
analysis of excretory products, respiratory and locomotory 
structures, heart and muscle physiology, behavioural responses, 
and effects of environmental factors. 

2 Vertical 1 Major 

3 Type 
 
Teaching methods 

Practicum 

Interactive Lectures, ICT-enabled Teaching, Specimen- and 
Model-Based Learning, Group Discussions, Field Exposure 
and Observation, Case Studies and Phylogenetic Mapping, 
Use of Learning Management System (LMS)   

4 Credit 2 

5 Hours allotted 60 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: 
 CO(A)1. To develop fundamental laboratory skills for investigating physiological processes 

such as diffusion, osmosis, thermoregulation, muscle activity, and reflex actions 
through practical experiments and demonstrations.  

 CO(A)2. To provide hands-on understanding of the structure and function of physiological 
systems, including sensory, respiratory, excretory, osmoregulatory, and nervous 
systems using specimens, charts, and models. 

 CO(A)3. To promote scientific inquiry, critical thinking, and analytical skills through case 
studies, experimental observations, and interpretation of physiological data. 

8 Course Outcomes: Upon completion of this course student will  
CO1. Perform basic physiological experiments safely, record observations accurately, and 

interpret the results of laboratory investigations.  
CO2. Identify and compare the physiological adaptations and functional organization of 

major organ systems in different animal groups. 
CO3. Analyze experimental findings, relate physiological principles to real-life biological 

situations, and communicate scientific observations effectively using appropriate 
laboratory practices. 

9 Syllabus 
1. Study of diffusion and osmosis using simple demonstrations  

2. Observation of plasmolysis and deplasmolysis  

3. Study of thermoregulatory responses in animals  

4. Measurement of pulse rate before and after exercise  



 

5. Observation of reflex action  

6. Study of pupillary light reflex  

7.  

8. Demonstration of ligand receptor signaling using charts/models  

9. Study of osmoregulatory organs in different animals  

10. Comparative study of respiratory and excretory organs in animals  

11. Case study on stress response in humans and animals  

12. Observation of sensory receptors through charts/models. 
13. Assessment of Muscle Fatigue using Finger-Tapping Test. 

 

10 A. External Practical examination skeleton Paper pattern 
Marks: 30                                                        Time: 3 hrs 

No Practical Marks 
Q1 Major question 07 
Q2 Minor Question  05 
Q3 Solve the given problem/interpret the pathological report. 04 
Q4 Identify & describe (3×3) 09 
Q5 Journal (03) & viva (02) 05 

Total 30 
B. Internal Practical Examination Paper pattern: Marks 20 

No Evaluation/Assessment Marks 

Q1 Preparation of model related to hematology.  
Models can be based on topics:  

10 

Q2 Prepare a group skit of 5-10 minutes for creating awareness on: 
phyiological disorders. Submission of report based on visit to 
laboratory/hospital 

05 

Total 20 
 



 

11 References:  
c. Choudhary, K. (2025). Animal physiology. IFAS Publications. 
d. Arora, M. P. (2017). Animal physiology (7th ed.). Himalaya Publishing House. 
e. Singh, H. R., & Kumar, N. (2021). Animal physiology and biochemistry. Vishal Publishing. 
f. Hill, R. W., Wyse, G. A., & Anderson, M. (2016). Animal physiology (4th ed.). Oxford 

University Press. 
g. Moyes, C. D., & Schulte, P. M. (2016). Principles of animal physiology (3rd ed.). Pearson 

Education. 
h. Irwin, W. S., & Eddy, F. B. (2012). Environmental physiology of animals (2nd ed.). 

Wiley-Blackwell. 
i. Randall, D., Burggren, W., & French, K. (2002). Eckert animal physiology: Mechanisms 

and adaptations (5th ed.). W. H. Freeman 
j. R. Eckert & D. Randall (1982):  Physiology: 2nd  W. H. Freeman & Co. 
k. C. Ladd Prosser Ed. (1991):  & Metabolic Animal  

Animal  4th Ed. Wileg  Liss Publ. 
l. Withers, P.C. (1983):  Animal  International Ed. Saunders 

College Publishing. 
m. K. Schmidt  

Cambridge Univ. Press. 
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Title: Type Study  Cuttlefish (Sepia) and Shark (Scoliodon) 
Course Code: CHMZOOVI5  

 

Sr. 
No. 

Heading Particulars 

1 Description the 
Course: 

This course provides a comparative study of Sepia (cuttlefish) and 
Shark (Scoliodon), focusing on their classification, habit and 
habitat, distribution, and ecological roles. The course provides 
description of external morphology, locomotion, and economic 
importance, along with detailed study of major systems, digestive, 
respiratory, circulatory, excretory, nervous, sensory, and 
reproductive structures of cuttlefish and shark. 

2 Vertical 1 Major 

3 Type 
 
Teaching methods 

Theory  

Interactive Lectures, ICT-enabled Teaching, Specimen- and 
Model-Based Learning, Group Discussions, Field Exposure and 
Observation, Case Studies and Phylogenetic Mapping, Use of 
Learning Management System (LMS)   

4 Credit 2 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: The course is designed to acquaint learners to,  
CO(A)1. To acquaint learners to habit, habitat, distribution, general characters, and 

classification of Sepia and Scoliodon.  
CO(A)2. To acquaint learners with structural and functional organization of major systems. 
CO(A)3. To enable the learner to evaluate ecological and economic importance of Sepia and 

Scoliodon, emphasizing their role in marine ecosystems, fisheries, and conservation. 

8 Course Outcomes: Upon completion of the course, learners will: 
CO 1 Classify Sepia and Shark within their respective phyla and explain their adaptations 

to aquatic environments. 
CO 2 Analyze the anatomy and physiology of organ systems in Sepia and Scoliodon. 
CO 3 Evaluate the ecological significance and economic uses of Sepia and Scoliodon. 

9 Syllabus  
Unit I: Type study: Cuttlefish (Sepia) 
 
General characters and classification, Habit and habitat, External characters, mantle 

cavity, locomotion, economic importance 
Digestive system, Respiratory system, Circulatory system, Excretory system, Nervous 

system and Sense organs, Reproductive system 
 
Unit II: Type study: Shark (Scoliodon)  
 
General characters and classification, Habit and habitat, External characters and economic 

importance 
Digestive system, Respiratory system, Circulatory system, Excretory system, Nervous 

system and Sense organs, Reproductive system, copulation, fertilization and 



 

development and Endoskeleton of shark: Axial - Skull and vertebral column and 
Appendicular - Pelvic and pectoral fins, pelvic and pectoral girdle. 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 

G. External Examination: Semester End External - 30 marks             Time: 1:00 hour 
                                                

Format of Question Paper 
Attempt all questions. 

Question Nature of Questions  Marks 
 

 
 

 
 

 

                                                                                   Total                       
30  

Note: Equal Weightage is to be given to all the Units.  
 
H.  Internal Examination: Continuous Evaluation - 20 marks  
 

 Assessment / Evaluation  Marks  
1. 

sentence/ Puzzles) or evaluation through assignments, projects, 
creative writing, role play, presentations or quizzes.Continuous 
Internal evaluation 

15 

2. Overall conduct as a responsible student and attentiveness 05 
Total                                                                                                                  20  

11 References: 
1. Modern text book of Zoology - Vertebrates; Professor R.L. Kotpal; 

Rastogipublication; Third Edition 2012. 
2. Vertebrate Zoology for Degree students; V. K. Agarwal; S. Chand Publication; 2012.  

3. Chordate Zoology Volume II, Prof. N. Arumogam. Saras Publication.  
4. Chordate Anatomy Mohan P. Arora, Himalaya Publishing House, First edition. 
5. The life of Vertebrates; J.Z. Young; ELBS - Oxford University Press; Third edition, 

2006 Textbook of chordate Zoology, Vol. II, G.S. Sandhu, H. Bhaskar; Campus 
Book 

6. International, First edition, 2005. 
7. Introduction to Zoology - Vol II: K. K. Chaki, G. Kundu and S. Sarkar, New 

Crystal Book Agency. 
8. Chordate Zoology by E. L. Jordan and P. S. Verma, edition,2009, Chand 

publications. Chordate Zoology by P. S. Verma, edition,2009, Chand 
publications. 

9. Modern Textbook of Zoology Vertebrates by R.L. Kotpal, edition Jan 2015, Rastogi 
publications. 

10. Practical Zoology: Vertebrate, by S. S. Lal, 2015. 
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Title: Laboratory exercises based on Type Study  Cuttlefish 
(Sepia) and Shark (Scoliodon) 

Course Code: CHMZOOVI6 
S. 

No. 
Heading Particulars 

1 Description the 
Course 

This course provides hands-on study of vertebrate structure, 
function, and adaptations through dissections, comparative 
anatomy, and field observations. The practical component 
reinforces theoretical knowledge through hands-on study and 
dissection in both Sepia and Shark. Field visits supplement 
laboratory learning, encouraging observation, analysis, and 
ethical understanding of animal life. 

2 Vertical 1 Major 
3 Type Practicum 
4 Credit 2 Credits 
5 Hours allotted 60 Hours 
6 Marks allotted 50 Marks 
7 Course Objectives: 

CO(A)1 To understand the anatomical organization, physiological functions, and 
evolutionary relationships among representative chordates. 

CO(A)2 To develop practical skills in dissection, mounting, observation, and comparative 
analysis of vertebrate structures. 

CO(A)3 To foster scientific attitude, ethical awareness, and appreciation of biodiversity 
and conservation through laboratory and field-based learning.   

8 Course Outcomes: By the end of the course, students will  
CO1. Identify and describe major organ systems and adaptive features of representative 

vertebrates. 
CO2. Perform and analyze dissections, mountings, and comparative studies with scientific 

accuracy and reasoning. 
CO3. Interpret and evaluate structural, functional, and evolutionary relationships to explain 

vertebrate diversity and ecological adaptations. 
 

9 List of Practical 
1. Dissection of Sepia to study its Digestive System, Reproductive System and Nervous 

System  
2. Temporary mounting of Jaws, Radula, Statocyst, and Spermatophore in Sepia  
3. Dissection of Scoliodon to study its Digestive System, Reproductive System, Brain, 

Cranial Nerves [V, VII, IX & X] and Heart and Aortic Arches. Mounting of Placoid 
scales. 

4. Study tour - Local fish market. College may conduct more than one field visit for wide 
exposure, if feasible. However, at least one field visit should be such that it is 
affordable to every student 

 
 
 
 
 
 
 



 

10 Scheme of Practical Examination and Assessment Pattern (50 Marks)
External Practical Examination: Semester End External- 

30 marks                                                        Time: 3 hrs 
Skelton Paper for Practical 

No Practical Marks 

Q.1 Major experiment 
Dissection of Sepia ______________________ system. 
(Reproductive system / Nervous system) 

Or 
Dissection of Scoliodon ______________________ system. 
(Heart and Aortic Arches / Reproductive system / Cranial Nerves [V, 
VII, IX & X]) 

12 

Q.2 Minor experiment 
Dissection of Sepia Digestive system. 

Or 
Dissection of Scoliodon ______________________ system. 
(Digestive /  Cranial Nerves [V& X or VII & IX] or Brain) 

07 

Q.3 Minor experiment 
Mounting or Temporary slide preparation of: Jaws & Radula 
/Statocyst / Spermatophores 

Or 
Mounting or Temporary slide preparation of: Placoid scales 

07 

Q.4 Journal 04 
Total 30 

Internal Examination (20 marks) 
 

S. No Assessment / Evaluation  Marks 
1. Class Participation or evaluation through assignments, 

projects, creative writing, role play, presentations or 
quizzes.Continuous Internal evaluation 

15 

2. Overall conduct as a responsible student and attentiveness 05 
Total 20 

 
11 
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Smt. Chandibai Himathmal Mansukhani College 
(Autonomous) 

 
 
 

Third Year B. Sc. 
(Zoology) 

Semester- VI 

 
 

Title: Histology and Endocrinology 
 
 
 
 
 

Vertical - 1 
Major- 2 Credits 

 
 
 
 
 
 
 
 

With effect from the  
Academic Year 2026-27 

 



 

Title: Histology and Endocrinology 
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Sr. 
No. 

Heading Particulars 

1 Description the 
Course: 

This course introduces the fundamental principles of histology and 
endocrinology. The course covers histology of major organ systems, and 
staining techniques used in research and diagnostics. The endocrinology 
component covers hormone types, mechanisms of action, feedback 
regulation, and disorders of major endocrine glands. Emphasis is placed 
on integrating structural knowledge with physiological functions and 
clinical relevance, providing a strong foundation for studies in zoology, 
biomedical sciences, and health-related fields. 

2 Vertical 1 Major 

3 Type 
 
Teaching methods 

Theory  

Interactive Lectures, ICT-enabled Teaching, Specimen- and 
Model-Based Learning, Group Discussions, Field Exposure and 
Observation, Case Studies. Use of Learning Management System 
(LMS)   

4 Credit 2 

5 Hours allotted 30 Hours 

6 Marks allotted 50 Marks 

7  Course Objectives: The course is designed to acquaint learners to the 
CO(A)1.  Microscopic structure, organization, and functions of animal tissues and organ systems.  
CO(A)2.  Principles of endocrine regulation, hormone action, and feedback mechanisms.  
CO(A)3.  Histological techniques and their applications in biomedical research and diagnostics. 
 

8  Course Outcomes: On completion of the course the learner will  
CO1 Identify and describe the histology of tissues and major organ systems.  
CO2 Understand endocrine gland functions, hormonal regulation, and associated disorders.  
CO3 Apply basic histological and endocrinological knowledge to interpret normal and pathological 

conditions. 

9. Syllabus 
Unit I  Histology 
 
Introduction to Histology 

 Definition, scope and importance 
 Animal tissue  Types, structure and their function  epithelial, muscular, 

connective and nervous. 
 Relevance in Zoology and diagnostics. 

Histology of Organ Systems 
 Integumentary System  V.S. of skin (Epidermis, Dermis, Hypodermis) and 

Associated structures (Hair, Sebaceous and Sweat glands, Skin receptors) 
 Digestive System  V.S. of Tooth and T.S. of Tongue. General histological 

organization of the digestive tract: mucosa, submucosa, muscularis externa, and serosa. 
 Histology of oesophagus, stomach, duodenum, ileum, rectum, and accessory glands  



 

liver, pancreas, and salivary glands 
 
Unit II  Endocrinology 
 
Introduction to Endocrinology 

 Definition, scope, and importance 

 Overview, characteristics of endocrine glands 

 Hormones: types, mechanisms (peptide vs steroid) 

 Feedback regulation (positive and negative) 
Hypothalamus, Pituitary Gland and Pineal body 

 Hypothalamic releasing and inhibiting hormones 

 Anterior and posterior pituitary  structure and hormones 

 Hormones of pineal body 

 Disorders: dwarfism, gigantism, acromegaly, diabetes insipidus 
Thyroid and Parathyroid Glands 

 Structure and hormones (T3, T4, calcitonin, PTH) 

 Regulation of calcium metabolism 

 Disorders: hyper/hypothyroidism, goitre, tetany 
Adrenal Gland 

 Adrenal cortex: mineralocorticoids, glucocorticoids, adrenal androgens  DHEA 

 Adrenal medulla: adrenaline (epinephrine), nor-adrenaline (nor-epinephrine) and 
dopamine 

 Stress response 

 Disorders:  disease,  syndrome 
Pancreas and Glucose Homeostasis 

 Islets of Langerhans: cell types  alpha, beta, delta and pp 

 Hormones of pancreas  insulin, glucagon, somatostatin, pancreatic polypeptide, 
amylin. 

 Diabetes mellitus 
Other endocrine organs  Thymus, gastrointestinal tract, heart, placenta, kidneys, adipose tissue. 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 

A. External Examination: Semester End External - 30 marks                Time: 1:00 
hour  

                                               Format of Question Paper 
Attempt all questions. 
Question Nature of Questions  Marks 

 
 

 

 
 

 

Total 30 
Note: Equal Weightage is to be given to all the Units.  

  



 

 
B. Internal Examination: Continuous Evaluation - 20 marks  

 
 Assessment / Evaluation  Marks 

1. 
sentence/ Puzzles) or evaluation through assignments, projects, creative 
writing, role play, presentations or quizzes. 

10 

2. Overall conduct as a responsible student and attentiveness 05 
Total 20 

  
11 References: 

 
10. Suvarna, S. K., Layton, C., and Bancroft, J. D. (2018).  Theory and Practice 

of Histological Techniques (8th ed.). Elsevier. 
11. Junqueira, L. C., and Carneiro, J. (2017).  Basic Histology: Text and Atlas (15th 

ed.). McGraw-Hill. 
12. Ross, M. H., and Pawlina, W. (2020). Histology: A Text and Atlas with Correlated Cell 

and Molecular Biology (8th ed.). Wolters Kluwer. 
13. Gartner, L. P., and Hiatt, J. L. (2014). Color Textbook of Histology (4th ed.). Elsevier. 
14. 

and Colour Atlas (6th ed.). Elsevier. 
15. Nussey, S., and Whitehead, S. (2001). Endocrinology: An integrated approach. BIOS 

Scientific Publishers. 
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Oxford textbook of endocrinology and diabetes (3rd ed.). Oxford University Press. 
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endocrinology. Springer. 
20. Strauss, J. F., III, and Barbieri, R. L. (2019). Yen and  reproductive 

endocrinology: Physiology, pathophysiology, and clinical management (8th ed.). Elsevier. 
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Title: Clinical research 
Course Code: CHMZOOVI8 

 

1 Description of the 
Course 

This course provides a comprehensive introduction to clinical research and 
clinical trials, covering the journey from discovery to market. Learners will 
be acquainted with the fundamentals of medical diagnostics, clinical trial 
design, phases, and operational workflows. Emphasis is placed on ethical 
principles, regulatory frameworks, and stakeholder roles in India and 
globally. The course introduces clinical data management, basic biostatistics, 
safety monitoring, and adverse event reporting. Learners also gain exposure 
to scientific writing, trial documentation, compliance requirements, and 
emerging models such as virtual and decentralized trials. The program 
prepares learners for entry-level roles and career pathways in clinical 
research, pharmaceuticals, and academia.  

2 Vertical Major- Mandatory elective 

3 Type Practicum 

4 Credit 2 

5 Hours allotted 60 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: 
CO(A)1. To build foundational knowledge of clinical research principles, ethical frameworks, regulatory 

guidelines, and the role of stakeholders in clinical trial processes.  
CO(A)2. To develop a practical understanding of clinical trial design, clinical operations, drug safety 

monitoring, clinical data management, and scientific communication. 
CO(A)3. To prepare learners for professional roles in clinical research by imparting applied skills in 

documentation, compliance, and career development pathways.  

8 Course Outcomes: On completion of the course the learner will  
 
CO 1. Explain the basic clinical research process, trial phases, ethical principles, and regulatory 

framework and requirements in the global and Indian context.  
CO 2. Apply knowledge of clinical trial design, clinical data management, adverse event 

reporting/analysis, and scientific writing to simulated or real-world clinical research scenarios. 
CO 3. Demonstrate professional competencies in documentation, compliance, communication, and career 

preparedness for roles in CROs, pharma/biotech/vaccine/MedTech, or academic research 

 

9 Syllabus 

Unit II  Foundations of Clinical Research 
 
Basics of Clinical Research 

Definition and concepts, Evolution (Global and India), Importance in healthcare, drug, 
development and public health, Growth, challenges, initiatives 

 
Overview of Clinical Research Process and Stakeholders 

From discovery to market, Stakeholders: Sponsors (Innovators), CROs, ECs, Drug Safety, 



 

Regulators, Investigators 
 
Clinical Trial Design and Phases 

Observational vs Interventional, Trial phases (Pre-clinical to Phase IV), Study design 
concepts (randomization, blinding, controls, crossover, parallel), Intro to virtual / 
decentralized clinical trials 

Ethics and Regulatory Guidelines 
Core ethical principles, informed consent, Confidentiality and data privacy (GDPR, HIPAA) 
National and international guidelines (ICMR, GCP, Schedule Y, Helsinki) Regulatory 
frameworks (ICH-GCP, CDSCO, DCGI, USFDA, EMA) 

 
Roles and Responsibilities in Clinical Research 

PI, CRC, CRA, Data, Analysis, Writer roles,  Role of participants and team conduct 
Medical Terminology and Documentation, Trial docs, GDP, ALCOA+ basics 

 
Unit II Clinical Data Management and Reporting 
 
Clinical Data Management, Biostatistics and Statistical Programming 

Data sources, eDC basics, Introduction to statistics (central tendencies: mean, mode and 
median; t-test; Chi-square test; ANOVA) and visualization [R, Statistical Analysis 
System (SAS)] 

 
Safety Monitoring and Adverse Event Reporting 

AE / SAE concepts and classifications, Reporting timelines and Vigilance basics, 
(Pharmacovigilance, Cosmeto-vigilance, Meterio-vigilance and Neutra-vigilance) 

 
Communication and Scientific Writing 

Clinical Study Reports, abstracts, posters, Registries (CTRI, ClinicalTrials.gov), 
Communicating with regulators, patients, public 

 
Advanced Documentation and Compliance 

Source data verification, audit trails, 21 CFR Part 11, data integrity 
 
Professional Development and Careers 

Required certifications, conflict of interest, Career pathways in CR (CROs, Pharma, Academia) 

Knowledge Process Outsourcing (KPO) for clinical research 



 

10 Scheme of Examination and Assessment Pattern (Paper  50 Marks) 
 

A. External Examination: Semester End External - 30 marks                Time: 1:00 hour  
                                               Format of Question Paper 
Attempt all questions. 

Question Nature of Questions  Marks 
 

 
 

 
 

 

Q3 Attempt any two questions out of four (5 marks each) based on 
Unit-2 

10 

                                                                                      Total                       30  
Note: Equal Weightage is to be given to all the Units.  
 

B.  Internal Examination: Continuous Evaluation - 20 marks  
 

 Assessment / Evaluation  Marks 
1. 

sentence/ Puzzles) or evaluation through assignments, projects, creative 
writing, role play, presentations or quizzes. 

15 

2. Continuous Internal evaluation 05 
Total                                                                                                                                   20 

 

11 References: 
1. Principles and Practice of Clinical Research  John I. Gallin, Frederick P. Ognibene, Laura Lee 

Johnson. 
2. Fundamentals of Clinical Trials  Lawrence M. Friedman, Curt D. Furberg, David L. DeMets. 
3. Design and Analysis of Clinical Trials: Concepts and Methodologies  Shein-Chung Chow, Jen-

Pei Liu. 
4. Practical Guide to Clinical Data Management  Susanne Prokscha. 
5. Fundamentals of Biostatistics  Bernard Rosner. 
6. Pharmacovigilance: Principles and Practice  Ronald D. Mann, Elizabeth B. Andrews. 
7. ClinicalTrials.gov  Database of global clinical trials. 
8. WHO International Clinical Trials Registry Platform (ICTRP). 
9. CTRI (Clinical Trials Registry of India). 
10. TransCelerate BioPharma  Resources on clinical trial efficiencies and innovation. 
11. Society for Clinical Data Management (SCDM)  Data management and digital transformation 

best practices. 
12. DIA (Drug Information Association)  Training modules and regulatory updates. 
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Title: Laboratory exercise in Clinical research 
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1 Description of the 
Course 

This practical course provides hands-on training in clinical research 
operations and regulatory practices. Learners engage in protocol 
review, informed consent form drafting, and ethical dilemma 
discussions to understand trial conduct. Simulated trial management 
exercises cover feasibility assessment, delegation logs, 
documentation, and handling protocol deviations. Learners gain 
exposure to electronic data capture systems, data entry, cleaning, 
query resolution, and basic biostatistical analysis using mock datasets. 
Practical sessions include adverse event reporting with MedDRA 
coding, audit and inspection role-plays, and industry visits to CROs 
and clinical operations units, bridging theoretical knowledge with 
real-world clinical research practice. 

2 Vertical Major -Elective 

3 Type Practicum 

4 Credit 2 

5 Hours allotted 60 Hours 

6 Marks allotted 50 Marks 

7 Course Objectives: 
CO(A)1. To provide practical exposure to clinical trial processes, including protocol 

interpretation, documentation, data management, and safety reporting.  
CO(A)2. To develop applied skills in ethical compliance, trial monitoring, and interaction 

with clinical research stakeholders (CROs, pharma units, ethics committees). 

8 Course Outcomes: On completion of the course the learner will  
CO-1- Demonstrate competence in drafting, managing, and interpreting essential clinical 

trial documents (protocols, ICFs, CRFs, TMFs) and using digital trial tools (EDC systems).  
CO-2- Analyze trial-related scenarios (protocol deviations, AE/SAE cases, audits) and apply 

corrective actions in alignment with regulatory and ethical standards. 
CO3. Prepare and interpret essential clinical research documents, communicate scientific findings 

effectively, and demonstrate professional awareness of compliance requirements, data integrity, 
and career opportunities in clinical research, pharmacovigilance, and related industries 

9 Syllabus 

2 Protocol review and interpretation. 
3 ICF drafting and ethical dilemma discussion. 
4 Trial management simulation (delegation logs, feasibility checklist). 
5 Document drafting (CRF, Source Doc, TMF checklist). 
6 Examples: protocol deviations and corrective actions. 
7 EDC system overview (REDCap/OpenClinica). 
8 Data management workshop: entry, cleaning, queries. 
9 Biostatistics workshop (mock dataset analysis) 



 

10 Calculate the mean, mode, median, and standard deviation. 
11 AE/SAE reporting simulation (forms and MedDRA coding). 
12 Audit and inspection role-play. 

13. Industry Visit  CRO / Ethics Committee interaction (protocol and ICF process) / Industry 
Visit  Pharma / CRO Clinical Operations Unit (data, safety, reporting). 

 in CR (CROs, Pharma, Academia) 

 Knowledge Process Outsourcing (KPO) for clinical research 

10 External Practical Examination Skeleton Paper pattern 
Marks: 30                                                                                                                  Time: 3 hrs 

S.No. Experiment Marks 
Q.1. 2) 10 
Q.2. Major Experiment 7 
Q.3. Minor Experiment 5 

Q.4. Report 4 
Q.5 Certified Journal and Viva-voce 4 

Total 30 

Internal Practical Examination Paper pattern: Marks 20 
S. No Nature of evaluation/ Assesment Marks 
Q1 Minor experiment / Industrial visit / Assignment / Project 15 
Q2 Social awareness activity using AI tools, Attendance 05 

Total 20 

 

11 References: 
1. Principles and Practice of Clinical Research  John I. Gallin, Frederick P. Ognibene, Laura 

Lee Johnson. 
2. Fundamentals of Clinical Trials  Lawrence M. Friedman, Curt D. Furberg, David L. 

DeMets. 
3. Design and Analysis of Clinical Trials: Concepts and Methodologies  Shein-Chung 

Chow, Jen-Pei Liu. 
4. Practical Guide to Clinical Data Management  Susanne Prokscha. 
5. Fundamentals of Biostatistics  Bernard Rosner. 
6. Pharmacovigilance: Principles and Practice  Ronald D. Mann, Elizabeth B. Andrews. 
7. ClinicalTrials.gov  Database of global clinical trials. 
8. WHO International Clinical Trials Registry Platform (ICTRP). 
9. CTRI (Clinical Trials Registry of India). 
10. TransCelerate BioPharma  Resources on clinical trial efficiencies and innovation. 
11. Society for Clinical Data Management (SCDM)  Data management and digital 

transformation best practices. 
12. DIA (Drug Information Association)  Training modules and regulatory updates 
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