Syllabus of Theory

Part A- Introduction

Program:

Class: B.Sc.

1| Year : Il Year Session: 2026-27

LT
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2 | Course Title Animal Diversity Of Chordates
3 Conrse.Type Core Course -1 (C-4)
4 [ Pre-requisite To Study this course student should have studied Zoology in
g B.Sc. | Year.
5 | Course Learning outcomes | After completion of this course student will be able to-
(CLO)
l. Integrate traditional Indian knowledge with modern
principles of chordate biology.
2. Learn about the importance of systematic, taxonomy
and phylogeny to get a concrete idea of evolution of
Chordata.
3. Understand various morphological. anatomical
structures and functions of animals of different phyla.
: 4. Understand chordate diversity of animals and their
taxonomic position. .
5. Idenutfy the morphological and anatomical features
and basis of chordate classification.
, 6. Know economic importance and present status of
r. animals that will develop positive attitude towards
' conservation of biodiversity.
6 | Credit Value 04 -
7 | Total Marks Max. Marks: 30+70 Min. Passing Marks: 35




Part B- Content of the Course

Total No. of Lectures (03 hours/Week)
Total No. of Lectures = 60

3.1 General Characteristics and Classification of Amphibia up to Orders.
3.2 Type study of Frog.

3.3 Paedomorphosis in Amphibia.

3.4 General characters and Classification of Reptiles up to order.

3.5 Type study in Uromastix.

3.6 Poisonous and non-poisonous Snake.

3.7 Poison apparatus and biting mechanism of poisonous snakes.

Suggested Activity: 1. Importance of Amphibia in Ancient Indian Culture.
2. Importance of Reptiles 1n Ancient Indian Culture.

Unit ‘ Topic No. of
-I Tl e i S TS e, =EE —_— ) — LeCtureS
B | Introduction to Chordates and Ancicnt Indian Animal Science:
12
5 1.1 Traditional Knowledge on Animal Science in Ancient Indian
Civilization.
1.2 Contribution of Indian Scientist in the field of taxonomy —
Sundar lal Hora and Beni Charan Mahendra.
1.3 “‘Dashavatara’ (Matsya , Kurm , Varah etc.) described in Indian
literature from a scientific and evolutionary perspective.
1.4 Origin of Chordates, General Characteristics and Classification of
Chordata up to Class (As per Parker & Haswell, 7th Edition).
1.5 Classification of Urochordata and Cephalochordata up to Order.
1.6 Type study of Herdmania.
1.7 Type study of Amphioxus.
Suggested Activity: Prepare a chart showing the hierarchical classification of
' Phylum Chordata up to orders.
| Keywords: Chordata, Urochordata, Cephalochordata, Agnatha, Herdmania,
| Amphioxus.
II Agnatha and Pisces o - 12
2.1 Classification of Agnatha up to order.
2.2 Study of external features of Petromyzon and Myxine.
2.3 Comparative study of Petromyzon and Myxine.
2.4 General Characteristics and Classification of Pisces up to Orders.
2.5 Type study of Scoliodon.
2.6 Accessory Respiratory Organs in Fishes.
2.7 Development of Placoid Scales.
Suggested Activity: 1.Visit a local fish {arm or fisheries department to study
traditional aquaculture techniques.
2. Importance of Fishes in Ancient Indian Culture,
Keywords: Agnatha, Petromyzon, Myxine, Pisces, Scoliodon, aquaculture.
I1I Amphibia And Reptiles 12

2
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Keywords: Amphibia, Reptilia, Paedomorphosis, Poison Apparatus, Snake

Venom

v

Bird

4.1 Brief Introduction to “Birdman of India” — Dr. Salim Ali.
4.2 General Characteristics and Classification of Aves up to Orders.

4.3 Type study of Columba livia.
4.4 Flight Adaptations in Birds.
4.5 Types and development of Feathers.

Suggested Activity: 1. Conduct a field observation or documentation of local
bird species and their flight or migratory behaviour.

| 2. Importance of Birds in Ancient Indian Culture.

Keywords: Aves, Dr. Salim Ali, Flight Adaptation, Columba livia, Feathers.

12

Mammals

5.1 General Characteristics and Classification of Mammals up to Order.

5.2 Type study of Lepus.

5.3 Adaptive radiation in mammals with reference to locomotory
appendages.

5.4 Dentition in mammals.

5.5 Introduction to Zoological Survey of India (ZSI) and Its Role.

Suggested Activity: 1. Importance of Mammals in Ancient Indian Culture.

Keywords: Mammalia, Adaptive Radiation, L.ocomotory, Appendages,

| Evolution, ZSI.

12




Part C-Learning Resources

Text Books, Reference Books, Other resources |

Suggested Readings:
1. Rig-Veda, Chandogya Upanishad, Sushruta Samhita, Charaka Samhita, Manasiitra, Matsya
Purana , Vishnu Purana.
2. Concise History of Science in Ancient and Medieval India (Zoology Chapter) Ed.
Subbarayappa, INSA, N.D.
3. Wilson, H.H. (Trans.). The Vishnu Purana, Declhi : Motilal Banarsidas, Various Edition,
Gita Press Gorakhpur.
4, Sharma, R. (2021) ‘Dashavatara’ and Evolutionary Symbolism in Indian Tradition Journal of
Indian Philosophy and Religion, 23(2), 45-62.
5. Dhami, P. S., & Dhami, J. K. (2006). Chordate Zoology. R. Chand & Co.; New Delhi.
6. Parker, T.J., & Haswell, W. A. (1972). Textbook of Zoology — Vertebrates (7th Edition,
Vol. II). Macmillan, London.
7. Jordan, E. L., & Verma, P. S. (1965). Chordate Zoology (Revised & Fnlarged Edition). S.
' Chand & Co., New Delhi.
! 8. Jordan, E. L. (2009 Reprint). Chordate Zoology. S. Chand & Co., New Delhi.
9. Kotpal, R. L. (2000). Modern Textbook of Zoology — Vertebrates. Rastogi Publications,
Meerut.
10. Ali, Salim. (1968). The Book of Indian Birds (12th Edition). Bombay Natural History
Society , Mumbai.
11. Sinha A.K., Adhikari S., Ganguly B.B. "Biology of Animals" Vol Il New central Book

Agency Calcutta (2012)
12. Deoras, P.J. "Snakes of India" National Book trust of India (1981)

13.5r%e SAH, 9T ATemT, AEHEd FHEH, TS, HeAdT Ud StEwe” Ty g R, R

| 14 FTSATH, AT, UL, "FOEET i e wAnft ufsase, 77 (2018)
15. 91T, =¥, 379m, FIF, TIF "FReeT HoaA7 & F0" vRer 3 2, st
16. Books Published by Madhya Pradesh Hindi Granth Academy, Bhopal. M.P.

Suggested EquiValent Online Course

1. SWAYAM Portal — Higher Education Channel 9
https:/www.swayamprabha.gov.in/index.php/program/current_he/9

2. National Digital Library of India (NDLI)
https://ndl.iitkgp.ac.in/

3. YouTube — Introduction to Chordates
https://www.youtube.com/watch?v=BBfdzpdNh70

.' 4. YouTube — Classification of Fishes

' https://www.youtube.com/watch?v=6GhbIWJ3Swsc

5. Zoological Survey of India (ZSI)
https://zsi.gov.in/




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE) : 30 Marks

University Exam (UE) 70 marks

University Exam Section
Time: 03 Hours

Section (B): Short Questions
Section (C): Long Questions

Internal Assessment: Class _'I'ést_As_sIgI_ﬁ:h_e1'_1U'Prcsén'l"at-i'on 30
| Continuous Comprehensive

Evaluation (CCE)

External Assessment; Section(A): Very Short Questions 70




Syllabus of Practical

Part A Introduction

Program: Class: B.Sc.

Year: [1™ Session: 2026-27

1 Course Code

2 Course Title

3 | Course Type

Subject: Zoology

R

Core Course — l_((fd)

4 | Pre-requisite

To study this course a student must have had subject of the
zoology in B. Sc. I year

5 | Course Learning outcomes
(CLO)

]

1.

| Upon completion of this course, students will be able to:

Integrate traditional Indian knowledge systems with
modern scientific understanding of Animal
Diversity of Chordates.

Comprehend the diversity, organization, and
taxonomic position of various chordate groups.
Identify and describe the morphological features
that form the basis of chordate classification.
Recognize the economic importance and
conservation value of different chordate groups,
fostering a positive attitude toward biodiversity
conservation.

6 Credit Value

02

7 Total Marks

| Max. Marks: 30+70 Min. Passing Marks: 35




Part B- Content of the Course

Total No. of Practicals (2 hours/Week)
Total No. of Practicals = 60 hours

S. No. Topics | No. of Lectures

1 Study of museum specimens:- 15
Protochordata: Herdmania, Amphioxus.

Fishes : Scoliodon, Stegostoma, Torpedo, Heteropneustes, Labeo,
Exocoetus, Hippocampus, Anabus, Eel, I'lat fish.

Amphibia : Necturas, Bufo, Rana, Salamander, Hyla, Axolotl
larva, mid Wife Told, Ichthyophis

Reptilia : Chelone, Trionyx, Hemidactylus, Varanus, Chameleon,
Draco, Viper, Naja, Hydrophis.

Aves : Local birds, Vulture, Great Indian Bustard, Lesser Flofican.
Mammals: Bat, Funambulus. Platypus, Rat.

¥4 Identification of poisonous and non-poisonous snakes using head ' 10
scale features and models of poison upparatus. '

3 Demonstration of Fish Dissection 10
(Using commercially available local fish / computer simulation /
YouTube videos / models and charts)

» Study of general viscera and arterial system.
» Study of cranial nerves V, VII, IX, and X.

4 Study of scales of fishes (Cycloid, Ctenoid, Ganoid, and Placoid) 05
using permanent slides or models.

5 Study of different types of Feathers / Beaks of birds. 05

6 Study of flight adapmﬁls in birds using skeletons or models. | 05

-7 |Collection - 10

|

Keywords:- Chordate Specimens, Feathers, Cranial Nerves, Amphibia, Reptile, Birds, Mammals.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Lal, S. S. (2009). Vertebrate Practical Zoology (11th Revised Edition). Rastogi Publications,
Meerut.
. Sharma, Vijay Laxmi. (2004). Practical Zoology. Paragon Industrial Publications.
3. Verma, P. S. (2010). Manual of Practical Zoology — Chordates (1 1th Edition). S. Chand & Co.
Ltd., New Delhi.
. Prakash, M., & Arora, C. K. (1998). Laboratory Animals. Anmol Publications, New Delhi.
5. Yadav, R. K., & Varshney, R. (2015). Practical Zoology. Kedarnath Ramnath, Meerut.
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6.

7.
8.

AT, TE. O, "ggrTenRss groft e morad vendt swvee, #7s
ST, Frget, 59, A¢w, wrrear, wrife unfr e v e d $ efeeras
Books Published by Madhya Pradesh Hindi Granth Academy, Bhopal.

Suggested Equivalent Online Courses:
1.

SWAYAM & SWAYAM PRABHA (Channel 9 — Zoology Practicals)
https://www.swayamprabha.gov.in/index.php/program/current_he/9
National Digital Library of India (NDLI)

https://ndL.iitkep.ac.in/

ProDissector — Virtual Dissection Platform

https://www.prodissector.co.in

YouTube Zoology Practical Demonstrations/<ish Dissection (Scoliodon) —
https://www.youtube.com/watch?v=BBfdzpdNh70

Snake Identification and Poison Apparatus
https://www.youtube.com/watch?v=6GbJ WI3Swsc

Zoological Survey of India (ZSI) Digital Repository |
https://zsi.gov.in/

MP Hindi Granth Academy — Zoology ¢-Content
https://www.mphindigranthacademy.org/

|

Part D-Assessment and Evaluation |

’ Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
|
Attendance Practical Record File
30 o 70
Assignments (Charts/ Model Tuable work [ Experiment

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

Total Marks: 100
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2.

Rig-Veda, Chandogya Upanishad, Sushruta Samhita, Charaka Samhita, Manasitra, Matsya

Purana, Vishnu Purana.
Concise History of Science in Ancient and Medieval India (Zoology Chapter) Ed.
Subbarayappa, INSA, N.D.

Wilson , H.H. (Trans.). The Vishnu Purana. Delhi : Motilal Banarsidas, Various Edition,

Gita Press Gorakhpur.
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4. Sharma, R. (2021) *Dashavatara’ and Evolutionary Symbolism in Indian Tradition Journal of
Indian Philosophy and Religion, 23(2), 45-62.

5. Dhami, P. S., & Dhami, J. K. (2006). Chordate Zoology. R. Chand & Co., New Delhi.

6. Parker, T. J., & Haswell, W. A. (1972). Textbook of Zoology — Vertebrates (7th Edition,
Vol. II). Macmillan, London.

7. Jordan, E. L., & Verma, P. S. (1965). Chordate Zoology (Revised & Enlarged Edition). S.
Chand & Co., New Delhi.

8. Jordan, E. L. (2009 Reprint). Chordate Zoology. S. Chand & Co., New Delhi,

9. Kotpal, R. L. (2000). Modern Textbook of Zoology — Vertebrates. Rastogi Publications,
Meerut.

10. Ali, Salim. (1968). The Book of Indian Birds (12th Edition). Bombay Natural History
Society, Mumbai.

11. Sinha A K., Adhikari S., Ganguly B.B. "Biology of Animals" Vol Il New central Book Agency
Calcutta (2012)

12. Deoras, P.J. " Snakes of India" National Book trust of India (1981)

13. Stehar ST, Q1T 3TRM, Heeieet HADH, "SHISTI, FAA Td 3¢ abiE” THY o 34T, SR

14, PIEUTH, IR, Tel. "HATHT ol gl J&aeh gfeerdaid, #36 (2018)

15. rT, 21,30, &l ek, Tl "hREeT Tl d &Hrd” A b 3N, AR

16. Books Published by Madhya Pradesh Hindi Granth Academy, Bhopal.

3 H HHADET HIAASH UTSThA:

1. SWAYAM Portal - Higher Education Channel 9
https://www.swayamprabha.gov.in/index. plip/prograni/current_he/9

2. National Digital Library of India (NDLI)
https://ndl.iitkgp.ac.in/

3. YouTube — Introduction to Chordates
https://www.youtube.com/watch?v=BBfdzpdNh70

4. YouTube — Classification of Fishes
https://www.youtube.com/watch?v=6GbJWJI3Swsc

5. Zoological Survey of India (ZSI)

https://zsi.gov.in/
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1. Lal, S. S. (2009). Vertebrate Practical Zoology (1 1th Revised Edition). Rastogi
Publications, Meerut.
Sharma, Vijay Laxmi. (2004). Practical Zoology. Paragon Industrial Publications.
Verma, P. S. (2010). Manual of Practical Zoology — Chordates (11th Edition). S. Chand &
Co. Ltd., New Delhi.
Prakash, M., & Arora, C. K. (1998). Laboratory Animals. Anmol Publications, New Delhi.
Yadav, R. K., & Varshney, R. (2015). Practical Zoology. Kedarnath Ramnath, Meerut.
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I. SWAYAM & SWAYAM PRABHA (Channel 9 - Zoology Practicals)
https://www.swayamprabha.gov.in/index.php/prograni/current_he/9

2. National Digital Library of India (NDLI)
https://ndl.iitkgp.ac.in/

3. ProDissector — Virtual Dissection Platform
https://www.prodissector.co.in

4. YouTube Zoology Practical Demonstrations/ish Dissection (Scoliodon) —

https://www.youtube.com/watch’v=BB d/pd N1 70
5. Snake Identification and Poison Apparatics - -
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https://www.youtube.com/watch?v=6GbJWI3Swsc

6. Zoological Survey of India (ZSI) Digital Repository
https://zsi.gov.in/

7. MP Hindi Granth Academy — Zoology e¢-Content
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