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The course is to provide the basics of aguatic biology on the aspects of natural history and diversity of
fish. 0 Basic anatomy of Fish and Shellfish [0 Study of food and feeding habits of commercially
important fish. [0 Digestive system, Natural fish food, Types of feeding [0 Qualitative and Quantitative
methods of analysis of stomach contents. I Age and growth determination by direct and indirect
methods. [0 Reproductive biology: maturity stages, gonadosomatic index, pondoral index, fecundity, sex
ratio and spawning. [J Eggs and larval stages and developmental biology of finfishes and shell fishes. [
Tagging and marking of finfish and shellfish. [ Behavior and cognition. Schooling, orientation and
migration. [0 Symbiosis and biodiversity

outline:

Biology is the study of life forms and in this undergraduate course the students will be studying life history
events of fishes, including shellfishes in the context of fisheries and important aquaculture species. The
main aim of this course is to introduce the immensely fascinating world of fish biology, to give advanced
information on the unique adaptations of various biological systems of fish and shellfish, to provide basic
practical skills in different aspects of aquatic biology such as sampling of fish and shellfish, quantitative
meristic and morphometrics, comparative studies on gills, scales, pharyngeal teeth and brain of fishes and
to understand the principles of aquatic biology life in freshwater; lentic and lotic environments, freshwater
wetlands will be discussed in this course.

oooa: Oooo0ooo:
oooo O0000:20%
00 O:30%
00 O :40%
00 :%
Oooo0o0ooa:

Students will be trained in the aspects of aquatic biology. Students will be provided with update
knowledge of fish and shellfish biology and their issues in management.

ooo0o:

1. Dr. Lynwood and S. Smith, 2003. Introduction to fish physiology, Narendra Publishing House, Delhi.
352 pp. 2. Srivastava, C.B.L. 2008. Fish Biology. Narendra Publ. Hse., India, 329 pp. 3. Bone, Q and
R.H. Moore. 2008 (Third Ed.). Biology of fishes. Taylor & Francis Group, New York. 4. Helfman, G.S.,
Collette, B.B., Facey, D.E. and Bowen, B.W. 2009. The Diversity of Fishes. Biology, Evolution and
Ecology. John Wiley & Sons Ltd, Oxford
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2.19~2.25

1.-Introduction to Anatomy- External
Anatomy of fish

Objective: To introduce the importance of
aquatic biology with respect to aquaculture
practices. Brief up about the anatomy and
structural morphology of fish in the aquatic
environment.

1900000019~23000
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020

2.26~3.03

External_anatomy-associated-structure of fish

0000 00@O)

034

3.04~3.10

Food-Feeding-Habit-of-Finfishes

Obijectives: To introduce the oral regions of
fish and associated structures and their
modification in teeth, and gills, This knowledge
is important to understand the food and
feeding habits of fish biology.

040

3.11~-3.17

Oral_region_associated-System-of-Finfishes
Objectives: To understand the mechanisms
that control the movement and digestion of
food, methods of assessing digestibility of feed,
factors affecting digestion and absorption of
food nutrients, and feeding processes in fish are
discussed. An understanding of feeding habits,
feeding mechanisms, and the digestion and
absorption processes can help fish farmers and
nutritionists maximize the use of feed.

110o0oogogooon
ooooboobo0,1do1gg
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050

3.18~3.24

The circulatory system in fish

Objective: to introduce the blood circulation
system in aquatic animals. The mechanisms of
blood transport in teleost and gas exchanges.

0 ed

3.25~3.31

Digestive-System-of-Finfishes

Objectives: To understand the mechanisms
that control the movement and digestion of
food, methods of assessing digestibility of feed,
factors affecting digestion and absorption of
food nutrients, and feeding processes in fish are
discussed. An understanding of feeding habits,
feeding mechanisms, and the digestion and
absorption processes can help fish farmers and
nutritionists maximize the use of feed.

g7y

4.01~-4.07

Immune system in fish
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01 80 4.08~4.14 wotdodoooooolioaog?2
Elements of immune response in fish Oooooo
090 4.15~4.21 [MID-TERM_Examination 15~210 00 0O O
0 100 4.22~4.28 |Introduction to Aquatic Microbiology: 22~2600 OO0 0O00,27~
Microbes in the aquatic environment s 00 00oooooo,
Objective:;1. Define the term aquatic 800 000000 OOO
microbiology.2. List the importance of studying|d O [
aquatic microbiology.3. Discuss the general
impacts of microbes on the aqua industry.
0110 4.29~5.05 (Impact of Microbes on the Fish Biology and
Aquaculture; Industry
0 1201 5.06~5.12 1100000(@0O)
Antibiotic_resistance_in_aquatic_system
Objective: Antibiotic resistance in aquaculture
IS a growing concern as it can negatively
impact human health and the environment.
0130 5.13~5.19 60030 000001900
Mode of action of antibiotic resistance in Oooo@o)
microbes in aquatic system
Objective: Factors responsible for antibiotic
resistance in microbes and their control
0140 5.20~5.26 20
~240 00000022000
Mode of action of antibiotic resistance in Oo0O0@O)2000000
microbes in aquatic system Ooooo
Objective: Factors responsible for antibiotic
resistance in microbes and their control
0 150 5.27~6.02 27~
Migration patterns in fishes Objective: to 310 000ooobgon
introduce different types of migration in fish
from sea water to freshwater and from
freshwater to seawater. The importance of
migration with respect to biodiversity in
aquatic organisms will be highlighted.
0160 6.03~6.09 [THERAPEUTIC Drugs Used in aquatic U0 000O03~90000(
SYSTEM and THEIR influence on FISH OO)oooon
Objective: to introduce the responsible use of
drugs in the aquatic system
0170 6.10~6.16 [Sense-Organs-in-Fishes no0o0og@o)ypi12000
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