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T.Y.B. Sc. Zoology
Marine Science (Applied Component)
Semester V: Theory
Oceanography & Sustainable Fishery
Paper Code: RUSACMS501
Lectures 60

Objectives:
e To make learner acquire the knowledge about the geological distribution of sea and its

relation to biodiversity %&
e To make learner understand different physical and chemical factors of oce eir
role in bringing out climatic changes.
e To educate learner about the status in marine fish landings, ules and
regulations for sustainable fishery and various techniques used t'yelated data.
e To expose learner to research vessels and Institutes, deep sea fighi essels and the
advancement in oceanographic research and conservation % rine organisms.

Desired outcome:

Learner would understand different zones of sea (m
biodiversity. Learner would get to know physical an
climate changes and their effect on marine orga
different rules and regulations and the significan
basic idea of different techniques being us ainable fishery support. Learner will
understand recent trends in oceanogra h| which will motivate them to initiate
research culture and make them aware conservatlon policies and status of Marine
flora and fauna.

tat) and their impact on
al parameters of ocean during
arner would become aware of
alnable fishery. Learner would get a

Unit 1: Zonation of the Se e Biodiversity (15L)
1.1. Zonation of the Sea —VWeliti d Horizontal

1.2. Plankton classificatign a aptations
1.3. Nekton adaptat%%

1.4. Benthic adapt% 0 examples of each group)
1.5. Inter-tidal n (rocky, muddy & sandy shores)
1.6. Deep s& ms
Unlt 2 R ceanography, Chemical oceanography and Ocean related climatic

(15L)
cal parameters of the sea
*1.1. Density

2.1.2. lllumination

2.1.3. Temperature

2.1.4. Pressure

2.2. Chemical parameters of the sea

2.2.1. Salinity

2.2.2.pH

2.2.3. Dissolved gases (oxygen and carbon dioxide)

2.2.4. Nutrients in sea water
Minor constituents (nitrates, phosphates and silicates)
Dissolved organic matter



2.3. Influence of the following water movements in sea
2.3.1. Currents — wind driven and Thermohaline circulation
2.3.2. Types of waves (including Tsunami)
2.3.3. Tides
2.4. Influence of the following climatic phenomena
2.4.1. Cyclone (including Phyan)
2.4.2. El Nino
Unit 3: Sustainable fishery (15L)
3.1. Fishery acts and monitoring bodies
3.2. Remote sensing and forecasting
3.3. Geographical Information System (GIS): Concept and its application. Applicat%f
GIS in aquatic Resource identification; Digital Image Processing (DIP): Different

and Approaches %
3.4. Satellite Imagery for sustainable fishery support. \\
3.5.Time series analysis, understanding trend for forecasting
3.6. Global Positioning System (GPS), LIDAR, RADAR, SONAR- ceptand its

Applications; Echo-sounders and its Applications c_)

Unit 4: Status of Marine science research, Protection and (@aﬂon (15L)
4.1: NIO, CMFRI, CIFE, FSI, CIBA, MPEDA NIOT
4.2: Patterns and Valuing Marine Biodiversity @
4.3: Endangered, Threatened and Vulnerable mari
4.4: Conservation strategies and legislations f e species
4.4.1: Marine protected areas (MPA) 6
4.4.2.: Marine parks and Biosphere reserve

4.4.3. Conservation policy for marine Species.
4.4.4. Application of Statistical Data A IS In Marine Science Research
L)
Practical based on Mari ('bte (Applied Component: RUSACMS501)

Nitrates-Nitrogen, d) Chlerities by Conductometry, ) Turbidity, f) Estimation of CTD
(Conductivity, Tem nd Depth)

2.Estimation of h \%tals from the given water sample: Copper, Lead, Zinc
hic instruments:

1. Chemical analysis of sEa » a) Silicates, b) Phosphates, c¢) Nitrites-Nitrogen and

eversing Thermometer
Current Meter

. SecchiDisc
vi.  Standard Plankton Net
vii.  Echosounder
viii.  Corer

4. Ecological adaptations: Intertidal organisms
I.  Porifera: Sponge (Sycon)
ii.  Coelenterata: Sea anemone, Coral, Jelly fish
iii.  Annelida: Nereis, Arenicola
iv.  Arthropoda: Balanus, Hermit Crab
v.  Mollusca: Oyster, Mytilus, Sepia, Loligo, Teredo
vi.  Echinodermata: Starfish, Sea urchin



5. Coral fish: Clown Triggerfish, Queen Angelfish
6. Deep Sea Animals: Solefish (Psettodes and Cynoglossus), Angler Fish
7. Study of zooplanktons:

Copepod, Zoea, Mysis, Saggita, Fish egg, Doliolaria larva, Lucifer (Any five)

8. Endangered marine species:

Identification and reason for decline of Salmon, Sturgeon, Sea-lion, Seal and Whale

9.ldentification and operation of traditional crafts and gear.
10. Photographic documentation of Marine Science related issues. Submission of soft &
hard copy of 5 original photographs taken by the learner (Exif details required)
11. Assignment (may be submitted in a group not exceeding three students)
*Note- The practicals may be conducted by using preserved specimens / perman%y
slides authorized by the wild life and such other regulating bodies though it is
recommended that the same should be taught by using photographs/a
aids/simulations/models etc. as recommended by the UGC and as envisa
regulations of the relevant monitoring bodies. No new specimens,
procured for the purpose of conducting practicals mentioned here-

*hhkkhkkhkkkkikkkkikhkkikikk % >

e
all be



MODALITY OF ASSESSMENT - Semester V
A] Internal assessment - 40%

Sr.no. | Evaluation type Marks

1. One class test (Objective and Descriptive) 20

2. Assignment/ Case study/ Research project/ Group 20
Discussion/ Presentation/ Viva

B] External examination- 60%
Semester End Theory Assessment-60 Marks
(Duration — These examinations shall be of two hours duration for each paper.)
Theory Question Paper Pattern —
e There shall be three questions each of 20 marks.

e On each unit there will be one question. \%
e All questions shall be compulsory with internal choice within the q%J
¢ Question may be subdivided into sub-questions a, b, c... and the\allogation of marks

depend on the weightage of the topic.

Duration : 2 Hrs.

@ Total Marks: 60

Questions Options Mapks \, S Questions on
Q.1)a b, c,d Any 3 out of 4 N Unit |

Q.2)a, b, cd Any 3 out of 4 Unit 11
Q.3)a b, c,d Any3outof4 ¥ ) Unit I
Q.4)a b, c,d Any 3 out of 12 Unit 11
Q.5)4ab,cd Any 3 out of 12 All Units

Practical Examination Pa

(A) Internal Examination
Heading \ N\ Practical
Journ 05
Cla gtgpatlon 05

( Field report/ Presentation | 30
40

External (Semester end practical examination)

; Particulars

Practical
Lab work and / or Viva voce 60
Total 60




T.Y.B. Sc. Zoology
Semester VI: Theory
Aquaculture, Marine products, Processing and Fish Pathology
Paper Code: RUSACMS601
Lectures 60
Objectives:
e To make learner acquire in-depth knowledge about marine aquaculture of
commercially important fishes and crustaceans.
e To give learner an overview of various products that can be obtained from marine
organisms.
e To make learner understand different methods of preservation and processi
marine products for maintaining its nutritional quality. Q{
e To acquaint learner to fish diseases, causative agents, prevention te n
treatment.

Desired outcome: (a

Learner will take the first step to become entrepreneur in the fiel% ure fishery with
basic knowledge of marine aquaculture. Learner would be ac with various marine
products, their nutritional values and economic significan r would acquire
knowledge of specific methods of preservation and progessi r enhancing the shelf life
and commercial value of seafood.Learner would be ntify causative agents,
symptoms and treatment for different fish diseas

Unit 1: Introduction to commercial aqua (15L)
1.1. Objectives, Benefits and Scope of e,

1.2. Selection of Site and Species for %qu re and Construction of a typical Aquaculture

aYa

farm, Feed formulation in AquacUl

1.3. Aquaculture systems: E er% I-intensive and intensive culture of prawn,
Monoculture, Polyculture, compositgfish culture.

1.4. Brackish water aquacultur itopenaeus vannamei (Pacific White Shrimp)

1.5. Types of Culture $ i'é\in Aquaculture: Pond Culture, Cage Culture, Pen Culture,

Raceway Culture S )S\
1.6. Lates calcari e&&ﬁ Sea Bass) culture in race ways.
1.7. Cage farmi chycentron canadum (Cobia)
1.8. Cultur sh water crustaceans

1.9. Eco i luation of Aquaculture practices

1.10. | Aquaculture on Environment
UN *Marine Products (15L)

2.1. Biochemical composition of raw and preserved fish.
2.2. Fish protein concentrate, fish maws, isinglass, oils (body and liver), chitin, chitosan,
Fish/ Prawn pickle and chutney, fish wafers, surimi, imitation products.
2.3. Bioactive Compounds
a) Sea as treasure house of new chemicals
b) Bioactive metabolites from sponges and bacteria
¢) Bioactive toxins and eutrophication
2.4. Commercial uses of sea weeds
a) Uses of sea weeds as food: Nori (Porphyra), Kombu (Laminaria), Arame
(Eisenia), Dulse (Palmaria)



b) Liquid Seaweed Fertilizer
c) Seaweed as source of Bio-fuel
d) Seaweed in cosmetics

Unit 3: Introduction to quality control, preservation and processing (15L)
3.1 Methods of evaluating freshness and quality of fish and prawn (Organoleptic, Microbial
and Chemical)
3.2 Mechanisms of spoilage (Hyperemia, rigor mortis, Autolysis, Rancidity)
3.3 Methods of preservation— Icing, Drying, Salting, Canning, Pickling, Freezing
Unit 4: Fish pathology (15L)
4.1 Fish diseases caused by:

a) Protozoan

b) Bacteria Q?o
c) Fungi \\

d) Worms Q

e) Crustaceans ( :

f) Non parasitic diseases

g) Fish tumour %)

4.2 Symptoms and Treatment of the above diseases
4.3. Disease diagnostics tools: Histopathological methods d in PCR and its
applications.

4.4. Prevention techniques: Crop Rotation, Immune E@ ts, Genetic Improvement

Component: RUSACMS601)
Credits02

Practical based on Marine Science

c) Estimation of Chemical Oxygen<®Qegtand (COD)

2. Extraction of Chitosan om Prawn shell waste.

3. Extraction of Gelatin %

4. Mounting and ldentifjeation,of Foraminiferan shells

5. Identification of Co @dible marine fauna:

a) Fish: Polynemus spp calcarifer, Pampus argenteus, Parastromateus niger,
Rastrelliger kan bium guttatum, Harpodon nehereus, Sardinella longiceps
pia, Loligo

b) Molluscs: t
c) Crustace p, Lobster, Crab
6. ldenti I f molluscan shells: Trochus,Umbonium, Oliva, Conus, Conch shell,

Te c% ytilus, Donax, Katelysia.
7. ifigation of marine algae: Ulva, Sargassum, Padina, Fucus, Polysiphonia, Laminaria.
8. Fi

1. a) Estimation of primary productivity
b) Estimation of Biological Oxygen ﬁma OD)

seases: Identification from photograph / specimen.
a) Protozoan
b) Bacteria
¢) Fungi



d) Worms

e) Crustaceans

f) Non-parasitic diseases

9. ldentification of mangrove plants- Avicenia, Exoecorea, Sonnertia, Rhizophora.

10. Visit to any of the research institutes, fishery industry, landing centres, boat building
industry, research vessel, fish market, fishery co-operative societies, funding agencies office
and processing units and submission of report.

9. Project and submission of report (Project report may be submitted in a group not exceeding
three students).

*Note- The practicals may be conducted by using preserved specimens / permanent slides
authorized by the wild life and such other regulating bodies though it is %gly
recommended that the same should be taught by using photographs/ isual
aids/simulations/models etc. as recommended by the UGC and as i the
regulations of the relevant monitoring bodies. No new specimens, h’X\ shall be

procured for the purpose of conducting practicals mentioned hereQ)
*hkkkkkhkhkhkhkhkhkhkkhkhkikk
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MODALITY OF ASSESSMENT - Semester VI
A] Internal assessment - 40%

Sr. no. | Evaluation type Marks

1. One class test (Objective and Descriptive) 20

2. Assignment/ Case study/ Research project/ Group 20
Discussion/ Presentation/ Viva

B] External examination- 60%

Semester End Theory Assessment-60 Marks

e On each unit there will be one question. \g?o
e All questions shall be compulsory with internal choice within the q \S.‘
e Question may be subdivided into sub-questions a, b, c...

depend on the weightage of the topic.

Duration: 2 hrs

(Duration — These examinations shall be of two hours duration for each paper.)

Theory Question Paper Pattern —
e There shall be three questions each of 20 marks.

and t

of marks

N
Questions Options Marks c)Questions on
Q.1)ab,cd Any 3 out of 4 12 < ag Unit |
Q.2)a, b, c,d Any 3 out of 4 12 Nt Unit I1
Q.3)a,b,c, d Any 3 out of 4 12 NN\ Unit 111
Q.4)ab,c,d Any 3 out of 4 \O Unit Il
Q.5)a, b, c,d Any 3outof4 o All Units
Practical Examination Pattern: %
(A) N terqal Examination
Heading \ Practical
Journal ) 05
Class Participa 05
Lab work/ report/ Presentation | 30
Total 40

\r&\

(B) (ba' External (Semester end practical examination)
i rs Practical
ork and / or Viva voce 60
q otal 60
I: \
Overall Examination and Marks Distribution Pattern
Semester- V and VI
Course 501/601 502/602 Grand
Total
Internal | External | Total Internal | External | Total
Theory 40 60 100 40 60 100 200
Practicals 40 60 40 60 40 60 200




ANNEXURES
Topics for assignment Semester V
(Teachers are expected to develop additional innovative topics, varying every year, to be
assigned to the students)
1. Survey of frozen marine fish products on shelf in malls.
2. Survey of ready to eat fish food products on shelf in malls
3. Survey of ready to cook fish food products on shelf in malls.
4. Survey of prices of Marine Aquarium fishes
5. Survey of types and prices of Live Marine Aquarium fish food
6. Survey of types and prices of Marine Aquarium plants
7. Survey and listing of fishes and their prices from local market.
8. Survey of various aquarium equipments and their prices

9. Survey of fish by-products in cosmetic industry \\%QO

10. Survey of fish by-products in pharmaceutical industry.
11. Knitting/ Preparing different fishery gear (nets).

12. Making models of different fishing crafts (boats) using biodegradable matefials.
All topics mentioned above are suggestive, more creative
expected from the students, under the guidance of the

expertise, human resources, infrastructure and local
students. The assignment may be submitted in a gr

Semester \’Q
Field Visits

[1 There shall be various short and long exc tudy tours / field visits / industrial
Visits in every semester, at least one of Wi e financially affordable to every student
in the class; and that assessment and mar leld trips shall be solely based upon such

Ihnovative topics are
d teacher, to suit the
also the interest of the
ceeding three students.

where no student was restrained fer cial limitations.

1 Field visits are to be organize tate students to have firsthand experience &
exposure to technology/producti tioning of organization/units or witness a relevant
activity.

[1 Each student must makeat ledst 01 (one) such visit to the units/treatment plants/aquatic or

terrestrial habitat org the College.

[1 The list is sugg not exhaustive.

1. Visit to net m uring industry

2. Visittob g industry

3. Visit t servation/ processing industries

4. Visi

6. ViSIt4o shore for studying important intertidal organisms

7. Visitto research institutes

8. Visit to Government and Semi-Government organizations like fishery departments,
MPEDA and financial institutions

9. Visit to hatcheries and/or farms

10. Visit to fishery co- operative societies

Topics for Projects*

(Teachers are expected to develop additional innovative topics, varying every year, to be
assigned to the students)

1. Prepare feasibility report for setting up an aquarium shop on small/large scale.



2. Prepare feasibility report for setting up an industry for manufacturing any one or more fish
by-products.

3. Prepare feasibility report for setting up a fish culture unit.

4. Prepare feasibility report for building up a prawn culture unit.

5. Prepare feasibility report for various aspects of cold storage.

6. Prepare feasibility report for fish preservation unit.

7. Study of seasonal variation in nutrient content of marine water of any coast (silicates,
phosphates, nitrates).

8. Analysis of marine water samples collected from different beaches.
(DO/BOD/COD/Salinity/pH)

9. Study of Mangroves of coastal region.

* The project is mandatory and has to be submitted individually.



