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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTER -Ill

ZOOLOGY: ZO -MJ -301 (MJ -Major)
(Hffective from June -2024)

(Biochemistry and Animal Physiology - I)
(02 credits = 02 Hours/Week)

Total Hours = 30

Program Outcome
•      Develop knowledge of Animal  physiology.

•      Perform   staildard   laboratory   techliiques   to   demoiistrate   alld   ailalyse   procedures   in   the

areas of Biocllemistry.

•     Communicate basic science et`fectjvely by written  and computational meaiis.

•      Create si`ienlific  ideas from  basic  knowledge.

Course Outcome
•      Define  the  carbohydrates,  Proteiii  alid  lipid

•      Describe the  basic  structure  and coiif-tgur€ition  ot`biomolecules.

•      Pi.cparc dift`crent type of solution and buffci..

•     Explain process of digestion.

•     An integrated understanding of physiological mechanisms.

•      undei.stood the blood coniposition.

•      Describe coagulatioli of blood.

•      Explaili  respiratory  pigment.

Unit: 1 :  Biochemistry
I    Introdiiction

(15 Hours)

~    Scope ofbiochemistry
'r    Water as biological solvent

>    Weak  acids aiid bases, pH  aiid buffers
•:.    Physiology of Digestion:

>    Structl`ral  organizatioii  alid  functions  of gastrointe`stinal  tract  and  a`ssociated  glands

Mechanical and chemical digestion of food

>    Absorptio]1s of carbohydrates.  Iipids. proteins, water,  minerals  and vitamins

>    Hoi.monal  control  of seci.etion of enzymes in Gastrointestinal  tract

Unit:2  Physiology

>    Impollancc and scopcs and branches ofphyslology
>    Composition of blood and coagulation of blood

>    Respii.atory  pigments

>    Heart- structure of the heart aiid Cardiac Cycle in Human

(15 Hours)



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTFR -Ill

ZOOLOGY: ZOP -MJ -301 (MJ -Major)
(Effective from June -2024)

(Biochemistry and Animal Physiology - I)
(02 credits = 04 Hours/Week)

Total Hours = 60

I.     Laboratory general safety procedures

2.      Preparation of standard solutions and but`fei.s

3.     Preparation of atomic inodcls:
•:.    Monosaccharides:

>    Glycci.aldchydc

>    Dihydroxy acetone

>    Ribose
>    Deoxy Ribose
>    Ribulose

>    Glucose

>    Galactose

>    Fructosc
•:.    Disaccharides:

>    Maltosc
>    Lactose

>    Sucrosc
•:.    Amino acid:

>    Alaninc

>    Valine

>    Aspartic acid

>    Glutaminc

>    Tyrosine
•:.   Glyccrol

4.      Process of digestion (Mechaiiical  and chemical  digestion)

5.      Estimation  ofhaemoglobin  in blood

6.     Totalcount-RBc and WBC

7.     Differential count ofwBC

8.      Structure of heart through chart



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTER -IV

ZOOLOGY: ZO -MJ -401 (MJ -Major)
(Effective from November -2024)

(Biochemistry and Animal Physiology -11)
(02 credits = 02 Hours/Week)

Total Hours = 30
Course Outcome

•     Described the physiology ofexcretory system of human beings.

•      Explain structure and function ofuephrons

•      Explain compositioii of urine

•      Explaiii osmoregulation

•      Dcscribc classificatioil of carbohydrates, protein  and lipid

Unit  I:BIOCHEMISTRY:
•:.    Carbohydrates:Structui.e and  Biological  importance

>    Monosaccharides

>    Disdccharidcs

>    Polysacchalides

•:.    Lipids,

>    Sti.ucture and  significance
•:.   Physiologically importance:

>    Satul.ated and  unsaturated fatty acids

>    Tri-acylglyccrols

>     Pliospholipids

>    Glycolipids

>    Steroids

•:.    Proteins:  Aniiiio acids

;    Structure, Classification  and General  properties of amino acids

>     Physiological  importance of csscntial  and  non-csscntial  amino acids

>    Introduction to simple and conjugated proteins
>    Bonds stabilizing protein  structure

>     Denaturation of protein

UNIT 2:Renal  Pliysiology

>    Structure of kidney and its functional unit

>    Mechanism of urine formation
>    Regulation of water balance
>    Counter current mechanism

>    Regulation ofa.`id-base balaiice

(15  Hours)

(15  Hours)



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTER - IV

ZOOLOGY: ZOP - MJ -40]  (MJ -Major)
(Effective from November -2024)

(Biochemistry and Animal Physiology -[[)
(02 credits = 04 Hours/Week)

Total Hours = 60

PRACTICALS:

I     To study qualitative tc.sts  to identify functional groups  of carbohydrates  from given solutions

(Glucose, Fructose,  Sucrose, Lactose).

2     To  study qualitative tests  to  identify functional gl.oups of protein from given solutlons.

3      To study qualitative tests to  identify fuiictioiial of`groups  Lipid  from give]i  solutioiis.

4     To study qualitative tests ofiiormal and abnormal  coiistituentsfrom urine

®



References:
I      Biochemistry-Voct.  D  niid  voct.,J.G„Johnwilcy&   Sons.

2     Textbook  of` Biochemisti.y  -West.E.S.,  Todd.W.R,Mason.H.S..and.  Bruggen,  J.T.V.,  Oxford

&  IBH  Publishers.

3     Outlines  of Biochemistry  -Conn.E.E.,Stumpf.P.K.,  Brucning,  G   and  Doi.R.H.,  John  Wiley

&  Sons .

4     Principles  and   Techniqiies  of practical  Biochemistry-Wilson,  K.  and  Walker,  J.   Cambridge

Prcss.

5     The Tools of Biochcmisti.y-Coopcr, T. G.   John  Wilcy &  Sons Press.

6     Physical  Biocheniistry-Friefelder,  D.   W.H.   Freeman  Press.

7     Analytical Biochcmisti.y -Holme.D.J. and   Peck.II., Longman.

8      Biophysical  Chemistry:   Piinciple  aiid  techniques-  Upadhyay  A,  Upadhyay  K  and  Nath.  N.

Himalayapublishing House.

9     Experimental  Biochemistry-Clark Jr. J.M and  Switzer, R.  L.  Freeman  &Co„

10   Textbook  of` Biochemistry alid  Human  Biology -Talwar,  G.P.  and   Srivastava.  L.M.,  Printice

Hall of lndiil

11   Rcvii`w  of Mcdic`al  Physiology-Ganong.  MCGraw-Hill.

12  Human T'hyslology -Chatterjee.C.C,  Medical  Allied  Agency

13  Textbook of Medical  Physiology -Guytoii.A.G and   Hall.J.E.,  Saunders

14   William`s  Textbook  of  Endocrinology  -Larscn,  R.  P.    Korcnbcrg,  H.  N.  Melmcd,  S.  and

Polensky,  K.S.  Saunders

15  Mammalian Biochemistry-White, A.  Handler, P.  and Smith,  E.  L.  MCGraw-Hill.

16Textbook   ot`  Human   Nutrition-Bamji,   Pi.alliad   Rao   and      Reddy   V.         Oxfoi.d   &    lBH

Publishers.

17  Foods:  Facts  &  Principle-Shakuntala   and  Shadaksharaswamy.  Wiley Ester Press.

18  Essentials of` Food and Nutrition -Swaminathan.M.  Bangalore Press.

19   Human Nutrition and Dictctics.  Davidson,  S.  and Passmorc, J.  R.    ELBS. 20. A Textbook of

Biochemistry:  Molecular and   Cliiiical  Aspects.   Nagini.  S.   Sci  tech  Piiblishers.
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTER - Ill

ZOOLOGY: ZO -MJ -302 (MJ -Major)
(Effective from June -2024)

(Non chordates and Chordates - I)
(02 credits = 02 Hours/Week)

Total Hours = 30

Programme Outcomes
•      Gain knowledge and skill  in the fundaiiientals ofanima]  sciences,

•     Understands the complex relations among various living organisms.

•      Analyze complex  interactions among the various animals of.different pliyla, their

distribution and their rclationship with  the environmcnt.

•      Apply  the  knowledge  of  taxonomy  to  classify   different   non   choi.dates   and   chordates

animals

•      Explain the complex evolutionary processes of animals.

•      Describe the physiological  processes of animals  and relationshjp of organ  systems.

Course outcome
•      K.now taxonomy  ofnon-chordates and chordates  animals

•      Explain classification up to subclass of invertebrate and  vertebrates phyla.

•     Identify different animals of different phylum and class

•     Know and explain different system of earthworm.

•     Describe and draw different system of earthworm.

•      Understand and explain different system  of£¢bco roA/.f¢

•      Explain and draw dil`fei-ent system offwbco rofej./a.

UNIT-1 (A) classification: (15 Hours)

•:.    General  study of Non-Chordatc Phyla up to Sub class with  cxamplcs:

>    pl.otozoa

>   Porifci.a

>    Coelenterata(Cnidaria)

>   Helminthcs

>   Anne]ida

(8) Type study: Earthworm:
•:.    Study  of  the   following  animal  type  with  refcrcncc  to  the  structure  and  functions  of

various organs of all systems of Earthworm:

>   Systematic position

>   Habit aiid Habitat
6
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UNIT-2:

>   External features

>    Body wall  and  its function

>   Coelom -composition and function

>   Digestive system and digestion

>    Food  and  t`eeding mechaiiism

>   Circulatory system

>    Excretory system and excretion

>    Nervous  system-(central, peripheral  and sympathetic)

>    Sense orgaiis-Epidermal  receptors,  Buccal  receptors and photoreceptors

>   Reproductive system-copulation, cocoon  formation  and development

(15  Hours)

(A) Classification:
General  study of protochordates and chordates up to subclass with examples:
>    Protochordata (Urochordata and cephalochordata)

>    Cyclostomata

>    Pisces

>    Amphibia

(8) Animal Type study:  £abco r(JAr./#
Study the i erbL.a ro/w./o  as  an animal  type with reference to their stnicture

and  functions  of various orgarrs of all systems.

>    External characters

>    Digcstivc `systcm

>    Respiratory system

>    Cii.culatory systcms (Heart, Arterial system and Venous  system)

>    Urinogenital system

>    Brain

®



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTHR -Ill

ZOOLOGY: ZOP -MJ -302 (MJ -Major)
(Effective from June -2024)

(Non chordates and Chordates - I)
(02 credits = 04 Hours/Week)

Total Hours = 60

The  following  practicals  arc  to  bc  taught/studied  only  with  the  help  of cliarts,  modcls`  vidcos,

photographs, permanent slides, working models etc.

1  -Classification of following animals up to sub class.
•:.   Protozoa

>   Trypanosoina

>  Monocystis

>  Vorticella

•:.   Porifera

>    G'.antia

>    Euplectella

>   spongi,la

•:.    Helminthes

>   planal.ia

>   Tacnia

>   Ascaris

•:.   Annelida

>   Aphrodite

>   Tubifex

>   Hi"domediciiialis

2 -Earthworm:
>   External featui.cs

>   Digestive system



>   Reproductive system

>   Nervous system

>    Mounting ot`Blood glands

>   Mounting ofsetae

>   Mounting ofseptal  nephridla

>   Mounting ofspermatheca

®

3 -Permanent Slides of earthworm:
>    T.S.passing thl.ough pharynx

>   T.S.passing through gizzard

>   T.S. passing through typhlosolar rcgion

>   T.S.passing through testis

>   T.S.passing through ovary

4 -Classification of I.ollowing animals up to sub-class:
•:.   Protochordata:

>    Ascidian

>    Amphioxus
•:.    C}Jclostomata:

>    Myxin€
•:.    Pisces:

>    Stegostomata

>    Trygon
>    Chmiaera

>    Protopterus

>    Polydon
>    Hilsa

>    AnabiLs

>    Opheocephalus

.:.   Amphibia:

>    Uruaeotyphlus

>    Sirell

>    Ambystoma
>    Rhacophorus

>    F,.og

4.To study of Animal type:£wbco roAi.fo

>    Digestive systein
>    Urinogenital  system

>    Dorsal and ventral view of brain

>    Mounting ofcycloid scale

9



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTER - IV

ZOOLOGY: ZO -MJ -402 (MJ -Major)
(Effective from November -2024)

(Non chordates and Chordates -11)
(02 credits = 02 Hours/Week)

Total Hours = 30

Programme Outcomes
•     Gain knowledge and skill  in the fundamenta]s of animal  scicnccs.

•     Understands the complex relations among various  living organisms

•      Analyze   complex   intei.actions   among   the   varlous   animals   ot`  different   phyla,   their

distribution  and  their  relationship with  the  cnvironmcnt.

•      Apply   the  knowledge  of  taxonomy  to   classify   different   non   chordates   and   chord!ite.i

animals

•      Explain the complex evolutionary processes of animals.

•      Describe the physiological  processes of animals and  relationship ofoi.gall  systems.

Course outcome
•    Kllow taxonomy of moll-chordates and chordates animals

•    Explain classification upto subclass of invcrtcbrate and vertebrates phyla.

•    Identify diffcrcnt animals of diffcrcnt phylum and class

•    Know and explain different system  ot`Pila.

•    Describe and draw different system  of pila.

•    Understand and explain different system of Uro#ia,T/i*

•    Explain and draw different system of I/ro"!¢!`fdr.

UNIT- 1

(A)  classification:
•:.   Genei-al study of Non-Chordate Phyla lip to Subclass with examples:

>   Arthropoda

>   Mollusca

>   Echinodermata

>   Hemichordata.

(15  Hours)

(8) Type study:
•:.   Study  of the  following  animal  types  with  refereiice  to  the  structure  and  functions  of

various organs of all  systems of Pila:

>    Classification and cxtciiial  chai.actcl.s

10
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>   Body wall and locomotion

>    Digcstivc  system

>   Excretory system

>   Nervous system and sense organs

>   Reproductive system  up to development

UNIT-2

(A)    Classil-Lcation:
•:.   General  study of the following Chordates up to sub class with examples:

>   Rept,,ia

>   Aves

>   Mammals

(15  Hours)

(8) Animal Type Study:   Uromastix
•:.   Study of the  Uromastix with reference to the structi.Ire and functions of various organs

of all systems:

>   External characters

>    Digcstivc system

>    Respiratory system

>    cii.culatory sy`stcms

>    Urinogenital system

>   Brain

11
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTER - IV

ZOOLOGY: ZOP -MJ -402 (MJ -Major)
(Effective from November -2024)

(Non chordates and Chordates -11)
(02 credits = 04 Hours/Week)

Total Hours = 60
The  following  practicals  are  to  be  taught/studied  only  with  the  help  of charts,  models,  videos,

photographs, permanent slides, working models etc.

1. -Classification of following animals up to sub-class. (Withthe help of specimen,

photographs, charts, models etc.)

•:.  Arthropda

>   per,petus

>   Hermit crab

>   Julus

>   Palaemon

>   Termite

>   Butterfly

•:.   Mollusca

>   Chaetodeima

>   unio
>   Ap,ysia

>   sep,a

•:.   Echinodermata

>   Anthena

>   Ophiocoma

>   Cucumaria

>   Featherstai.

2. -Pila to be taught/studied only with the help of charts, models, videos, photographs,

permanent slides, working models, simu]ators  etc.
>   External  features

>   Digestive system

>   Reproductive system

>   Nervous system

>    Mountings:

12
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•      RadLlla

•     Statocyst

3. -Classification of following animals upto sub-class. (witll the help of specimens,

photographs, chal.ts, models etc.)

•:.   Reptilia:

>    Testudo
>    Varanus

>    Draco
>    Python

.:.  Aves:

>    Vulture
>    Woodpacker

>    Kiwi

>    Kocl

•:.   Mammalia:

>    Echidna

>    American Koala
>    Porcupi,le

>     Dolphin

4.    To study animal type:  Uromastrix

>    Digestive system

>    Ui.inogenita]  system

>   Dorsal and vcntral view of brain

13



Reference Books for ZO -302 & 402:
I      Livinglnvertebrates,1987:  Pearse,   Buchsbaum,       Blackwell        Scientific       Publication,

Califomia.

2     A  Text  book  of Zoology  Invertebrates,  Vol.  I  1992,  7tli  Edn.  Parker  and  Haswcll  cditcd

by Marshall  William, CBS publishers and distr]butors, New Delhi.

3      Invertcbrate zoology,1992;S.  N.Prasad,  Vikas  publislling  House, New  Delhi.

4     Life ofTiivertebrates,1992;S.N.  Prasad, Vikas  publishing House, New Delhi.

5      Invertebrate  Zoology,19924'h  Edn„  I.eprint,  P.S.Dhami  and  J.K.Dhami`  R.Chandandco.,

New Delhi.

6     Modern  textbook  of zoology,  Invertebrates   lothEdn.,  2009,   R.L.Kotpal,  Rastogipubl.,

Mcerut.

7     Invertebrates  Structure  and  Function,  2nd  Edn.1979,  EJW   Barrington,  John  Wiley  and

Sons  Tnc.

8      Invertebrates   Zoology,   1994,   6th   Edition,   Ruppert,   E.   Edwai.d.   R.D.   Bames;   Saiinders

college  Publishing,  USA.

9      Invertebrate  7,oology,]991,  P.   A.  Meglitsch  and  F.   R.   Schram,  Oxford  University  Press;

New York.

10   Invertebrate:   ANewsynthesis,1988,  R.S.K.Bames,   P.Calow  and   P.`T.W.,   Olive  Blackwell

Scientific,  U.K.

11   An   Introduction   to   Protochordata,1990`   H.   S.   Bhamrah   and   Kavita   Juncja`   Anmol

publication,  New  Delhi.
12   The   invertcbratcs:   Protozoa   thi.ough   Ctenophoi.avol.I,    1959,   Hyman,   LibbicHcnrietta,

MCGraw-Hill  Book Co., Inc. New York.

13   A  textbook  of zoology,  Vol.II,1990,T.j.Parkcr   and  W.A.Haswell,  Lowprice  Publication,

Delhi.

14   A  text  book  of Zoology,  Vol.II,1990.  T.J.Parker  and  W.A.Haswell,  Lowprice  Publication,

Delhi.

15   Modern Text Book of zoology,1992,  R.L.Kotpal,  Rastogi  Publication,  Meeilit.

16   Chordate Zoology,1982,P.S.Dhami  and J.K.Dhami, R.Chand and  Co., New Delhi.

17   The life of Vertebrates,  3'd edn.1993, J.Z.Young ,Oxford University Press,USA

18   The   Phylum   Chordata:    Biology   of   Vertebrates   and   theii.   Kin,    1987,   H.H.Newman,

Distributor Satish book enterprise. Agl.a.

19   A text book of zoology,1984, R.D.Vidyarthi,  S.Chand and Co., NewDellii.

20  Comparative  Anatomyof thevertebrates,  G.C.Kent,R.Kcarr,  9thEdn.,200l ,  MCGraw  Hill,

Boston,  USA

21    Practical  Zoology  Invertebrates,I  lthrevised  Edn.,2014,S.S.Lal,Rastogipubl.,Meerut.

22   Vertebrate  Practical  Zoology, I  I 'hrevised  Edition,  2014.S.S.Lal.Rastogipubl  ,Meerut

23   Practical Zoology, 2004,  VijayLaxmisharma, Paragon  lnternational Publishers.

24   The aiiatomy of Garden  Lizard,1974,S.Y.Paraiijape,Pulleuliiversitypublication,Pune
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTER -Ill

ZOOLOGY: ZO -MJ -303 (MJ -Major)
(Ef.fective from June -2024)

(Biodiversity -I)
(04 credits = 04 Hours/Week)

Total Hours = 60
Program Outcomes (P0s):

•      Identify  iind  clzissify  diffcrcnt  components  of biodivcrsity,  including  genetic,  spccics,  and

ecosystem  diversity.

•      Recognize  the  hotspots  of biodiversity  in  India  aiid  develop  coilservation  strategies  specific

to  these  regions.

•      Evaluate   the   et`fectiveness   of  in-situ   and   ex-situ   conservation   methods   for   biodiversity

coiiservatioii.

•      Critically   analyze   the   threats   to   biodiversity,   such   as  habitat   destruction,   fragmentation,

overexploitation, and pollution,  and propose mitigation measures.

Course Outcomes (COs):
•      Dcrinc   biodivcrsity   and   explain   its   impol.tancc   in   maintaining   ecological   pi.occsscs   and

ecosystem  services.

•      Describe the geological history and global scenarios ofbiodiversity.

•      Dift`erentizite  between  vzirious  elements  zmd types  of biodiversity,  incliiding  genetic,  species

(alpha. beta,  gamma), and ecological  diversity.
•      Identify   and   discuss   the   hotspots   of  biodiversity   in   India.   with   a   detailed   study  of  the

Wcstcm  Himalayas,  Wcstci.n Ghats,  Gangetic  Plains, and the Dcccan  Peninsula.

•      Evaluate    the    different     in-situ     and     ex-situ    conservation     strategies     for    biodiversity

conservation and their relative advantages  and limitations`

•      Analyze  the  impact  of human  activities  on  biodiversity  loss  and  the  current I.atcs  of species

extinctioil,  leading to the understanding of the  Holocene Mass  Extinction event.

UNIT:  I:

>    lntl.odllctlon

>     Definition

>    Geological history ot`biodiversity -(global  level scenario)

UNIT:  11:

>    Elcmcnts/types ofbiodivcrsity:

•      Genetic

•      Species  (alpha, beta,  gamma)

•       Ecological  diversity
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UNIT:  Ill:

>    Hot spots of biodiversity  in India:

•     Introduction of total map of hot spots

>    Detailed study following hot spots:

•      Western Himalaya

•     WestemGhats

•      Gangcticplancs

•      Deccan  peninsula

UNIT: IV:
>    Conscrvatioii ofbiodiversity:

•      In-situ  &  ex-sitii  consei.vation

(15  Hours)

(15 Hours)

REFERENCE BOOKS:
I.    Biodiversity -Mahesh  Pi.asad singh.  APH  Publishii`g Corporation.  New  Delhi.

2.    Environmental     studies(U.G.C.syllabus)     -     N.Ariimugam&V.Kumaresan.     Saras

publicatioii,  Kanyakumari
3.    Biodivei.sity:  pl.inciples&consel.vation-U.Kumar,  M.J.Asija.  Agrobjos  India  -Jhodhpul..

4.    Biodiversity  in  Indian  Scenarios  -N.Ramakrishnan.  Daya  publishing  house  -Delhi

5.    Eiivironmental  Biology -H.  R.  Singh.  S.Chai`d& Co.  Ltd..NewDelhi

6.    Biodivcrsity   :   Status   &Prospects.Editors-Pramod  Tandon.   Manju   Sharma  Ram  swat.up.

Narosa Publishiiig house Pvt.  Ltd. New Delhi

7.    Jaiv        vividhta/jaiwaividhya-University        Gi.anthnirman        board,        Gandhlnagar,

Ahmedabad.

16

®



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y.  8. Sc. SEMESTER -IV

ZOOLOGY: ZO -MJ -403 (MJ -Major)
(Effective from November -2024)

(Biodiversity -11)

(04 credits = 04 Hours/Week)
Total Hours = 60

Program Outcomes (P0s):
•      Identify alld  classify the  endangered and endemic  species of plants  and animals  in India, aiid

cvaluatc the factors  rcsponsib]c  for their vulnerability.

•      Analyze  the  interactions  between  species  in  different  ecosystems,  including  aquatic,  deep-

sea.  small  island`  marine, wetland,  mangrove, aiid desell elivironments.

•      Evflludtc  the   biodivcrsity  richness  of  specific  protected  areas  in  India,   with  its  diffcrcnt

biodivei.sity  wild  lifeand  its  National  Park.

•      Propose   future   strategies   for   the   conservation   of  biodiversity   in   India,   considering   the

iinique  challenges  and  opportunities  in  difr`erent  I.egions.

Course Outcomes (cos):
•      Define   biodiversity   and   its   components,   and   explain   the   importance   of  biodiversity   in

maintaining  ccologjcal  balanci`  and  cco.system  services.

•      Identify  the  threats  to  biodivei.sity,   including  their  caiises  and  responsible  factors,  with  a

focus on  eildangei-ed and endemic  species  ot`plants and animals in  India.

•      Analyze  the  interactions  betweeii  species  in  different  aquatic  ecosystems`  including  deep-

sea  and  small  island  environments,  and  understand  the  importance  of marine  and  wetland

biodivcrsity.

0 UNIT-I:

•:.   Thi.eats  of biodiversity:

•      Caii`scs &  rcsponsiblc  factors

•     Endangi`rcd & cndcmic spccics of plants & animals of lndia

UNIT-Il:
•:.   Aquatic biodiversity:

•      Deep sea  &  small  island biodiversity marine biodiversity

•      Wetlands biodiversity

UNIT-111:

•:.    Mangrooves & deserts biodiversity:

>    Study offollowing with refcrcncc to biodiversity:

•      Jim  corbett National  pal.k

17

(15  Hours)

(15  Hours)

(15  Hours)



•     Keodadeo Ghana National  park

•      Kaziranga National  pal.k

•     Mudumalai National park

UNIT-IV:
•:.    Biodiversity conservation:

•      In-situandEx-situ

•      Future `strategies for India

(15  Hours)

REFERENCE BOOKS :
I          Biodivcrsity-Mahcsh prasadsingh, APH Publlshlng coxporation.  New Delhi.
2          Environmental    studies(U.G.C.syllabus)-    N.Arumugam    &    V.Kumaresan.

Saras publication,   Kanyakumari
3.         Biodiversity:principles&conservation-U.Kumar,M.J.Asija.Agrobioslndia-

Jhodhpur.
4.         Biodiversity  in Indian scenarios-N.Raniakrishnan.Dayapublishinghouse-Delhi
5.          Enviroilmental  Biology-H.R.Singh.S.Chand&Co.Ltd..NewDelhi

6          Biodivcrsity       :       Status       &Prospccts.Editor-s-Pramod      Tandon,       Manjushai-rna
Ramswarup.  Narosa  Publishing house  Pvt.  Ltd.  New  Delhi

7          Jaiwividhta/jaiwaividhya-University        Graiithnirman        board,Gai`dhinagar,
Ahmedabad.

8.        Vanya Jim vigyan GujaratGrantg Norman Board.
9.         Thcwild  life oflndizi,E.P.Gce,  Haipcr collins publishcl.s India.
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VHHR NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S. Y. 8. Sc. SHMESTER -Ill

ZOOLOGY: ZO -MDC -301 (MDC -Multidisciplinary)

(Effective from June -2024)
(Marine Biology) (04 credits = 04 Hours/Week)

(Total Hours = 60)

Program Outcome (PO):
•      Dcmonstratc  an  in-depth  knowlcdgc  of the  geology  of the  occ.an,  incliLding  zonations  and

major water bodies  in  India.

•      Analyze the causes  and impacts of marine pollution  and  propose mitigation  strategies.

•      Understand the historical  dcvelopmcnt,  scope, and current status ofaquaculturc practices.

•      Distinguish   bctwccn   djffercnt   aquaculture   practices,   such   as   monoculture`   poly   culture,

extensive culture,  and intensive culture.

Course Outcome (CO):

•      Describe the geological  features  and zonations of the ocean.

•      Identify  and  locate  major  Indian  Ocean  water bodies,  including  the  Andaman  Sea,  Arabian

Seal  Bay of Bengal,  Giilf ot` Eden,  Gulf of Oman, Mozambique Channel, Persian Gulf, Red

Sea.  and Timor Sea.

•      Analyze the causative factors and  impacts ofmarinc pollution.

•      Trace   the  historical   dcvclopmcnt   of  aquaculturc   and   comprchcnd   Its   current  scope   and

status.

•      Dit`t`erentiate   between   various   aquaculture   practices,   such   as   monoculture,   poly   culture,

cxtcnsivc culture,  and  intcnsivc culture.

•      Develop   practical   skills   in   data   collection,   analysis,   and   intexpl.etation   related   to   niarine

science.

•      Appreciate  the  impoil:ance  ot` sustainable  practices  in  marine  environments  and theii. role  in

addressiiig  real-world  challenges.

Unit-  I :
•:.    Zonation  of ocean

•:.    Indian oceans:(Geological tli.ca and Biodivci.sity)

>    Andaman sea
>    Arabiansea
>    Bayof.Bengal

>    Gulf of.Eden

i   Gulf of oman
>    Mozambique channel

>    PcrsianGulf

>    Redsea
>    Timoi.Sea
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Unit-2:
•:.    Marine pollution:

>    Causative factors and impacts

Unit-3:
•:.    Iiiti.oduction  to  aqua  culture:

>    Histo,y
>    Sl.ope

>    Pi.esent status

Unit-4:
•:.   General idea of different aquacultui.e practices:

>    Monoculturc

>    Poly cultu,.e

>    Extensive culture

>     Intensive culture

Reference Books:

(15  Hours)

(15 Hours)

(15 Hours)

I.    Fundamentals of Ecology-E.  P.  Odum

2.     Marine biology and  Ecology-N.  K.  Pillai

3.    Fishes-Mary chandy
4.     Fish  aiid  Fjsherjes  of`lndia-V.G.  Jhingran

5.     Fish  and  Fisheries-S.  S  .Khanna

6.     Mariiie  Fisli  Farming  for liidia-Jaiiies  Homell

7.     Inti.oduction  to  Marine  Biology-Kai.lcskint

8.    Marine  fisheries Exteiision-P.N.Aiiaiith

9.    General  and  Applied  lchthyology  (fish  and  fisheries)-S.  K.  Gupta  &  P.  C.  Gupta.:  S.  Chand

and Co.  New Delhi.

10.  Aquaculture Technology  &  Envii.onment-Ujwala Jadhav
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y.B.Sc. SEMESTHR-Ill

ZOOLOGY: ZO -SEC -301 (Skill Enhancement Course)
(Effective from June -2024)

(Industrial Zoology)
(02 credits = 02 Hours/Week)(Total Hours = 30)

Program Outcome:
•   The programme shall  help students  to understand importance and role of animals  in an

ecosystem.

•   Understandthe applicationsoftecliniquestovariousfieldsofbiology.

•   The  programme  shall  provide  subject  based  skills  of various  flelds  that  provide  a  base  for

futui.e careei-in disciplines such as Health  Sciences, Aquaculture, Agi-icultui.e, Environmental

Manageme]it, Biotech]iology,  Publishing, Teachjiig a]id Research.

Courseoutcome:
•    Gives tlioughtful  knowledge of making,  processing and recent ef`foils ot` leather Industry

•    Gives profouild  knowledge oftypes of differet`t wool  and  its pl.operties.

•     Gvcs profound knowlcdgc of various proci`ss  involved  in  Fur aild  Fur Industry.

Unit I:  (a) Leather Industry

>  Animals of Lcathci. Industry

>  Processing of skin  industry

>   Eliemies  ot`skin  iiidu`stry

>  Recent efforts

(b) Wool Industry:
>    Typesofwool
>    Physical and chemical pi.opeilies of wool

>    Removal of wool  from sheep

>    Recent efforts

Unit  11:  Fur and  Fur Industry:

>     Inti.odiiclion

(15 Hours)

(1 S Hours)

>    Fur as dyeilig, Furas dressilig

>    Fui. Manufacturing

>    Caringforfur

>    Fur farming

>    Fur in India, Markets and Marketing of fur

Reference Books:
I       Economic  zoology:  G.S.Shukla&V.B.Upadhyay,  Rastogi  publication,  Mccrut.
2.     A  Hand  book  on  Economic Zoolctgy:  Dr.Jawaid Ahsan  &Dr.Subhas  Prasad  Sinha
3.     Applied  aiid  Economic zoology:  Tripurari  Mishra



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y.B.Sc. SHMHSTER- IV

ZOOLOGY: ZO -SEC -401 (Skill Enhancement Course)
(Effective from November - 2024)

(Insect Control and management)
(02 credits = 02 Hours/Week)(Total Hours = 30)

Program Outcome:
•      The course provides an  insight Into the types of Insect pests aiid vectors and the factors driviiig

their spread.

•      lt  also  enlightens  about  the  methods  used  to  bring  down  their  population  below  the  threshold

for a bcttcr managcmcnt.

Course Outcome:
•      Identify tlle  types ofii`secl pests particularly tlie most common olle.

•     Know the method.i of sampling of the pests.

•      Understand the mode of action ofnematicides and the consequences oftheii. use.

•      Understand the effective way of insect pest  managemeiit sti.ategy.

Unit  I:  House hold insects (IS  Hours)
>     [Iisects affecting liuman  healtli:  Bed bug,  Wasp,  House flies

>    Insects damaging food pi.oducts:  Rice moth. Cheese skippei., Mung dhoi.a

>    Insects damaging house-llold goods:Carpet beetle,  Bk`nk ant,  House cricket

Unit ll: Insect pest control and management                                                                      (15 Hours)
>    Natural  Control:  Climatic factors. Topographic  factors & Natural  Enemies

>    Applied Control: Mechanical and Physical

>     C`hclnical  Control:  I]1sccticidcs

>    Biological  Control:  Hormonal  and  Phcromonal

>    lntegi.ated  pest  Managenient

Reference Books:
I.     Economic Zoology:  G.  S.  Shukla &V.  8.  upadhyay`  Rastogi  I'ublic`atioii`  Mi`crut.

2.     A Hand book on Economic Zoology:  Dr.Jawaid Ahsaii &Dr.Subhas  Pi.asad  Sinha

3.     Applied and Economic zoology: Tripurari Misluu
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y.  8. Sc. SEMESTER -IV

ZOOLOGY: ZO -ME -401  (ME -Minor Elective)

(Ef.fective from November -2024)

(Non chordates and Chordates)
(02 credits = 02 Hours/Week)

Total Hours = 30

0

®

Programme Outcomes (PO)
•      Gain knowlcdgc and skill  in the l`ulldamcntals of animal  scienccs`

•      Understands the complex  relations among various  living organisms.

•      Analyze complex intei.actions among the various animals of different phyla.their

•      distribution and their relationship with the environment.

•      Apply tlie kiiowledge of taxonomy to classify different moll choi.dates and chordates animals

•       Exr)lain  the complex  evolutionary  pi.ocesses  ofai`imals.

•      Dcscribc thi` physiological  procc`ssc`s  of animals  and  rclatioilship  ofol.gan  sy`stems.

Course outcome (CO)i
•      Know taxonomy ot`non-chordates and chordates animals

•      Explain classification up to  subclass ofinvertebi.ate and vertebi.ates phyla.

•     Identify different animals of different phylum and class

•      Know aiid explain  diffei.ent  system ofearthwonT` and  pila.

•      Desi`ribe and dl.aw diffei.ent system of earthworm aiid pila

•      Understand and.`xplain diffcrciit system offabcro ro/?i./c7and

•      Explain and draw diffcrcnt syslcm of4c/bcoroA!./cr z`nd  I/romcr.7/z*.

UNIT-1: (15 Hours)

(A) Classification:
•:.    Gcncri`l  study of Non-Chordatc Phyla up to Siib class with cxamplcs:

>    Annelida

>    Mollllsca

(8) Type study: Earthworm:
•:.    Study  of tlie  following  tliiii"il  tyr)e  with  refei.ence  to  the  structure  and  functions  of various

oi.gans of all  systems of Earthworm:

>    Systematic positlon

>    Habitalid  Habi(at

>   External features

>   Body wall and its function

>   Coclom -composition and function

>    Digestive system alid digestion

23



>   Food and feeding mechanism

>   Circulatory system

>    Excretoi.y system  and excretlon

>   Nervous system-(ceiltra], peripheral and sympathetic)

>    Seilse organs-Epidermal receptors,  Buccal  receptors and photoreceptors

>   Reproductive  system-copulation,  cocoon  formatio]i and development

(C) Type study:
•:.   Study  of the  following  animal  types  with  reference  to  the  structure  and  functions  of

various organs of dll  systems of Pila:

>   Classification and external characters

>   Body wall and locomotion

>   Digestive system

>   Excretory system

>   Nervoussystem and sense organs

>   Reproductive system up to development

UNIT-2:                                                                                                                                                  (15 Hours)

(A) Classification:General  study of protochordates and chordates up to subclass with  examples:
>    Pisces

>     Reptilia

(8) Type study: £¢beo ro/„./a
Study the £¢beo rota/.fa as an  animal type with refcrcnce to their structure

and fuiictjoiis of various  orgaiis of all  systems.

>    External characters

>    Digcstivc  system

>    Respiratory system

>    Circulatory systems (Heart,  Ailcrial  system  and  Venous  system)

>    Uriiiogenital  system

>    Brain

(C) Animal Type Study:   Uromastix
•:.   Study  of the  Uromastix  with  I.efei.ence  to  the  il.structul.e  aiid  fui`ctions  of vaiioiis  orgaiis

ot` all  systems:

>     External characters

>     Digestive system

>     Respiratory system

>     Cll.culatoly  systems

>     Urinogenital  system

>    Brain
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
S.Y. 8. Sc. SEMESTER -IV

ZOOLOGY: ZOP -ME -401 (ME -Minor Elective)

(Ef.fective from November -2024)

(Non chordates and Chordates)
(02 credits = 04 Hours/Week)

Total Hours = 60

®

Tlic  following  pi.acticals  ari`  to  bc  taught/studied  only  with  the  help  of challs,  models,  vidcos,

photographs,  pemianent  slides.  working models etc.

I .classification of following animals  up-to sub class.

•:.   Annelida

>    Aphl.odlte

>   Tubifex

>    Hii.udo mcdicinalis

•:.   Mollusca
`>    C`haetodemia

>   unio
>   Aplysia

>   sepia

2.  Earthworm:

>    Exteriial  features

>   Digestive system

>   Nervous system

>    Reproductive system

>    Mouiiting  ol`Septal  iier)hridia

>   Mounting ofsetae

>   Mounting ofspermatheca

>   Mounting of Blood glands

3. Permanent Slides of earthw'orm:

>   T S.passing thi.ough  pharynx

>   T.S passing throiigh  gizzard

>    T.S. passing through typhloso]ar regioii

>   T.S.passing through testis

>   T.S.passing through ovary
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4.  Pila:

>   External featui.es

>   Digcstivc system

>   Reproductive system

>   Nervous  system

>   Mountings:

•  Osphradium

•  Radula

•  Statocyst

5. Classification  ol` following animals  up  to sub-class:

.:.    Pisces:

>    Stegostomata
>   Trygon
>    Chimaera

>    Protoplcius

>    Polydo,,

>    Hilsa

>    Anabus
>    Opheocephalus

•:.   Reptilia:

>    Testudo
>    Varanus
>    Draco
>    Pytho,1

6. -Labeo:
>    Digestive system

>    Ui-inogcnital  system

>    Dorsal  and ven[ral view of`brain

>     Mouiiting  ofc`ycloid  sc€ili`

7. -Uromastrix

>   Digestive system

>   Ui.inogcnital system

>   Doi.sal  and  veiitral  view of brain
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Reference Books for ZO -401 :
I      Living lnvertebrates`1987:  Pearse,   Buchsbaum.      Blackwell       Scientific      Publication,

California.

2     A  Text  book of zoology  lnvcrtcbi..itcs.  Vol.  I  1992.  7th  Edn.  Pal.ki`r and  Haswcll  edited

by  Mai.shall  Williaiii,  CBS  publishers  alid distribiitors,  New  Dellii.

3      lnvcrtcbratc Zoology,1992;S.  N.Pi.asad,  Vikas  Publishing  House.  New  Dc.lhi.

4      Life of lnvertebrates,1992;S.N. Prasad, Vikas publishing House, New  Delhi.

5      Invertebi-ate  Zoology.19924'h  Edn.,  repi.int,  P.S.Dhami  and  J.K.Dhami,   R.Chand  and

Co„ N|`w Delhi.

6     Modern  textbook  ot`Zoology,  Invertebrates   lothEdn.,  2009,  R.L.Kotpal,  Rastogipubl„

Mccrut.

7      Invertebrates  Structure  and  Function.  2"`'  Edn.1979,  EJW  Barrington,  John  Wiley  and

Sons  lnc.

8      Invertebrates  Zoology.   1994,  6th   Edition,   Ruppert,  E.  Edward.   R.D.   Bames;   Saunders

college  Piiblishing,  USA.

9      Iiivertebi.ate  Zoology,1991.  P.  A.  Meglitsch  alid  F.  R.  Schram,  Oxford  Uiiiversity  Press;

New Yol.k.

10   Invertebi.ate:  ANewsynthesis,I 988,  R.S.K.Bames,  P.Calow  and  P.J.W.,  Olive  Blackwell

Scientific,  U.K.

11   All   Introduction   to   Protochordata`    1990,   H.   S.   Bhamrah   and   Kavita   Juneja,   Anmol

pilblication`  New  Dellii.

12   The   invci.tcbratcs:   Protozoa   thi.ough   Ctcnophoravol.I,   1959,   Hyman,   LibbicHcnrictta,

MCGraw-Hill  Book Co.,  lnc.  New Yol.k.

13   A textbook of zoology,  Vol.Il,1990,T.J.Pal.ker  and W.A.Haswcll,  Lowprice Publication,

Delhi.

14   A  text  book  of zoology.  Vol.II,1990,  T.J.Parkei. and  W.A.Haswell,  Lowprice  Publication.

Delhi.

I 5   Modern Text Book of zoology.1992,  R.L.Kotpal,  Rastogi  Publication,  Meei.ut.

16   Choi.date Zoology,1982,  P.S.Dhami  and J.K.Dhami,  R.Chand and Co„ New Delhi.

17   The life of Vertebrates, 3'd edn.1993, J.Z.Young ,Oxford University Press,USA.

18   The   Phylum   Chordata:   Biology   of  Vertebrates   and   their   Kin,    1987,   H.H.Newman,

Distributor Satish book eiiterprise, Agra.

19   A text book ofzoology`  1984, R.D.Vidyarthi.  S.Chand and Co., NewDelhi.

20   Comparative  Anatomy  of the  Vcllebratcs,  G.C.Kent,  R.Kcarr,  9`'`  Edn.,200l,  MCGraw

Hill, Boston,  USA

21    Practicdl  Zoology  Invertebrates.I lt''revlsed  Edn.,2014,S.S.Lal,Rastogipubl„Meerut.

22   Vertebi.ate  Prac`tical  Zoology. I  I threvised  Edition`  2014,S.S.Lal.Rastogipubl..Meerut.

23   Practical Zoology,  2004,  Vijay  Laxmi  Shamitl, Paragon lntcmational  Publishci.s.

24   The ai`atomy ofGardeii  Lizard,1974.S.Y.Paranjape.Puneuniversitypublicatioli,Pune
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