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(Non-Chordates)



 I 
 1 

(Basis of Animal Classification)

  

 1.0

 1.1

Basis of Animal Classification  1.2

Level of Organisation  1.2.1

Body Symmetry  1.2.2

Numbers of Embryonic Layers
 

 1.2.3

Nature of Coelom  1.2.4

Segmentation  1.2.5

Patterns of Physiological Systems  1.2.6

Notochord  1.2.7

Classification and Its Systems  1.3

Two Kingdom Classification  1.3.1

Three & Four Kingdom Classification       1.3.2

Five Kingdom Classification  1.3.3

Chracteristics of Five Kingdom  1.4

Kingdom : Monera  1.4.1

Kingdom : Protista   1.4.2

Kingdom : Fungi 

 1.4.3

Kingdom : Plantae  1.4.4

Kingdom : Animalia   1.4.5
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Limitations of Five Kingdoms Classification  1.5

Inter-relationship and Implications of Classification  1.6

Zoological Nomenclature  1.7 

Concepts of Taxonomy & Systematics   1.8

 1.9

 1.10

 1.11

 1.11.1            

 1.11.2

 1.11.3

 1.12

 1.13

(Intoduction) 1.0









 

(Objectives)  1.1

  

 



 

 

12





 

(Basis of Animal Classification)  1.2

 Species 
 1.5 




Taxonomy   

  Ernst Mayr 

Species - An important concept in classification 
 Species"  " 

  


(Principles of systematic zoology) 

  1969Ernst Mayr

 Species 

 Reproductively isolated 
 

 Genes  


Level of organisation/Arrangement of cells  .1

Body symmtery  .2

Number of embryonic layers
 

 .3

Nature of coelom  .4

Segmentation  .5

 Patterns of Physiological Systems  .6

Digestive, Circulatory, Reproductive etc 
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Notochord  .7

(Level of Organisation)    1.2.1

(Cellular level)  .1

 (Labour of division) 


(Tissue level)  .2




  (Organ level)  .3



  (Organ) 

 





(Organ system)   .4

 (Functional system) 
 (Physiological function) 

 
(Body Symmetry)    1.2.2


(Asymmetrical)   .1



(Radial Symmetry)   .2

 (Central axis) 


 (Ctenophores) 
(Bilateral Symmetry)   .3
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(Number of Embryonic Layers)  
 

 1.2.3

(Germ layers)  (Embryonic development) 


(Diploblastic)  .1

 (Embryonic germ layers)  




 

(Triploblastic)  .2








(Nature of Coelom)     1.2.4




 (Body wall)   (Metazoans) 

 

(Coelomates)  .1

 
(Pseudocoelomates)  .2

 (Pouches)  

 




(Acoelomates)  .3

 
 





(Segmentation)  1.2.5





  (Metamere) 
 (Segmentation)  (Metamerically segmented)  
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 (Analogous) 
(Patterns of Physiological Systems)  1.2.6

Digestive System  .1

   

 (Opening)    


 






   

 




(Digestion of Food) 

   

    

  

(Circulatory System)  .2

(Open type)  

 (Haemocoel)  
(Interstitial  

 (Haemolymph)  (Fluids)  fluid) 


 (Ostia) 


 (Haemocyanin) 

(Immune system)  (Haemocytes) 
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(Closed Circulatory System)  


 (Target cells) 




 (Lymphatic system) 
 (Closed)

 
(Absence of Circulatory System)  

(Muscular pharynx)   






 



 



(Respiratory System)  .3



   

 

(Notochord)  1.2.7


 

Classification and its Systems  1.3


 Higher categories   Genera  

 Family  Genera  
 Orders  Order  Families 




Phylums 



 Phylum 


 Classes  Class 

 Kingdom  Kingdom 
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Classification of man

Kingdom                 Animalia

Phylum                  Chordata

Class                Mammalia

Order                  Primates

Family               Hominidae

Genus                      Homo

Species        Homo sapiens

Two kingdom classification  1.3.1

 Taxonomy  




 Aristotle   Hippocrates

 Aristotle 

 Non-Sanguineous  Sanguineous
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Hierarchial system  Scala Naturae  
 Animalia  Plantae  of classification

  Immobile form  Plantae 

Autotroph  Members  Plantae kingdom 

Heterotroph  Kingdom Animalia 
 Autotroph 

Scala Naturae

 Sub kingdom  Kingdom plantae 

 Phylum Fungi 

 Phylum Algae 


 Thallophyta   1

 Phylum Tracheophyta 


 Phylum Bryophyta 


 Embryophyta    2



 Sub kingdom protozoa  Kingdom Animalia 
 Sponges  Sub kingdom parazoa  Unicellular forms 

19




Three and Four Kingdom Classification  1.3.2

 Two Kingdom 


 Level  Unicellular 
 Volvox  Euglena 

 Flagellum 



 Phylum Protozoa 




 Peranema  Phylum Thallophyta  




 Phylum Protozoa 
 

 Protista   Haeckel1866 

Blue green  Bacteria   Protozoans  Thallophytes

  Blue green algae  algae

  Nuclear membrane   Nucleus  
 Whittakar  Prokaryotes 

 Monera  Monera 
Five Kingdom Classification  1.3.3


 Fungi 
 (Protista) 

1969Whittakar  Protista 
 Whittakar  Fungi 



 Prokaryotes and Eukaryotes 
 Eukaryotes  Kingdom Monera   Prokaryotes 

Unicellular eukaryotic organisms  Kingdom Protista  
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 Uniucellular eukaryotic Algae 
Kingdom 

 Kingdom Fungi 
 Plantae

 Mushrooms  Yeasts 
 


 Moulds 

 Kingdom Animalia 
 Five kingdom classification 

 


 Whittakar system of classification 
 

Whittakar System of Classification

21



(Characteristics of five kingdom)  1.4

(Kingdom Monera)  1.4.1

 .1

 Prokaryotes  .2

 Nucleoid  Nuclear region  .3

  Protiens  .4



 Chloroplasts  Mitochondria   .5

 Non membranous   Organelles 

 Meiosis  Mitosis  .6

Sugar  Amino acid  Peptidoglycon   .7


 Sub Kingdom  Kingdom monera  .8

 Ancient Bacteria   Kingdom Archaeo bacteria   1

  True Bacteria   Kingdom Eubacteria   2

(Salmonella)   (E. coli)  (Streptococcus) 

E.coli                                                             Salmonella typhi
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Kingdom Protista)       1.4.2

  Single celled eukaryotes  
 Higher eukaryotes 




 Plants  Fungi 


Representatives 

Protozoans  1

Unicellular algae  2

Kingdom Fungi 

   1.4.3

 Unicellular eukaryotes  .1


  .2






 .3


 Sexual and asexual spores  .4

Representatives   

Slime moulds 

Moulds 

Yeast   True Fungi 



Yeast 

Mil dew  

Rust 
Mushroom 

Mushroom                             
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Kingdom Plantae  1.4.4

 Cellulose  .1

 Organs  Reproductive tissue  .2

 Alternation of generation  Developmental stages

 Vacuole   .3

 Fixed  .4

Representatives  

Multicellular algae 

Moses 
Horse tail 

Lycopods 

Fern 
Seed plants 

Fern  
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Kingdom Animalia      1.4.5

 Heterotroph  .1

 .2


 Tissue differentiation  .3

 Organ system

 .4

 Response  Stimuli  .5

 Nervous Tissues  .6


 Determinate  .7

Representatives   

Sponges 

Jelly Fish 


Flat worms 


Round worms 
Amphibians 

 
 



Reptiles 


Birds 
Euspongia                                      Mammals

 

Dolphin
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 Viruses 


 Evolutionary origin  Viruses 

 

Limitations of Five Kingdoms Classification  1.5


 Euglena  Volvox 

Kingdom 
 Animalia 

 Protista   Monera


 Taxonomy  

 
 Metazoan  Animal Kingdom

Advance  Organelle 
 Labour of division   Locomotory system 



  Metazoan 
 Protists 





 Minor phyla  

 2  E u b a c t e r i a   1  M o n e r a 
 Six kingdom  Archaebacteria  

3-13 
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  (Inter-relationship and implications of Classification)   1.6


 Butterflies  Birds  Whale 







 Analogous organs 

 Pliny 

 Evolutuinary origin 


 
 Gills  

 Internal skeleton  Lungs 

  Exoskeleton

 Homology  Karl Linnaeus

 Evolutionary origin 
Wing  Bat  Fore Limbs 

 Flipper 




 Fore limb  Amphibians  Fossil 

  
  Pentadactyl fore limbs

Common 
 ancestor


 Postulates 
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 Common ancestors  1



 2

 Fossils 

(Zoological Nomenclature)  1.7

 1758 
 Systema Naturae  


  Linnaeus 





  Species  Genus  




 Species 
 Felis domestica 

 Domestica   Species epithet  Genus Felis
 




 Felis  Leopard cat   Genus  

 Felis chaus Jungle cat  bengalensis 

  Genus  




 (Zoological Nomenclature) 
 Capital  Generic name  

 Italicised 


(Concepts of Taxonomy and Systematics)   1.8

 (Diversification)  


 (Nomenclature)  (Classification)  
 

 (Ancestral characters)  
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 (Evolutionary relationship) 


 (Evolutionary tree) 

 (Phylogenetic tree)   (Cladogram) 

 1.9



  

 Adaptation  Irritability  


 Central core  Genetic material  Viruses  

  ( Acellular  
 

  Whittakar system  

 Multicellular  Unicellular  

 Vertebrates 
  1.10

  Monera 

 Protista  
 Fungi




  Plantae 

  Animalia 


 1.11

 1.11.1

 1
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 3   2  1.5   1 

  Ernst Mayr 2

       

 3

       

  4

A. Proteus  T. Solium  H. Sapiens  F.domestica 

 5
 
         

 6

       

 7

Natural system  Ernest system Whittakar system  Binomial system 

 8

A. Proteus  T. Solium  H. Sapiens  F.domestica 



 9

       

  10

       

 


1

 2

 3


 4



 5

30

 1.11.2

Genus

 1.12





 
 .6

 .7

 .8


 1

 2

 4

 5

 6

 7

 8

   
   Eukaryotic




 


Genus





   Kingdom

   Multicellular

    Prokaryotic




   Species

    Taxonomy

   Unicellular
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 1.12

 1.11.3

 



 
  


  .1

  


  .2

  
  .3

    .4

   .5

    .6

   .7

    .8

https://microbiologysociety.org .9

https://biologyeducare.com .10

www.pinterest.com .11

https://en.wikipedia.org .12
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I - 


 :2 
 (Phylum Protozoa - I)

  
 2.0
 2.1

General Characters of Phylum Protozoa 


 2.2

Classification of Phylum Protozoa 


 2.3

Class : Sarcodina  2.3.1

Class : Mastigophora  



 2.3.2

Class : Opalinata   2.3.3

Class : Sporozoa  2.3.4

Class : Ciliata   2.3.5

 2.4

 2.5

 2.6

 2.6.1

 2.6.2

 2.6.3

 2.7

 2.8

(Introduction) 2.0


Gold  Animalcule 

 Fuss
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 50,000

(Objectives)  2.1

 

  

 

 

 

 

Phylum Protozoa 



 (Non-cellular)  (Acellular) 

(Organelles) 



(Histological 


 (Cytological differentiation) 



 (Unicellular)  differentiation) 

 (Adaptation)  (Heterogenous) 

 (Protoplasmic level of organisation) 


 Pre cambrian era  
)   S h e l l  f o r m s 

Gold  Animalcule  A.V.Leuwenhoek

 Fuss

(General Characters of Phylum Protozoa)  


 2.2

 1

 Cosmopoliton  2

 3

 4
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 5

  6

 7

   Tissues 
 8

 (Metabolic activities) 

 9

 (Calcareous shell)    Cuticle   10

  11




 E u g l e n a  A m o e b a  12

Rhincomonas  Plasmodium

 Food vacoule    Intracellular  13

 14

 Osmoregulation   15



 




 Binary fission 
  17

 Multiple fission

 Alternation of generation  18

 Encystment   19

 20

   Classification of Phylum Protozoa 


 2.3





  Plasmodroma 
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 Ciliophora 

                        Classification

Phylum Protozoa

Sub Phylum Plasmodroma Ciliophora

Classes 

1. Sarcodina 1. Ciliata

2. Opalinata

3. Mastigophora

4. Sporozoa

Sub Phylum : Plasmodroma  


 I

  (Sporozoa)  (Sarcodina)  (Mastigophora) 


 



 .1

 (Opalinata)

 .2

 (Flagellum)  (Pseudopodia)  .3

 (Cilia)  

 (Nucleus)  .4

 (Syngamy) 


 .5
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 (Budding)   .6

 (Alternation of generation)  .7

Sarcodina  2.3.1

 

 

 

 

 

 

 Spores 

 

 

 Amoeba   

Polystomella 

Actinophyrs  

Actinophyrs

Polystomella
Amoeba
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Mastigophora or Flagellata   



  2.3.2

 
 

 

 Mixotrophic  Heterotrophic  Autotrophic  

 Longitudinal fission 
 

 Syngamy 


 

 

 

Trypanosoma   Noctiluca  Euglena  

38

Trypanosoma

Noctiluca

Euglena



Opalinata   2.3.3

   

 Saprozoic  

 Rectum   

 3 2  

  



 

 

Opalina 

Sporozoa  2.3.4

 (Pellicle)   

 (Organelles)  

  

 (Saprozoic)  




 

 

 

  

Sarcocystis 


 Plasmodium 

Opalina
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Nosema   Monocystis 




Sub Phylum Ciliophora 
  II




   .1

 .2

 (Cilia)   .3

 (Macronucleus)  (Nuclei)  .4

 (Micronucleus)  (Trophic) 

 (Reproductive)




 (Autogamy) 


 (Conjugation)  .5

 (Cytogamy) 

 (Perkinetal)   .6

 (Gametes)  .7

40

Plasmodium

Monocystis



 (Heterotrophic)  (Mixotrophic)  .8

 (Cytostome)  .9

Ciliata or Infusoria    2.3.5

 

  

  

 Sucking tentacles 

 

 

 Dimorphism   

 Micronucleus  Macronucleus



 Gullet  

 







 

 

 

Balantidium  
 Paramoecium  
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BalantidiumParamoecium



    2.4

 

 

 

 

 

 

  2.5

 Sarcodina 

  Mastigophora  





 

 Opalinata  

 Sporozoa 

  Ciliata    

 2.6

 2.6.1

 1


       

 2

   


   

 3

       

 4

       

 5
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 6

       


 
 7

 



        

 8
 



        



 9

 



        

 10

       

 1

 2

 3
  4

 5

  6

  7

 8


 1

  2

  3
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 2.6.3



 2.6.2



 4

 5

 6

 



 7

  8


    Acelluar

   Autotrophic


   Automixis



 (Parent body)    Budding

 (Buds) 
   Binary fission


   


 Conjugation


   Coprozoic

   Cuticle

 


 Gametes

    Holozoic

    Multicellular

  


 Multiple fission



  


Nucleus
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 2.7

   



    Pseudopodia



   Saprozoic

 (Gamates) 


 



 Syngamy


  


  .1

  


  .2

  
  .3

    .4

   .5

    .6

   .7

    .8

https://microbiologysociety.org .9

https://biologyeducare.com .10
www.pinterest.com .11

https://en.wikipedia.org .12
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II - 


 3 
 (Phylum Protozoa - II)


 3.0

 3.1

Balantidiasis   3.2

Morphology of Balantidium coli  3.2.1

Life Cycle of Balantidium coli  3.2.2

Pathogenecity  3.2.3

Treatment  3.2.4

Prophylaxis  3.2.5

Giardiasis  3.3

Morphology of Giardia lamblia     3.3.1

Life Cycle of Giardi lamblia   3.3.2

Pathogenecity  3.3.3

Treatment  3.3.4

Prophylaxis  3.3.5

Chagas disease  3.4

Morphology of Trypanosoma cruzi  3.4.1

Life cycle of Trypanosoma cruzi  3.4.2

Pathogenecity  3.4.3

Diagnosis  3.4.4

Treatment  3.4.5

Prophylaxis  3.4.6

Amoebiasis  3.5

Morphology of Entamoeba histolytica      3.5.1

Life Cycle of Entamoeba histolytica      3.5.2
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Pathogenecity  3.5.3

Treatment  3.5.4

Prophylaxis  3.5.5

Sleeping Sickness  
 


 3.6

Morphology of Trypanosoma gambiens   3.6.1

Life Cycle of Trypanosoma gambiens   3.6.2

Pathognecity  3.6.3

Diagnosis  3.6.4

Treatment  3.6.5

Prophylaxis  3.6.6

Malaria  3.7

Morphology of Plasmodium vivax  3.7.1

Life cycle of Plasmodium vivax  3.7.2

Pathognecity  3.7.3

Treatment  3.7.4

Prophylaxis  3.7.5

Trichomoniasis   3.8

Morphology of Trichomonas viginalis   3.8.1

Life Cycle of Trichomonas viginalis   3.8.2

Pathognecity  3.8.3

Diagnosis  3.8.4

Treatment  3.8.5

Prophylaxis  3.8.6

Leishmaniasis   3.9

Morphology of Leishmania donovani   3.9.1

Life Cycle of Leishmania donovani     3.9.2
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Pathognecity  3.9.3

Diagnosis  3.9.4

Treatment  3.9.5

Prophylaxis  3.9.6

 3.10

 3.11

 3.12

 3.12.1

 3.12.2

 3.12.3

 3.13

 3.14

(Introduction)  3.0



 


 (Commensal) 



(Objectives)  3.1
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(Balantidiasis)   3.2

  (Balantidium coli)   
 (Pathogenic)  

 Zoonotic  (Reservoir Host) 
 Leuckart  Malmsten

 (Immune System) 


 (Commensal) 


(Morphology of Balantidium coli)  3.2.1


  (Cyst)  (Trophozoite) 

  (Pellicle)

 ( M a c r o n u c l e u s ) 
(Contractile   (Micronucleus) 

  Vacuoles) 

 (Mucus) 
(Cytostome)  (Notch)

 (Cytopyge) 

 (Cyst) 

  (Cyst)  (Alkaline)  (Acids) 


(Life cycle of Balantiduim coli)  3.2.2

 (Cyst) 






 
 (Conjugation) 


 (Binary Fission)  (Trophozite) 

49

Balantidium



 (Rectum)  



(Pathogenecity)   3.3.2

 
 (Asthenia)   




(Treatment)  3.2.4

Metronidazole  (Antiprotozonal  Drugs)  
 Tetracycline  Iodoquinol, Paromycin  Nitozoxamide 



 3.2.5

 Dettol 
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(Giardiasis)  3.3

  (Backpacker's Disease) (Beaver Fever) 
1859  (Giardia lamblia)  
280  W.H.O. 


 Vilen Lambl 





(Morphology of Giardia lamblia)   3.3.1




(Smile Face 
 symbol) 

(Flagellae)  (Axostyle) 


 

 (Axoneme)  (Parabasal Bodies) 



 7-10  8-14 

 


(Life cycle of Giardia lamblia)    3.3.2

10 
 (Reservoir Host) 




 (Sucking Disc) 

  (Rectum) 

51

Giardia



 3 

(Pathogenecity)   3.3.3







 (Enterotest)  (Trichome Stain)  

 (ELIZA Technique)

(Treatment)   3.3.4

 Metronidazole, Tinidazole 
  Quinacrine dihydrochloride


(Prophylaxis)   3.3.5

 .1

 .2

52

Life Cycle of Giardia



 .3

 Dettol  .4

 .5

 .6

(Chagas disease)   3.4

(American Trypanosomiasis) 
(Trypanosoma cruzi)  
(Kissing Bug)(Triatomine) 

(Carlos Chagas) 
 (Crithidial Form)  




 (Vector) 
(Morphology of Trypanosoma cruzi)   3.4.1

 .2  (Trypomastigote) 




 .1 
 (Amastigote) 





 .3 (Epimastigote) 






 20 

 

 (Undulating Membrane) 






 







  







(Life Cycle Trypanosoma cruzi)  3.4.2

 (Triatomine Bug) 







  2-4 
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T. cruzi







 (Glial Cells) 



















(Pathogenecity)   3.4.3






 Encephalitis  Menengitis 

Myocarditis, 
 (Latent Period)  Heart fail  Tachycardia 

 10-20 


(Diagnosis)   3.4.4

  .1



 (Buffy Coat) 


 .2

(Biopsy)  Gastorcnemius)  .3

 .4

(Treatment)  3.4.5



 Nifurtimox  Benzimidazole  

 100  
 Nifurtimox  Bayer 2502 

 Metronidazole  Clofazimine, Benznidazole 
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Life cycle of T. cruzi



(Prophylaxis)   3.4.6

 .1

 .2

 .3

 .4

 .5

(Amoebiasis)  3.5


 1859   

 (Losch)   (Lambi) 

 (Appendix) 


(Morphology of Entamoeba histolytica)       3.5.1

  (Trophozoite or Magna)  
(Precystic or Minuta)

(Trophozoite or Magna)  
20-30   
 (Ectoplasm) 

 (Endoplasm) 
 (Pseudopodia) 


 /  (Chromatin Granules) 

 (RBCs)    (Nucleolus) 

 
(Pre cyctic or Minuta) 
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 (Encystment)   (Lumen) 


(Life Cycle of Entamoeba histolytica)    3.5.2

 (Monogenetic)    


(Encystment)   



 



 


(Tetra  

 10-15  Nucleated) 


(Cysts)  (Chromatid Bodies) 


 (Cysts) 




(Transfer to New Host) 








(Excystment)   







   
 

(Metacyst) 
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Life cycle of E. histolytica



 (Amoebulae)  




 (Vector)  

(Pathogenecity)   3.5.3

   
 


(Amoebic dysentery)    


 



(Chronic Intestinal Amoebiasis) 






Abscesses in Liver, Lungs and Brain  
 





(Cutaneous Amoebiasis)  


(Non-dysenteric infection)  



 
 (Passer)  (Carrier) 

(Treatment)   3.5.4

,Fumagillin  Emetin  
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 Aureomycin  Erythromycin ,Terramycin

(Vioform, Diodoquin ,  (Thiocarbasone, Vioform, Carbarsone) 

 Tindazole  Metronidazole, Chloroquine  Yatren) 



(Prophylaxis)  3.5.5

  .1

   .2

  .3

  Dettol  .4

  .5

  .6

  .7

  .8

  .9

(Sleeping Sickness) 



3.6

T. rhodesiense, Trypanosoma gambiens,   (Pathogenic)   

(African Sleeping Sickness)    
 




T.cruzi 

 (Chagas Disease)  T.cruzi  T. rhodesiense  T.gambiens



(Glossina 





 palpalis) 

(Morphology of Trypanosoma gambiens)    3.6.1

 (Sickle) 
 1-3  15-30  (Blunt) 
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(Basal  
 Granules) 

 (Undulating Membrane) 
  (Basal Granule)  

  (Kinetoplast)  
 (Volutin Granules) 

 (Reserve Food Granules) 


  (Nucleolus)

 

  (Golgi Bodies)  (Mitochondria)  
 (Endoplasmic Reticulum)   (Ribosomes)



(Polymorphic Forms) 
 Hoare 1966


  





 .1

  
 
 





 .2

  
 (Undulating Membrane) 

   

 





 .3
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Trypanosoma gambiens



 




 .4

  


(Life cycle of T. gambiens)   3.6.2




    



 (Glossina palpalis) 




(Primary Host) 


 












 
 Gambia fever  1500 




(Cerebrospinal Fluid) 
 (Sleeping Sickness) 

 


(Intermediate Host) 
 (Mid gut) 
  10-15  


 (Proventriculus)
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Life cycle of Trypanosoma gambiens



 




 (Longitudinal Binary Fission) 
 (Trypomastigote Forms)  





 2-5 
 (Metacyclic Form)  

 2-30 

(Pathogenecity)  3.6.3



  

 



 Ataxia 


(Diagnosis)  3.6.4

 (Stains) 
 Elisa  (Invitro) 

(Treatment)  3.6.5

 Suramin 

 200  Pentamidine Lomodine 
 Nitrofurazone  Mel-B Melarsoprol 

(Prophylaxis)   3.6.6

 .1

 Topical repellents .2

 .3

 .4

 .5

 .6

 (Malaria)   3.7
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 (Gr., mala = bad, aira = air) 


 (Plasmodium) 
 (Ovale)  (Malariae)  (Falciparum)  (Vivax) 



 (1880)  (Macculoch)   (1827)  (Malaria) 
 (Patric Manson) 


 (1894)  (Laveran)

 (Sir Ronald Ross)  (1896)  29 



 (Grassi)  (1898)  (Anopheles) 




 (Graham)  (1954)  (Shortt)  (1948) 
 (Rudzinska)  (1965)  (Pre erythrocytic)  

 (Ultra structure) 

(Morphology of Plasmodium vivax)  3.7.1

 (R.B.Cs)   (Intracellular) 
 (Trophozoite) 

(Anopheles) 
 (Spindle) 


 

  (Saprophytic)  



(Life Cycle of Plasmodium vivax)  3.7.2

 .I





 (Sporozoite) 

 (Sickle) 
 (Parenchymatous Cells) 
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Plasmodium



(Schizogony in Liver Cells) 





 (Schizont)

  (Me ro zo i t e s )   (S p i n d le )  

(Cryptozoites)   (Pre-erythrocytic Schizogony) 

 5-15  (Meta Cryptomerozites) 
 Exoerythocytic Schizogony  

 (Glycogen) 


 (Reservoir) 
  (R.B.Cs)  



 (Haemoglobin)  
 (Amoeboid)  (Signet ring)  


 (Macro)  (Micro) 

 

 (Haemozoin) 




 (Micro Cryptomerozoites)  72-84 

 (Gametes) 


 (Macro Cryptomerozoites) 
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 .II

(Micro and 



 (Gametocytes)  

 Macro Cryptozoites)

 (Ex Flagellation) 
  (Micro Gametocytes) 




 (Haploid daughter nuclei)   6-8 




 Microgametes 





(Macrogamete) 




 (Macrogametocytes) 




 (Cytoplasmic Cone)   (Non-Motile) 








 24   (Syngamy) 


 (Zygote)  




 (Ookinete) 
50  (Oocyst) 
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 (Sporogony) 






 2-4 



(Malaria and Human species of Plasmodium)  



(Plasmodium vivax)   .1

 10 (Incubation Period)   .1

 1/2 - 1/3   .2

  (Schizont)  .3

 (Haemozoin)

 (Schuffner's Dots)  

 (Benign Tertian Malaria)  .4

(Plasmodium malariae)  .2

 27-37 (Incubation Period)   .1

 1/2-1/3   .2

  (Schizont)  .3

(Haemozoin) 
 (Schuffner's Dots)  

 (Quartan Tertian Malaria)  .4

 72  .5

(Plasmodium falciparum)  .3

 10 (Incubation Period)   .1

 1/5-1/6   .2

  .3
  2/3-3/4   (Schizont)  .4
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 (Malignant Tertian Malaria)  


 .5

 24-48  .6

(Plasmodium ovale)  .4

 14 (Incubation Period)   .1

 1/2-1/3   .2

 3/4   (Schizont)  .3

  

 (Mild Tertian Malaria)   .4

 48  .5

(Pathogenecity)   3.7.3

 (Toxins)  (Merozoites) 


 6-10 


 (Anaemic) 
 

  Lysolecithin 
  (Haemolysin)  

(Diagnosis) 
 .1

 (Anaemia)  .2

 .3

 (Signet Ring Stage) 



(Treatment)   3.7.4
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Plasmoquine, Resochin, Chloroquine, Atebrin, Daraprim, Paludrine, 
 Pentaquine  Pamaquine Quinine 

(Prophylaxis)  3.7.5







 

 



(Trichomoniasis)    3.8

 



 180 


 1878 A-F-Donne 
 5-28 

 30-40

 (Anal)  (Oral) 

 (Sexually Transmitted Disease)

(Morphology of Trichomonas viginalis)   3.8.1

  
 (Undulating Membrane) 

 (Axostyle)  (Cytostome)

  



 (Mitochondria)  

  (Hydrogenasome) 
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Acetate Malate, Succinate  (Glycogen)


 (Cysts) 

Trichomonas

(Life cycle of T. viginalis)   3.8.2






 (Genital Tract) 
 (Urethra) 

 (Prostrate) 













 


 

 (Ping Pong) 
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Trophozite     Binary fission    Trophozite in Vagina

Life cycle of T. viginalis 



(Pathogenecity)   3.8.3


(Inflammation)  (Itching)  .1

 (Ejaculation)  .2

 .3

(Incontinence)  .4

 .5



 .1

 .2

 .3

(Vaginitis)  (Vagina)  (Urethra)  .4

 .5

 .6

 .7

 5 - 28 


(Diagnosis)   3.8.4

 .1

  .2

 (NAATs) Nucleic acid amplification .3

 90%

(Treatment)   3.8.5


 Tinidazole  Metronidazole 

 Terramycin  Auromyocin 
(Prophylaxis)  3.8.6
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 .1
 .2
 .3

 .4
 .5
 .6

  .7

(Leishmaniasis)   3.9

 Leishmania donovani    
 70,000 

 
 (Sandfly) 


 

 (Phelobotomus) 

(Morphology of Leishmania donovani)   3.9.1

William boog leishman 

 1903  Charles Donovon 

 Ronald Ross  




 (K in e t o p l a s t )    (O rg an e l l e s )  

 (Flagellum) 

 (P e l l i c l e )   

 (Nucleolus)  (Chromatin Granules) 

 (Kinetoplast)   (Basal Bodies)  


(Mononuclear   (Amastigote Form)  





 .1

 PPhagocyte)
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Leishmania



 (Sand fly)  (Promastigote form)  




 .2

 (Extracellular)

15-30   


(Life Cycle of Leishmania donovani)   3.9.2


(Primary Host) 

(Bone   





 (Mononuclear Phagocytes) 




 Marrow)

 




 (Granulocytes)  





 






  





 
 






(Peripheral 


 





  (Macrophages) 



  Blood) 

Life Cycle of Leishmania donovani
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(Intermediate Host)  
(Midgut)  





   


 









 





  6-9 
 (Metacyclic) 


(Pathogenecity)   3.9.3

   
(Visceral Leishmaniasis)   .1

 (Kala Azar) 
 95 


 (Anaemia) 



(Cutaneous Leishmaniasis)   .2

 (Ulcers) 
(Leprosy) 


(Mucocutaneous Leishmaniasis)    .3


(Diagnosis)  3.9.4

(Stains)  





 (Giemsa Stain)   (Leishman Stain)  
 100 

(Treatment)   3.9.5


 (Intravenous)  Pentostam 
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 15 
 Liposomal amphotericin - B  Amphotericin - B 

 (Hypoxia) 
 


 (Rigor) 
 Amphotericin - B 

  Miltefosin  (Nephrotoxocity) 
 Itraconazole  Flucoconazole 



(Prophylaxis)  3.9.6

 .1

(Insects Repellents)    .2

 
 .3

  .4

 .5

 .6

  3.10

 

 

 



 



 

  3.11

 Malaria  .1

  Trichomoniasis  .2

   Leishmaniasis   .3

   Amoebiasis  .4
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  Giardiasis  .5

 3.12

 3.12.1

   .1

     
   

 .2

         

  .3

  

     

   .4

       

   .5

 


       

  .6

       

 .7

   

   

 .8

        

 .9

        

 .10
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 3.12.2
 



 .1

 .2
  .3

 .4

 .5

 .6

 .7

 .8

 3.12.3

 .1

 .2

 .3

   .4
  .5

  .6

 .7
 



 .8

 3.13

    Anaemia

    Blepharoplast


    Diarrohoea

   Intermediate host



   Intracellular

   Multicellular
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   Primary host

  
  Prophylax

  


 Syngany

 3.14

  


  .1

  


  .2

  
  .3

    .4

   .5

    .6

   .7

    .8

https://microbiologysociety.org .9
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www.pinterest.com .11
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(Phylum Porifera) 
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 4.3

Class : Calcarea   4.3.1

Class : Hexactinellida    4.3.2

Class : Demospongia  4.3.3

Canal System  4.4

Ascon Type of Canal System   4.4.1

Sycon type of Canal System  4.4.2
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 4.11
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 4.12
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(Introduction) 4.0






 







  

  
(Objectives)  4.1




 

 




 

 

 

 

 

 

 

 

  

 

(General   Characters   of  Phylum  Porifera)   


 4.2
 Metazoans 


 


 Robert Grant  Ferre  porus 

 5000 


 Parazoology 
 150 


 Spongillidae 


 1


 Sedentary   Sessile  Colonial  2
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 3

 Ostia  4

 Oscula 
  

  Epidermis 

 5

 Endoderm 



 Mesenchyme

 6


 Spicules   7

Calcareous Spicules    Silicious Spicules 

  (Spongin Fiber




    8

 Intracellular  9



  10

  
  Monoecious 

 11

 12

 Gemmules 

 Budding  13

 14

  Sperm  & Ova  15

 Holoblastic  Cleavage  16

 Amphiblastula   17

  18
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 19

 20


 21



(Classification)  4.3








Calcarea   1

Demospongia  2

Hexactinellida   3

Calcarea)      4.3.1

 (Calcareous  Sponges)   .1

   Tetraxon    (Monoaxon    .2



 Colonial  Solitary  .3

 15    .4

    (Radially Symmetrical  .6

 Leuconoid  Syconoid  Asconoid   .7

 

 Choanocytes  ..8

 .9

  .10

 .11

Leucosolenia   Grantia   Sycon  
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Sycon

Hexactinellida    4.3.2

 Glass or Hyalo sponges  .1

 .2

 Six rays   Siliceous Spicules 
 
  .3

 
  10 - 30  .4

 .5

 Mesenchymal Matrix 





 .6



 .7

 .8

Stero Gastrula)   .9

  

  .10
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Sycon



Pheronema    Hyalonema   Euplectella     

              

     Hyalonema    Euplectella

Demospongia  4.3.3

 .1

 .2




  .3

 .4

  .5

 .6

 .7

 Gemmules 

 .8

    .9

Chalina   (Cliona)  Spongilla 
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Hyalonema Euplectella

Osculum

Ridges

Ostium

Spicules

Basal Spicules



 

          

(Canal System)  4.4

 Canal System)  Water Circulatory System)  Sponges

(Aquiferous  (Characteristic Feature)  (Porifera) 




 (Circulatory System)  System)


(Current)  (Perforations)  (Neumerous) 


.  

(Types of canal system) 
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Spongilla Chalina

Cliona



 (Internal Channels)  


(Ascon Type of Canal System)   4.4.1

(Leucosolenia)  (Asconoid Type)  
  (Olynthus)  Clathrina  )(Calcareous Sponges)  

 Asconoid type

 (Ostia)  (Incurrent Pores) 

 (Mesenchyme)  (Porocyte)  (Intra Cellular Spaces)

 (Spongocoel) 
 (Collar Cells)   

 (Distal   (Osculum) 
 (Monoaxon Spicules)   Ends)

  (Ostia) 
 (Osculum) 

 (Asconoid type)  

                      
Ingressing water   Ostia  Spongocoel  Osculum  Outside

(Sycon type of canal system)  4.4.2


 

(Radial 
 Scypha  Canals)

 

 Scypha  (Horizontal Foldings)  



   (Embryonic Development) 

 (Choanocytes)  (Radial Canals) 
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(Incurrent   (Dermal Ostia)  (Incurrent Pores) 

  ( In cu r ren t  Can a l s )  Po res )

 (Pinacocytes)

  (Osculum)  (Pinacocytes)



                  

      Ascon                                                        Sycon

(Representation of syconoid Canal System) 


 3  2  1

 (Simple Sycon Type)  1

 Sycetta   (Heterocoelous Caleareous Sponges)  
  

 (Radial Canal) 


 (Flagellated Cells)  (Dermal Ostia) 

 (Flattened Pinacocytes) 
(Course of water)   

     

Exterior  Ostia  Radial CanalOsculum  Apopyle Spongocoel
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(Complex Sycon Type)  2

 (Scypha)    

 (Incurrent Canal)  (Tublar Space) 
 (Flattened Ectodermal Cells)  (Inhalent Canal)   

 (Blind) 
 (Contractile Myocytes)  (Perforated Membrane)

 (Prosopyle) 
 (Aperture)  (Choanocytes)  Radial Canal 
  (Ex-cur ren t  Canal )  (Apopyle)

 (Ex-halent Canal) 


(Course of Water)  

 Exterior  Dermal Ostia  Incurrent Canal  Prosopyle Radial Canal

Osculum Spongocoel Ex-current Canal Apopyle

(Sycon Type with Cortex)    3

 (Heteropia, Grantiopsis, Grantia  


 (Cortex) 

(Incurrent  (Tubular Spaces) 
 Dermal Ostia   Canal)


 (Sub Dermal Spaces) 

(Course of Water) 
Exterior         Ostia           Sub-dermal Space            Dermal pore          Incurrent canal           Prosopyle

Osculum        Spongocoel             Ex-current canal              Apopyle                      Radial canal 
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: (Leucon Type Canal System)   4.4.3

 (Foldings) 
 (Symmetry)  (Spongilla) 





 (Flagellated Chambers)  

 (Pinacocytes) 
 (Ex-current Canals)  (Prosopyles)  

 (Asconoid and Syconoid)  


 (Osculum)

(Course of Water) 

Ingressing water   Ostia   Incurrent canals   Prosopyles Flagellated chambers

Egressing Water      Osculum Ex-current canals Apopyles


Leucon type of canal system has the following three successive grades in its evolutionary

pattern

(Europylous Type) 


 1

 (Ex-current Canals) 
 


 (Prosopyles)   1

 2

 (Ex-current Canals)  (Apopyles)   3

(Plakina)            
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(Course of water) 
Dermal Pores       Sub-dermal Spaces       Incurrent Canals       Prosopyles   Flagellated Chambers

Outside                   Osculum               Spongocoel            Ex-current Canals           Apopyles    

 (Aphodal type)  2

 (Aphodus)  (Apopyles)  
(Geodia) 

Course of water) 
Dermal ostia          Sub-dermal Spaces        Incurrent Canals       Prosopyles        Flagellated Chambers

Egression of Water             Osculum          Spongocoel         Ex-current Canalas           Aphodus

(Diplodal type)  3

  (Prosodus)  (Aphodus 

 (Spongilla) 



Course of water) 
Ingression of Water       Dermal Ostia         Sub dermal Spaces        Incurrent Canals         Prosopyles

Egression of water     Osculum      Spongocoel     Ex-current canal     Aphodus    Flagellated chambers

(Rhagon Type)  4

 (Larva) 





 

 (Sub Dermal Spaces)  (Epidermis)



Course of Water) 
Exterior              Dermal ostia Prosopyles       Flagellated chambers

Osculum Spongocoel                            Apopyles
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 (Mechanism of Water Circulation)  4.5

 (Choanocytes) 





  (Collars)  (Choanocytes) 


 (Prosopyles)  


 (Apopyles)   (Prosopyles)  








(Role of Canal System)     4.6

 (Physiology) 


(Nutrition)  1
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 ( H o l o z o i c ) 

 (Protozoans)  (Diatoms) 


 (Choanocytes) 

(Respiration) 2




(Excretion)  3

 (Metabolic Waste Products) 


Reproduction  4

 (Sperms) 
 (Fertilization)  (Choanocytes)

(Integumentary System in Sponges) 


 4.7

 (Gastral Layer) 

 (Dermal Layer) 

  (Ectoderm) 
 (Matrix)  (Endoderm) 



(Dermal Layer)  4.7.1




 



 (Dermal Epithelium) 





 (Gastral Epithelium) 







 (Myocytes)  1
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 (Sphincter)   (Oscula)





Gland Cells  2





 Sponging Fiber 







Porocytes  3

  Pore Cells 




 Prosopyle


Gastral Layer 


 4.7.2

Choanocytes 


Choanocytes 


 Basal Granule    

 Centriole    
 Centro Blepharoplast  
 9+2  Fibril 
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Choanocytes



  Rhizoplast  Protoplasmic Collar 

 



Mesenchyme or Mesoglea  4.7.3

Skeletogenous    Mesoglea 



 Spicules 

 Layer

 Scleroblasts 
Scleroblasts 

 Spicules 






Calcareous Spicules    Calcoblasts   Scypha  

 Spongioblasts 

 Silocoblasts 
 Spongin Fiber  (Silicious Spicules 

 

Amoebocytes 




Chromocytes  1

 Pigment 


(Theocytes)  2

 Glycogen 
Archaeocytes  3

 Blunt)   

 


Myocytes  4
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Amoebocyte

Archaeocyte




Collencytes  5

  
(Trophocytes)  6




Phagocytes 




 7


Desmocytes   8


(Gland Cells)  9


(Skeleton in Sponges)  

 
 4.8

 (Pseudoskeleton)   Haekel 

 (Foreign Bodies) 


 
 (Autoskeleton) 

 
 

 
(Spicules)  

 

  
(Classification of Spicules)  

(Microscleres)   (Megascleres)   
 (Rays)  (Axis)  

(Megascleres)    .1

 (Skeletal Spicules) 
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(Monaxons)   (i)



 (Style)  (Monactinal Monaxon)   
 (Styles) 

 (Oxeote)  (Strongylote) 
  (Curved)  (Tylostyles)   (Knob) 

 (Acanthostyles) 

(Tetraxons)  (ii)

 (Quadri Radiates)  (Tetractines)  

  (Calthrops) 
 (Amphidisc)   (Disc) 

(Triactinal)   (Triradiate) 
  (Triod)  

(Triaxons)  (iii)

  (Triaxon or Hexactinal)  

 (Hexactinellida)    

(Polyaxons)  (iv)

       


(Spheres)  (v)

    
 (Concentric) 

(Desma)   (vi)

 

  (Megascleres) 
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  (Monocrepid)    (Crepis) 
 (Lithistid)  

 

 (Tetracrepid)   (Tricrepid) 

(Microscleres)   .2

 (Mesenchyme)  


(Spires)  (i)

 (Sigmas) 


 C 
 (Plates)   (Hooks)   Chelas  Toxos 

 (Sigma Spires) 






(Asters)  (ii)


Tylasters  Strongy lasters  Oxyasters 

 Spherasters 
  (Scleroblasts)  

   
 (Silicious Spicules) 

   (Silicoblast) 

(Spongin)  


(Leucin) 

  (Glysin) 



 (Cuticular Secretion) 
(Fibrillae)  (Cementing) 
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 (Spongioblasts) 






  4.9

 





 

 

 

 

  

 

  4.10
 Dermal Layer 
  Gastral Layer 




 Mesenchyme 
 Ascon type  
 Sycon type 
 Leucon type 


 4.11

 4.11.1

 1

       

 2
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 3

           




 4

10000  8000  5000  2000 

 5

       

 6

       

 7

        

  8

       

 9

       

 10




        

 4.11.2
  1

   2

 3

 4

 5

 6

 7
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 4.11.3




 1




 2

 3

  4

 5

  4.12

   



  Amoeboid Cells




  Archaeocytes





 

   Calcarea




  Canal system




 
 Connective tissue







  Demospongia






  Diploblastic





 

   
  Hexactinellida
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  Incurrent canal






  Myocytes

 


  Osculum




   Ostia 

   Parazoology

 

 




 Phagocytes

  





  Porifera



 


 Radial canal 






  Spicules

 4.13

  


  .1

  


  .2

  
  .3

    .4

   .5

    .6

   .7

    .8
https://microbiologysociety.org .9
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 5 

(Phylum Cnidaria)


 5.0

 5.1

General Characters of Phylum Cnidaria 

 5.2

Classification of Phylum Cnidaria 

 5.3

Class : Hydrozoa  5.3.1

Class : Scyphozoa  5.3.2

Class : Anthozoa   5.3.3

Polymorphism in Coelenterate   5.4

Polymorphic Forms  5.41

Types of Polymorphism   5.4.2

Modification of Polyp  5.4.3

Modification of Medusa  5.4.4

Origin of Polymorphism  5.4.5

Examples of Polymorphism  5.4.6

Significance of Polymorphism  5.4.7

Corals & Coral reefs  


5.5

Corals  5.5.1

Coral reefs  


5.5.2

Distribution and Conditions of  

 5.5.3

Coral Reefs Formation 

Components of Coral Reefs  


 5.5.4

Types of Coral Reefs  


 5.5.5
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Theories of Coral Reefs Formation  

 5.5.6

 5.6

 5.7
 5.8

 5.8.1
 5.8.2
 5.8.3
    5.9

 5.10

 (Introduction)  5.0




 (Ctenophora) 





 (Radially Symmetrical) 
  












 (Objectives)  5.1



 



 

 

 

 

  



 

      (General Characters of Phylum Cnidaria) 

   5.2









102



 (Stinging Animalcule) 



 (Metazoans) 

           

 (Diploblastic)  9,000 
  (Tissue Grade of Organisation)  (Radially Symmetrical)


 .1



 .2

 .3

  .4

  .5

 (Mesoglea) 



 (Connective Tissue) 
 .6

 


   (Coelenteron)   .7

 (Gastro Vascular Cavity)    

 (Acoelomate Animals) 
 


 .8

 (Cnidoblasts)  .9

 .10

 (Medusa)  (Polyp)  .11

  (Polymorphism) 
 (Coral)  


 .13

 



 (Tentacles) 

 .14
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 .15

 (Nutritive Muscular Cells) 

 .16


 .17

 (Statocysts) 


(Ocelli)  .18


 

 .19

 .20

 .21

 (Cleavage)  .22

 (Ephyra)  (Planula)  .23



  (Diploid)  .24

 (Haploid)

  .25

 (Power of Regeneration)  .26



 .27

(Pennatula)   (Aurelia)  (Hydra)  .28

(Classification of Phylum Cnidaria)  

 5.3

Hydrozoa    5.3.1

  (Genus) 
 


2700  
 Hydra  .1

  (Obelia  Colonial  (Hydra  .2

 .3
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  (Sensory Cells)  (Interstitial Cells)  

 


 .4

 (Nerve Cells)  (Gland Cells)

(Nematocytes)  (Interstitial Cells) 

 .5

 (Medusa)  (Polyp )  .6




  .7

 (Radial Symmetry)  .8

  (Velum)  (Medusa)  .9

 (Perisarc)  (Exoskeleton)  .10

 (Nematocytes)  .11

Physalia  (Polymorphism)   .12

 .13

 (Gonads)  (Buds)  .14


 (Planula Larva)  (Larva)  .15

 (Metagenesis)    .16


 (Alternation of Generation) 

(Obelia)  .17

(Hydra) 

(Physalia)  

 (Halistema)
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Scyphozoa  :  5.3.2

 (Coral Reefs)  


.1

 (Ex-Umbrellar) 

 (Velum)  (Medusoid)  .2

 (Benthic Scyphozoa)   (Planktonic Scyphozoa)

 (Polyp)  (Medusoid)


 (Jelly Fish)  .3

 (Radial Canals)  (Tentacles)

 (Long Tentacles) 
 .4

 4  (Gonads)  53 


 (Scyphistoma)  .5
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Tentacles
Hydrotheca
Polyp

Coenosarc
Annulus

Perisarc

Gonotheca

Obelia

Medusoid Bud

Hydro Caulus

Blastostyle

Hydra



 (Strobilation)   (Medusae) 


(Aboral Stak)  


.6





  (Stomodaeum)  .7


 .8



(Rhizostoma)  (Aurelia)  .9

Aurelia

Anthozoa   5.3.3

 .1


 .2

 (Disc)  .3

 (Tentacles)



 (Radiating  Mesentries)  (Stomodaeum) 

   .4
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 (Connective Tissue)  .5

 (Epithelio Muscular Cells)  

 .6



 (Transverse Fission)   .7

 .8

 .9

(Planula)  .10

  (Metamorphosis) 



(Sea anemone)  (Corallium)    (Pennatula)   .11

(Polymorphism in Coelenterates)    5.4

 (Phenomenon)  (Individual) 
  (Polymorphism)

 (Zooid)  
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Pennatula
Sea anemone



 (Medusa)  (Polyp)  (Zooids)  
(Division of Labour) 



(Polymorphic Forms)  5.4.1

(Polyp)  .1

 (Tentacles) 
 (Tubular Body) 

 (Pedal Disc) 


(Medusa)  .2

 (Tentacles) 


 (Manubrium) 


(Types of Polymorphism)   5.4.2

 
(Monomorphic)  .1

  (Sea Anemone)  (Hydra) 


(Dimorphic)  .2

 (Gastrozooids)  



   (Gonozooids) 


(Tubilaria)  

(Trimorphic)  .3

 (Gonozooids)  (Gastrozooids) 
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 (Cornea)  (Cuticle)  
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 (Cone Cells)  (Cone)  cone) 
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(Vision in Insects)  
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 Syconoid 5

 Incurrent canal 6

 Spongocoel 

 7

 Triaxon   Monoaxon  calcarous spicules  8

 spicules  Tetraxon

 Bisexual 

  9

exogenous  Sexually  Asexually  10

 reduction bodies  gemmules  budding

 Protogynousc ondition  Internal Fertilization 


 11

 cross fertilization  

 Amphiblastula Larvae 
 12



  13

(Identification)   19.5.5

 Flagellated Radial Canal


 

Sycon   19.0
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Hylonema     19.5

(Classification)   19.5.1

organization  asymmetrical 


 1

 Triaxon   Hexactinileda 

 2

 

 Amphidiscs   
   Heterocoela   3

  Heaxaster  

 Hylonema
 


 4

(Habit and Habitat)  19.5.2

 1510  

(Distribution) 19.5.3

 

(Salient Features)  19.5.4

 19.1  Glass Rope Sponge  1

 2

  3

 spicules  Root Tuft   4



 5


 Ostia 

 6

 Epizoanthus 


  

 7

 Amphidiscs   8

 spicules 
 Spongocoel 


 Water Canal System  9
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Hylonema  19.1

Euplectella  
    19.6

Classification  19.6.1

organization  asymmetrical 


 1

 Triaxon   Hexactinileda 

 2

 

 Spicules Hexaster      Hexasterophora 
 3

Euplectella    
 


 4

Habit and Habitat)   19.6.2



 500-5000  Euplectella   



(Distribution)   19.6.3

 Euplectella   
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(Salient Features)   19.6.4

 19.2    1

 Venus Flower Basket  '  2

 symmetrical    3

 parietal gap





 tuft  Tuft    4


 Oscular sieve plates 5

 flagellated  Choanocytes  syconoid 6

(Special Feature)     19.6.5



  Spongicola  


 






  

       Euplectella   19.2           
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 :20 
(Cnidaria and Platyhelminthes)


(Introduction) 20.0

(Objective)  20.1

(General Characteristic of Cnidaria)    20.2

(Classification)   20.3

Hydra)  20.4

(Physalia) 

 20.5

(Aurelia/Jelly-fish)  /  20.6

(Tubipora)  20.7

(General Characteristic of Platyhelminthes)  

 


 20.8

(Classification)  20.9

(Fasciola) 

    20.10

(Larval Stages of Fasciola) 

 20.11

(Sporocyst Larvae of Facsiola) 

  20.12

(Redia Larvae of Fasciola) 

 20.13

(Cercaria Larva of Fasciola) 

 20.14

(Metacercaria Larva of Fasciola)  20.15

    (Taenia)   20.16

(Cysticercus Larvae of Taenia)  
  20.17

(Introduction)  20.0

 Cnidaria  
 (Tentacles)   
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 (Calcium Carbonate) 
 ///    (Medusa)  Polyp 



 

     

 (Flatworm)  (Platyhelminthes) 
 






 Internal Parasite)  
 parasitic)   

 



 (Suckers) 

 (Flame Cells)

(Objectives)  20.1

(Platyhelminthes): 
 




(Cnidaria): 
(Obelia)   (Hydra)  (Cnidaria): 
(Platyhelminthes): 







(Tubipora)  (Aurelia)  (Physalia) 


 (Taenia)   (Fasciola) 

(General Characteristic of Cnidaria)    20.2

 (Hydra)  1

 (  )  2

 (Tissue Grade of Organization)    3

  (Radial Symmetry)  4

(Hydrozoid)  (Medusa)  (Polyp)  5

 


 Gastrodermis  Epidermis  6

 mesoglea  


 (Cnidocytes)  7
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 (Gastro-Vascular Cavity)   (Coelenteron)   8

 coelenterata   9

 (Ring Canal)  (Radial Canal)  coelenterons  10

 (Circulation)  coelenterons

 extracelluar  intracellular  extracelluar  11

 (Muscles)  (Gastrodermis) 

 coelenterons


 12

  13


 

 (Fission)  (Statocyst) 

 sensory structure 14

 16

 (Budding)  15

 17



 18

 (Regeneration)  Cnidarians 
(Classification)  20.3
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(Hydra)   20.4

(Classification)  20.4.1

acoelomate 


 1

 (Hydrozoa)    2

 (Hydroida)  3

 
 4

 


 5

(Habit and Habitat)  20.4.2

 

(Distribution) 20.4.3

 (Cosmopolitan)  

(Salient Features)  20.4.4

 1-3  20.0  1

   2


 (Hypostome)   3

 (Ectoderm)  (Diploblastic)  4

 (Mesoglea) 







 


(Tentacles)



6-10  5

 (Nematocysts)

 (Tentacles) 


(Gastro-vascular Cavity)   6



(Asexual Reproduction)  (Lateral Buds)  7


 (Testes) 

 (Gonads)  8

 foot base  (Ovaries) 
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 (Gamets) 


 (Budding)  9



(Hydra)  20.0                                                     (Physalia) 

 20.1

(Physalia) 

 20.5

(Classification)  20.5.1

acoelomate 


 1

 (Hydrozoa)  2

 (Colonial)  3




 (Pneumatophore) 

 4

 




 5

(Habit and Habitat)  20.5.2

 (Pelagic)  (Colonial) 

 

319



(Distribution) 20.5.3

 (Subtropical) 
 (Tropical) 



 

(Salient Features)  20.5.4

 (Portuguese Man of War)  20.1 

 1

 2

 12 6  (Bladder)  (Pneumatophore)  3


 (Gas Gland)  4


 (Nectocalyces)    5




 (Division of Labour)  (Polymorphism)  6

 (Tentacles)  / 



(Zooids)  7

 (Tentacles)  / 


(Gastrozooids) 


 i


 nematocysts  (Dactylozooids) 

 ii


 (Blastostyles) 


(Gonozooids)  iii

 (Male Medusae) 

(Aurelia/Jelly-fish)  /  20.6

(Classification)    20.6.1

acoelomate 


  1


 2

(gonads)   tentaculocyst  stalks 


 tentacles   3
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 tentaculocyst

 


 4

(Habit and Habitat)  20.6.2

 

(Distribution)  20.6.3

 (Coastal Water)  

 (Salient Features)    20.6.4

 2 0 . 2  1

 7.5 -10  (Tetramerous Radial Symmetry) 

 (Umbrellar)  (Slight Convex)  2

 (Sub Umbrellar)(Concave)  

 notch   notch  3

  marginal  

tentacles  


(Tentacles)  4


 sub-umbrellar  5

 (Oral Arms)  (Frilled)  6


(Gastric Pouch) 


 (Radial)  7

  (Radial Pouches) 

  

 (Circular Canal) 


  (


 )   unisexual  8


(Fertilized Ovum)  (Gametes)



 9

  (Scyphistoma)     
 (Binary Fission) 
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Aurelia/Jelly-fish  20.2 (Tubipora)  20.3

(Tubipora)  20.7 

(Classification)  20.7.1

acoelomate 


  1

 sedentary  (Anthoza)  2

 (Stolonifera)   3



Organ Pipe Coral/
 


 4

(Habit and Habitat)  20.7.2

 


 

 3-15  10 - 50 

(Distribution) 20.7.3

 

(Salient Features)  20.7.4

 calcified  (20.3)  1

 2

 spicules  3
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 (Mesogleal Spicules)   4



 5

 6

  7

(General Characteristic of Platyhelminthes)  

 


 20.8

 Bilateral Symmetrical)  (Triploblastic   1


 2

 3

 Suckers)   (Hooks) 
 4

 Parenchyma)   5

  Pharynx  6

 7

  (  Flame Cells)  8

 Cerebral Ganglia)   9

 (Nerve Cords)  31 

  10

 11



 12

  (Cross Fertilization)   13

 (Self Fertilization) 

   14

 (Hosts)  15
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Classification  20.9

(Fasciola) 

    20.10 

(Classification)  20.10.1

 (Organ Grade)  (Platyhelminthes) 


 






1

Flatworms

 (Ecto or Endo Parasitic)  (Trematoda)  2

 (Sucker)  
  hooks  suckers  (Digenea)   3

 




 4

  5

(Habit and Habitat)  20.10.2

 (  :Bile Duct) 
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(Distribution) 20.10.3

  

 

 

(Salient Features)  20.10.4

(20.4)  (Liver Fluke) 

 1

4-5  25-30  (Dorsoventrally Flattened) 

 2


 Conical)  3

 (Acetabulum) sucker  Oral sucker 4

 oral sucker  

 (Oesophagus)   5

 (Genital Pore)  ventral sucker  Oral sucker 6


 (Hermaphroditic)   excretory pore  7

 (Lymanea)   (Intermediate Host)  8

 

(Fasciola) 

 20.4                               (Miracidium larvae) 


 20.5
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(Larval Stages of Fasciola)  (Fasciola) 

 20.11

(Miracidium Larvae) 

 20.11.1

(20.5 )  4-15  Zygote) 




 1

 Enzyme)  (Hatching)  


2

 

  


(Free-Swimming)  3

 (Ciliated Epidermal Plates) 

  5  21  (Taxonomic)  (   )  


4

(  2  2  2)
 


 6  (i) 

(  3  3)
 


 6   (ii)

(  2  1)
 


3   (iii)

(  2  2)
 


 4  (iv) 

(  1  1)
 


 2  (v) 

 5

  (i)

(Glandular Epithelium)   (ii)



 (iii)

(Non-Ciliated)  (Anterior)  papilla  6

  

 7

 (  )  8

(  )  

 24  9

(Sporocyst Larvae of Facsiola) 

 20.12

 1

(20.6)   2

 (Hexagonal)     3
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 1  (Cuticle) 


  4

(Non-Feeding Stage)  5

 mesenchyme   6

 germ  (Body Sac)  7

 5-8  (Germ Cell)  8



(Sporocyst Larvae)  20.6                 (Redia Larvae of Fasciola)  20.7

(Redia Larvae of Fasciola) 

 20.13 

(20.7)  (Germ Cells)   1

 1.6  1.3  2

 birth pore  muscular swelling  anterior end  3

 (Lappets) 
 


(Stumpy Processes) 

 4

 redia  5

 6

(Cercaria Larva of Fasciola) 

 20.14

(20.8)  20-14  1
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 2

 (Free Living)  0.350.25  3

 mesenchyme  4

  5

 suckers  6

 anterior oral sucker (i)

 sucker  (ii)




 7

(Acetabulum)   'U'  oral sucker  8


 (Flame Cells) 


 9

 (Genital Rudiments)  10

 32  11

 Encystment) 


 12

(Cercaria Larva )  20.8 (Metacercaria Larva)  20.9
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(Metacercaria Larva of Fasciola)  20.15

(20.9)  0.2  1



 2

 (Marita)  3

 (Flame Cells)  4

 (Cystogenous Gland Cells)  


 5

 excretory bladder  6

 7

 8

(Taenia)   20.16

(Classification)  20.16.1

 (Organ Grade)  (Platyhelminthes) 


 






1

   (Cestoda)  2

 anterior end

Scolex  anterior end  (Eucestoda)  3




 suckers  (Taenioidea)   4


 


  5

  6

(Habit and Habitat)  20.16.2
  

(Distribution) 20.16.3
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(Salient Features)  20.16.4

(20.10)   1

 (Body Segments)  scolex 2

 1  3

28  (Rostellum)  scolex  4

 32

 unsegmented  5

 proglottid 
 800  6




 (Lateral)      7

 8

   9

  10

        

(Taenia)   20.10  
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(Cysticercus Larvae of Taenia)  
  20.17

 (20.11)   1

 2

 (Hooks)  3

 
(Proscolex)   suckers  (Encysted)  4


 5

           (Cysticercus larvae of Taenia)   20.11
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 VI   

 



   :21 
(Aschelminthes and Annelida)


(Introduction) 21.0

(Objective) 21.1

(General Characteristic of Aschelminthes)  



 21.2

(Classification)    21.3

(Ascaris)      21.4

(Ancylostoma)    21.5

(Wuchereria)   21.6

(General Characteristic of Annelids)   21.7

(Classification)    21.8

(Pheretima)     21.9

(Hirudinaria/Leech)    21.10

(Nereis)    21.11

(Introduction)  21.0 

 
 



 (Parasitic life) 

(Muscular Pharynx) 



 


 (Dioecious) 



  


 (  )  
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 (  )

  Nereis)  
 ) 

 (  ) 


 (Nerve)  


 ( 


 

(Objectives)  21.1



(Wuchereria)   (Ancylostoma)  (Ascaris)   (Aschelminthes)  
 


 

 (Nereis)  (Hirudinaria/Leech)

 (  )(Pheretima)   (Annelida)  



 
 


  

(General Characteristic of Aschelminthes)  



 21.2

 (  Triploblastic  1

 2

 3

 4

 (  Syncytial    5

 6

 (  Protonephridia   7



(Eye spots)  Bristles)  (Papillae) 
  (Ciliated Pits)   8


 )  (Dioecious)   9

 (Indirect Development)  (Direct Development)  10
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(Classification)    21.3

(Ascaris)       21.4

(Classification)  21.4.1


 (Pseudocoelomate)  (Aschelminthes) 


 




1

(Unisexual Nematodes) 


 (unsegmented)

 (Alimentary Canal) 
  (Nematoda)  2

  (Ascaroidea)   3
 


  4

(lumbricoides)  
 5

(Habit and Habitat)   21.4.2

 

(Distribution)  21.4.3


   

(Salient Features)   21.4.4

 Ascariasis  21.0   1

 3015  (Sexual Dimorphism)   2

 3520 
 3
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 (Longitudinal Lines)  4

 (Lips)  (Subvental)  dorsal  Anterior 5

 excretory pore  2  anterior  Amphids 6



 isospicules  (Cloacal Aperture)     ventrally  7



  end   genital aperture  8

(Identification)    21.4.5

 ventrally  unsegmented 

(Ancylostoma)    21.5

(Classification)   21.5.1

(Pseudocoelomate)  (Aschelminthes) 


 



1

(Uunisexual Nematodes) 


 (Unsegmented) 


 (Alimentary Canal)   (Nematoda)  2

 ovijecters   (Strongloidea)  3

 (Pharynx)  


(Copulatory Bursa) 
 


 4

  5

(Habit and Habitat)  21.5.2

  

(Distribution)  21.5.3

 

(Salient Features)   21.5.4

 endoparasite  1

 21.1 

 1310  8-10  2
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 anterior end  3

 (Buccal Capsule)  

   (Buccal Cavity)  4

 chitinous

 (Nerve Ring)  Excretory pore 5




 copulatory bursa  6




 7

(Identification)  21.5.5

  

   (Wuchereria)   21.6

(Classification)    21.6.1

(Pseudocoelomate)  (Aschelminthes) 


 



1

(Unisexual Nematodes) 


 (Unsegmented) 


336

(Ascaris)   21.0 (Ancylostoma)  21.1



 (Alimentary Canal) 
  (Nematoda)  2



  3

 
  4




5

(Habit and Habitat)    21.6.2

 


 

(Distribution)   21.6.3


 

(Salient Features)    21.6.4

 1

(20.2) 
 (Sessile Papillae)   2

 buccal cavity  3

 (Sexual Dimorphism)  4

vulval opening  12    spicules 

 (Anterior End)  
 


 80- 100  40mm  5





 Culex  Culex 6

 2  10.00 

 7



  
 



  (    8

(Identification)    21.6.5

   12caudal papillae  
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(Wuchereria)   21.2

(General Characteristic of Annelids)   21.7

 (Segmented Worms) 
 (  =  

 )   1

 (Sedentary) 


 (Triploblastic)  


 2

  (Metameres)  3

 (Metamerism)   


 cuticle  


 (Epidermis)  4

 (Chitin) 


 (Longitudinal)  
 contractile  6

 unjointed  7

 (Segmented Ganglia) 
 anterior  8

 cord 

 respiratory pigment  /  9

338




 11

  
 


 12

 (Indirect Development)  (Direct Development)  13


 


   14

 (Indirect Development)  15

(Classification)    21.8

(Pheretima)     21.9

(Classification)     21.9.1

 metamerically(Triploblastic)   


  1


 eversable  clitellum  (Oligochaeta)  2

 

developed  gizzard  (Neooligochaeta)  3


 


  4

(Habit and Habitat)    21.6.2
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(Distribution)   21.6.3

 

(Salient Features)  21.6.4

 21.3   1

 150  2

 posterior  anterior  3

 Metamere  4

 120- 100

 5

 GenitalOpening(Pores)  6

 7

 peristomium 
 16-14  Buccal cavity 8

 Clitellum 
post clitellar  clitellarpreclitellar  9

 ventro-lateral side  95 groove  10

 spermathecal aperture

 female genital pore  mid-ventral line  14 11

 male genital pore  ventro-lateral side  18 12

 nephridiopores  (Pores)  13

 (Setae)S-shaped  clitellum  14

 epidermal pits 
 Setae 15
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(Pheretima)   21.3 (Hirudinaria/Leech)  21.4

(Hirudinaria/Leech)    21.10

(Classification)    21.10.1

 metamerically(Triploblastic)   


  1


 setae  (Segment)  (Hirudinea)  2

 suckers  posterior  Anterior

 Anterior sucker  (Gnathobdellida)  3
 


 4

(Habit and Habitat)    21.10.2

  



(Distribution)   21.10.3

 

341



(Salient Features)    21.10.4

 21.4    1

 (Bilateral Symmetrical) 
  2



 3

 34 32  4

 (  Annuli  )  5

 11  9 10 
 6

 (Precelitellar : 
 )  (Cephalic :   )  5  7

 Caudal Region)  ( Middle Region  )  Clicellar( 
 )

 (SuckerPosterior) 
 anus  25   8



 ventral   9
 

 (Hermaphrodite)  10

 Male genital aperture 11

 11Female genital aperture 12

(Nereis)    21.11

Classification    21.11.1

 metamerically(Triploblastic) 


  1


 clitellum  (Polychaeta)  2

 


  pelagic  (Errantia)   3

  
 


 4

 5
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(Habit and Habitat)    21.11.2

 

(Distribution)   21.11.3

 

(Salient features)    21.11.4

(21.5)  1

 5-30  ventrally  2

 segments  3

 (Prostomium)  anterior  4

 (Peristomium) 
 jointed palps  terminal tentacles 

  5

 ventral    lateral aperture  tentacles  lateral sides  6



 
 (peristomium)  7

 anus  anal ciri  8

 9

  10

(Nereis)  21.5
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  :22 
(Arthropoda and Mollusca)


                                                                                                                                                                                          (Introduction) 22.0

(Objective) 22.1

(General Characteristic of Arthropoda)    22.2

(Classification)    22.3

(Palaemon)   22.4

(Carcinus)  22.5

(Palamnaeus) 
 22.6

(General Characteristic of Mollusc)  22.7

(Classification of Mollusca)    22.8

(Pila) 22.9

(Unio:Lamellidens)     22.10

(Sepia)  22.11

(Octopus)     22.12

(Introduction)  22.0








 





 (=  =  ) 
  


 (  ) 

  (Malpighian Tubules) 
  (  
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(  )

 (   










 (Calcareous)  

 (Visceral Hump) 


 Radula)  



Objectives  22.1

 / 
(  Plamnaeus) 

 (Carcinus)   ( :Palaemon)   (Arthropoda) 

(Octopus)  (Sepia)  (  :Lamellidens)   (  :Pila)  (Mollusc) 

(General Characteristic of Arthropoda)    22.2

 (Arachnids)  (Insects)  (    =  +  )  1

(Bilateral symmetrical)    (Crustaceans)  (Myriapods)



 (Triplobastic) 

 (Abdomen)  (Thorax)  (Head)  2

 (Cephalothorax)  

 epidermis  (Chitin) 
 Exoskeleton 3

 appendages 


 4

 (Haemocoel)  Coelom 5

 (Contraction) 


 (Striated)  Muscles 6

 (Digestive System)  7

 (Tubular Dorsal Heart)  8

 (Book Lungs) 


(Trachea)  9

 (Dorsal Nerve Ring)  (Nervous System)  10

 (  )  (Malphigian Tubules)  

 11
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 sexual dimorphisim  12

 ovoviviparous  Fertilization 13

 (Indirect)  (Direct)  Development 14

 Parental Care)  15

(Classification)  22.3

(Palaemon)
  22.4

(Classification)  22.4.1

(Arthropoda) 


 1

(Crustacea)   2

(Decapoda)  3

  .
 


4

 (Habit and Habitat)  22.4.2

 Nocturnal)   

 (Algae)   
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(Distribution)  22.4.3

 

(Salient Features)  22.4.4

 22.0   1

 Bilateral symmetrical  2
  3



 Posterior  (Cephalothorax)  

 anterior  4

 5  13  

 5

 6  lateral sides  6 

  appendages  segment



 walking legs  (Swimmerets)  (Pleopods)



 (Branchiostegites) 

 (Epipodites)  6

 



 (Antennary Glands)  

 7


 sexual dimorphisim  8

(Palaemon)   22.0
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(Carcinus)  22.5

(Classification)  22.5.1

(Arthropoda)   


 1.

(Crustacea)   2.

(Decapoda)    3.
 


 4.

(Habit and Habitat)  22.5.2

  





(Distribution) 22.5.3

 

(Salient Features)  22.5.4

 22.1  1

  2

 
 (Carapace)    3

 (Thoracic Legs)  
 (Thoracic Legs) 

  (Maxillipedes)  
 4

(Uropods)  (Pelepods)   (Abdomen)  5


    6

 
 megalopa  (Zoea)  Development   7
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(Carcinus)  22.1                                                         

(Palamnaeus) 
 22.6

(Classification)    22.6.1

(Metamerically  (Triploblastic)   (Arthropoda)   


 1

.  (Jointed Appendages)  Segmented)            

 (Arachinida)   2

 
 (Opisthosoma)  


 (Prosoma)

 metasoma  mesosoma  (Scorplonidea)  3

 pectines 
 



 4

(Habit and Habitat)     22.6.2


 (Nocturnal)  ()  

 


(Distribution)  22.6.3
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(Salient Features)  22.6.4

 22.2  
 1

(Coelomates)  (Triploblastic)  (Bilateral Symmetrical)  2

 (Metameric Segmented)  


 posterior  mesosoma  (Anterior)  3

 lateral  2-5  median  (Carapace)  4

 appendages  (Segment) 6  5

 walking legs  (Pedipalp)  (Chelicerae)  

 posterior  (Mesosoma)  anterior  (Opisthosoma)   6

  operculum  7

 (Pectines)  
(Stigmata) 

  appendage 
caudal  (Metasoma)  8

 Telson  segment



 9

 viviparous  
 10

(General Characteristic of Mollusc)    22.7

 1

 (Appendages)  unsegmented(Bilateral Symmetrical)  2

 (Foot)  (Visceral Mass)  (Mantle)  (Head) 

 tentacles  3

350

(Palamnaeus) 
 22.2



 (Viscera)  (Mantle) 4


  (Visceral Organs)  5

 muscular  (Foot) 6


nephridia  gonads  pericardial  coelom  (Haemocoel)  7

 lumen

 (Ganglia) 
 (Pedal)  (Pleural)  (Cerebral)  8

 transverse connectives 
 9

 (Respiratory Pigment)  
 10

 Radula  (Hepatopancreas)  
 

 11

 (Nephridia)   12

 fertilization,  13

 (Veliger)   Development 14

(Classification)    22.8

351



(Pila) 22.9

(Classification)  22.9.1

Mollusca) 


 1.

(Gastropoda) 

 2

(Mesogastropoda)    3

(Pila)
 


 4

(globosa)  .   5

(Habit and Habitat)  22.9.2

 

 muscular  
(Distribution)  22.9.3

 

(Salient Features)    22.9.4

 22.3  (Apple Snail)  1

 (Univalve Shell:  2

 (Apex)  Body Whorl)

 (Operculum) 3

 (Shell)  4

 contractile tentacles  Anterior  5

 (Foot) 6

Pillial 
 

  (Mantle)    (Visceral Mass)  7

 Complex

  (Pulmonary Sac)   (Ctenidium)    8

  ctenidium 
 Sexual dimorphisim  9
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(Unio:Lamellidens)
    22.10

(Classification)  22.10.1

(Mollusca)   


 1

(Bivalvia)    2

(Unionida)    3

(Unionidae)  4

(Lamellidens)
 


  5

(Habit and Habitat)  22.10.2

 

  
(Distribution)  22.10.3

 

(Salient Features)  22.10.4

(22.4)  10  bivalve  calcareous  1



 2

 3

 (Mantle Lobes)  (Mantle) 4

 exhalant  inhalant  aboral side  5
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(Pila)  22.3



 (Pericardium)  (Coelomic Cavity)  6

 cavity

 anterior adductor muscles  7





 

 (Floating)  (Wedge Shaped)  8

  9

 10

 (Organ of Bojanus)   11



 (Glochidium Larvae)  12.

(Unio:Lamellidens)   22.4

(Sepia)     22.11

(Classification)  22.11.1

  (Body Unsegmented) 
 Mollusca)



 1


 tentacles  ,  (Cephalopoda)   2


 ,  suckers  10 8,  (Dibranchiata)    3

 branchial  Auricle 
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 8  2  8  10  (Decapoda)  4

 suckers
 


  5

(Habit and Habitat)  22.11.2

  

 
(Distribution)  22.11.3

  

(Salient Features)  22.11.4

 22.5  (Cuttle Fish)   1


 (Bilateral Symmetry)  unsegmented  2


 modified  10 oral arms  developed  3

   oral  oral suckers8  10 

 tentacles arms             

 4

   (Lateral Fins) 

 (Flaps)



 5

               

 muscular mantle  6

 mantle

(Chromatophores)   7


 2 1  8.



       (Sepia)   22.5                                                                                                        
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(Octopus)  22.12 

(Classification)  22.12.1

  (body unsegmented) 



 1


 tentacles  ,  (Cephalopoda)   2


 ,  suckers  10 8,  .(Dibranchiata)    3

 branchial  Auricle 
 (Suckers)  (Sessile)  (Octopoda)  4

 (Nidamental Glands)  
 


 5

(Habit and Habitat)  22.12.2

 (Nocturnal)  


(Distribution)  22.12.3

 (Altantic)  (Pacific) 


 


(Salient Features)  22.12.4

22.6  (Devil Fish) 
 1

 (Bilateral Symmetry)  unsegmented  2

 suckers  3

 (Shell)  4

 (Spermatophore)  (Ink Gland)  5


 6

 hectocotylized  7
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 8

 (Direct)  Development 9

 Bivalves  10

(Octoptus)  22.6
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 23 
    Echinodermata and Hemichordata


 (Introduction) 23.0

(Objective)  23.1

(General Characteristic of Echinodermata)    23.2

(Classification)  23.2

(Sea Star:Asterias)   23.3

(Sea Urchin:Echinus)    23.4

(General Characteristic of Hemichordata)  23.5

(Balanoglossus)   23.6

(Introduction) 23.0

 ( 
 ),  



  

 



 













 

(Objectives)    23.1



Sea Urchin (Echinus)  Sea Star(Asterias)    (Echinodermata)  

 (Balanoglossus)   (Hemichordata) 
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 (Hemichordata)  (Echinodermata)  

(General Characteristic of Echinodermata)    23.2

 )   1

 2

 3

 4

 5

  6

 7

 8

 (  )  (  )  9

(  )  (  )  ( 


(Classification)  23.2

359



(Sea star/Asterias)   23.3

(Classification)  23.3.1



 1

 (Water Vascular System)

 suckers (Tube Feet)  (Eleutherozoa)
 


 2

 aboral  oral 

 aboral  oral  (Asteroidea)   3

 tube feet  groove 
 (Marginal Plates)  (Phanerozonia) 


 4

  
   

 


5

(Habit and Habitat)  23.3.2

  

(Distribution)  23.3.3

 temperate   


(Salient Features)  23.3.4

 23.0   1

 2510   2

 (Central Disc)  3

.   

 (Radiating Arms) 
 oral     4

 Aboral 5

 (  ) 
 


 (Pedicellariae)   6
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 (Water Vascular System)  7

 Fertilization  8

 (Bippinniria Larvae)   development   9

(Sea Urchin /Echinus)    23.4

(Classification)    23.4.1



 1

 Water Vascular System)

 suckers (Tube Feet)  (Eleutherozoa)
 


 2

 aboral  oral 

 ( E c h i n o i d e a )  3

 stalked   (Ambuacral Grooves)

 oral  Pentamerous  (Regularia)  4

 (Aristotle Lantern  aboral  (Anus)

 (Madreporite)

  (Camarodonta)  5
 


 6
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(Asterias)   23.0



(Habit and Habitat)  23.4.2

 

(Distribution)  23.4.3

 

(Salient Features)  23.4.4 

 23.1  (Sea Urchin)  1

   moveable  2

 (Ambulacral)  (Corona)  3

 
 (Peristome)  oral 4

 Aristotle Lantern   5

 aboral  periproct 6

developed  (Water Vascular System)  7

 (Echinopluteus)    8

 9

362

(Echinus)  23.1



(General Characteristic of Hemichordata)  23.5









 1

 2

 3

 4

 5

 6

 (Gills)  7

 8

 9

  (Balanoglossus) 
  23.6

(Classification)  23.6.1



  1.

 caeca 
  (Enteropneusta)   2.

 


  3.

(Habit and Habitat)  23.6.2
  


(Distribution)  23.6.3

  

(Salient Features)  23.6.4

 23.2  (Acon Worm)  1

 10-50  ciliated  2

 (Trunk)  (Collar)  (Proboscis)  3
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-  4

 (Proboscis Pore)  Coelom  5

 (  )  (  6

 (Collar Pores)  dorsal 

 hepatic  (Branchio-Genital)  anterior  7

 (Abdominal)

   (Genital Wings)  branchio-genital 8

 branchial  grooves  (Internal Gonads)




  9

 10



(Free Swimming)  Develpoment 11

 (Tornaria)
 

    23.2      
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 24 
    ( Demonstration of Nerve Ring, Ovaries of Earthworm and Appendages of Prawn)

  

(Introduction) 24.0

(Objectives 1)1  24.1

(Materials)  24.1.1   

(Procedure)  24.1.2

(Appendages of Prawn)     24.2

(Objectives2)2  24.3

(Cephalothorax Appendages)  

   24.2.2

(Cephalic Appendages)    24.2.3

(Thoracic Appendages)    24.2.4

(Abdominal Appendages)   24.2.5

(Introduction)  24.0

 Segment wise  Ganglia 
Cerebral  4  3 

 Cerebral Ganglia  Ganglia


 Ovaries  Testes  (Bisexual) 

   Testes 

 
 Ventro lateral Side  Male Genital Pore

 Spermatozoa  )  



Ovarian funnel  ovary  Inter segmental Septum  Ovary 
 Median female genital pore  Oviduct 
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 spermatophore  justaposing gonadal opening 

 (Penacus)
  '  (Palaemon) 

 13  

 (Abdomen)  (Cephalothorax)  

 (Segment) 

 8 


 5   region  



 (Carapace) 


 


 6

 (Pleuron)  

 (Objectives 1)   1 24.1

 (Nerve Ring)  dissection  

(Materials)    24.1.1

(Paper Towel)  (Scissors) (Forceps) 

 (Dissecting Pins) 







 1

(Hand Lens)  (Dissection Tray) 


 dissection probe(Scalpel)

 

 (Earthworm)  ,  2

 (Nerve Ring)  (Dissection) 




Procedure  24.1.2

 1

 (Dissection Tray) 


 2

 (Prostomium)  3

 (Anus)  

 (Setae)  37  33 

 (Clitellum) 

 4
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 5


 1 5 


 sp e r m s  g r o o v e s

 (Female Genital Pores)    14 

 (Male genital pores) 

 10 

 male genital pores  26 








 (  )  (Scissor) 


 6

 scalpel  forcep 



 blood vessels  7


  branches 


 


 8



  9

 nerve collar  nerve cord  nerve cord 
 pharynx  pharynx  Ganglia  (Pharynx) 

 ganglia   
11  10 


 13 


 10

 Testes

4 

 (139)(Seminal Vesicles)





  6 



  (9-10) seminal receptacles
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 11
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Appendages of Prawn       24.2

(Objectives 2) 2  24.2.1

 ( )  

Cephalothorax appendages  

   24.2.2

 13  1

.    5  2

 (Appendages)   8  3

(Cephalic Appendages)    24.2.3

 (Basal)   (Segments)3   (Anntenules)  
 A

 (Basis)  

 (Statocyst)    (Protopodite)  1

 2

 (Whip Like Feelers) 




 2(Basis)   3

 (Sensory Organ)

 (Endopodite)  (Exopodite)  4



 5
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 (Basis)   (Antenna)  
 B

 (Tactile Receptor) 

   1

 (Squama)  2

 opening   base  3

 
 5

   (Mandible)  C

 (Incisor Process)  (Coxa)  1

 6 5  2

basis  (Mandibular Palp)  3  3


  4

(I Maxilla or Maxillula)  I D

 (Lobed) 2  1

 (Gnathobases)   2

 2

 3.

(II Maxilla)  II E

 4  1 

 (Baler)  (Scaphognathite)  
 2

 3
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(Thoracic Appendages)    24.2.4

 5  (Maxillipede)  
 3  8  1



 2   (I Maxillipede)   I 2

  bilobed  3

(II Maxillipede)  
 II A
 
 2  1



 5    (Conical Epipodite)     2

(Propodus)  (Carpus)  (Merus)  (Ischium) 
 segment  3

 unsegmented  (Dactylus)  


(III Maxillipede)  
 III B

 Merus  ischium  
  3  1

 


 Apical segment 2

(Walking Legs)  IV
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 non-chelate  3  (Chelate)   2  5  1

 2

   5  3

base  segment  4

 


(Propodus)  (Carpus)  (Merus)  (Ischium) 
 5

 (Dactylus)

 (Pincer)  (Chela)  6

 7

  8

(Non-Chelate)  9

 10

(Arthrodial Membrane)  5  genital pore  11
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(Abdominal appendages)      24.2.5

  1

 biramous   2

 swimmerts(Pleopods)   3

 basis  basis  (Coxa)  4

 (Appendix Interna)   5



   6

  7

 (Telson) 

 8

 (Tail Fin) 
  9

 (Sympod)  basis  10

 11
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Notes
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