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1.    
2. 
3.      
4.   
5. 

1



3

    
    

   
     

  (biodiversity)  3  
1 (genetic diversity)  

 
 

  

2 (species diversity)  
 

   
 

3 (ecological diversity)  
 

  
 

1.1 

    

 1. 
 2. 
 3. 
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 1.  2   

 2.  
 

  
  

1 
2 
3 

 3. 
 4. 

 1.  
 2.  
 3. 

5

  
3,000  

 

 
 

1 system   
    

 17 – 18

2 Natural system     
    18 – 19

3 Phylogenetic system  
    

4 Modern system  natural system  phylogenetic system 
      
    (fossil) 
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1.2 

    

 1.  
 2. 
 3. 
 4. 

 1.  2 
     

 2.  1
 3.   2    

2  

 1.  
 2 

 2.  
 3. 

 
  (taxonomy) 

1  
  

2 nomenclature 
 (International Codes of Botanical Nomenclature : ICBN) 
 (International Codes of Zoological Nomenclature : ICZN)   

3   
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   (Kingdom) 
(Phylum) (Class)   

(Order) (Family) (Genus) 
(Species)

    (Kingdom)

    (Phylum)  (division)

    (Class)

    (Order)

    (Family)

    (Genus)

    (Species)

 
   

   
 

    
    

 
   

name)  (correct name)

  
(Carolus Linnaeus) 

 
(binomial nomenclature)

 (generic name)  
epithet name)

 1  
 2    Homo sapiens 

 Homo sapiens  (author name)   
Musa sapientum L    Linnaeus

 1.1  
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 3   ( )    Canis 
lupus  Anthus hodgsoni

 4    3   2   
  4 1   Panthera tigris tigris    Panthera tigris altaica

  4 2   Sambucus nigra subsp  nigra   Sambucus nigra 
subsp  Canadensis

 5    
   

  Amaranthus  L  Passer domesticus (Linnaeus, 1758) 
 Fringilla

 6      (Passer domesticus)

 7    
  Canis lupus  C. lupus 

   T.   Tyrannosaurus   E. coli 
 Escherichia coli

 8    sp  ( )  spec  ( )  
  spp    Canis sp    Canis

 9    

 10   

1.1

Lumbricus terrestris terrestris  

Fasciola hepatica hepatica  

Mangifera indica indica  

Michelia alba alba  

Pangasianodon gigas gigas  

Phricothalphusa sirindhorn sirindhorn 
 

9

Alpheus sudara sadara  
   

  

  
  

(dichotomous key)

1.3 

  

 1. 
 2. 

 1.           

1.1 ( )
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  1   2
  1   3
  2   4
  2  
  3   5
  3  
  4   1 
  4   5-7 
  5  
  5  
 3   

 1  
 2   1  

  
 
 

1.4 

    

 1   (  1 2)

 2  
 3  
 4  

 1   
 

  1 3

11

 2   

 1   
 2   
 3  

 1  
 2  
 3  
 4   
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  2473 (Alexander Ivanovich. Oparin) 

(John Burdon Sanderson Haldane) 
  

 
  

  
    (CH

4
)  (NH

3
) 

 
    

(Stanley Miller)   2493     
 

  4,000   
  
     

  
  

 1.2 

13

   2504 (Juan Oro)  (University of Houston) 
  

(HCN)     
(adenine)  

 ATP DNA  RNA

  
  (RNA-world hypothesis)

 
  

 
    

  
 RNA   RNA 

 DNA   DNA 
  DNA 

  
    

 
   

  
 

    
 

  (nucleoid)      
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 (phospholipid bilayers) 

    
 

  (symbiosis)  

 1.3 

         
 

15

  
 

     
2533   (Carl Woese) 

 
  3  (domains)  

   

   
 1 2 

1.2

( . . 2437)

3

( . . 2502)

5

( . . 2520)

6

( . . 2533)

3

  
 1   (fossil)

 2   (morphology)

 3   (comparison of anatomy)

 4   (physiology)

 5   (biomolecule)

 6   (phylogeny)

3 (domain)
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  (Kingdom Monera)  
 (prokaryotic nucleus)     

  (coccus) (bacillus) 
(spirillum)  (vibrio)  

    
  (photosynthesis) 

  (cyanobacteria)  (chemosynthesis)   (sulfer 
bacteria)    

   

 1.4  
.  coccus  .  bacillus)

.  spirochete) .  vibrio)

(coccus)

(bacillus)

(bacillus)

(vibrio)

17

   DNA 
 RNA  

 2  
1. (Subkingdom Archaebacteria) 

      
 3  

(Euryarchaeota)  (halophile) 
 (methanogen)

(Crenarchaeota)  (acidophile) 
 (thermophile)

(Korarchaeota)  
  RNA  

2. (Subkingdom Eubacteria)  
          

 
(proteobacteria)  

 (lipopolysaccharide)    
 (non-motile)  (gliding) 

    
   (purple bacteria) 

  Rhizobium sp  
(chlamydias)   

   
(spirochetes)   

   Leptospira sp   (leptosriosis) Treponema 
pallidum 

(mycoplasma)  
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(gram positive bacteriae)  
 (endospore)  

  Bacillus sp    
 Streptomyces sp   Lactobacillus sp  

    
   (anthrax)  Bacillus anthracis 

(Cyanobacteria)  
   
    

 (anabaena)  (nostoc)  (oscillatoria) 

 (oscillatoria)

 1.5 

   
 

  
   

    
 

 (anabaena)  (nostoc)

19

   
 

(Kingdom Monera)

- 
 
- 
 

(Euryarchaeota)

- 
-  
 

(Proteobacteria)

- 
- 

(Chlamydias)

- 
- 
- 

(Spirochetes)

- 
- 
- 

(gram positive bacteria)

- 
- 

(Mycoplasma)

- 
- 

(Cyanobacteria)

- 

(Crenarchaeota)

- 
- 

(Korarchaeota)

- 
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  (Kingdom Protista)  
   

  
   

 1     
   (colony)   

 2   (embryo) 
 3   (autotroph)  (consumer)  (de-

composer)

 4   (eucaryote) 
 5    (cilia)    
(pseudopodium) 
 6   (asexual reproduction)  (sexual reproduction)  

 (conjugation)  
   (fertilization) 

   
  

  
1. (Diplomonadida) (Parabasala)  

  Giardia lamblia  (giardiasis) 
  Trichomonas vaginalis  (parabasalid) 

 (mutualism)   Trichonympha sp  
 (nuclei)   

   ATP 
 (mitosome) 

21

2. (Euglenozoa)  
  2    (euglenid) 

 (kinetoplastid)  15-40   500 
 

  (Euglena sp ) 
  (eye spot) 

  (Trypanosoma sp ) 

 (African sleep sickness)  (tsetse) 

3. (Alveolata) 
(alveoli) 
  3   (ciliate)    

 (apicomplexa)

    
  2    

  (girdle)   Gymnodinium sp  
Noctiluca sp    

   
   

 Ceratium sp. Peridinium sp  Dinophysis 
sp    sp

 
 (red tide) 

   
  Gymnodinium sp    sp  

   
sp   (paralytic  poisoning : PSP) 

(apicomplexa)  
  (apicoplast)  (hook)  (host) 

  (sporozoan) 
  Plasmodium sp   

(  sp ) 

 1.6 

 1.7  (red tide)
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(ciliates)   
     (cilia) 

    2  (nuclei)   
(macronucleus)    

(micronucleus)    (Paramecium sp ) 
 (Vorticella sp )

4. (Stramenopila) 
 (algae)  100,000  

   (kelp)    (diatom) 
   2    

 2    (brown algae)  (diatom)

(brown algae)   
(fucoxanthin)   

 35   (seaweed)  
 (alginic acid)  (algin)  

    (Ectocarpus sp ) 
   (Laminaria sp )  

 (sea palm)    (Sargassum sp )    
(Padina sp )   (Kelp)  Macrocystis sp  

 60-70 

 1.8 

 (Macrocystis sp.)  (Sargassum sp.)

23

(diatom)   
   

   

  2  
   (centric diatom) 

 
  (pennate diatom) 

 2  
  

 
   

 
 (di-

atomaceous earth) 
  

   

  
 Rhizosolenia sp   Fragilaria sp  

5. (Rhodophyta)    
 (phycoerythrin)   (red algae)  3,900  

 (phycocyanin)  
  

  
     (Porphyra sp ) 

   (Gracilaria sp )  (carrageenan) 
 (agar)     
   

6. (Chlorophyta)  (green algae)

 17,500      
  (water bloom) 

 (microalgae)   (Chlorella sp )    (Pediastrum sp ) 

 (centric diatom)

 (pennate diatom)

 1.9 
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 (megaalgae)    (Ulva sp ) 
   (chara sp )

    (chlorophyll)  
(cellulose)  (pectin)   (calcium carbonate) 

   (pyrenoid)   
 (conjugation)  (Spirogyra sp )    (fragmentation)

 1.10 

7. (Mycetozoa)    
  2    (plasmodial slime molds) 

 (cellular slime molds)  1   
   (Stemonitis sp )  (Physarum sp )

8. (Rhizopoda)    (Amoeba) 
 (pseudopodium)  

   (Entamoeba histolytica)

 (Pediastrum sp.)  (chara sp.)

25

(Kingdom Protista)

(Diplomonadida)

(Parabasala)

- 
- 

 (Alveolata)

(Stramenopila)

(Rhodophyta)

- 
- 

(Rhizopoda)

- 
- 

(Mycetozoa)

- 
- 

(Chlorophyta)

- 
- 

(Euglenozoa)

- 
- 

     

      

- 
- 
- 

- 
- 

-  
 

(Kingdom Plantae)  400  
 (Cooksonia sp ) 
 (Charophytes)  

    (cutin)   
(cuticle)   (stomata) 
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 (cellulose)  
  (chlorophyll) 

      
   (starch)

(life cycle)  (alternation of generation)  
 (sporophyte generation)  (spore)  (gametophyte 

generation)  (gamete)   (sperm) 
 (egg)    (zygote)   

(fertilization)

    
   (sterile cell) 

  (embryo)  
 2   (algae)

  (2n) 
 (spore mother cell)  (sporangium)  (n) 

 (n)   
  (fertilization)   (n)  (n)  
(2n)    

     

 1.11 

 (2n)

 (n)

 (2n)

(2n)

 (2n)

 (n)

27

  (homospore) 
 

 2  (heterospore)   (microspore)  (megaspore) 
 (microgametophyte)  (male gametophyte) 

   (megagametophyte) 
 (female gametophyte) 

   
   (cuticle)   

  300,000   2 
   1 3

1.3

 1  
 2  
 3  

 4  
 5  

 6  
 7  
 8  
 9   

 10  

  1 3  

    
   

    tissues) 
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  (protonema) 
   (rhizoid)  

 (phylloid)   (cauloid)   
 

 3   
1. (Phylum Hepatophyta)  (liverwort) 

  
 (leafy liverwort)  5  

  

   (archegoniophores) 
 (archegonium)   (antheridium)  

(antheridiophores)   (gemma cup)  (gemma) 
 (gemmae)    1 14 

   

2. (Phylum Anthocerophyta) (horn-

worts)   6  100  
  Anthoceros sp     

 1 14  1-4  
 1   (pyrenoid)  

 (intercalary meristem)  
 (stomata-like structure) 

      
  (thallus) 

 (fragmentation)

3. (Phylum Bryophyta)  (moss) 
       

  
    

  
  (foot)  (seta)  (capsule)   (operculum) 

  
  

(protonema)  1 14

29

 1.12 

  2    (seedless vascular plant) 
 (seed plant) 

(seedless vascular plant)  
 Cooksonia sp    

      
   

  
 2  
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4. (Phylum Lycophyta) (Lycopoda) 
       200   

(lycopodium)    (adventitious root) 
 (strobilus)   4    

 (Lycopodium cernuum)  (Lycopodium squarrosum)  (Lycopodium 
phlegmaria)  (Lycopodium carinatum)

  (selaginella)      
   4    2   

 (megasporangium)   
(microsporangium) 

 1.13 

5. (Phylum Pterophyta)    
   

  12,000   3  
   (fern)   170  12,000  

 2  3      (cambium) 
 

31

     
      (epiphyte) 

 (frond)    
   

  (circinate vernation) 
 (prothallus)     

 ( )   (sorus)

 1.14 

   (Psilotum sp )   
    

  
  (dichotomous branching) 

  
   (enation)  

   (synagium)  3 
   2  

 (tree fren)

 (sorus)  (circinate vernation)
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 1.15  (Psilotum sp.)

   (Equisetum sp )  
  

  (whirl leaves arrangement) 
   (silica) 

   
  

(seed plant)  360   
  

   1  2  
  

  
  2 

 1.16  1.17 

33

 
  (gymnosperm)  

     
 (microsporophyll)  

 (microstrobilus)  (male cone  staminate cone) 
 (megasporophyll)   

(megastrobilus)  (female cone  ovulate cone)  4  
6. (Phylum Cycadophyta)  (primitive) 

   (Cycas sp )  (Cycad)  
     

   
 (cone)  (staminate cone)  

(ovulate cone)    (naked seed) 

 1.18 

7. (Phylum Ginkgophyta)  30-40  
     (alternate) 
   2   Ginkgo biloba  
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  (dioecious)   
 (microsporangia)     (male cone) 

 (megasporangia)  
  

  (butalic acid)   
 (alzheimer)      

   
 

 1.19 

8. (Phylum Coniferophyta)  (conifer)

   Sequoiadendron giganteum 
 350   30-35   4,000    

 550     (Pinus merkusii)  (Pinus 
kesiya)  
    (cone)

 2    (male cone)  (female cone)  (naked seed) 
 (microsporophyll)  (scale)  

 (microsporangium) 2   (microspore mother cell) 
  
 (pollen)

35

 1.20 

9. (Phylum Gnetophyta)  
   

  3   Gnetum sp  Welwitchia sp   Ephedra sp   30  
  Gnetum sp   8 

 Ephedra sp   
(dioecious)  (monoecious) 

  
  Ephedra sp  

 

 Gnetum sp   
    

Ephedra sp.

(Gnetum sp.)(Gnetum sp.)

 1.21 

Gnetum sp.
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  (angiosperm)   
 235,000     (Phylum Anthophyta) 

    (double fertilization) 
    

10. (Phylum Anthophyta) 
   

 1  
 2  
 3  
 4  
 5    

 1.22 

  
 130   

 DNA    (Family Amborellaceae) 
 

37

  2    
   

  
    

  
  

    

(Kingdom Plantae)

(Pterophyta)

-  
-   
-  

(Lycophyta)

-  
- 
-  
 

(Rhodophyta)

- 
- 

(Coniferophyta)
(Gingophyta)

(

Cycadophyta)

(Gnetophyta)

(Hepatophyta)

- 
- 
- 
- 

(Bryophyta)

- 
- 
 
-  
 
- 

(Anthocerophyta)

- 
- 
 
- 

-  
-  ( )

-   
-   
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(Kingdom Fungi)  
         

  

 
 (chitin)   

(hypha)  (septate hyphae) 
 (nonseptate hyphae) 

  (mycelium)

  460  
 

 (mycorrhizae)  

  
  100,000   4 

1. (Phylum Chytrid-

iomycota)  (chytrid) 
  

  
   

Batrachochytrium sp  

 1.23 

 1.24 Batrachochytrium sp.

39

2. (Phylum Zygomycota)

   Rhizopus 
stolonifer  Rhizopus nigricans 

  (zygospore) 
  

  
 (2n) 

  
  

(sporangia)  
 (n) 
 (n) 

3. (Phylum Ascomycota)  (sac fungi)  
  (cup fungi) 

 (ascus)  (ascospore)  Saccharomyces cereviae (  
(yeast)    ) 
 (morels)  

 1.26 

4. (Phylum Basidiomycota)  
 (basidium)  (basidiospore)  (mycelium) 

 (n+n) (dikaryote) 
  (basidiocarp)

Rhizopus nigricans

 1.25 
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 (fruiting body)   2n 
     

 1.27 

(mycorrhiza)   
    

     
  (mycorrhizal 

fungi)   
   

    

 1.28 

 

 Amanita

41

   
     
 
-  
-    
   
-   
 
-  (Penicillium notatum  Penicillium  

 chrysogenum) 

-     
-          
 
-    
           
   
     
-  Amanita 
-   
     
   

(Kingdom Fung)

(Basidiomycota)

- 
  (basidium)

-  

(Ascomycota)

- 
- 
 
-  

(Proteobacteria)

- 
- 

 (Zygomycota)

-  
 
- 
-  
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  (Kingdom Anima) 
   (tardigrade)  (rotifer)   

  (eukaryotic cell)     
  

  
  

 5    (epithelial tissue)  (connective tissue)  
(muscular tissue)  (vascular tissue)  (nervous tissue)  

  
  

   
    

  
1. (tissue)  2  

  -  (true tissue)

  -  (false tissue)

2. (symmetry)  3  
 - (asymmetry)   
  - (radial symmetry) 

 2 
- (bilateral symmetry)  2 

  2  

43

 1.29  

3. (body cavity coelom)  
   3  

- (acoelomate)  3  

- (pseudocoelomate)  (mesoderm) 
  (endoderm)   (peritoneum) 

- (coelomate)  2   
 (body wall)  (intestinal wall) 

 2 

 1.30 
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4. (blastopore) 
   

(protostomia)   (deuterostomia)

 1.31 

5.   2   
 (trochophore larva)   (Subphylum Lophotrochozoa) 

   (Subphylum Ecdysozoa)

8 8 

45

 1.32 

    
(segmentation)  (circulatory system)  (nervous system)

  1 7   30  
 9   1 4

1.4

 1  

 2   
 

 3   

 4  
  

 

 
 

 5  
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 6   

 

 7    
   

   

     
 

 8    

 9   

  
 

  1 4  

1. (Phylum Porifera)    (sponge)  
(spongocoel)  (ostium) 

 (osculum)  10,000  
 50 

  
 1      (spicule) 

       (spongin)  
 2   (sessile animal)

47

 1.33 

 3   (asymmetry)

 4   2    (epider-

mis)    (pinacocyte) (pinacoderm) 
  (choanocyte)   (choanoderm) 
 (collar cell)   1   

 2  (gelatinous matrix)   (amoeboid cell) 
 (amoebocyte)  (mesohyl)

 5      
  

 6    
 (budding)

  (class)  (spicule) 

(Class Demospongiae)
 

 
 

 

(Class Hexactinellida)
  

 

(Class Calcarea)

 



48

 
  

     
 

   

  
   

    
   

  2   

2. (Phylum Cnidaria)  
    

 (tentacle) 
 

 1   2   
  (polyp)    
   

(medusa)  
 2   (radial symmetry)

 3   2   
 (epidermis) 

 
(gastrodermis) 

 4    
  (gastrovascular carvity)

 1.34 

49

 1.35 

 5     
     

 (nutritive cell)   
 6   (nerve net)   

  

 7    
 

   (alternative of generation) 
  

 8   (nematocyst)   (tentacle) 
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  9,000   4  

  
 1     

 
 2  
 3  
  
     

 

(Class Hydrozoa)
 

  
    

(Class Scyphozoa)
  

 

(Class Anthozoa)
  

    

(Class Cubozoa)
 cuboidal 

shape   

51

   2    

  2   
   3  

3. (Phylum Platyhelminthes)  
 (dorsoventrally      worm) 

   25,000  
 (acoelomate)      (parasitic) 

 (free living)    
  20 

  
 1   (bilateral symmetry)

 2   3  (triploblastics)  (acoelomate)  
     (cuticle)  

 (sucker)  (hooks)  (host)     (tapeworms)

 3   (dorsoventrally)     

 4     
 2-3  

 5    (anaerobic respiration) 
   

  
 (aerobic respiration) 

 6     (protonephridia) 
  (protonephridial canal)   

 (capillary)   bulb) 
     cell) 

  
  (nephridiopore)

 7   (cephalization)   

 8   (anterior ganglia)  (nerve 
ring)  (longitudinal nerve cord) 

 2   (transverse nerve)  
  (eye spot)



52

 9   2  (hermaphrodite) 
 (self fertilization)  (cross fertilization)  
 (regeneration)

 10    
 (parasitic type)  (cuticle)  

 (host) 
  13,000   3  

  
    

  

  
         

     
 

4. (Phylum Mollusca)  (mantle) 
 (shell)  (calcium carbonate)  

   (mollusk) 
   (clams)  (snail)  (tusk shell)    (squid) 

 (octopus)  (chiton)   
 

(Class Trematoda)
 

   
 

  

(Class Cestoda)
 

   

(Class Turbellaria)
 

    

53

  
 1    

 16   6    1-3 
 2     
  -  (head)    (tentacles)  

   
  -  (foot)  (ventral) 
  -  (visceral mass) 
  -  (mantle)   (shell) 

   
(mantle cavity)  (gill)

 3   (coelom)  (pericardial cavity) 
 

 4     
         

   (radula) 

 5   (gills)  (lung)  
 6   (open circulation system)  3    (auricle) 
2   (ventricle) 1   (pericardium)   

  (blood sinus  hemocoel) 
  (plasma)    (hemocyanin) 

  (hemoglobin)  
 7   (nephridium) 1  2   

 
 8   (ganglia) 3   (nerve cord) 2  

 (cerebral ganglia)  (pedal ganglia) 
 2  (visceral ganglia) 

 (nerve ring) 
 9   (dioecious)  (hermaphrodite) 

 (protandry)  
 (trochophore larva) 
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  150,000   7  

(Class Aplacophora)
   

 
   

Solenogaster sp.

(Class Monoplacophora)
 
 

  
   

  Neopilina sp.

(Class Polyplacophora)
 8 

  

(Class Gastropoda)
 

   
   

(Class Bivalia)
 2  hinge 

ligament      
 

(Class Scaphopoda)
 

   

(Class Cephalopoda)
 arm  tentacle    

 
    

55

  
 1  
 2  
 3  
 4    
 5  
  
 1  
 2  
 3  
 4  

5. (Phylum Annelida)  (segment  
somite)  (segmented worm)  

    
    (septum)  

   1   3    
  
 1    (bilateral symmetry)

 2   3     
 (circular muscle)  (longitudinal muscle)

 3      (septum)  
 (coelomic  

 4  
 5  
 6   (closed circulatory system)  

 7   
(nephridiam)   1  

 (nephridiopores) 
 

 1 40 
 

 1.36 
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 8   (cerebral ganglia)  (ventral 
nerve cord)   (segment ganglia) 

 1 
 9    (setae)  (chitin)  

  (parapodia)  

 10   (hermaphrodite)     
  (dioecious) 

  (trochophore)    
   2 

  15,000   3  

 
 1   
 2  
 3   

(Class Oligochaetae)
 

 
 

   

(Class Polychaetae)
 

 
 

(Class Hirudinea)
 

 
   

 
 hirudin  

57

  
 1   
 2  

   2  
6. (Phylum Nematoda)  (round worm)  

(nematode)

  
 1       
 2   (bilateral symmetry)

 3   (pseudocoelomate animal) 

 4  
 5    

 6   
 7   (lateral line)  (excretory canal) 
 8    (nerve ring)  

 9   (longitudinal muscle)

 10   

 
    200  

   
 

  
      

7. (Phylum Arthropoda)  
    1,200,000   

80    
 



58

  

 1    3    (head)  (tho-

rax)  (abdomen)    
 (cephalothorax)      

 2   (bilateral symmetry)

 3   3  

 4   (exoskeleton)  (chitin)  
  (molting) 

 5     
    

 6       (gill) 
 (tracheal system)   (book lung) 

  

 7   (open circulatory system) (pseudo-

heart)   (hemocoel)  
  

    (heamocyanin) 
  (heamoglobin) 

 8     (malpighail tubule) 
  (green gland) 

 9    1   (ventral nerve cord) 
 1       

 10         
 

 11    
 (metamorphosis)

  6  

59

(Class Insecta)
  

 3     
  1   3   

 2  

(Class Crustacea)
     

  2   
  2  

  5  
 
 1 

(Class Merostomata)
    

 2    
cephalothorax   abdomen   

 5   

(Class Arachnida)
    

   2   
   4 

  

(Class Diplopoda)
  millipede   

    
  1  

 2   

(Class Chilopoda)
  centipede   

    
  1   
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 (Scutigera coleoptrata)
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8. (Phylum Echinodermata)   

7,000      
  5  (pentamerous)   

  
 1   2    

  
 2   5     5  (pentamerous)  

(arm ambulaca)  (tube feet) 
 3   3     (en-

doskeleton)  (mesoderm) 
  (calcareous spine) 

 4   (peritoneum)   
(amoebocyte) 
 5     

 
 6      (skin gill  dermal branchia) 

  (respiratory tree) 
   

 7     

 8    (nerve ring)  
 (radial nerve)  

 9   (dioecious)    

 10  (water vascular system)  
   (tube feet) 
   (hydraulic system) 
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(Class Holothuroidea)
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(Class Ophiuroidea)
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9. (Phylum Chordata)  
  

   
 (bilateral symmetrical)   3   

   (closed circulatory system) 
 

  
 1   (notochord)  

     
  

   
(sheath)    

 2   (gill slits)  
 

 ( ) 
  

    
   

 3   (dorsal hollow nerve cord)  
  

 (spinal cord)  

  (subphylum) 
1.   2  

1.1 (Subphylum Urochordata)   
     

    
     

 
1.2 (Subphylum Cephalochordata) 
     

  (atriopore)  
(endostyle)   

   (  sp.)
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2.   1   (Subphylum Vertebrata) 
  

 
    (ostracoderm) 

 (jawless      
    (placoderm) 

     

 1.37 

    
 1 43  

   

   (lobed-     
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   7  

(Class Amphibia)
    

   
   

 
  

 
  3   4   

10  

(Class Cyclostomata)
 

   lamprey    
  

  7  

(Class Chondrichthyes)
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(Class Osteicthyes)
     

     
 2    

  

  
  2  
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(Class Aves)
        

 
 

  
  4   

 
   1   1  

 
 12 

(Class Reptilia)
      

    3  
 4  

   
  

  
  2  

 12 

(Class Mammalia)
         

  hair      4 
   diaphragm    12    3 

 -  monotremes       

 -  marsupials       
 

 -  eutherians       
    placenta
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 1  
 2   
 3   
 4    

 5   (mega algae) 
 6  
 7  
 8  
 9    
 10   
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 1     4–5  
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4-5  
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 1      
 2  
  2 1   2 2  
  2 3  
 3  
              
  3 1 
  3 2 
  3 3 
 4  
  4 1 
  4 2 
  4 3 
 5   

  5 1 prokaryote 5 2 red tide

  5 3 double fertilization 5 4 fruiting body

  5 5 strobilus 5 6 sorus

  5 7 megaspore mother 5 8 cell

  5 9 hypha 5 10 zygospore

  5 11 gastrovascular cavity

 6  
  6 1    4   

 
  6 2      

 7  
  6 3      

 
  6 4  (hair)   
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