
Avian Taxonomy and evolution 
  

INTRODUCTION 

ü9000 bird species, 24 orders and 170 families  

üSecond most diverse vertebrate class (second to 
fish).  

 

         Birds, of all animals, offer the most favorable 
combination of attributes for scientific study. They 
are; 

ünumerous,  

üdiverse 

üeasily observed in the field 

ümany also adapt easily to experimentation in the 
laboratory.  



What are birds? 
 

Compared to the other vertebrate classes, birds 
form a homogeneous and distinct group 
characterized by: 

  1. Feathers  

  2. Homeothermy ï able to physiologically 
regulate the internal body temperature 

  3. Laying of eggs  

  4. Lack of teeth ï posses an epidermal covered 
bony beak. 

  5. Pneumatic (air filled) bones ï hollow bones , i) 
the skull (nasal and tympanic air sac origin) ii) 
the humerus, clavicle, keel (sternum), the pelvic 
girdle, lumbar and sacral vertebrate (other 
respiratory system air sacs);  

  



 



6. Adaptations for flight (about 123 species are 
flightless) 

a. lightness (due to 3, 4 and 5 above) 

b. Have feathers for flight 

c. streamlined 

d. centralization of weight 

e. efficient metabolism 
Å Among vertebrates has higher body temperature 

therefore high rate of impulse generation 
therefore high muscle activity (see illustration) 

Å Highly efficient unidirectional respiratory system 
with air sacs 

Å Higher heart mass 

f. high visual acuity 

g. highly developed motor part of the brain (motor 
cortex) 

 





üWeight range from 2g (humming bird) 

 

 

 



üto 150kg (Ostrich) 

 



Species definition 
ü1. Biological species  

ü A species is a group of individuals that can interbreed 

naturally to produce reproductively viable offspring 

 

ü 2. Phylogenetic  species  

Since in some case, interbreeding my be historical 

(ancestral), a phylogenetic species is one whose 

individuals will, in addition to being able to interbreed, 

will have closest evolutionary relationship 

Definition 

A species is a group of individuals that can interbreed 

naturally to produce reproductively viable offspring and 

have the closest evolutionary relationship 

 



üHow then do species stay separated to 

maintain species integrity? 

¸ They do so by being reproductively isolated 

either  

Åbehaviourally (different sexual behaviour) 

Ågenetically (infertile offspring) 

Åanatomically (size, genitalia anatomy etc) 

 



Taxonomy 
ü This is the classification and naming of organisms. 

ü 16th century 

¸  a system of classification was used based on birds' 
behavior: swimming, flying (fast or slow), catching 
prey with talons, etc.  

ü 17th Century 

¸  Classified birds on the basis of both general anatomy 
and behavior.  

¸ These classifications did not work because they were 
too simplistic and had little to do with real 
relationships. 

ü 18th Century 

¸ 1753 Carl Linneaus published Systema Naturae 
which set down a binomial system of classification for 
all organisms (based on morphology (comparative 
anatomy). 

¸ Called binomial nomenclature 

 



ü1. Five kingdom classification 

üKingdoms:  

¸ Monera (Archebacteria, Eubacteria) 

prokaryotes 

¸ Protista (eukaryotes) ï Protozoa, algae, 

molds ; may be uni or multicellular (but with 

no specialised cells) 

¸  Fungi (eukaryotes) 

¸ Plantae (eukaryotes)  

¸ Animalia (eukaryotes)  

ü  



üE.g the case of the ostrich 



ü Kingdom Animalia 

ü  Phylum Chordata 

¸ Subphylum Vertebrata 

ü  Class Aves 

¸ Subclass Archeornithes : Archeopteryx (extinct) 

¸ Subclass Neornithes: all other birds 

ü Superorder  

ü  Paleognathae ï ratites and tinamous 

ü  Neognathae ï all other birds 

ü  Order -iformes 

ü  Family -idae 

ü  Subfamily -inae 

ü  (Tribe -ini) 

ü  Genus 

ü  Species 

ü  Subspecies, races, etc. 



ü e.g.  The ostrich  

üOrder - Struthioniformes                                                                   
Family- Struthionidae 

üGenus - camelus 

üSpecies - Struthio camelus 

üSubspecies 
¸ Struthio camelus massaicus ï maasai ostrich 

¸ Struthio camelus molybdophanes ï somali 
ostrich 



Avian classification at the order level  

 

ü 1. Passeriformes  ï songbirds, makes 60% of bird spps. 
 Most have complex song and relatively large brains 
 ï warblers, shrikes, birds of paradise, sunbirds 
 sparrows, weavers, bulbuls 

ü 2. Tinamiformes  ï tinamous 

ü 3. Galliformes  ï turkey, pheasants, chicken, quail 

ü 4. Anseriformes  ï ducks, geese, swans 

ü 5. Piciformes  - woodpeckers 

ü 6. Trogoniformes  - trogons 

ü 7. Coraciiformes  ï kingfishers, hornbills 

ü 8. Colliformes  - mousebirds 

ü 9. Cuculiformes  - cuckoos 

ü 10 Psittaciformes  - parrots 



ü 11. Apodiformes  ï swifts, humming birds 

ü 12. Musophagiformes  - turacos 

ü 13. Strigiformes  - owls 

ü 14. Columbiformes  ï pigeons, doves 

ü 15. Gruiformes  ï cranes, bustards 

ü 16. Ciconiiformes  ï egrets, herons, ibis?, hamerkop 

ü 17. Caprimulgiformes  ï nightjars 

ü 18. Charadriiforme s ï puffins, plovers 

ü 19. Falconiformes  ï eagles, falcons, kestrels, hawks 

ü 20. Gaviiformes  ï loons, divers 

ü 21. Pelecaniformes  ï pelicans, darters, cormorants, 
ibis? 

ü 22. Phoenocopteriformes  ï flamingoes 

ü 23. Procellariiformes  ï albatrosses. 

ü 24. Struthioniformes  ï ostriches, rheas, emu, kiwis 

 

 



Evolution - 

Definition - Descent with modification from a common 

ancestor 

Two alternative theories for the origin of life on earth 

Å1. Special creation theory 

Å2. Evolution theory (Theory of edescent with modification 

from a common ancestor) 

 

Å1. Special creation theory (Genesis 1;1-27) postulates 

ï i) That life originated as it is found today (unchanged, 

immutable) 

ï ii) That all organisms were created independent of one 

another 

ï iii) That  the age of earth is young , 6015 years old 

(John Ussher, Bishop of Armagh) 



üOn the contrary 

üTheory of Descent with modification from a 

common ancestor  (Darwin, 1858) 

postulates that   

¸ i) Life originated in a different form from that 

found today, organisms are not immutable 

¸ ii) Organisms originated  by descent from one 

common ancestor 

¸ Iii) That the age of earth is considerably old 

 



Evidence for Evolution 

üQuestion (postulation )1. Are organisms 

immutable? 

¸ Evidence from 

Fossil evidence 

 

 



Fossil evidence 

 

¸ Fossils ï Hard mineralised (petrified) 

body parts (usually hard tissues 

bones, teeth, shells) of past living 

organisms found embedded in rock 

layers 

 

 


