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Strand 13.3 Biodiversity Change and Sustainability
Sub 
strand

B13.3.2.6  Kingdom Animalia

Content 
Learning 
Outcome

Describe the characteristics that classify organisms in this kingdom to different categories; and 
explore the increasing complexities of the different groups from simple organisms to complex 
chordates
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Phylum Chordata
 A chordate is an animal belonging to the 

phylum Chordata; they are 
deuterostomes, as during the embryo 
development stage the anus forms before 
the mouth. 

 They are also bilaterally symmetric 
coelomates. 

 Generally the phylum Chordata is divided 
into three sub-phyla – Urochordata, 
Cephalochordata and Vertebrata.

SUB-PHYLUM Urochordata eg.  tunicates

 Members of Urochordata are also 
known as tunicates. 

 Although tunicates are classified as 
chordates, only the larval form possesses 
all four common structures.



Adults only maintain pharyngeal slits and 
lack a notochord, a dorsal hollow nerve 
cord, and a post-anal tail.

 Most tunicates are hermaphrodites. 
Tunicate larvae hatch from eggs inside the 
adult tunicate's body.

 A tunicate larva swims for a few days until
it finds a suitable surface on which  it  can 
attach, usually in  a dark or shaded 
location.

 It then attaches via the head to the surface 
and undergoes metamorphosis into the 
adult form, at which point the notochord, 
nerve cord, and tail disappear.

 Most tunicates live a sessile existence on 
the ocean floor and are suspension feeders.

 The primary foods of tunicates are 
plankton and detritus.

 Seawater enters the tunicate's body through
its incurrent siphon.

 Suspended material is filtered out of this 
water by a mucous net (pharyngeal slits) 
and is passed into the intestine via the 
action of cilia.

 The anus empties into the excurrent 
siphon, which expels wastes and water. 
Tunicates are found in shallow ocean 
waters around the world.
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Urochordates and cephalochordates are 
the invertebrates chordates. It is often 
thought that vertebrates evolved from 
bilaterally symmetrical larval 
urochordates that did not undergo 
metamorphosis i.e. the larval stage 
persisted – this is known as neotany.

SUB-PHYLUM  Cephalochordata  eg.  
Lancelets  Branchiostoma
 Members of Cephalochordata possess 

a notochord, dorsal hollow nerve 
cord, pharyngeal slits, and a post-anal
tail in the adult stage.

 They do not have a true  brain, but the 
notochord extends into the head, which 
gives the subphylum its name 
("cephalo" is Greek for head.

 Extant members of Cephalochordata 
are the lancelets, named for their blade
-like shape.

 Lancelets  are  only  a  few  centimeters  
long  and  are  usually  found buried in  
sand at  the bottom of  warm temperate  
and tropical  seas.

 Like tunicates, they are suspension 
feeders.

 With notochord and paired muscle 
blocks, the lancelet and Pikaia may belong 
to the chordate group of animals from  
which  the  vertebrates have descended.

SUB-PHYLUM Vertebrata
 They all have a vertebrae which  is  

derived  from  the  notochord. 
Vertebrates have brain protected by 
the skull (cranium).

 There backbone and the skull make up 
the axial skeleton (upper 
skeleton).Paired  limbs  or  fins  are  
attached  to  the  axial  skeleton  by  
girdles or  bones  or  cartilages,  making  
the  appendicular  skeleton  (lower  
skeleton).

 Animals in the phylum Chordata 
share four key features that appear at 
some stage during their 
development:

 

Notochord
 The chordates are named for the 

notochord: a flexible, rod-shaped 
structure  that  is  found  in  the  embryonic
stage  of  all  chordates  and  also in the 
adult stage of some chordate species.

 It is located between the digestive tube 

and the nerve cord, providing skeletal 
support through the length of the body.
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 In  some  chordates,  the  notochord  acts  
as  the  primary  axial  support  of the 
body throughout the animal's lifetime.

 In vertebrates, the  notochord  is  present  
during  embryonic  development, at  which
time  it  induces  the  development  of  the  
neural  tube  which  serves as a support for 
the developing embryonic body.

 The notochord, however, is replaced by 
the vertebral column  (spine)  in most 
adult vertebrates.

Dorsal nerve cord

 The  dorsal  hollow  nerve  cord  derives  
from  ectoderm  that  rolls  into  a hollow 
tube during development.

 In  chordates,  it  is  located  dorsally  (at
the  top  of  the  animal)  to  the 
notochord.

 In  contrast  to  the  chordates,  other  animal
phyla  are  characterized  by solid nerve 
cords that are located either ventrally or 
laterally.

 The  nerve  cord  found  in  most  chordate  
embryos  develops  into  the  brain and 
spinal  cord,  which comprise the central  
nervous system.

Pharyngeal pouches (gill slits)
 Pharyngeal  slits  are  openings  in  the  

pharynx  (the  region  just  posterior  to the 
mouth) that extend to the outside 
environment.

 In organisms that live in aquatic 
environments, pharyngeal slits allow for 
the exit of water that enters the mouth 
during feeding.

 Some  invertebrate  chordates  use  the  
pharyngeal  slits  to  filter  food  out  of the 
water that enters the mouth.

 In vertebrate fishes, the pharyngeal slits 
develop into gill arches,  the bony or 
cartilaginous gill supports.

 In  most  terrestrial  animals,  including  
mammals  and  birds,  pharyngeal slits 
are present only during embryonic 
development.

 In these animals, the pharyngeal slits 
develop into the jaw and inner ear 
bones.

Postanal tail
 The post-anal tail is a posterior elongation 

of the body, extending beyond the  anus.  
The  tail  contains  skeletal elements and   
muscles,   which provide a source of 
locomotion in aquatic species.

 In some terrestrial vertebrates, the tail 
also helps with balance, courting, and 
signalling when danger is near.

 In  humans  and  other  apes,  the  post-
anal  tail  is  present  during embryonic 
development, but is vestigial as an 
adult.

SUB-PHYLUM Vertebrata

There  are  six  classes  of  organisms:  Fish  
(Cartilaginous  fish  and Bony fish), 
Amphibians Birds, Reptiles and Mammals.

 Fish
 Fish were the first vertebrate to evolve
 Evolved about 540 mya: were jawless 

and covered in armored plates
 Devonian Period - age of the fishes: 

fish developed both jaws and fins at this
time

Characteristics
 Fish have closed single circulation.
 Fish digestive systems are 

similar to that of humans.
 Excretion: ammonia is excreted by 

diffusion of water through gills  and by 
use of kidneys.

 Fresh water fish excrete dilute urine 
while salt water  fish  excrete  concentrated



4

Sangam Education Board – Online Resources

urine inorder to conserve water.
 Chemoreceptors for an extraordinary 

sense of taste and smell.
 Lateral  Line  System –  allows  fish  to  

sense  movement  and  vibration.
 Swim  Bladder  –  adjust  buoyancy.
 Gas Exchange: most fish breathe using 

gills: gills are feathery filaments 
containing a  network of  capillaries  to  
increase  surface  area  for  CO2 and O2  
exchange.

http://www.thealevelbiologist.co.uk
Fish Reproduction
 Oviparous  –  egg  laying;  includes  

both  internal  (some  sharks)  and 
external (most fishes) fertilization.

 Ovoviviparous  –  eggs  develop  inside  
mother’s  body  and  are  nourished  by 
egg yolk; young are born alive.

 Viviparous – the mother’s body 
nourishes  the  developing  young  
which are born alive.

CLASS Chondrichthyes (cartilaginous 
fish)

 Chondrichthyes is a class that contains 
the cartilaginous fishes: they are jawed 
vertebrates with paired fins, paired 
nares, scales, a heart with its chambers 
in series, and skeletons made of 
cartilage rather than bone.



http://www.thealevelbiologist.co.uk/
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http://www.oum.ox.ac.uk/thezone/animals/animalid/

http://bio1151.nicerweb.com

The class is divided into two

 Subclasses: Elasmobranchii (sharks, 
rays, skates, and sawfish) and 
Holocephali (chimaeras, sometimes 
called ghost sharks).

 As they do not  have  bone marrow, red 
blood cells  are  produced in the  spleen  
and  the  epigonal  organ  (special  tissue  
around  the  gonads, which is  also thought 
to play a role in the immune system).

 Have a skeleton made up of cartilage.
 Have a moveable jaws and paired fins 

(unlike agnatha).

 Not all are carnivores, the largest sharks 
are filter feeders.

 Have internal  fertilization  and  young are  
born  alive.

 Teeth, nostrils and mouth are on the 
ventral surfaces; a brain with large 
olfactory lobe and a large cerebellum.

 Have 5 -7 pairs of gills.Have a 2 
chambered heart (one auricle, one 
ventricle).

CLASS Osteichthyes – Bonyfish

 The bony fishes are the most diverse 
class of fish. ~24,000 species

 Skeletons are made of calcified bone
 Have a bony internal skeleton.

http://www.oum.ox.ac.uk/thezone/animals/animalid/
http://bio1151.nicerweb.com/
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 Have a scaly skin, sense organs and 
paired fins

 Includes most  common fish:  Sunfish,  
tuna,  Pike,  Salmon, Bass

Osteichthyes  are divided into two     subclasses:
The lobe-finned fish.
The ray-finned fish.
Most modern fish are members of the ray-finned.
The lobe-finned  fish

 Are the fish most closely related to 
modern amphibians, reptiles, birds, and 
mammals

 This subclass includes the lungfish and 
coelacanth.

 Coelacanth were thought to have 
become extinct at about the same time 
as the dinosaurs, until a live specimen 
was found in 1938.

Characteristics

 Muscular lobe associated with fins

 Have lungs for gas exchange

 Live in areas with seasonal droughts

 Can breathe air if water stagnates

 Cannot withstand desiccation

 As  the  water  level  falls  the  lung  fish  

burrow  in  the  bottom  mud  to  form  a 

cocoon and aestivate (dormant state) 

through the dry season
 Have enamel  on  the  teeth
 Can survive  drought  by  remaining  in  

aestivation  for  6  months  or  more
 After  rain  fills  the  lake  or  riverbed  

Lungfish emerge  from their  burrows to 
feed & reproduce

          The ray-finned fish (Actinopterygians)

 Ray-finned fish (Fins lack muscular 
lobes).

 Have  swim bladders  to  regulate  
buoyancy.

    Activity

1.What are the three structures present among 
all chordates and are characteristic of this 
phylum?(3m)

2.What happens to the notochord in vertebrates 
and protochordates?(2m)


