
Go to the ñSlide Showò 
shade above

Click on ñPlay from Beginningò

Biology 1



Learning CTR Online



Introduction to 
animals

Chapter 29: Kingdom Animalia III



4

List the Evolutionary order of the Phyla of 
Animals & give an example.

 

Define Metamorphosis. Give the types.

Define Deuterostome. Which phyla?
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List the Evolutionary order of the Animals & 
give an example.
Porifera (sponges)

Coelenterates/Cnidaria  (hydra)

Platyhelminthes (flatworms, planarians)

Nematoda (round worms, heartworms, pinworms)

Annelids (segmented worms, earthworms, polychaetes, leeches)

Echinoderms (starfish)

Mollusks (gastropod: snails, bivalve: clams, cephalopod: squid)

Arthropods (arachnid (spiders); crustaceans (crabs); myriapods 

(millipeds & centipedes); insects (butterflies, Grasshoppers, lice, fleas, 

beetles, wasps)

Chordates

 

Define Metamorphosis. Give the types.

Change in form from egg to adult

Complete (4 stages); incomplete (no pupa stage)

Define Deuterostome. Which phyla?

 Echinoderm & chordates (òanus firstó)
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By the end of this lesson, you should be able to:

ÇUnderstand and explain the general features of Chordates.

ÇGeneral Features include:

Phylum Examples of organisms Location

Symmetry Body plan (tissue layers)

Coelom relationship (acoelomate, pseudocoelomate, coelomate)

Protostome or deuterostome Reproduction

Special features

ÁScience Practice: Lab Frog Dissection

 Lesson Objectives



Phylum Chordata

VContains Invertebrates  and 
Vertebrates .

VDefined by the presence of 
a Notochord.

http://somup.com/c3XVD9vAxm (5:08) Chordates

http://somup.com/c3XVD9vAxm


Phylum Chordata
At some time in their life, 
a chordate  has the following 
4 characteristics:

1) DORSAL NOTOCHORD 

ÅAll chordates start 
with a soft, flexible 
notochord , which in 
many is replaced with 
the vertebral column.

ÅAlso known as the 
Backbone (Vertebral 
Column) in 
vertebrates.



Phylum Chordata

2) DORSAL, TUBULAR 
NERVE CORD

ð Also called the Spinal 
Cord.

ð Runs down the back 
and helps the brain 
communicate with the 
rest of the body.

ð Often protected by 
the Vertebral Column 
or Notochord .



Phylum Chordata
3) PHARYNGEAL POUCHES

ðSeen only during 
embryonic development 
in most vertebrates.

ðIn invertebrate 
chordates, fishes, & 
some amphibian larvae , 
these become 
functioning Gills.

ðIn terrestrial 
vertebrates that 
breathe with lungs, the 
pouches are modified 
for various purposes.



Phylum Chordata

4) A TAIL

ðExtends beyond 
the anus in all 
chordate embryos.



Phylum Chordata

All Chordates :

ðHave bilateral 
symmetry

ðAre triploblastic

ðAre Coelomates

ðAre Deuterostomes 
(anus first 
development)

ðMostly Reproduce 
sexually



SubPhyla of Chordata

Fish (Pisces)

Reptiles

Birds (Aves)

Amphibians

Mammals



Ancestral

chordate

Head

Vertebral column

Jaws

Lungs or gills

Legs

Amniotic egg

Milk

Mammals

Reptiles

Amphibians

Lobe-fins

Ray-finned

fishes

Sharks,

rays

Lampreys

Hagfishes

Tunicates
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Evolutionary òTreeó



Chordate Diversity
Characteristics that distinguish each chordate group 
from the preceding one ( arranged according to 
complexity ):

Â Tunicates & Lancelets are the simplest (no òheadó).

Â Presence of Cranium that protects the brain 
[hagfish].

Â Presence of Vertebrae  that protects the Spinal 
Cord [lamprey].

Â Presence of Jaws (bones that frame the entrance 
to the mouth) [sharks & rays].

Â Presence of Gills for breathing [bony fish].

Â Lungs [birds, reptiles, mammals]



Chordate Diversity
Characteristics that distinguish each chordate group from the preceding one 
(arranged according to complexity ):

Â Presence of Limbs for locomotion.

ðBirds  (bipedal): vertebrates with one pair of 
limbs to walk, attach, grab, etc. ( amniotic eggs )

ðTetra - pods: vertebrates with two pairs of limbs 
that enables animals to walk on land.

ÅAmphibians (lay eggs in water)

ÅAmniotic Eggs

ðReptiles, Birds, 

ðMammary glands (Mammals)



Invertebrate Chordates ð no cranium

Â Subphylum Urochordata
Â TUNICATES (SEA SQUIRTS):

ðSessile  marine animals that resemble a bag with two 
siphons.

ðOnly the free - swimming larva has all 4 chordate 
characteristics.



TUNICATES  (SEA SQUIRTS):

Å They have a shape of a bag, sessile and filter - feeding 
animals.

Å They are found in seawater only.

Å They have a nerve cord and notochord at the tail of their 
larvae. The Notochord  is never replaced by the Vertebral 
Column.

Å Both the nerve cord and the notochord are lost during 
metamorphosis.

Invertebrate Chordates ð no cranium



Subphylum 
Cephalochordate

LANCELETS:

ðSmall, blade - like 
chordates that live in 
marine sands.

ðAdults  display all 4 major 
chordate characteristics.

Invertebrate Chordates ð no cranium



LANCELETS :

ðClosed circulatory system.

ðFilter feeders.

ðDorsal anterior neural tube 
òcephalo-ó

-  5- 7 cm in length.

-  Separate sexes.

E.g. amphioxus

Invertebrate Chordates ð no cranium
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Two general types of chordates:

  

All chordates possess (at some time in their 
life):

 

Subphyla of invertebrates:

  

Protostome or Deuterostome?
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Two general types of chordates:

 Invertebrate and vertebrate  

All chordates possess (at some time in their 
life):

 Dorsal Notochord; Dorsal nerve cord; 
pharyngeal pouches; tail

Subphyla of invertebrates:

 Tunicates & Lancelets  

Protostome or Deuterostome?

 All chordates are deuterostome (anus 
first development)



Chordate Diversity -  Eggs

FISH  & AMPHIBIANS  lay eggs in water so they will 
not dry out ( or the embryo inside will die).

REPTILES, BIRDS, & MAMMALS form 

AMNIOTIC Eggs  which are water tight.
ÅLeathery or hard outer layer surrounds a Yolk that 

nourishes the developing embryo  and enables it to survive 
outside the water.



FISH / PISCES

ÅMost diverse & abundant  of vertebrates.

ÅVary greatly in shape, size, & color.

ÅOccupy nearly all types of water (marine or 
freshwater).

ÅSegmented backbones, and Gills are present in 
this group.

ÅòECTOthermic ó (cold blooded).

ÅScales.



FISH / PISCES
Main Groups:

ÅJawless Fish

ÅCartilaginous Fish

ÅBony Fish

ÅRay- finned fish

ÅLobe- finned fish



òJawlessó Fish 

Lampreys & Hagfish

ÅSmooth, Scaleless skin.

ÅGills present.

ÅNO Jaws or Fins.

ÅNotochord remains 
throughout organismõs 
life .

Hagfish

Lamprey



Hagfish
ÅòAgnathaó

ÅMarine. 

ÅEel- like slime .

ÅNo vertebrae.

ÅScavengers.

ÅSkull but no 
vertebral 
column.

òJawlessó Fish 

1. Adult

2. Eggs



Lampreys
ÅòAgnathaó; Live in fresh water. 

ÅComplex eye.  Adults are parasitic on other fish.   

ÅNo ossification (bones); actually  have primitive vertebrae.

ÅSome genes help to repair human spinal tissue.

ÅHead

òJawlessó Fish 



òJawlessó Fish 

A sea lamprey on the 
banks of the Little 
Manistee River near 
Manistee, MI. 



òJawlessó Fish 

A sea lamprey 

attached to the thumb.



òCartilage Fishó (Chondrichthyes)

ÅSharks and Rays 

ÅFlexible skeletons of  
Cartilage , not bone.

ÅHave movable jaws and 
paired fins.

ÅGills present; some must 
swim continuously to keep 
water flowing over their 
gills.

ÅRays live partially buried in 
the sand and feed on 
mussels and clams.


