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Lesson #1: Cold-Blooded Vertebrates (Ectothermic)
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FISH



*Fish spend their entire lives in water, so they move by swimming!
[image: image4.jpg]


*Fish are cold-blooded: their body temperature changes with the temperature of the environment.

*Bodies of fish are covered with hard, flat scales.
*Fish have several fins that help them move (swim) throughout the water.

*Fish take in oxygen and give off carbon dioxide as water passes over their gills.
*Fish reproduce sexually.
*There are 3 groups of Fish:

1. Bony Fish (Osteichthyes)
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*Their skeletons are made of bone



*Examples: Trout, Cod, Perch, etc.

*They have AIR BLADDERS: a balloon like structure that helps the fish rise and sink. (FULL – Rise & EMPTY – Sink)






2. Cartilaginous Fish with Jaws (Chondrichthyes)


*Their skeletons are made of cartilage

*They have jaws that open and close to hold prey
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*Examples: Sharks, skates, rays, etc.







3. Cartilaginous Fish with Circular Mouths (Agnatha)







*Their skeletons are made of cartilage








*They have circular mouths surrounded by small 

teeth.  These fish use their circular mouth to attach to prey and suck body fluids from the prey.
*Examples: Lamprey and Hagfish
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AMPHIBIANS                      *Amphibians are vertebrates that spend part of their life in water and part on land – which is why Amphibian means “double life”

*Amphibians are cold-blooded, and respond to their environment in cold months by hibernating in lake bottoms.
*Amphibians obtain oxygen through skin and lungs.
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*Amphibians’ eggs are not waterproof and can easily dry out – so amphibians lay eggs by a body of water.

*There are 2 groups of Amphibians:



1. Amphibians without Tails  *Examples: Toads and Frogs



2. Amphibians with Tails  *Examples: Salamanders and Newts


*Amphibians reproduce sexually.
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REPTILES 



*Reptiles are cold-blooded and covered in scales to help retain moisture.
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*Most Reptiles live on land and all reproduce sexually.
*There are 3 groups of reptiles:
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1. Snakes and Lizards: use tongue to detect body heat of prey & smells.  Snakes unhinge jaws to swallow prey whole.
2. Crocodiles and Alligators: Temperature of egg may determine gender



3. Turtles and Tortoises: Turtles live in water and Tortoises 

live on land.  Both are toothless.  
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Lesson #2: Warm-Blooded Vertebrates (Endothermic)
BIRDS 

*Birds are vertebrates that have two legs, two wings, and a body 
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  covered in feathers.
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*Birds have beaks, but no teeth.
*Birds are warm-blooded: their body temperature is constant, even when the temperature around them changes.

*Most birds lay 2 to 6 eggs at a time & eggs are large and well-protected with a hard shell.
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*Birds reproduce sexually, and once eggs are laid, one or both parent birds take care of the eggs.

*Birds have two types of feathers that help them respond:


1. Large, outer feathers used for flight.


2. Small, fluffy feathers, called “DOWN” used to trap heat.
*Most birds have hollow bones which makes their bodies light for flight.

*Different birds have different beaks and feet, depending on their environment.
MAMMALS 
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*Mammals are warm-blooded 



*Mammals have fur or hair on their body to help keep in body heat.
*All mammals have eggs that are fertilized within a female’s body which means that all mammals reproduce sexually.
*The egg grows and develops before birth - which helps it survive.
*Mammals only have one or a few babies at a time.
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*Mammals are the only animals with milk glands, which are used to nurse their young.
*Mammals take care of young for a long time and mammals often live in family groups.
*Mammals have well-developed circulatory system (heart) and nervous system (brain and nerves) therefore they are highly organized
*Mammals are classified into three groups based upon the way they produce their young:
1. Placenta Mammals

*Mammals that develop inside the mother’s body until they are ready to be born.  

*The developing animals receive food and oxygen from the placenta.

*Examples: Bats, Whales, Dolphins, Humans

2. Marsupials


*Mammals that are born before fully developed.

*After birth, the young move to a pouch on the mother’s body to get milk and finish developing.


*Examples: Opossum, Kangaroos, and Koalas
3. Egg Laying 

*Mammals that lay eggs.

*Only two species – Duck-billed Platypus & Spiny 
Anteater
