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INTRODUCTION i

" The'most ¢omiplex and succéssful form of dnimals belong tothe phy-
‘lum" CHORDATA. ‘Yot are’ a member of this phylum, the ninth
phylum to be studied in this unit. A chordate is an animal that, at some

: ’ time in its life, has a stiff rod or cord runing down its back. .

’ Asa chordate_df;velops,, the cord is usualiy,replaced by a backbonc,

- also called a spinal column, or VERTEBRAE. Therefore, a
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VERTEBRATE is an animal with a backbone.

_ VERTEBRATES HAVE
a backbone ] , )
an ENDOSKELETON, or skeleton on the inside

0 . T

P © ““of the body
alargebraininaskull * .

an advanced nervous system
a complex heartand ciréulatory system
a special kind of outer covering

one or two pairs of appendages

The vertebrates: have been divided info. five major classes. They are . . . ,

N i o oo . . ) Dinosaurs, like this Tyrannosaurys
- - the fish; amphibian, reptile, bird, and mammal classes. Rex, were chordates.

[. What is a chordate?

, ) L K o The lampréy in this photograph is
2. What are some characteristics of vertebrates? feeding on a Great Lakes tro%t. i

A o

3. Name five classes of vertebrates.
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8B THE FISH CLASS

There are really three classes of fishes. The first class includes the: *
lamprey. Lamppeys are parasites. Lampreys have a circular mouth with
teeth on their tongues, which they use to attach themselves to another
fish’s body. Lampreys destroy great numbers of valuable food fish,
such'as pike and trout. L o ,

, j»gi:Th'é second class of fishjndqdes the shark, skate, and rayA sharkis =~ =y
© 16t 4 true fish. Sharks do not have scales or-bones in their'skelcton.
7~ The skeleton of a shark Iis made of CARTILAGE, a tough tissué that '
“ben ds casily. S SO
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.skeleton of cartilage and do.not have

The bas’slsho:i{\-m he‘re" are true fish.

Sharks do not have a (lap of skin covering their gills as some othcr
fishes do. Sharks just have five (o seven rows of slits. A shark cannoy -
1t must keep swithming all (Iu_ time to keep water flowing across

The ray. skale, and shark’ shown here” .r("‘
belong to the samé class. They have 3™ i(s gills to citable it (o breathe.

scales.

Sharks are large larger than all olher kinds of fishes. The heavies:
known shark was 40,823 kxlograms and was 18 meters long.

The third class of fish consist of bony fish, or true fishes. True fishes
have a bony skeleton and are covered with scales. Bony fish are what
pecple commonly call fish. For example, salmon, trout, tuna, halibut,

- swordfish, snapper, and bass are bony [ish.

THE CHARACTERISTICS OF FISHES

skeleton of bones covered with scales ‘_,[4» (
-fins for swimming .- T,
..gills for breathing ’ -
_two-chambered heart ' g

- - coldblooded

. . . The shape of a fish makes it particularly well-suited for swimming.

o ' Fins stabilize a fish’s movements and help it to change direction. Soms
' fish have a SWIM BLADDER a gas-filled bag that enables themtogo <
from shallow to deep water.

Fish obtain oxygen by gulpmg water and passing the water over their .= *
GILLS. The gills absorb the oxygen from the water, and the oxygen =
passed by osmosis, into the blood vessels. The heart then pumps Lh— s
blood with its oxygen to all the cells. o

Swim biadder inflated to float

' : HOW'A FISH BREATHES
SW|m bladder deflated . - ,Breathing in R PR o
Awhen swimming - s '

. Water passes over rows of glﬂs ‘
Gow and oxygen is absorbed

Water in’
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Fish are COLDBLOODED. This means that their body !cmpcralurc
changes with the Lcmpcraturc of their surroundings. -
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What are lamprcys and why aren’t they true fishes?

Isa shark a true fish? Explam

.What 1s cartxlagc? '
. Why must a shark keep swimming?
. \."Why is a bony fish a true fish?..

X How does a fish swim at different depths in the water” :

How dezs a fish obtain nvvgcn"
. What does coldbloeded mean
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418G THE ﬂMPHEBEAN CLASS

The AMPHIBIANS include such animals as the frog, toad and sala-

mander. The newt, frog, and salamander

shown here are amphibians.

SALAMANDER

THE CHARACTER!STICS OF AMPHHBIANS

; -‘gllls in thelrtadpole_stage . 3

Iungs in thelr adljlt st te gé

: :"'three—chambered heart (adult)
coldblooded |
smooth, thin skin
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Amphlbnans live both in water and on land. They live part of their
life in water because water is necessary for their reproduction and the
development of their fertilized eggs. Amphibians begin their lives in the -
water as TADPOLES. A tadpole breathes with gills, has.a two-cham-
bered heart, and has two legs ‘The tadpole undergoes a series of
changes, a metamorphosis, to become an adult.

The adult amphibian lives on land, breathes with lungs, has a three- .
chambered heart, and has four legs. The adults must return to the
‘Water to lay their eggs.
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' FROG METAMORPHOSIS -

Lung stage

{ : 7
ﬁ‘ - [ E “Front legs break through A 4 _
e \ i gg mass and lung breathing begins, , ? '5-"',‘ g

Gill stage

R Bt

m“

The metamorphosis of afrog can take
from iwo months to two years.

{2. Name some amphibians.
13 What are some characterlstlcs of amphrb1ans'7 s
s lwe part of thexr hfe m the . are‘ 7"

The'afligator; ird,
-shown here are reptrles

IGUANA

ALLIGATOR LIZARD .

_THE CHARACTERISTICS OF REPTILES R

o breathe with lungs
scaly dry si()
eggs can be fertlhzed inside the female

e

" three-fo four- chambered heart.

v/

. . . S ~ coldblooded i
. - ' . lrmbs suitable for moving on- land (except for snakes)

*
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The replile was the first kind of animal (o live its eatire Efe suceess-

fully on land. Two factors made this possible: (1) INTERNAL
- FERTILIZATION and (2) a protected egg. ' )

E_n@,ggg&@_rﬂ}j%a(iqn occurs when sperm cells are placed directly in

the femafe. All amphibians, fishes, and invertebrates have to lay their”

eggs in thewa{ter to keep them moist. Reptiles lay their eggs on land.
After a reptile’s egg is fertilized, a leathery shiell is produced by the
female (0 protect it. Also, the eggs are 'laid in a sheltered place. The

© - protection given an egg is one example of why ver{ebrates are the most

successful of all animals,

16. Name some reptiles.” _ . 4
A 17 What aresomecharacterlstlcs of 'fépifi(;s;? ' o
- 18 .Wh‘at factors makeé it possible for reptiles to live on land?
19. What is internal fertilization? h
20. How does a reptile protect its eggs?

21. Give.one reason why' vertebrates are the most successful of all
animals. '

18E THE BIRD CLASS

——

THE CHARACTE.RISTICS OF BIRDS

covered with feathers

wings for flying

light, hollow bones

fodrchambered heart

warmblooded

external development of €ggs

two legs for support and balance
“mouth in shape of beak

.. The seaturtle comes éntand to layits

€ggs and returns o thé sea, never to
see its young.

The bones of a bird are like the wings
on an airplane. Both are hollow with
supports, or struts, inside.

WHY BIRDS CAN FLY

Long section
of bone

~Most birds can fly. A bird’s body ‘is’light because its bones are hol-
low and light. Birds also have large and powerful breast muscles to
move their wings in flight. ‘

Airplane
wing
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THE BEAKS OF BIRDS

.Seed Eatér

Fish Eater

Meat Eater

Vulture
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To keep them warm at high altitudes and at high spccds bll‘dS have .
two layers of feathers. They have small feathers, called: DOW‘[\ '

' FEATHERS, undcrneath their outside layer of-feathers. The g7/~ o

feathers Form an inside sweater covered by an odtside jacket of & b A% .
feathers. The muscles also work to produce heat to'keep ‘the bird warn..
A bird is WARMBLOODED. This means that the body lcmperalurc
stays the same regardless of the outside temperature.
Birds do not have teeth; they have beaks. The shapc of a blrd S bcaL
shows what type of food the bird eats. ' : :
~ All birds lay eggs. Birds de not carry their babics inside of them, be
cause that would make them too heavy to fly. After the eggs are laid

.- they must be kept warm at a temperature of at least 34° Célsius.

.22, Whafziré 'soméi'éhéréctér'is:iics of birds?

' va wo reasons why birds can fly.

’,A bxrd is warmblooded How does thxs make lhe bll‘d a successft
ertcbrate" o - -

25. Why do bll’dS have dxfferem shaped beaks" '
6 "Why do bxrds lay eggs”f R -

18F THE MAMMAL CLASS
The most highly developed animals are thc MAMMALS Example

of mammals are the humian, whalc spiny anteater, ‘bdt; and ele; ,T /*'

[N

The main characteristic of mammals is that thcy have. MAMn -
GLANDS that produce milk to feed their young.

THE CHARACTERISTICS OF MAMMALS -
mammary glands
young born ahve }
four«:hambered heart .
warmblooded
higtily developed brain’

covered by haif or fur

There are two major groups of mammals those with a placema ar
those without a placenta. A PLACENTA is a bag inside the mother
which the baby grows and develops. The time period during which ti
baby develops inside the placenta is’ called the GESTATION
PREGNANCY, period:" e :

The highest form of life are the placental mammals. The advama:
of ‘a gestation period is that the baby is born more fully dcvelope
Placental animals provide a great amount of parental care {7 T
young. This is another reason why vertebrates are the most” suék (
form of animals.

The PRIMATES are the most hlghly developcd of the placen[ 5o
mammals. o
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% ANIMAL GESTATION PERIODS AND LITTERS - - e
3 S
Ep ANIRAL GESTATION [ cirren ANIMAL | GESTATION |LiTyER
2 i FERIOD S1ZE PERIOD SIZE
e - ——
American Buffalo Horse 11 months 1 -
(Bison) 270-285days 1 Kangaroo |38-39 days -2 s
- Baboon 6 months 1-2 Lion 108 days -4
. E ] Black Bear 7 months 14 Macague | 160~170 days 1-2
g Camal 12-13 months 1 Mink £8-57 days 4-8
EE Cat . 63 days -5 Mouse 19-21 days | -9
4 - Chimpanzcae ) 226 days 1-2 Opossum | 12-13 days 4-13
§ Chinchilia 105-111 days 14 Otter 9%-12% months -4
§ Cow - 280 days 12 | Pig 112115 days 4s
5 Deer (White-Tail} *7 months 2 Rabbit 1 month i-13
g Dog 61 days 1-12 Raccoon |63 days -6
& Dalphin 9 months 1 Sheep 159 days -3
2 Elephant 27 months 1 Skunk 52 days a4-7
% Fox . 48%-55 dayz -8 Squirrel 44 days 2-5
Gacbil - 14 days -7 Tiger 100-108 days 24
Giraffe 14-15 months 1 Wolf €8-53 days 1-13
Gorilla 8% months 1 Yak just over 9months| 1
Hamster ’ 16-18 days 2-12 Zebra - 1 11-12 months 1
L 7T N

Source: ., Grace Devell, Assistant Curator, Mammals and Birds, New York Zoological Society

Primates have large brains. Primates have been able to construct and
use tools to build and change their environment. Primates can also
communicate and think on a high level. Some primates have even been
able to develop a complex society. '

Primates are the most highly devel-
oped and intelligent of al| animals.

This ape has figured out how to get
the bananas.

27. Give two reasons why mammals are so highly developed.
28. What are some characteristics of mammals?
29. Whatis a placenta?

30. What is the advantage of a gestation period?

N 31. Why are the primates the most highly developed animals?

32. Why have the vertebrates been so successful?
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