Chapter 28 – 1 

Animals – Features and Body Plans
I.
Characteristics of Animals (Kingdom Animalia)


A.
Cell Type – Eukaryotic 


B.
Cell Structure – No Cell Wall

1. Allows for mobility

2. Cells move within you body all the time 


C.
Body Type – Multicellular

1. Wide range of sizes from too small to see without a microscope to whales as large as a bus

2. The cells that make up animals are fairly uniform in size


D.
Nutrition – Heterotrophic

1. Cannot make their own food

2. Generally move from place to place to find food

3. Some ocean species stay in one place and filter food from passing sea water


E.
Mobility

1. Can perform rapid complex movements

2. Use specialized muscle cells that contract with considerable force

F.
Diploidy

1. Animals are made of diploid cells which have two copies of each chromosome (one from mom, one from dad)

2. Gametes (egg and sperm) of animals are haploid (one copy of each chromosome)

3. Permits animals to share genes and create new combinations

G.
Sexual Reproduction

1. Almost all animals reproduce by sexual reproduction

2. Females egg cells are much larger than male sperm cells

3. Male sperm have flagella and are very mobile
H.
Blastula formation
1. Series of cell divisions that form a hollow ball called a blastula

2. Forms three layers called the primary tissue layers 

a. Ectoderm 

i. outermost layer
ii. becomes skin, nervous system, and sense organs 
b. Endoderm 

i. innermost layer
ii. becomes digestive tract, respiratory system, bladder
c. Mesoderm 
i. middle of blastula layers
ii. becomes skeleton, muscles, circulatory & reproductive systems
3. Occurs in all animals except sponges

4. A few simple invertebrate animals form only endoderm and ectoderm
I.
Tissues

1. Animals cells are organized into tissues (groups of cells with common structure that work together to perform a specific task, ex. Muscle tissue)

2. Occurs in all animals except sponges
II.
Body Symmetry 

A.
Asymmetry
1. Irregular shape

2. Found in sponges


B.
Radial Symmetry

1. Body parts are arranged around a central axis

2. Planes drawn through the center can divide the organism into roughly equal quarters

3. Found in water ecosystems


C.
Bilateral Symmetry

1. Has mirrored right and left halves

2. Dorsal (top) and Ventral (bottom) halves are asymmetrical

3. Anterior (front) and Posterior (back) halves are asymmetrical

4. Allows for different parts of the body to become specialized

5. Cephalization – anterior concentration of sensory structures and nerves (ex. head & brain), allowing animal to sense food and danger easily
III.
Internal Body Cavity (three basic types)
A. Coelomates – have a fluid filled layer between the body wall and digestive tract (aka gut), lined by cells from the mesoderm

B. Acoelomates – space between the wall and gut is completely filled with tissues

C. Pseudocoelomates – (false coelum) body cavity is located between the mesoderm and endoderm

IV.
Body Segmentation 

A. Found in “advanced” organisms

B. Segmented animals are assembled from a series of similar units called segments

C. Easily observed in the many types worms
a. Segments may move independently allowing for great flexibility
b. Segments may have repeats of organs allowing an injured animal to perform vital life functions

c. Segments are not independent cannot function on their own 

D. Not externally visible in vertebrates
a. Can be seen in the embryo

b. Vertebrate muscles develop from somites (repeated blocks of tissue)

c. Vertebral column consists of repeated stacks of similar vertebrae

V.
Many types of animals in Kingdom Animalia

A. 35 major divisions called phyla (sing. Phylum)

B. Phylogenic Tree – branching diagram representing relationships among groups of animals

C. Relationships are determined by comparing fossil records, anatomy and physiology of living animals, embryo development, and DNA
D. Kingdom Animalia is divided into two groups

a. Invertebrates

b. Vertebrates
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Animal Body Systems
I.
Specific tasks of tissues and organs

A.  Digestion

a. Breaking down food into molecules the body can use

b. Single-celled organisms and sponges digest food within their body cells (food must be smaller than the cell)

c. All others use a extracellular (outside the cell) digestive cavity

i. Enzymes released into the cavity break down food

ii. Allows for food sources large than the body cells of the animal

iii. Simple animals (ex. flatworm) have a gastrovascular cavity (digestive cavity with only one opening)

iv. Complex animals (ex. cat) have two openings in the gut, a mouth (food enters) and an anus (undigested food exits)

B. Respiration

a. Exchange of oxygen and carbon dioxide, occurs only across a moist surface
b. Simple animals exchange gasses by diffusion across the skin

c. Complex animals have specialized respiratory structures

d. Aquatic (water) animals use gills (extremely thin projections of tissue rich in blood vessels providing a large surface for gas exchange)

e. Terrestrial (land) animals use a variety of structures such as lungs

C. Circulation 

a. Cells of complex organisms can not exchange materials directly with the environment, therefore materials must be transported by a circulatory system
i. Open circulatory systems – heart pumps fluids containing oxygen and nutrients directly into the body cavity, after material exchange fluid collects in open spaces in the body and flows back to the heart 

ii. Closed circulatory system – heart pumps fluids through a circular system of blood vessels, materials are exchanged through the walls of the vessels (ex. human)

D. Nervous systems

a. Coordinate activities in the body, allowing the organism to respond to its environment

b. Neurons – specialized nerve cells that conduct (carry) chemical messages throughout the body (found in all animal phyla except sponges)
c. Systems can be simple or complex

i. Simple systems – all nerve cells are linked together in a net (ex. hydra and jellyfish)

ii. Complex systems – include clusters of nerve cells called ganglion, brain-like structures, and eventually sensory organs
E. Support Systems

a. Hydrostatic Skeleton – water is contained under pressure in a closed cavity

b. Exoskeleton – rigid external skeleton that encases the body, muscles are attached to the skeleton to allow movement

c. Endoskeleton – hard material (such as bone) is embedded within the animal, muscles attached to the endoskeleton alternately expand and contract to allow for movement

F. Excretion

a. Allows for removal of wastes produced by cellular metabolism

b. Some waste products are toxic to the animal if not removed

c. Some aquatic animals excrete wastes directly through skin or gills

d. Some organisms must conserve water and use a system of organs that removes wastes while keeping as much of the water as possible

G. Reproduction

a. Asexual – does not involve the fusion of gametes

i. Parthenogenesis – new individual develops from an unfertilized egg

b. Sexual – involves the union of male and female gametes

i. Gametes – haploid cells containing only one of each pair of genes for the organism that are produced in gonads (sex organs)

ii. Testes – male gonads

iii. Ovaries – female gonads

iv. Hermaphrodite – species of animal that has both testes and ovaries (each is active at different times so self-fertilization does not occur)

v. External fertilization – found in most aquatic animals, egg is fertilized outside the female body
vi. Internal fertilization – found in most land animals, egg is fertilized inside the female body when semen (fluid containing male sperm) is placed in the female body
