AP Biology
Macroevolution – Part 1

(Associated Learning Objectives: 1.4, 1.9, 1.10, 1.12, 1.13, 1.20, 1.23, 1.24, 2.25, 2.26, 2.27, 2.37, 3.27, 4.11, 4.23)
Important concepts from previous units:
1) All traits are determined by gene expression using protein synthesis.
2) Apoptosis is “programmed” cell death during development. The “programming” is associated with the DNA telomeres.

3) Positional genes determining position of structures and pattern genes determine a species’ unique pattern. 
4) Positional and pattern genes are in the group referred to the Hox genes.
5) A zygote is the result of a sperm and egg fusing together in fertilization.

I. Macroevolution (Evolution/Change on a large scale.)
A. This term refers to the evolution of a new taxon from a pre-existing taxon. (Basically, the evolution of a new species or higher on the classification scale.)
II. Speciation (Means “the evolution of a new species”.)
A. Two types (pathways) of speciation that have occurred in nature in the past.
1. Anagenesis  - Basically, there is no break within the pathway of evolution. (“ana” = without)
a. The accumulation of new changes over time within a species leads to a new species.
2. Cladogenesis - There exists a break into different groups.
a. Branching off of an existing species occurs because of moving into new environments, reproductive isolation, or other environmental stresses.
B. Both pathways are supported by fossil evidence, bacterial research and/or research at Galapagos Islands.
III. The various ways of defining a “species”:
A. Biological Species Concept (This is the main way used in science today.)
1. This method is based on genetic similarity among individuals.
2. The genetics are so similar that the ability to produce viable, fertile offspring exists.
3. Reproductive Isolation Mechanisms to preserve a species:(Ways to keep them pure.)
a. Pre-zygotic Barriers - These prevent before a zygote, fertilized egg, can form.
i. Habitat Isolation - The organisms live in two different environments.
ii. Behavioral Isolation – The “Mating Dances” are not recognized by the other.
iii. Temporal (time) Isolation – They have different times of year they can reproduce.
iv. Mechanical Isolation – The reproductive parts just don’t fit together correctly.
v. Gametic Isolation – The sperm and egg do not recognize the other.
b. Post –zygotic Barriers - These prevent after a zygote has formed from the fertilization.
i. Reduced Hybrid Viability – The hybrid organism can’t survive for long during 

                                                 development.
ii. Reduced Hybrid Fertility – The hybrid organism survives, it just can’t reproduce.
iii. Hybrid Breakdown – The hybrid organism lives, it just loses the ability to reproduce
                     

over successive generations.

4. This concept model poses problems with bacteria, which are asexual organisms.
B. Ecological Species Concept (This method is used for discussing an organisms ecological niche in an area.)

1. Organisms defined by niche (role) within an ecosystem. 
2. This method uses terms like: producer, consumer, decomposer, keystone species.
C. Phylogenetic Species Concept (Remember Molecular Homologies)
1. The method compares DNA Nucleotide or Amino Acid Sequencing. 
2. If sequences have a lot in common, then the organisms are very closely related.
a.  The two species share a common ancestor not too long ago in time.
3. If sequences have very little in common, then the organisms are not as closely related. 

a. The two species share a common ancestor a very long time ago.
D. There is no right or wrong way to define a species. It all depends on what your are trying to communicate. Each method fits a different situation or discussion.

