AP Biology

Phylogeny and Geologic Time
(Associated Learning Objectives: 1.9, 1.10, 1.11, 1.12, 1.13, 1.17, 1.18, 1.19, 1.20, 1.21, 1.27, 1.28, 1.29, 1.30, 1.31, 1.32, 4.20)
I. Phylogeny

A. This term refers to the evolutionary history of a species.
II. Molecular Phylogeny

A. This is looking at DNA/RNA nucleotide sequences over the history of a species. 
B. Uses computers and DNA microarray assays to “speed up” the gathering of information. (Bioinformatics)
C. Lots of similarities?  Species are very related.
D. Few similarities?   Not as related, but still related by common ancestry.
III. Dating Fossils to create a geologic “time line”:
A. Two ways this can be achieved:
1. Absolute “Radiometric” dating

a. Uses the half-life of radioactive elements that accumulate in an organism over time.
b. C-14 (Used for thousands.); U-238 (Used for millions ( billions.)
2. Relative Dating 

a. Uses the different strata of rock and index fossils to establish a time line. Index Fossils are fossils that we know a specific time period they existed. They are compared to the location or strata where we found an “unknown” dated fossil. If the “unknown” is found above the index, the “unknown” is younger. If the “unknown” is found below the index, the “unknown” is older. Positions are relative to time.
IV. Geologic Time Scale, Plate Tectonics, and Major Geologic events
A. Eras – These are the largest periods of time.
1. Separated by catastrophic global event.  (See below)
2. Eras are broken into smaller time frames called Periods.
a. Periods are broken into smaller time frames called Epochs.
3. These time frames are based on strata fossil evidence of primary plants and animals found.
B. Plate tectonics
1. Refers to the moving of the continental plates. 
2. The continents moving are a direct cause of the biogeography of species.
3. Collisions? (Mountains form.)
4. Separation? (Sea floor spreading… see the “world’s Zipper” in the Atlantic Ocean floor.)
5. Subduction and slipping? (Plates being pushed under the other, such as by Japan; Plates sliding past one another, as in California.)
6. “Ring of Fire” (Refers to all the volcanoes around the Pacific Plate.)
C. Pangaea (Punctuated Equilibrium occurred.)
1. The super-continent formed 250 mya and then separated 180 mya.
2. Separates the Paleozoic Era from the Mesozoic Era.

3. Global effects? Most land is desert, except for along the coast of the one ocean.
4. Life affected? All life forms.
5. This is supported through fossil and geologic evidence.
D. Impact Theory (around 65 mya) (Punctuated Equilibrium occurred here too.)

1. Separates the Mesozoic Era from the Cenozoic Era.

2. Walter & Luis Alvarez came up with the theory.
3. Global Effects? Sunlight was absent from most of the earth. Dinosaurs go extinct.
4. Iridium, element found in asteroids, is found at the K/T boundary only in soil samples.
5. The impact point was around the modern day town of Chixalub, Mexico. (On the Yucatan Peninsula.) 
E. Snowball Earth (Punctuated Equilibrium occurred here too.)

1. Formed 750 mya lasted til 570 mya 
2. Separates the Pre-Cambrian Era from the Paleozoic Era.

3. Global Effects? Most life dies, except around deep-sea vents.
F.    Eukaryotic Life forms evolve about 2.7 billion years ago (Remember the Endosymbiant Hypothesis?) 

G. Oxygen Catastrophe or Oxygen Revolution

                                        1.   The rapid rise in atmospheric free oxygen occurred about 2.7 Billion years ago by the evolution of 

                                              Cyanobacteria in the Earth’s water bodies. (“cyano” means “blue-green”)

2.    This caused a mass extinction of anaerobic organisms. Oxygen was deadly to them.

 
       H.    Prokaryotic Life forms evolve about 3.5 Billion years ago. (Remember the Stanley Miller experiment?)
V. Homologous structure vs. Analogous structures
A. Remember, Homologous structures indicate common ancestry. 
B. Remember, Analogous do not indicate common ancestry (JUST similar function.)
1. Fly wing vs. Bird wing

C. Convergent Evolution –Remember, only appear to be related due to similar environments and pressures. 

VI. Cladogram or Phylogenic Tree
A. It is an “Either – or” evolutionary tree based on shared characteristics.
B. Common ancestors are indicated at the “Y” 
C. Each branch called a clade.
1. Must be common ancestor and all of its descendants.
D. Construction of one:
1. Ingroup (common structure) vs. outgroup (outcast)
a. Ingroup organisms get a 1; outgroup organism gets a 0.

2. Shared Primitive Character
a. Trait that is common to many taxons or clades. (For example, a Backbone.)

3. Shared Derived Character

a. Trait that is common to one clade only. (For example. Hair on mammals.)

VII. Molecular clocks 

A. Measuring time based on the constant rate that nucleotides change (mutate) in particular gene sequences.
B. Some changes in nucleotides are neutral in effect. (Known as the Neutral Theory)
C. Most changes are by natural selection via environmental pressures.
