Geology 255: Petrology

An Introduction to igneous and metamorphic petrology

Instructor:  Bereket Haileab  

Mudd 162 (646-5746)
Lecture: Mudd 66, 1a, Laboratory: Mudd 66 Wednesday and Thursday 1:00 PM-5:00 PM

Office hours:  Tuesday 10:30-12:00, Wednesday 11:00-12:00 or by appointment

March 
29
M
Introduction; field observations of igneous rocks, fabric and textures, petrography, and 




chemical compositions


31
W
Classification of Igneous rocks:  Chemical mineralogical-textural


2
F
Classification of Igneous rocks:  Chemical mineralogical-textural cont.

April
5
M
An introduction ot Thermodyanmics


7
W
Phase equilibria in magmatic systems-Phase rule, melting & crystallization in binary systems


9
F
Field trip to Minnesota River Valley


10
S
Field trip to Minnesota River Valley


12
M
Chemical petrology


14
W
Evolution of magmas--Ascent and evolution of magmas (magmatic differentiation, fractional 




crystallization, magma mixing and assimilation) physical properties of magmas, intrusion of magma


16
F
Generation of magmas in their source regions (source conditions in the mantle)


19
M
Generation of magmas-melting processes & formations of basaltic magmas at rift zones


21
W
Continental margins:  Calc-alkaline rock series


23
F
Continental margins:  Calc-alkaline rock series cont


26
M
Continental igneous rocks:  layered intrusions and alkali basalts


28
W
Magmatism in global context:  




plate tectonic model, mid-ocean rifts, subduction zones and volcanic arcs, hot spots


30
F
First One hour exam.

May
3
M
Midterm Break:  Department Field Trip


5
W
No class; Department Field Trip 


7
F
Metamorphism--occurrence, types, field observations, protoliths




Metamorphic grade and facies--reactions, mineral zones, concepts of facies


10
M
Mineralogical-compositions relationships-concepts & constructions of compositions diagrams


12
W
Metamorphic processes--mineral reactions, effects of P and T


14
F
Metamorphic processes--volatile-bearing reactions


17
M
Mineral reactions during metamorphism--changes in mineral assemblages, isogrades, 
petrogentic grids 



(metamorphic facies in P-T space)


19
W
Physical processes of metamorphism--




differential stress and deformation, re-crystallization, poly-metamorphism


21
F
Metamorphism of basic rocks


22
S
Field trip Thomson Dam

23
S
Field trip Thomson Dam

24
M
Regional metamorphism of pelitic rocks


26
W
Metamorphism in global context-paired metamorphic belts, overthrusting and regional 




metamorphism, plutonism and contact metamorphism


28
F
Metamorphism in global context-cont., 


31
M
 Review and discussion


2
W
Second one hour exam

Reading assignment

Week



Chapter



Week of March 29

1, 2, 3, 4

Week of April 5


5, 6, 7

Week of April 12

8, 9, 10

Week of April 22

11, 13, 14, 15

Week of April 27

12, 16, 17, 19, 20

Week of May 3


21, 22, 23, 

Week of May 10


24, 25, 

Week of May 17


26

Week of May 24


28,

Week of May 31


29




Required Book
*John D. Winter, An Introduction to Igneous and metamorphic Petrology

Useful References (* indicates book(s) on General Reserve)

*Principles of igneous and metamorphic petrology; by Anthony R. Philpotts

*McBirney:  Igneous Petrology

*Best: Petrology

*Yardley Burce:  An introduction to Metamorphic petrology

*Turner, F.J :  Metamorphic Petrology

*WinklerH. G. F:  Petrogenesis of Metamorphic rocks

Term paper 
For this class you will write a term paper on some aspect of petrology of igneous rocks from Eritrea and Ethiopia, and Kenya East Africa.  I will give you the specific topics at the end of the second week of classes.  It will require careful understanding of igneous activity at a rifting setting, a thorough literature search, and an examination of thin-sections, and interpreting chemical analyses of some 80 rocks from the region.  The term papers will not be due until the end of the final exam period (June 5), but I have established several interim deadlines to ensure you don't end up trying to do the whole thing at the very end of the term.  These term papers will be presented in a poster and PowerPoint presentations on Monday June 5 during the scheduled final exam time.

April 9p
Pick your topic, describe what you intend to do in detail

April 23
Turn in a complete list of references with annotations of how each reference is relevant to your topic.  You 


should have at least 10 current references, mainly from the journal literature, not textbooks

April 27
Turn in a detailed outline

May 21
Turn in a draft

June 5

Final paper due

Grading:

First one hour exam




April 30


20%

Second one hour exam



June 2


20%

Term Paper




June 5


25%

Homework









10%

Laboratory







25%
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