GEOL 2312: PETROLOGY

leneous & Metamorphic Petrology




COURSE INFO

Dr. John Goodge, Professor of Geology
Heller Hall 223
About us ph. 726-8486

email: jgoodge@d.umn.edu

Natwre of the course

Office hours MW [0-11 am;Th 2-3 pm;or
My expectations by appointment

Grading www.d.umn.edu/~jgoodge/teaching.html

TA: Jenny Koester
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COURSE INFO

About us

Natwre of the course

My expectatiows

Grading

use crystallography, optical theory &
systematic mineralogy to explore the
world of petrology (study of rocks)

will explore rock formation
(petrogenesis)

inter-relations between various rock
types, interpretation on geologic maps &
role in plate tectonic processes

sharpen your skills of geologic
observation & 3-dimensional thinking

geologic field relations

develop a broad & effective
understanding of many materials that
comprise Earth's lithosphere




COURSE INFO

About us

Natwre of the course

My e)qsectatiows

Grading

eprincipal goals are to develop your
abilities to think geologically, to ask
geologic questions, and to solve geologic
problems

* many different opportunities to do your
best work in this class — regular exams,
weekly lab assignments, occasional
homework problems, a field project, and
writing a research paper

* you are expected to be in lab, and you
will probably need to work outside of lab

* you must do careful, critical reading in
the text!




COURSE INFO

About us

Natwre of the course

My e)qaectatiom,s

Grading

Mid-term lecture exam |
Mid-term lecture exam 2
Lab exercises

Lab exams (3)

Field project

Writing assignments

Final lecture exam

(15%)
(15%)
(25%)
(3%)

(10%)
(10%)
(20%)




COURSE INFO (con't.)

Other info on back of sheet

Completion of assignments

Things we'll be dotng

Supplies

Conduct




Geol 2312 Petrology Spring 2008
Lecture Chem 206; 11 :00-12:15 mw Lab HH118: 10:00-11:50 TuTh

LECTURE ToPIc READING (Winter)

ho class Intfoduction
S Y I I A B Introduction; Earth interior EGyPT(E, 6, P 4 T

Igneous rocks in the field: volcanics
Igneous rocks in the field: intrysive.

Crystal-melt equilibria Feb 5 2-Igneous thin sections
! Feb 7 !

Crystal-melt equilibria Feb 12 3-Behavior of melts
" Feb 14 !

Chemical petrology Feb 19 4-Phase diagrams
Generation of basaltic magma Feb 21 "

MID-TERM Exam 1 (through ch 7)  Feb26 5-M&me magma chamber
Diversification of magmas Feb 28 !

Basaltic settings — LMIs & MORBs Mar 4 6-pylyth complex-Sonjy intrusion

Lecture topies § reading tr

Basaltic settings — OIBs & CFRs Mar 11 7a—ViscosiTy
! Mar 13 7b-North Shore Volcanic Group

Mar 17-21 Spring break

Arcs & granites Mar 25 8-Calc-alkaline rocks 16,17, 18
La bs Mar 26 Writing assign. due (igneous setting)  Mar 27 LAB QuIz

Mar 31 MID-TERM Exam 2 (through ch 18)  Apri 9-Metamorphic hand sample 22 (x23)
Apr 2 Metamorphism & metamorphic rocks Apr 3 ! 21

’
6 )( a m S § a SS Lg V\’me ts Apr 7 Metamorphic structures & textyres Apr 8 IO—Mefamorphic thin section 23

Apr 9 Metamorphic minerqj assemblages Apr 10 24

Apr 14 Metamorphic facies Apr 15 11-High-P rocks 25
Apr 16 Mafic metamorphic rocks Apr 17 !

’
,
FLeLd trLP Apr 21 Metamorphic reactions & equilibriq Apr 22 12-Pelitic rocks

Apr 23 Apr 24 "

Apr 26-27  Field trip in northern Minnesotq

Apr 28 Metamorphism of pelitic rocks Apr 29 13a-SEM lab 28
Apr 30 " May 1 13b-Minerq| formulas K/H 221-231,240-244

May 5 Metamorphism & tectonics May 6 14—Ther-mobar'ome‘rry & P-T paths 27
May 7 ! May 8 LAB FINAL

Final lectyre exam: Mon. May 12, 10 am - noon




SYLLABUS

Lecture topies § reading

Labs

Exams § assigwme ts

Field trip

Geol 2312

Lecture Chem 206; 11:00-12:15 Mw
WEEK DATE LECTURE TopIC

1 Jan 21
Jan 23

ho class
Introduction: Earth interior

Jan 28
Jan 30

Igneous rocks in the field: volcanics
Igneous rocks in the field: intrusives

Feb 4 Crystal-melt equilibria
Feb 6 "

Feb 11 Crystal-melt equilibria
Feb 13 "

Feb 18
Feb 20

Chemical Petrology
Generation of basaltic magma

Feb 25
Feb 27

MID-TERM Exam 1 (through ch 7)
Diversification of magmas

Mar 3 Basaltic settings — LMIs & MORBs
Mar 5 "

Mar 10 Basaltic Settings — OIBs & CFBs
Mar 12 "

Petrology

Feb 7

Feb 12
Feb 14

Feb 19
Feb 21

Feb 26
Feb 28

Mar 4
Mar 6

Mar 11
Mar 13

Spring 2008
Lab HH118: 10:00-11:50 TuTh

LAB NG (Winter)
Introduction
EGyPT (E, 6, P 4 T
Mineral quiz
1-Igneous hand sample

2-Igneous thin sections

3-Behavior of melts

4-Phase diagrams

5-Ma&m® magma chamber

6-Duluth complex-Sonjy intrusion

7a—ViscosiTy
7b-North Shore Volcanic Group

Mar 17-21 Spring break

Mar 24
Mar 26

Arcs & granites
Writing assign. due (igneous setting)

Mar 31
Apr 2

MID-TERM Exam 2 (through ch 18)
Metamorphism & metamorphic rocks

Apr7
Apr 9

Metamorphic structures & textyres
Metamorphic Mmineral assemblages

Apr 14
Apr 16

Metamorphic facies
Mafic metamorphic rocks

Apr 21

Metamorphic reactions & equilibriq
Apr 23 "

Apr 26-27  Field trip in northern Minnesotq

Apr 28 Metamorphism of pelitic rocks
Apr 30 "

May 5 Metamorphism & tectonics
May 7 !

Final lecture exam:

Mar 25
Mar 27

Apr 1
Apr 3

Apr 8
Apr 10

Apr 15
Apr 17

Apr 22
Apr 24
Apr 29
May 1

May 6
May 8

Mon. May 12, 10 am

8-Calc-alkaline rocks
LAB QuIz

16,17, 18

9-Metamorphic hand sample 22 (x23)
" 21
23
24

IO-Mefamorphic thin section

11-High-P rocks

25

12-Pelitic rocks

13a-SEM lab
13b-Mineral formulas

28
K/H 221-231,240-244

14—Ther'mobar'ome‘rry & P-T paths
LAB FINAL

27

= hoon




SYLLABUS

nwg

Lecture tOP'wS § reao

labs

EXams § assigwme ts

Field trip

Geol 2312

Lecture Chem 206; 11:00-12:15 Mw

WEEK DATE

1 Jan 21
Jan 23

Jan 28
Jan 30

Feb 4
Feb 6

Feb 11
Feb 13

Feb 1

Apr7
Apr 9

Apr 14
Apr 16

Apr 21

Apr 23
Apr 26-27

14 Apr2g
Apr 30

May 5
May 7

LECTURE TorIc

ho class
Introduction: Earth interior

Igneous rocks in the field: volchnics
Igneous rocks in the field: intrud

Crystal-melt equilibria

Crystal-melt equilibria

emical petrology
Generation of basaltic magma

MID-TERM Exam 1 (through ch 7)
Diversification of magmas

Basaltic settings — LMIs & MORBs

Basaltic Settings — OIBs & CFBs

Arcs & granites
Writing assign. due (igneous

MID-TERM Exam 2 (through ch
Metamorphism & metamorphic rocks

Metamorphic structures & textures
Metamorphic Mmineral assemblages

Metamorphic facies
Mafic metamorphic rocks

Metamorphic reactions & equilibriq

Field trip in northern Minnesotq

Metamorphism of pelitic rocks

Petrology

Spring 2008

Lab HH118: 10:00-11:50 TuTh

Introduction
EGyPT (E, 6, P 4 T)
Mineral quiz
1-Igneous hand sample

2-Igneous thin sections

3-Behavior of melts

4-Phase diagrams

5-Ma&m® magma chamber

6-Duluth complex-Sonjy intrusion

7a—ViscosiTy

or VO

Apr 8
Apr 10

IO-Mefamorphic thin section
Apr 15 11-High-P rocks

Apr 17 !

Apr 22 12-Pelitic rocks

Apr 24 "

13a-SEM lab
13b-Mineral formulas

Apr 29
May 1

Metamorphism

Final lecture exam:

May 6
May 8

14-Thermobarg & P-T paths
LAB FINAL

Mon. May 12, 10 am - noon

READING (Winter)

28
K/H 221-231,240-244

27




SYLLABUS

Lecture topies § reading

labs

EXams § assigwme ts

Field trip

Geol 2312

Lecture Chem 206; 11:00-12:15 Mw
WEEK DATE LECTURE TopIC

1 Jan 21
Jan 23

ho class
Introduction: Earth interior

Jan 28
Jan 30

Igneous rocks in the field: volcanics
Igneous rocks in the field: intrusives

Feb 4 Crystal-melt equilibria
Feb 6 "

Feb 11 Crystal-melt equilibria
Feb 13 "

Feb 18
Feb 20

Chemical Petrology
Generation of basaltic magma

Feb 25
Feb 27

MID-TERM Exam 1 (through ch 7)
Diversification of magmas

Mar 3 Basaltic settings — LMIs & MORBs
Mar 5 "

Mar 10 Basaltic Settings — OIBs & CFBs
Mar 12 "

Petrology

DATE

Jan 22
Jan 24

Jan 29
Jan 31

Feb 5
Feb 7

Feb 12
Feb 14

Feb 19
Feb 21

Feb 26
Feb 28

Mar 4
Mar 6

Mar 11
Mar 13

Spring 2008
Lab HH118: 10:00-11:50 TuTh

LAB READING (Winter)
Introduction 1
EGyPT (E, 6, P 4 T 1
Mineral quiz
1-Igneous hand sample

2-Igneous thin sections

3-Behavior of melts

4-Phase diagrams

5-Ma&m® magma chamber

6-Duluth complex-Sonjy intrusion

7a—ViscosiTy
7b-North Shore Volcanic Group

Mar 17-21 Spring break

Mar 24
Mar 26

Arcs & granites
Writing assign. due (igneous setting)

Mar 31
Apr 2

MID-TERM Exam 2 (through ch 18)
Metamorphism & metamorphic rocks

Apr7
Apr 9

Metamorphic structures & textyres
Metamorphic Mmineral assemblages
Apr 14 Metamorphic facies
Mafic metamorphic rocks

Metamorphic reactions & eq

Apr 26-27  Field trip in northern Minnesotq

Apr 28 Metamorphism of pelitic rocks
Apr 30 "

Final lecture exam:

Mar 25
Mar 27

Apr 1
Apr 3

Apr 8
Apr 10

Apr 15
Apr 17

Apr 22

May 6
May 8

Mon. May 12, 10 am

8-Calc-alkaline rocks
LAB QuIz

16,17, 18

9-Metamorphic hand sample 22 (x23)
" 21

IO—Mefamorphic thin section 23

24

11-High-P rocks 25

12-Pelitic rocks

13a-SEM lab
13b-Mineral formulas

28
K/H 221-231,240-244

14—Ther'mobar'ome‘rry & P-T paths
LAB FINAL

27

= hoon




Winter: ntroduction to lgneous § Metamorphic Petrology

Text support: http://www.whitman.edu/geology/winter/JDW PetClass.htm

Other sources comprehensive resource
readable
emphasizes key concepts & processes
still some typos — consult errata
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SCHEDULING




SCHEDULING

please Let me know ASAP about conflicts (other classes, sports,
ete.)




SCHEDULING

please Let me know ASAP about conflicts (other classes, sports,
ete.)

lectures from 11:00 to 12:15 — OK?




SCHEDULING

please Let me know ASAP about conflicts (other classes, sports,
ete.)

lectures from 11:00 to 12:15 — OK?

check Your field trip schedule (April 26-27)




LET'S GET STARTED...




LET'S GET STARTED...

we'll begin this week thinking about the Earth, it’'s composition §

thermal structure, energy § pressure relations... EGyPT
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LET'S GET STARTED...

we'll begin this week thinking about the Earth, it’'s composition §
thermal structure, energy § pressure relations... EGyPT

we will meeet wed and Thurs as scheduled, but no Labs wntll next
week
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LET'S GET STARTED...

we'll begin this week thinking about the Earth, it’'s composition §
thermal structure, energy § pressure relations... EGyPT

we will meeet wed and Thurs as scheduled, but no Labs wntll next
week

mineral quiz this Thursday at the beginning of Lab!




