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GG 411:  IGNEOUS PETROLOGY


COURSE CONTENTS:

Igneous Petrology

1.	Introduction:	Large scale features of intrusions and extrusions, illustrated with slides, 
	magma viscosity, pyroclastic deposits.

2.	Interior of the earth:  Lithosphere, asthenosphere, composition of the mantle, geothermal 
	gradient.

3.	Phase Rule and Phase Diagrams

	3.1	Phase rule: Unary systems of H2O and SiO2

	3.2	Dipside-anorthite:  Eutectic crystallization, isopleths, lever, rule

	3.3	Solid solution:  Olivine, plagioclase

	3.4	Incongruent melting:  Leucite-SiO2; Equilibrium crystallization and fractional 
		Crystallization.

	3.5	Forsterite-silica; liquid immiscibility; incompatible minerals.

	3.6	The system Orthoclase-Albite; subsolvus and hypersolvus granites; formation of 
		perthite.

	3.7	Diopside-Albite-Anorthite; ternary eutectic, isotherms, cotectic lines; equilibrium 
		and fractional crystallization or melting.

	3.8	Diopside-Albite-Anorthite; example of ternary systems of geological importance.

4.	Evolution of magmas

	4.1	Magma source region.  Mechanisms of melting
	
	4.2	Evolution of basaltic parent magma

	4.3	Magmatic differentiation

	4.4	Bowens Reaction Series

	4.5	Origin of granites

	4.6	Effects of confining pressure and fluid pressure on crystallization of magmas

5.	Textures/Plutonic Rocks

	5.1	General (grainsize, grainshape, porphyritic, etc.)

5.2	Intergrowth textures and their mode of origin:  eutectic crystallization, eplacement, exsolution

5.3	Exsolution in orthopyroxenes and clinopyroxenes II Hyabyssal rocks

5.4	Textures of dolerites, aplites, pegmatites III Volcanic rocks

5.5	Glass and divitrification textures; groundmass textures, phenocrysts

5.6	Textures of pyroclastic rocks

6.	Classification and nomenclature

	Streckeisen’s classification diagrams; classification of gabbroic rocks

7.	Chemistry of Igneous Rocks

	7.1	Whole rock composition; mode and normative composition

	7.2	Variation diagrams

7.3	The use of variation diagrams in the classification of volcanic rocks; subdivision of igneous rock associations according to their chemistry

8.	Global Tectonics and igneous activity

9.	Short introduction into plate tectonics; spreading centres; plate boundaries.  Centres of 
	volcanic activity.  Systematic description of igneous rock associations, their plate tectonic 
	setting and mode of origin

9.1	Oceanic basalts.  Modocean ridges.  Layering of the oceanic crust, spilites.  Ophiolites

9.2	Calcalkaline volcanic rock suite and its relation to subduction zones

9.3	Calcalkaline plutonic rock suite and its relation to subduction zones
9.4	Other less prominent rock associations related to subduction zones

9.5	Continental layered basic intrusions

9.6	Anorthosites and Rapakivi Granites

9.7	Continental Basalts

9.8	Alkaline suite and its relation to continental rifting

9.9	Peralkaline suite

9.10	Carbonatites, kimberlites, lamprophyres Laboratory Sessions

Laboratory Sessions:

LAB 1:	Mineral identification:  Feldspars

LAB 2:	Mineral identification:  Determination of ANorthite content in plagioclase using 
		various optical methods

LAB 3:	Mineral identification:  Mafic minerals

LAB 4:	Classification of plutonic rocks based on estimated modal composition

LAB 5:	Ibidem.  Assignment

LAB 6:	Classification of volcanic rocks

LAB 7:	Textures of plutonic rocks

LAB 8:	Textures of plutonic rocks cont.  Hypabyssal rocks

LAB 9:	Textures of volcanic rocks

LAB 10:	Calculation of the CIPW normative composition from a whole rock chemical analyses 

LAB 11:	Basalts, especially flood basalts from Africa including Zambia

LAB 12:	Calcalkaline suite, volcanic

LAB 13:	Calcalkaline suite, plutonic

LAB 14:	Alkaline suite

LAB 15:	Peralkaline rocks, carbonatites, kimberlites

Method of Teaching:  four hour lecture and three hours practical per week

Course material:	lecture notes plus lecture handouts

Practical handouts:

-   Collection of overhead sheets
-  Selection of thin sections used in labs
-  Collection of assignments, tests, exams of former years with model answers
-  Optional Mineralology GG 311, GG 312

Course Assessment

Assignments:		5%
Labs:		5%
Tests (theoretical and practical):  20%
Final examination:	70%

Required Reading:

1.   Ehalers and Blatt (1982) Petrology-igneous, sedimentary and metamorphic

2.   Best (1992) igneous and metamorphic petrology

3.   Hyndman (1985) Petrology of Igneous and Metamorphic Rocks

Recommended Reading

1.   Carmichael, I.S.E. Turner, F.T. and Verhoogen J.;
      Igneous Petrology.  McGraw Hill (1974)

2.  Williams, H., Turner, F.T. and Gilbert C.M., Petrography and Introduction to the Study of Rocks in Thin Sections CBS 1985

3.  Mackenzie, W.S., Donaldson C.H., and Guilford C., Atlas of Igneous Rock and Their Textures.  Longman 1980

4.  Hall, A., Igneous Petrology, Longman 1987
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