G230 – Spring, 2009
Introductory Lecture Notes

I.) Introductory nuts and bolts


A) Introduce class


B) Go over contact information


C) Go over syllabus/grading policy


D) Initiate ordering of 10x hand-lenses

II.) Review of Minerals and Rocks:

A) Mineral: a naturally occurring inorganic solid with a definite chemical composition and a crystalline structure

1) examples of minerals: ice, quartz

2) examples of non-mineralic substances: tar, amber, fossilized bat guano


B) Common rock forming minerals (minerals you need to know):



	Crystalline structure/anion
	Mineral
	Found in:

	Independent tetrahedral silicate
	olivine
	mafic igneous rocks

	Single-chain silicate
	pyroxene
	mafic and intermediate

	Double-chain silicate
	amphibole
	intermediate

	Sheet silicate
	mica
	intermediate and felsic

	Framework silicate
	feldspar, 
	felsic

	Carbonate
	calcite
	limestone

	Carbonate
	dolomite
	dolomite

	Sulfate
	gypsum
	evaporates

	Sulfide
	pyrite
	hydrothermal ore bodies



C) Review of common rocks:

1) Igneous rocks: crystalline rocks that cool from a magma

2) Metamorphic rocks: rocks that are subject to high heat and pressure within the earth’s crust and undergo changes in texture and/or mineralogy as a result

3) Sedimentary rocks: formed by erosion of pre-existing rocks at the earth’s surface.  Transportation of weathering products (clasts and ions) and deposition/precipitation of these products results in sedimentary rocks.


D) Rocks you need to be able to recognize or identify for this class:



1) Igneous rocks:




a) Volcanic igneous rocks (extrusive)





i) basalt





ii) andesite





iii) rhyolite




b) Plutonic igneous rocks (intrusive)





i) gabbro





ii) diorite





iii) granite



2) Metamorphic rocks





i) slate





ii) phyllite





iii) schist





iv) gneiss





v) marble



3) Sedimentary rocks





1) shale





ii) sandstone





iii) conglomerate





iv) limestone





v) dolomite

III.) Map review


A) Fundamental components of maps



1) Title



2) Legend



3) Orientation



4) Scale


B) Commonly used kinds of maps (a small sampling)

1) Topographic maps = contour lines denote constant elevation

2) Geologic maps = map of geologic units (e.g., different formations)

3) Structural maps = contour lines denote constant subsurface elevation of the mapped geologic surface (e.g., top of a specific stratigraphic formation)

4) Isopach maps = maps of sedimentary thicknes; contour lines denote constant stratigraphic thickness

5) Potentiometric maps = maps of water table surface; contour lines denote constant subsurface elevation of water table


C) Review of important principles (see Compton, figure 6-4):

1)  Law of V’s: topographic contours converge upstream in valleys and downslope on ridge lines

2) Vertical features (e.g., faults) are unaffected by topography – they cut across all contour lines

3) Planar geologic features (e.g., sill) dipping upstream or dipping downstream at a lower dip than stream gradient will form upstream-pointing V’s

4) Planar geologic features (e.g., sills, sedimentary layers) dipping downstream at a higher angle than stream gradient will point downstream

5) Important relative age dating principles:


i) superposition


ii) original horizontality


iii) cross-cutting relations


iv) included fragments

IV.) Review of basic geologic structures

A) Anticlines: cored by older strata; if plunging, “point” in direction of plunge in map view

B) Synclines: cored by younger strata; if plunging, “open” in direction of plunge in map view


C) Domes: doubly-plunging anticlines


D) Basins: doubly-plunging synclines


E) Faults: hanging wall and footwall concepts



1) dip-slip faults: most of movement is in vertical sense




i) normal faults = extensional; hanging wall drops




ii) reverse faults = compressional; hanging wall moves up

iii) thrust faults = compressional (low dip angle); hanging wall moves up and is thrust over footwall



2) strike-slip faults: most of movement is in horizontal sense

i) right lateral: movement of each fault block is to the right, relative to the other block

ii) left lateral: movement of each fault block is to the left, relative to the other block

V.) Pass out and begin hallway maps exercise

