Physical Geology Course Description 

Wendy Van Norden- Harvard-Westlake School 

Physical Geology is a full-year lab science open to grades 10-12. 

There is no prerequisite.

 The text is Essentials of Geology  by Lutgens and Tarbuck and the lab book is Laboratory Manual in Physical Geology by AGI/NAGT 

All labs in the lab manual are indicated by an asterisk . 

1. Introduction and Plate Tectonics

a. history of geology 

b. structure of the earth 

c. plate tectonics overview 

CD-ROM: Plate Tectonics Tasa 

d. geologic time 

lab: geologic time line 

lab: landforms of U.S. and CA 

lab: Plate Tectonics

e. the rock cycle

2. Matter and Minerals 

a. atomic structure and bonding 

b. minerals: definition and crystalline structure 

lab: growing crystals 

c. mineral properties: hardness, streak, luster, cleavage, color, acid test, s.g.,   magnetic lab: hardness 

d. mineral identification 

lab: Exercise 3* 

e. common uses of minerals 

f. silicate structure 

3. Igneous Activity 

a. Volcanism; kinds of volcanoes;historic eruptions 

video: Volcano! National Geographic 

distribution and composition of volcanoes 

flood basalts 

b. Igneous Rocks composition: ultramafic, mafic, intermediate, felsic 

texture: fine grained, coarse-grained, porphyritic, vesicular, pyroclastic 

lab: Exercise 4 Igneous Processes and Rocks* 

c. Bowen's reaction series 

d. Intrusive features: sills, dikes, batholiths, volcanic necks 

e. Igneous Activity and plate tectonics
4. Weathering and Sedimentary Rocks 

a. Weathering; mechanical weathering, chemical weathering, effects of weathering 

lab: weathering 

b. Sediment sizes, rounding, sorting , environments of deposition 

lab: sediments , soils

c. Sedimentary Rocks--chemical, clastic, organic 

lab: Exercise 5 Sedimentary Processes and Rocks* 

d sedimentary features 

e. Rock Formations

5. Metamorphic Rocks 

a. metamorphic textures 

b. metamorphic rock identification 

lab: Exercise 6 Metamorphic Processes and Rocks * 

c. ore deposition 

d. metamorphism and plate tectonics 

6. Geologic Time 

lab: The Earth Has a History GSA 

Laws of original horizontality, cross-cutting relationships, superposition 

lab: radiometric dating

7. Topographic Maps 

a. lab: latitude and longitude 

b. rules for contour lines 

c. topo map reading 

lab: Van Nuys Map Exercise 

lab: GPS

d. drawing a topographic profile 

e. interpreting landforms from topographic maps 

lab: Exercise 7 Topographic Maps and Aerial Photographs* 

8. Mass wasting 

a. forms of mass wasting 

b. specific examples of mass wasting 

c. interpretation of topographic maps 

lab: Landslides and Mass Wasting, Pipkin Environmental Geology 

reading: Los Angeles Against the Mountains, The Control of Nature, John 

McPhee

9. Streams and Landscapes 

a. hydrologic cycle 

b. parts of a river 

c. discharge and factors which affect discharge 

lab: Stream Table demo and Lab 

d. stream erosion 

e. stream deposition 

f. interpretation of stream features on a topographic map 

lab: Exercise 9 Surface Water Processes and Fluvial Landscapes* 

lab: Stream Topographic Map Assignment
10. Deserts and Wind Erosion and Deposition 

a. factors which create deserts 

b. desert landforms 

c. Colorado Plateau and Basin and Range features 

d. erosion and deposition 

lab: Exercise 11 Desert Landforms *

11. Glaciers 

a. formation and movement of glaciers 

b. glacial erosion 

c. glacial deposition 

lab: model glaciers 

video: Riddles of Sand and Ice 

d. causes and effects of Pleistocene Ice Age 

e. Topographic map interpretation of glacial landforms 

lab: Exercise 12 Glacial Processes and Landforms*

12. Structural Geology 

a. strike and dip 

lab: Strike and Dip 

b. geologic maps 

c. folds and faults 

d .San Andreas Fault 

lab: Exercise 14 Structural Geology*

13. Earthquakes 

a. seismic waves 

b. historical earthquakes: Alaska, San Francisco, Northridge 

video: Nova: Killer Earthquakes 

c. seismogram interpretation 

lab: Exercise 16 Earthquakes* 

d. secondary effects of earthquakes 

e. Richter and Modified Mercalli Scales 

lab: Intensities of Northridge Earthquake 

f. earthquakes and plate tectonics 

lab: plotting global patterns of earthquakes 

g. Earthquake safety 

h. Earthquake prediction

15. Groundwater 

a. aquifers, confining beds, wells, artesian wells 

lab: Exercise 8 Groundwater Processes and Use* 

b. limestone caverns and karst topography 

c. groundwater pollution 

video: Nature 

d. geysers


Much of the laboratory work will involve the analysis of topographic and geologic maps. In addition to laboratory work, students will participate in field trips. They visit local areas of geological interest such as the San Andreas Fault, Death Valley, Mitchell Caverns, Cima Volcanic Field, Kelso Dunes, Vasquez Rocks, Devil's Punchbowl, Rainbow Basin, Fossil Falls, Amboy Crater, Santa Paula Creek, and sites in the San Gabriel Mountains. Three of the five field trips involve camping. All field trips are optional, but students must participate in the Death Valley Field trip or write a 10 page paper for 80% of the field trip grade.

