

HIBBING COMMUNITY COLLEGE


COURSE OUTLINE

COURSE TITLE AND NUMBER:  Physical Geology:  GEOL 1010

CREDITS: 3   (2 Lec / 1 Lab)
PREREQUISITES: None

CATALOG DESCRIPTION:

Physical Geology is an introduction to the basic processes which shape Earth's crust.  Plate tectonics, rock types, geologic landscapes, and the dynamic processes which produce those landscapes are major topics.  The geology of Minnesota will be emphasized in laboratory and field portions of the course.  Field sessions will be arranged with the class.

OUTLINE OF MAJOR CONTENT AREAS:


I.
Introduction to physical geology



A.
Earth in space



B.
Plate tectonics


II.
Minerals



A.
Mineral structure



B.
Identification of minerals



C.
Common rock-forming minerals


III.
Igneous rocks



A.
Origin of igneous rocks



B.
Types of igneous rocks



C.
Identification of igneous rocks


IV.
Volcanism

   
A.
Origin of volcanoes



B.
Products of volcanism



C.
Landforms associated with volcanism


V.
Weathering



A.
Weathering processes



B.
Chemical weathering



C.
Mechanical weathering



D.
Soils and soil formation


VI.
Sedimentary rocks



A.
Origin of sedimentary rocks



B.
Types of sedimentary rocks



C.
Identification of sedimentary rocks


VII.
Metamorphic rocks



A.
Origin of metamorphic rocks



B.
Types of metamorphic rocks



C.
Identification of metamorphic rocks



D.
Types of metamorphism


VIII.
Geologic time



A.
Determining relative age

 
B.
Determining absolute age



C.
Geologic time scale


IX.
Crustal deformation



A.
Folds



B.
Faults



C.
Joints



D.
Unconformities


X.
Seismicity



A.
Causes of earthquakes



B.
Effects of earthquakes



C.
Principal earthquake zones



D.
Dealing with the threat of earthquakes


XI.
Geophysical properties of Earth



A.
Behavior of seismic waves



B.
Earth's crust



C.
Earth's mantle



D.
Earth's core



E.
Gravity



F.
Magnetism


XII.
Plate tectonics



A.
Theory of plate tectonics



B.
Plate geography



C.
Plate boundaries

 
D.
Plate motion


XIII.
Evolution of the ocean basins



A.
Sea-floor morphology



B.
Composition and structure of oceanic crust



C.
Ocean basins



D.
Paleo-reconstruction of plate movement


XIV.
Evolution of the continents



A.
Continental crust



B.
Orogenesis



C.
Types of orogenic activity



D.
Origin and evolution of continents


XV.
Mass movement



A.
Causes of mass movement  



B.
Types of mass movement

 
C.
Preventing mass movement


XVI.
River systems



A.
Features of river systems



B.
Order in stream systems



C.
Transportation of sediments



D.
Erosion, transportation, and deposition



E.
Equilibrium in river systems



F.
Manipulation of river systems


XVII. Ground-water



A.
Ground-water recharge and flow



B.
Water table



C.
Managing ground-water



D.
Maintaining ground-water quality


XVIII. Caves and karst topography



A.
Cave formation and deposits



B.
Development of karst topography


XIX.
Glaciers and ice ages



A.
Glacier formation



B.
Types of glaciers



C.
Erosion, transportation, and deposition by glaciers



D.
Causes of glaciation



E.
Pleistocene and recent glaciation


XX.
Eolian systems



A.
Wind as a geologic agent



B.
Wind erosion



C.
Transportation of sediment by wind

 
D.
Migration of sand dunes



E.
Types of sand dunes



F.
Loess


XXI.
Shoreline systems



A.
Waves



B.
Erosion along coasts



C.
Deposition along coasts



D.
Evolution of shorelines



E.
Reefs



F.
Tsunamis



G.
Tides


XXII. Human use of Earth's resources



A.
Environmental geology



B.
Earth's resources



C.
Energy



D.
Meeting future resource needs

COURSE GOALS/OBJECTIVES/OUTCOMES:

Students will

1.
   evaluate the importance of geology.

2.        list several branches of geology.

3.
explain how geologists use the scientific method to arrive at geological concepts.

4.   
describe the various theories of the origin of planet Earth.

5.   
list the four basic tenets of the theory of plate tectonics.

6.   
list several ways in which minerals are used in our everyday lives.

7.   
differentiate between minerals and rocks.

8.   
describe the principle types of minerals and provide examples of each.

9.   
identify selected minerals in both laboratory and field situations.

10.
review the geologic processes which lead to the formation of the various types of igneous rocks.

11.   
identify selected igneous rocks in both laboratory and field situations.

12.
explain the differences in composition, temperature, and viscosity between mafic and felsic magmas, and among basaltic, andesitic, and rhyolitic lavas.  

13.
describe the products of volcanism, including the various types of lava flow,  volcanoes, and landforms.  

14. 
define and differentiate among weathering, erosion, mechanical         weathering, and chemical weathering.

15.   
list and describe five factors that influence soil formation.   

16.
describe the environments of deposition and the factors governing the formation of the major types of sedimentary rocks.

17.   
identify selected sedimentary rocks in both laboratory and field situations.

18. 

list and describe the major factors that induce or influence metamorphism.

19. 

compare and contrast the origins of the major types of metamorphic rocks.

20.

identify selected metamorphic rocks in both laboratory and field situations.

21.
explain the differences between relative dating and absolute dating and give examples of how geologists use these methods to understand geologic processes.

22.   
recall the major divisions of the geologic time scale.

23. 
define the terms fold, fault, joint, and unconformity and describe the forces that cause them.

24. 
describe the forces which cause earthquakes and differentiate among different types of seismic waves.

25.
describe the damaging effects of earthquakes and relate strategies for dealing  with the threat of earthquakes.

26. 
diagram the various types of plate tectonic settings which produce the different types of earthquakes.

27.  
diagram and describe the major divisions of Earth's interior.

28.  
explain how gravity anomalies are found and what causes them.

29. 
define and correlate the terms magnetic field and paleomagnetism as they relate to the study of geologic processes.

30. 
outline the major principles of plate tectonics and relate how this theory is used to predict the causes of geologic processes.

31.  
diagram the major movements at plate boundaries and describe the effects of these movements.

32.   
label and contrast the formation of major features of sea-floor morphology and major tectonic plates on a map of the world.

33.
describe the development of oceanic crust and use principles of paleo-        reconstruction to trace ocean plate movement.

34. 

compare and contrast  the formation of major features of continental crust.

35. 
describe the different types of mountains and the orogenic processes that create  them. 

36. 
outline the major types of mass movement and describe the processes that cause them.

37. 
list and explain the major features of river systems and relate how river systems are ordered.

38. 
describe the processes by which streams erode their channels and describe how the factors of erosion, deposition, and stream velocity affect stream equilibrium.

39. 
assess how human manipulation of river systems has produced both benefits and negative outcomes.

40.   
explain the relationship between ground-water recharge and water flow.

41.   
describe the problems of groundwater contamination, aquifer recharge, 

         
subsidence, and saltwater intrusion and outline strategies to deal with

         
these problems. 

42.      explain the process of cave formation and describe how various deposits are formed.

43.   
describe the development of karst topography.

44.   
describe how a glacier forms and the climatic conditions necessary for its

  formation.

45.  
list and describe glacial erosional and depositional features.

46.  
describe the erosional and depositional features created by wind.

  47. 
describe the formation of sand dunes and list the major types of sand dunes.

48.  
list the goals of environmental geology.

49. 

explain the origin and common uses of the major mineral resources of Earth.

50. 
evaluate the advantages and disadvantages, and where applicable, the     mechanisms of each of the renewable alternative energy sources:  geothermal energy, hydroelectric energy, tidal power, solar energy, wind power, biomass, and nuclear energy. 

51. 
evaluate the future use of natural resources, including enhanced oil recovery, oil alternatives, and alternative sources of minerals.

MNTC GOALS AND COMPETENCIES MET:  

Natural Sciences

HCC COMPETENCIES MET:

Working Productively and Cooperatively

Communicating Clearly and Effectively

Thinking Creatively and Critically
STUDENT CONTRIBUTIONS: 

 Students are expected to attend all lecture and laboratory sessions, participate in and contribute to class discussions, complete all assignments on time, and  request assistance when needed.    Attendance is critical for the successful completion of this course.   Students must abide by all rules of laboratory safety,  act in a responsible manner, and treat others with respect.

STUDENT ASSESSMENT SHALL TAKE PLACE USING INSTRUMENTS SELECTED/DEVELOPED BY THE COURSE INSTRUCTOR.
SPECIAL INFORMATION:
The laboratory portion of this course may involve moderate physical activities, exposure to harmful chemicals, and field work under extreme weather conditions.  Students will be supplied with pertinent information relating to the above at the appropriate time.  Students will be expected to abide by all laboratory safely procedures, as distributed prior to the initial laboratory session.  Field sessions scheduled outside of regular class time will be optional, but regularly scheduled class time will be deleted to compensate for this extra time commitment.  Students not attending optional field trips will be expected to complete an alternative, equivalent assignment.

Clothing appropriate to the field situation should be worn.
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