CHAPTER 1

I. Subdisciplines of Earth Science

a. Geology; study of the earth

i. Physical; materials of earth and the processes acting on it

ii. Historical; origin of earth and changes in planet; age of earth is 4.6 billion years

b. Oceanography; application of sciences to the oceans

c. Meteorology; study of atmosphere and the processes that produce climate and weather

d. Astronomy; relate our planet to the universe

II. Environmental Issues in Earth Science

a. Resources

i. Renewable

ii. Nonrenewable

b. Population growth

c. Environmental problems

i.  Natural

ii.  Manmade

III. Scientific Method of Study

a. Collect facts through repeated observation and measurement

b. Develop tentative explanation; hypothesis or model

c. Repeated testing makes a hypothesis a theory

d. Theory becomes law when no known exceptions exist

IV. Scales of Space and Time

a. Formation of Solar System

i. Nebular hypothesis

ii. Steps in formation

V. The Scientific Method of Study

a. Collect facts through repeated observation and measurement

b. Develop tentative explanation; hypothesis

c. Repeated testing makes hypothesis a theory

d. Theory becomes law when no know exceptions exist

VI. Earth’s Spheres

a. Hydrosphere: lakes, rivers, oceans, groundwater, glaciers

b. Atmosphere: gases, weather, climate

c. Biosphere: plant and animal life

d. Geosphere

VII. Earth’s Internal Structure

a. Composition

i. Crust

1. Ocean

2. Continent

ii. Mantle

iii. Core

b. Physical Properties

i. Lithosphere

ii. Asthenosphere
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VIII. Mobile Geosphere

a. Continental Drift

b. Plate Tectonics

c. Plate Motion

IX. Divisions of Earth

a. Continents

i. Mountain belts 

ii. Shields

iii. Stable platforms

b. Ocean Basins

i. Continental Margin

ii. Continental shelf

iii. Continental slope

iv. Abyssal plains

v. Trenches

vi. Ridges

X. Earth System Science

a. Systems

i. Negative feedback mechanisms

ii. Positive feedback mechanisms

iii. Examples

b. Cycles

i. Hydrologic

ii. Rock

c. Energy

i. Sources

1. External

2. Internal

3. Processes

d. Interdependency of System Parts

CHAPTER 2

I. General Information

a. Crust: thinnest layer

b. Mineral: any naturally occurring generally inorganic solid with a definite chemical composition and unique set of physical properties

c. Rock: aggregate of minerals

II. Geochemistry

a. All minerals are composed of elements (over 100 known)

b. Atom; smallest part of matter that keeps characteristics of elements

i. Nucleus

ii. Atom; smallest part of matter that keeps characteristics of elements

iii. Nucleus

1. Proton

a. Positive charge

b. Determines element

2. Neutron

a. Neutral charge

b. Determines isotope

iv. Electron; negative charge

v. Ion

III. Physical Properties of Minerals

a. Crystal form: most minerals have crystal form however may not be perfect because crystals that form at the same time compete for space

b. Luster; appearance or quality of light reflected from surface of mineral

i. Metallic

ii. Nonmetallic

1. Glassy 

2. Earthy

c. Color; least reliable; light, intermediate, dark

d. Streak; color of powdered form of mineral

e. Hardness; resistance of a mineral to abrasion; rub a mineral against object of known hardness

i. Mohs scale

ii. Talc

iii. Diamond

f. Cleavage: tendency to break along a smooth, flat surface; represents planes of weak internal chemical bonds

g. Fracture; tendency of mineral to break irregularly; mineral has no chemical bonds that are stronger than others (quartz); conchoidal fracture

h. Specific gravity; weight of mineral to weight of equal volume of water

i. Other properties

i. Taste

ii. Smell

iii. Elasticity

iv. Feel 

v. Magnetism

vi. Reaction to HCL

IV. Silicates

a. Most abundant mineral group

b. Silicon-oxygen tetrahedron

i. Building block of silicates
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c. Common silicate minerals

i. High iron silicates; pyroxene, amphibole, biotite

ii. Low iron silicates; quartz, feldspar, muscovite

iii. Feldspar is the most common mineral

iv. Most formed by crystallization of molten rock

V. Nonsilicates

a. Groups

b. Carbonates

i. Calcite

ii. Florida

iii. Cement building stone

VI. Mineral Resources

a. Reserves

b. Ores

c. Economics

CHAPTER 3

I. The Rock Cycle

a. Igneous rocks

i. Magma

ii. Crystallization

b. Sedimentary

i. Weathering

ii. Sediment

iii. Lithification

c. Metamorphic

i. Heat 

ii. Pressure
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II. Igneous Rocks 

a. Form when magma cools and crystallizes; rate of cooling controls crystal size

b. Crystallization of magma

i. Intrusive

1. Cools slowly

2. Forms large crystals

3. Batholiths

ii. Extrusive

1. Cools quickly

2. Fine crystals

3. Volcanoes

c. Classification of Igneous Rocks

i. Texture

1. Coarse

2. Fine

3. Porphyritic

4. Glassy 

5. Vesicular

ii. Composition

1. Felsic

2. Intermediate

3. Mafic

d. Bowen's Reaction Series

i. Order of mineral crystallization

ii. When a mineral remains in melt, will react with magma to produce new minerals

III. Sedimentary Rocks

a. Form at or near surface

b. Fossils and economically important deposits

i. Classification

1. Detrital; once another type of rock which has been eroded and deposited

a. Size

i. Conglomerate/breccia

ii. Sandstone

iii. Siltstone

iv. Shale

b. Composition

i. Quartz sandstone

ii. Arkose

2. Chemical; precipitate from compounds that were dissolved in water

a. Inorganic processes

i. Evaporites; gypsum, halite

ii. Microcrystallize varieties of quartz, chert, flint, jasper, agate

iii. Travertine

b. Biochemical processes

i. Limestone

ii. Chalk

ii. Lithification of detrital sedimentary rocks 

1. Compaction

2. Cementation

a. Common cements

c. Features of Sedimentary Rocks

i. Beds or strata

ii. Fossils; age and environment

iii. Ripple marks

iv. Mudcracks

v. Interlocking crystals; chemical sedimentary rocks

IV. Metamorphic Rocks

a. Form by change in texture and composition of pre-existing rocks; form deep in surface under influence of heat, pressure, and chemically active fluids

b. Types of metamorphism

i. Regional; mountain building forces; large scale; most rocks

ii. Contact; adjacent to magma

c. Metamorphic Agents

i. Heat

ii. Pressure

iii. Chemically active fluids

d. Classification of metamorphic based on texture 

i. Foliated

1. Schist

2. Gneiss

3. Slate

ii. Nonfoliated

1. Marble

2. Quartzite

V. Resources from Rocks and Minerals

a. Metallic

b. Nonmetallic

CHAPTER 5

I. Hydrologic Cycle

a. Re-circulation of water

i.  97.2% 

ii. 2.15% 

iii. 0.65% 

iv. Processes

1. Evaporation

2. Precipitation

3. Infiltration

4. Transpiration

5. Runoff

v. Balance of cycle

II. Running Water

a. Drainage basins

b. Divide

c. River system

III. Stream Flow

a. Streams always flow downhill because of gravity; how fast the flow depends on steepness

b. Velocity determines the amount and size of material carried

i. Controls on velocity

1. Gradient

2. Shape

3. Discharge

c. Profile

i. Head or headwaters

ii. Mouth

VI. Work of Running Water

a. Erosion; as a stream flows it erodes by the action of water and sediment carried

b. Transportation; competence is the maximum size of particle a stream can carry

i. High competence at flood stage

ii. Capacity is the maximum load a stream can carry

iii. Loads

1. Dissolved load; material carried in solution; very fine particles; clay and silt; comes from ground water and dissolution of rocks along the river's course

2. Suspended load; particles carried in suspension; sand-sized; most of load is suspended load

3. Bedload; large particles that roll along bottom; flood stage

c. Deposition

i. Sorting

ii. Alluvium

iii. Artificial levees

VII. Steam Channels

a. Bedrock channels

b. Alluvial channels

i. Meandering streams

ii. Oxbow lakes

iii. Cutoff

iv. Braided stream

VIII. Base Level

a. Sea level

b. Temporary base levels

IX. Shaping Stream Valleys

a. Valley deepening

b. Valley widening

c. Incised meanders; rejuvenation

X. Depositional Landforms

a. Delta

i. Distributaries

ii. Mississippi River delta; birdfoot delta

b. Natural levee

c. Alluvial fan

XI. Drainage Patterns

a. Dendritic

b. Rectangular

c. Radial

d. Trellis

XII. Floods and Flood Control

a. Causes of floods

b. Controls

i. Dams

ii. Channelization

iii. Nonstructural approach

XIII. Groundwater

a. Importance

b. Water dowsing

c. Geologic role

XIV. Distribution and Movement of Groundwater

a. Distribution

b. Zone of saturation

c. Zone of aeration

d. Aquifer

e. Aquiclude

f. Factors influencing storage and movement

i. Permeability

ii. Porosity

g. Groundwater movement

h. Spring

i. Natural flow of groundwater

i. Hot springs and geysers

XV.  Wells

a. Drawdown effect

b. Cone of depression

c. Artesian wells

XVI. Environmental Problems

a. Treating as renewable

b. Land subsidence

c. Contamination

XVII. Geologic work of Groundwater

a. Limestone

b. Karst topography

i. Caves and caverns

ii. Sinks/sinkholes

iii. Disappearing streams

CHAPTER 7

I. Earthquakes

a. Definition; vibration of earth produced by a rapid release of energy

b. Faults

i. Cracks in crust along which movement has taken place

ii. Earthquake occurrence

iii. Epicenter

iv. Focus

c. Causes

i. Elastic rebound 

ii. Buildup of stress

d. Foreshocks; smaller earthquakes before the “big one”

e. Aftershocks; smaller earthquakes after the “big one”

II. San Andreas Fault

a. Location

b. Movement

i. Fault creep

ii. Stick-slip

III. Eastern US Earthquakes

a. New Madrid Fault

b. Charleston, SC 1886

IV. Seismology

a. Definition; study of seismic waves

b. Seismograph; instrument to measure earthquake waves

c. Types of waves

i. Surface

ii. Body

1. p waves

2. s waves

3. Differences in propagation

V. Locating an Earthquake

a. Epicenters

b. Three stations

c. Circum-Pacific belt
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VI. Measuring the Size of Earthquakes

a. Intensity

i. Modified Mercalli Intensity Scale

ii. Damage

b. Magnitude

i. Richter

1. Amplitude of the largest seismic wave

2. Took into account decrease in amplitude with distance

3. Logarithmic scale

4. Increase of 32X

5. Doesn’t work well for very strong earthquakes

c. Moment Magnitude

VII. Destruction from Earthquakes

a. Buildings, rocks, etc falling

b. Liquefaction

c. Tsunami; seismic sea wave

i. 2004 Indonesian earthquake

ii. Moment magnitude 9.0

iii. Tsunami warning system

d. Landslides and ground subsidence

e. Fire

VIII. Famous Earthquakes 

a. New Madrid, MO 1811-12

b. Charleston, SC 1886

c. San Francisco 1906; fires

d. Alaska 1964; landslides

e. China 1975-76

f. Mexico City 1985; liquefaction

g. Loma Prieta, CA 1989

h. Indonesia 2004

IX. Earthquake Prediction

a. Short-range predictions

i. Precursors; precede earthquake

1. Water levels

2. Subsidence

3. Strain

4. Radon 

5. China 1975; possibly predicted from foreshocks

b. Long-range forecasts

i. Earthquake probabilities on San Andreas 

X. Earth’s Layered Structure

a. Layers defined by composition

i. Crust

ii. Mantle

iii. Core

b. Layers defined by physical properties

i. Lithosphere

ii. Asthenosphere

iii. Lower Mantle

iv. Outer core

v. Inner core

c. Discovery of major layers

d. Discovery of internal composition

CHAPTER 8

I. Plate Tectonics

a. Definition

b. Importance

II. Continental Drift

a. Alfred Wegener

b. Pangaea

c. Evidence

i. Similarities in shorelines of South America and Africa

ii. Fossils

1. Mesosaurus

2. Australian marsupials

iii. Rock types and structural similarities

1. Mountain ranges

2. Similar rock types

iv. Paleoclimates

1. Fossil ferns near poles

2. Glacial deposits near equator

v. Problems

1. No mechanism

2. Not accepted by American geologists

III. Plate Tectonic Theory

a. Earth composed of lithospheric plates

b. Move on plastic asthenosphere

c. Composition of plates

i. Oceanic crust only

ii. Continental crust only

iii. Both oceanic and continental crust

d. Seven major plates

e. Plate boundaries

IV. Three Types of Plate Boundaries

a. Divergent boundaries


i. Rift zones 

ii. Sea floor spreading

iii. New ocean crust forms

iv. Examples

v. Magnetic reversals

1. Normal polarity

2. Reverse polarity

b. Convergent boundaries

i. Subduction

ii. Oceanic-continental convergence

1. Examples

iii. Oceanic-oceanic convergence

1. Examples

iv. Continental-continental convergence

1. Examples

c. Transform plate boundaries

i. San Andreas fault

V. Testing the Model

a. Ocean drilling

i. Deep Sea Drilling Project (1968-83)

1. Glomar Challenger

2. Discoveries

a. Composition of ocean crust

b. Sediment age increases away from ridges

b. Hot spots

i. Mantle Plumes

ii. Hawaii

iii. Yellowstone

c. Paleomagnetism

i. Apparent polar wandering

ii. Magnetic striping

1. Magnetic reversals

2. Magnetic time scale

3. Vine and Matthew’s research

d. Earthquakes

i. Convergent plate boundaries

1. Shallow, intermediate, deep foci

ii. Divergent margins

1. Shallow foci only

VI. Driving forces of Plate Motion

a. Convective flow is driving force

b. Unequal distribution of heat

c. Forces

i. Slab pull

ii. Ridge push

iii. Slab suction

d. Models of plate-mantle convection

i. Layering at 660km

ii. Whole-mantle convection

iii. Deep layer model

VII. Plate Tectonics into the Future

a. Potential locations 500 my 

b. Potential locations 250my 

CHAPTER 9

I. General Information on Mt. St. Helen’s volcano

II. Nature of Volcanic Activity


a. Viscosity; resistance to flow


b. Gas content; dissolved gases increase fluidity


c. Magma Types



i. Basaltic; low silica; low viscosity; no pyroclastics



ii. Andesitic; intermediate silica; intermediate viscosity; some pyroclastics



iii. Granitic; high silica; high viscosity; pyroclastics

III. Material Extruded From Volcano


a. Lava; magma at surface



i. Hawaiian volcanoes

1. Pahoehoe; twisted braids




2. Aa; rough edges


b. Gases



i. Water vapor; 70%; most abundant



ii Carbon dioxide



iii. Nitrogen



iv. Sulfur


c. Pyroclastics; usually granitic magmas; ash, lapilli, cinders, blocks, bombs

IV. Volcanic Structures and Volcanic Eruptions

a. Anatomy of a volcano

i. Central vent

ii. Crater; steep-walled depression at top of volcano

iii. Pipe; pathway that connects volcano to magma chamber

iv. Calderas; large collapse structures

v. Fissures; cracks near volcano

vi. Fumaroles; vents that emit only gas
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b. Three types of volcanoes



i. Shield

1. Broad, domed structure

2. Mauna Loa

3. Kilauea

ii. Cinder cones

1. Ejected lava fragments

2. Paricutin, Mexico

iii. Composite or Stratovolcanos

1. Most on Pacific rim

2. Most explosive

3. Mt. St. Helens

4. St. Pierre

5. Vesuvius

6. Lahars

a. Mudflows

b. Nevado del Ruiz 1985

c. Mt. Rainier, WA risk for lahar 

V. Other Volcanic Landforms


a. Calderas

i. Crater Lake



ii. Hawaii



iii. Yellowstone


b. Fissure eruptions and lava plateaus



i. Flood basalts



ii. Columbia Plateau


c. Volcanic pipes and necks

VI. Intrusive Igneous Activity


a. Dike; discordant; magma injected into fractures


b. Sill; tabular; concordant; magma injected along bedding planes


c. Laccolith; sediments pushed up by high silica magma; discordant


d. Batholith; most massive; discordant; granite; associated with large mountain ranges

VII. Igneous Activity and Plate Tectonics

a. Origin of Magma

i. Generating magma from solid rock

ii. Heat

1. Geothermal gradient

iii. Pressure

VIII. Plate Tectonics and Igneous Activity


a. Distribution of Igneous Activity



i. Circum-Pacific belt



ii. Basaltic lavas in deep ocean basins



iii. Interiors of continents

b. Convergent plate boundaries

i. Continental island arcs

ii. Examples


c. Divergent plate boundaries


d. Intraplate volcanism



i. Mantle plumes

ii. Hot spots

IX. Volcanoes and Climate


a. Ash blocks sunlight


b. Cold summer 1816


c. Extinction of dinosaurs


d. Modern examples

CHAPTER 10

I. Rock Deformation

a. Temperature and confining pressure

b. Brittle deformation

c. Ductile deformation

d. Rock type

e. Time 

II. Folds


a. Sedimentary rocks deposited flat


b. If folded, most have had mountain building forces


c. Anticline


d. Syncline


e. Dome; circular upwarped structure


f. Basin; circular downwarped structure

III. Faults


a. Dip-slip faults



i. Normal

4. Horsts and Grabens

ii. Reverse and thrust 


b. Strike-slip faults

i. Transform

ii. San Andreas

iii. Right lateral

iv. Left lateral

IV. Joints

a. Columnar joints

b. Cracks in crust in which movement has taken place

V. Mountain Building

a. Orogenesis; geologic term for processes that build mountains

b. Recent mountain building episodes

VI. Mountain Building at Subduction Zones


a. Convergent plate boundaries



i. Island Arcs; ocean-ocean collision 

ii. Ocean-continent collisions; volcanic arcs; accretionary wedge

VII. Collisional Mountain Ranges

a. Accretion and orogenesis

b. North American Cordillera

i. Small fragments collide and stick on edge of continents



ii. Terranes

iii. Western US

c. Continental Collisions

i. Himalayas

ii. Appalachians

VIII. Vertical Movements of the Crust


a. Isostasy; less dense lithosphere floats on more dense asthenosphere; tall mountains have deep roots


b. Isostatic adjustment

CHAPTER 11

I. Geologic Time Scale

a.  John Wesley Powell


i. Grand Canyon


b. Realization of need of time scale

II. History of Geology

a. Catastrophism

b. Uniformitarianism 

i. The present is the key to the past

ii. Hutton



c. Geology Today

III. Relative Dating

a. Numerical Date

b. Relative Date

c. Law of Superposition

d. Principle of Original Horizontality

e. Principle of Cross-Cutting Relationships

f. Inclusions

g. Unconformities

i. Angular unconformity

ii. Disconformity

iii. Nonconformity

ii. Grand Canyon
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IV. Correlation

V. Fossils; traces or remains of past life; paleontology is the study of fossils


a. Types of preservation; animal or plant usually must have hard parts to be preserved (Fig. 11.10)



i. Petrification; internal cavities and pores filled with minerals



ii. Molds and casts; mold occurs when shell is dissolved leaving an empty space; cast occurs when mold is filled by minerals



iii. Carbonization; pressure squeezes out everything but a thin layer of carbon



iv. Impressions; imprint of fossil



v. Amber


b. Traces of fossils



i. Tracks; footprints



ii. Burrows; tunnels



iii. Coprolites; fossil dung



iv. Gastroliths; hard material from stomach 


c. Fossil succession; law of faunal succession; oldest fossils on the bottom


d. Index fossils; characteristic markers for a specific time; requirements: short life span, widespread, easy to identify

V. Absolute Dating with Radioactivity


a. Radioactivity



i. Half-life



ii. Carbon-14 dating


b. Radon

VI. Geologic Time Scale


a. Structure of the geologic time scale

b. Precambrian



i. Age of earth: 4.6 billion years



ii. Difficulties in dating rocks




CHAPTER 13

I. General Information


a. Oceanography


b. Ocean Distribution



i. Northern vs. southern hemisphere



ii. 71% surface



iii. Deep


c. Major Oceans



i. Pacific; largest and deepest



ii. Atlantic; narrow



iii. Indian



iv. Arctic

II. Exploration of Ocean

a.  Mapping the Seafloor

i. First mapped by HMS Challenger 1872-1876



b. Bathymetric Techniques




i. Echo sounder




ii. Side-scan radar




iii. High-resolution multibeam radar



c. Seismic Reflection Profiles



d. Viewing from Space



e. Provinces of the Ocean Floor




i. Continental margins




ii. Ocean basin floor




iii. Oceanic ridge

III. Main Regions of Oceans


a. Passive Continental Margins 



i. Continental shelf





1. Gently sloping from continent 

2. 18% of Earth’s area




3. Economic and political value




4. Formerly part of continent




5. Sea level change




6. Economic importance


 
ii. Continental slope 




1. Edge of continent




2. Submarine canyons




3. Turbidity currents





a. Turbidites 





b. Graded bedding



iii. Continental Rise




1. Deep-sea fan


b. Active Continental Margins



i. Located primarily in Pacific Ocean



ii. Accretionary wedge


c. Ocean Basin Floor



i. Deep ocean trenches




1. Plate movement




 2. Pacific



ii. Abyssal plains



iii. Seamounts and guyots



iv. Oceanic platforms


d. Mid-ocean Ridges



i. Divergent plate boundaries



ii. Rift zones



iii. Alvin 


e. Coral reefs and atolls 

IV. Sea Floor Sediments


a. Terrigeneous Sediments; land derived


b. Biogeneous Sediments



i. Calcareous ooze



ii. Siliceous ooze


c. Hydrogeneous Sediments 



i. Crystallize directly from water through chemical reactions



ii. Manganese nodules



iii. Calcium carbonates



iv. Metal sulfides



v. Evaporites


d. Distribution of Sea-floor Sediments


e. Seafloor Sediments and Climate Change

V. Resources from the Seafloor

a. Oil and Gas

i. Methods of exploration

ii. Offshore reserves



b. Gas Hydrates



c. Other Resources




i. Sand and gravel




ii. Salts




iii. Manganese nodules

CHAPTER 14

I. Composition of Saltwater


a. Salinity



i. Recipe for saltwater 



ii. Variations


b. Sources of salt


c. Processes that affect Salinity

II. Resources from Saltwater


a. Salts


b. Water; desalination

III. Temperature Variation of Ocean 


a. Variation with Depth 



i. High latitudes



ii. Low latitudes


b. Variation over Time

IV. Ocean Density Variation


a. Factors Affecting Density



i. Salinity



ii. Temperature


b. Density Variation with Depth


c. Ocean Layering



i. Surface mixed zone (2%)



ii. Transition zone (18%)



iii. Deep zone (80%)

V. Diversity of Ocean Life


a. Classification



i. Plankton; floaters



ii. Nekton; swimmers



iii. Benthos; bottom dwellers


b. Marine Life Zones



i. Sunlight



ii. Distance from shore



iii. Water depth

CHAPTER 15

I. Surface Circulation


a. Ocean Circulation Patterns



i. Gyres



ii. General patterns 



iii. Winds drive circulation



iv. Corolis effect



v. Equatorial currents



vi. Gulf Stream


b. Importance of Ocean Currents



i. Climate



ii. Heat balance


c. Upwelling; vertical movement

II. Deep Ocean Circulation


a. Density



i. Temperature and salinity



ii. Thermohaline circulation


b. Arctic and Antarctic Waters

III. The Shoreline: A Dynamic Interface

a. Natural Processes

b. Human Influences

IV. Coastal Zone

a. Definitions

i. Shoreline

ii. Shore

iii. Nearshore

iv. Offshore


v. Berms

b. Composition of beach sediment

V. Waves


a. Characteristics



i. Wave height; distance between trough and crest



ii. Wavelength; distance between successive crests



iii. Wave period; time it takes a wavelength to pass a fixed position


b. Type of Wave



i. Circular orbital motion; oscillation



ii. Surf zone waves; waves of translation

VI. Wave Erosion

VII. Sand Movement on the Beach


a Movement Perpendicular to Shoreline


b Wave Refraction


c Longshore Transport



i Beach drift



ii. Longshore currents

VIII. Shoreline Features


a. Erosional



i. Wave-cut features



ii. Sea arches and sea stacks


b. Depositional 



i. Spits



ii. Baymouth bars



ii. Tombolos



iv. Barrier islands




1. Characteristics




2. Florida coast



v. Evolving shore

IX. Stabilizing the Shore


a. Hard Stabilization



i. Groins



ii. Breakwaters



iii. Sea walls


b. Other ways to stabilize



i. Beach nourishment



ii. Relocation


c. Erosion Problems along US coasts



i. Gulf and Atlantic



ii. Pacific

X. Coastal Classification


a. Emergent coasts


b. Submergent coasts

XI. Tides 


a. Causes of Tides


b. Types of Tides



i. Spring



ii. Neap


c. Tidal Patterns



i. Diurnal



ii. Semidiurnal



iii. Mixed


d. Tidal Currents



i. Flood and ebb



ii. Tidal flats

CHAPTER 16

I. General Definitions

a. Meteorology

i. Weather

ii. Climate

iii. Elements

II. Composition of the Atmosphere

a. Composition

i. Nitrogen 78%

ii. Oxygen 21%

iii. Others; argon, carbon dioxide

b. Variable components

i. Water vapor

ii. Aerosols

iii. Ozone

1. Ozone depletion

III. Height and Structure of the Atmosphere

a. Pressure changes 

b. Temperature changes

i. Troposphere

1. Lowest layer; all clouds and precipitation

2. Environmental lapse rate

ii. Stratosphere

1. Ozone layer 

2. Temperature increase

iii. Mesosphere

iv. Thermosphere

IV. Earth-Sun Relationships

a. Sun; most important control on weather and climate

b. Two motions of earth

i. Rotation

ii. Revolution

iii. Earth has slightly elliptical orbit

1. Perihelion (Jan.3)

2. Aphelion (July 4)

c. Seasons

i. Tilt of earth’s axis

ii. Control 

1. Altitude of sun

2. Angle of sun

iii. Earth’s orientation

iv. Summer solstice

v. Autumnal equinox

vi. Winter solstice

vii. Vernal equinox

V. Energy, Heat, and Temperature

a. Heat

b. Temperature

VI. Mechanisms of Heat Transfer (Fig. 16.16)

a. Conduction

b. Convection

c. Radiation

VII. Incoming Solar Radiation

a. Only 25% hits earth

b. Seventy-five % is:

i. Reflected

ii. Scattered

iii. Absorbed

c. Albedo; total radiation that is reflected by a surface

VIII. Greenhouse Effect

a. Gases trap infrared radiation

b. Temperature increase

c. Natural effect

IX. Air Temperature Data

a. Daily mean

b. Monthly mean

c. Annual mean

d. Daily range

X. Controls on Temperature

a. Proximity to water

b. Altitude

c. Geographic position

d. Latitude

e. Cloud cover

XI. World Distribution of Temperature

CHAPTER 17

I. Water’s Changes of State

a. Ice, Liquid, Water vapor

b. Latent heat

i. Calorie

ii. Changes of state

1. Melting

2. Freezing

3. Evaporation

4. Condensation

5. Sublimation

6. Deposition

II. Humidity

a. Amount of water vapor in air

b. Saturation

i. Vapor pressure

c. Mixing ratio

d. Relative humidity

i. Adding or subtracting moisture

ii. Temperature changes

e. Dew point temperature

f. Measuring humidity

III. Cloud Formation

a. Fog

b. Adiabatic temperature changes

c. Adiabatic cooling and condensation

i. Dry rate

ii. Wet rate

IV. Processes that Lift Air

a. Orographic lifting

b. Frontal wedging

c. Convergence

d. Localized convective lifting

V. Atmospheric Stability

a. Types of stability

b. Stability and daily weather

c. Stability and air pollution (Box 17.1)

VI. Condensation and Cloud Formation

a. Condensation nuclei

b. Hygroscopic nuclei

c. Classification based on form and height

i. Three basic forms

1. Cirrus

2. Cumulus

3. Stratus

ii. Three levels of clouds

1. High “cirro”

2. Middle “alto”

3. Low “strata”

iii. Identification of clouds 

iv. Cumulonimbus clouds; clouds of vertical development

VII. Fog

a. Could with base near the ground

b. Cooling

i. Advection

ii. Radiation

iii. Upslope

c. Evaporation

i. Steam

ii. Frontal

VIII. How Precipitation Forms

a. Bergeron Process

i. Supercooled droplets

ii. Freezing nuclei

b. Collision-coalescence

i. Hygroscopic nuclei

ii. Large droplets

IX. Forms of Precipitation

a. Rain

b. Snow

c. Sleet

d. Glaze

e. Hail

X. Measuring Precipitation

a. Errors

b. Gauges

c. Weather radar

CHAPTER 18

I. Air pressure

a. Definition

b. Wind

II. Measuring Air Pressure

a. Mercury barometer

i. Torricelli

ii. Standard sea level pressure 

1. 29.92 inches of mercury

2. 1013 millibars

iii. Changes in barometer with weather

III. Wind

a. Blows from high pressure to low pressure

b. Pressure gradient force

i. Isobars

c. Corolis effect; effect of earth’s rotation; deflected to right in northern hemisphere

d. Friction

e. Geostrophic winds; jet streams

IV. Highs and Lows

a. Cyclones (lows)

i. Low pressure

ii. Horizontal convergence of air

iii. Cloud formation

iv. Stormy weather

v. Falling barometer
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b. Anticyclones (highs)

i. High pressure

ii. Horizontal divergence of air

iii. Fair weather

iv. Rising barometer
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V. General Circulation of Atmosphere

a. Circulation on Non-rotating earth (Fig. 18.14)

b. Idealized circulation

i. Equatorial low

ii. Subtropical high

1. Trade winds 

2. Westerlies

iii. Subpolar low

iv. Polar high

c. Exceptions

i. Continents 

ii. Florida

VI. Westerlies

VII. Wind Energy 

VIII. Local Winds

a. Land breeze

b. Sea breeze

c. Valley breeze

d. Mountain breeze

e. Chinook and Santa Ana winds

IX. Wind Measurement

a. Wind direction

i. Designated by where the wind is blowing FROM

ii. Wind vane

b. Wind speed

i. Cup Anemometer

X. El Nino and La Nina

a. Ocean currents

b. Weather extremes

CHAPTER 19

I. Air Masses

a. Definition

b. Source regions

c. Types 

i. Maritime Tropical

ii. Maritime Polar

iii. Continental Tropical

iv. Continental Polar

d. Weather associated with air masses

i. Lake effect snows

ii. High humidity in SE United States

II. Fronts

a. Boundaries that separate air masses of different densities

b. Warm front

c. Cold Front

d. Stationary front

e. Occluded front

f. Weather map symbols
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III. Middle-Latitude Cyclone 

IV. Cyclone Formation

a. Highs and lows adjacent to each other

b. Controlled by variations in upper air flow 

V. Thunderstorm

a. Characteristics

b. Occurrence 

c. Lightening and thunder

d. States of development 


i. Cumulus

ii. Mature 

iii. Developing

VI. Tornadoes

a. Characteristics

b. Occurrence and development

i. General atmospheric conditions

ii. Climatology

iii. Profile

c. Destruction

i. Fujita Intensity Scale

ii. Most Florida tornadoes F0, F1, F2

d. Forecasting

i. Tornado watch

ii. Tornado warning

e. Doppler radar

VII. Hurricanes

a. Profile of a hurricane

i. Form in tropical waters between 5 and 20 degrees latitude

ii. Other names include typhoon and cyclone

iii. Wind speeds of greater than 74 mph

iv. Eye

v. Eye wall

b. Hurricane formation and decay

i. Tropical disturbances

ii. Tropical depression

iii. Tropical storms

iv. Naming of hurricanes

c. Destruction

i. Storm surge

ii. Wind damage

iii. Inland flooding

d. Saffir-Simpson scale 

CHAPTER 21

I. General Information

a. Astronomy; study of stars

b. Historical perspective

II. Ancient Astronomy

a. Greeks

i. Geocentric universe

1. Earth is center of universe

2. Earth is motionless spherical body

3. Circular orbits

4. “Perfect universe”

5. Aristotle proponent

ii. Heliocentric universe

1. Sun-centered model

2. Aristarchus

3. Opposing view

iii. Eratosthenes

1. Estimated size of earth

2. Used angle of noon sun

iv. Hipparchus; star catalog according to brightness

v. Ptolemy

1. Summarized works into Ptolemaic system

2. Model of universe

a. Planets move around motionless earth in a perfect circle

b. Epiycles

c. Retrograde motion

III. Birth of Modern Astronomy

a. Copernicus

i. 1473-1543

ii. First modern astronomer to propose a sun-centered solar system

iii. Said earth was “only a planet”

iv. Model based on circular orbits (incorrect); epicycles

v. Work published after his death; “On the Revolution of Heavenly Spheres”

b. Tycho Brahe

i. 1546-1601

ii. Know for detailed observations over 20 years

iii. Danish; king built him an observatory

iv. Used viewing instruments

v. Proponent of geocentric model

c. Johannes Kepler

i. 1571-1630

ii. Tycho’s assistant

iii. Heliocentric model

iv. Three Laws of Planetary Motion

1. True shape of planets is ellipse

2. Each planet revolves so a line connecting it to the sun sweeps equal areas in equal time

3. Orbital periods of planets and distance to the sun are proportions

v. Astronomical Unit

d. Galileo Galilei

i. 1564-1642

ii. First to use telescope in astronomy

iii. Heliocentric model proponent

iv. Major discoveries

1. Four large moons of Jupiter

2. Planets are circular disks instead of points of light

3. Venus has phases

4. Moon’s surface has craters

5. Sun has sunspots

v. Work: “Dialogue of the Great World System”

vi. Went before Inquisition and convicted of heresy

vii. Sentenced to house arrest

e. Isaac Newton

i. Three laws of motion

IV. Constellations

a. Group of stars

b. Designated as region of the sky

c. Today 88 recognized

d. Naming of stars

V. Positions in the Sky

a. Equatorial system

b. Similar to latitude and longitude

c. Declination

d. Right ascension

VI. Astrology

a. History

b. Zodiac constellations

VII. Motions of Earth

a. Rotation; turning of a body on an axis

b. Revolution; motion of a body around a point in space

i. Elliptical orbit

ii. Aphelion

iii. Perihelion

c. Precession

i. Slow tilting or wobbling of earth’s axis

ii. Cycle every 26,000 years

VIII. Motions of the Earth-Moon System

a. Satellite of earth

b. Phases; movement of moon around earth 

c. Eclipses

i. Solar eclipse 

ii. Lunar eclipse 

iii. Umbra

iv. Penumbra

CHAPTER 22

I. The Planets: An Overview

a. Terrestrial

i. Inner; Mercury, Venus, Earth, Mars

ii. Smaller

iii. More dense; rocky

iv. Thin or no atmosphere

v. Few or no satellites

b. Jovian

i. Outer; Jupiter, Saturn, Uranus, Neptune

ii. Bigger

iii. Less dense; hydrogen and helium 

iv. Thick atmosphere

v. Many satellites

c. Nebular hypothesis

II. Earth’s Moon

a. Surface of the moon

i. No water or atmosphere

ii. Highlands

iii. Lowlands

iv. Extinct volcanoes

v. Impact craters

1. Rays

vi. Lunar regolith

b. Lunar history

i. Giant-impact hypothesis for formation

ii. Melting of outer shell; solidified to make anorthosite (composition of the highlands)

iii. Basalt flows formed lowlands

III. Mercury

a. Second smallest planet

b. Closest to the sun

c. Greatest temperature extremes

d. Crustal scarps; cracks from shrinking of the crust

e. No satellites

f. Difficult to see because it is so close to the sun

IV. Venus

a. Similar to earth in size and density

b. Basaltic volcanism and tectonic deformation

c. Plains (80%) and highlands; some volcanoes

d. Hottest temperature in solar system

e. Thick carbon dioxide atmosphere

f. Greenhouse effect

g. No satellites

V. Mars

a. Very thin atmosphere, mostly carbon dioxide

b. Dust storms

c. Red color of atmosphere

d. Meteorite impacts

e. Olympus Mons; large shield volcano

f. Valley of the Mariner; large canyon

g. Evidence on Mars of running water

h. Ice caps which change size with seasons

i. Phobos and Deimos

VI. Jupiter

a. Most massive planet

b. Alternating bands of multicolored clouds

i. Belts of high and low pressure in thick atmosphere

ii. Cyclonic storms at boundaries of the pressure zones

iii. Great Red Spot; large hurricane-like storm

c. Hydrogen and helium most abundant elements

d. Atmosphere composed of hydrogen and helium with methane, ammonia, water, sulfur; high atmospheric pressure

e. Core composed of liquid metallic hydrogen; strong magnetic field

f. Ring system

g. Four large satellites

i. Europa

ii. Io

iii. Ganymede

iv. Callisto

h. Explored by Voyager 1 and 2

VII. Saturn

a. Similar to Jupiter but smaller

b. Explored by Voyager 1 and 2

c. Known for rings

i. Tiny moonlets

ii. Leftover from moons that never formed

iii. Cassini’s gap

d. Core of liquid metallic hydrogen

e. Most oblate planet

f. Pressure zone and storms similar to Jupiter

g. Explored by Voyager 1 and 2

VIII. Uranus 

a. Rotates on its side

b. Very thin rings

c. Blue methane atmosphere

d. Explored by Voyager 2

IX. Neptune

a. Windy, stormy atmosphere

b. White cirrus-like clouds

c. Rings

d. Methane atmosphere

e. Explored by Voyager 2

X. Pluto

a. Discovered in 1930

b. Most elliptical orbit of any planet

c. Instead Neptune’s orbit from 1979-1999

d. Does not fit into either Jovian or terrestrial category

e. Moon Charon discovered 1978

f. Smallest planet in the solar system

g. Should it be reclassified?

XI. Minor Members of the Solar System

a. Asteroids

i. Most between orbit of Mars and Jupiter

ii. Ceres the largest

iii. NEAR Shoemaker landed on asteroid in 2001

iv. Larger boulders on top, smaller on bottom

b. Comets

i. Dirty snowball theory

ii. Coma; glowing head

iii. Two types of tails

1. Radiation pressure

2. Solar wind; ionized particles that stream away from the sun

iv. Short period

1. Originate in Kupier belt

2. Halley’s comet

a. Every 76 years

b. Last visit in 1986

c. Explored by Giotto

i. Dark layer

ii. Possible organics

v. Long period

c. Meteoroids

i. Meteor shower

ii. Meteorites

1. Iron

2. Stony

3. Stony-iron mix

4. Carbonaceous chrondite

CHAPTER 23

I. Study of Light

a. Electromagnetic radiation

b. Spectroscopy

c. Doppler Effect

II. Astronomical Tools

a. Refracting

i. Chromatic aberration

b. Reflecting

c. Properties of optical telescopes

i. Light-gathering power

ii. Resolving power

iii. Magnifying power

iv. Best place to put an optical telescope

d. Detecting invisible radiation

i. Radio telescopes

ii. Radio interferometer

III. Sun

a. Average star

b. Structure

i. Photosphere

1. Granules

ii. Chromosphere

1. Spicules

iii. Corona

c. Active sun

i. Sunspots

1. Sun’s rotation

2. Tangling of magnetic field

ii. Prominences

iii. Solar flares

d. Nuclear fusion; source of sun’s energy

Test I Review
1. Describe the subdiciplines of earth science.

2. What is the difference between a theory and a hypothesis.  Name an example of each.

3. Describe the earth’s inner structure based on composition.

4. Describe the earth’s inner structure based on physical properties.

5. Describe the divisions of the continents.  

6. Describe the divisions of the oceans.

7. What is an external heat source for the earth?  Internal heat source?

8. What drives plate motion?

9. Describe the model of the atom.  

10. What are isotopes?  Why are they important in geology?

11. What is a mineral?  Describe 5 physical properties used to identify minerals.

12. What is Mohs scale?  Which mineral is the hardest?  Softest?

13. What is a silicate?  Name 6 common silicates.  

14. Describe the silicon oxygen-tetrahedron.  Why is it important?

15. Name 4 common non-silicates.

16. What is an ionic bond?  Covalent bond?

17. Describe the steps in the rock cycle (including drawing a diagram).

18. How do igneous rocks form?  Name and describe six common igneous rocks.

19. What is the difference in intrusive and extrusive igneous rocks?

20. How do you classify igneous rocks?

21. What is sediment?  How does it become sedimentary rock?

22. How do you classify sedimentary rocks?  

23. Name and describe four features of sedimentary rocks.

24. How do metamorphic rocks form?

25. What is foliation?  Name 3 foliated rocks.

26. What are metallic mineral resources?  What are some ways they form? Name three.

27. What are nonmetallic mineral resources?  Name three.

28. Describe the hydrologic cycle (including drawing a diagram).

29. What is a drainage basin?  Divide?

30. Define gradient and discharge.

31. How does a stream erode?

32. What are the three types of sediment load?  Describe each.

33. What is deposition?  Alluvium?

34. Describe the difference between meandering streams and braided streams (draw a diagram).

35. What is base level?

36. What is a delta?

37. What are natural levees?

38. What are alluvial fans and where do they form?

39. Describe the four types of drainage patterns.  (Draw a diagram)

40. What is groundwater?  Why is it important?

41. What is porosity and permeability?

42. Describe the difference between an aquitard and aquifer.

43. What is a spring?

44. How does a geyser form?  Where would you find geysers?

45. What is a well?   What are some of the effects of overpumping?

46. Name and describe three environmental problems associated with groundwater.

47. Name three common pollutants of groundwater.

48. What type rock has caverns and caves?

49. Describe karst topography and its associated features.

50. How does a sinkhole form?

TEST II REVIEW

.

1. What is an earthquake?  Where do they occur?

2. What is a foreshock?  What is an aftershock?

3. What is the epicenter?  What is the focus?

4. Where in the US do most earthquakes occur?  Where do most earthquakes occur worldwide?

5. What is seismology?  What is a seismograph?

6. What are the two types of body waves?  How do they differ?

7. How do you locate an earthquake epicenter?

8. What are three scales used to measure earthquakes?  What are the differences between the three?

9. What is a tsunami?  What causes it?

10. Describe the types of destruction from earthquakes?

11. What is liquefaction?  Name its effects during an earthquake.

12. What are methods of short-range earthquake predictions?

13. What type of fault is the San Andreas fault?  Describe the movement.

14. Describe the layers of the earth defined by composition.

15. Describe the layers of the earth defined by physical properties.

16. Describe the theory of continental drift?  Who was the originator?  Describe the evidence he used.  What was the problem with the theory?

17. Describe a divergent plate boundary (draw a sketch).  Name two examples.

18. Describe the three types of convergent plate boundaries (draw sketches).  Name an example of each.

19. Describe a transform plate boundary (draw a sketch).  Name an example.

20. What discoveries were made by ocean drilling?

21. What are hot spots?  How do they form?  Name two examples?

22. What is paleomagnetism?   How is it used in geology?

23. What is the driving force of plate tectonics?  What are the three forces involved?

24. Describe how viscosity controls volcanic activity.

25. What are the three general magma types?  Describe each.

26. What is lava?  Magna?

27. What is pahoehoe?  Aa?  Where is it found?

28. What are the gases common in volcanoes?

29. What is a pyroclastic?  Describe the different size classifications.

30. Describe the anatomy of a volcano.  What is a crater?  Pipe? Caldera? Fissure? Fumaroles?

31. Describe the features of a shield volcano.  What type of magma?  Name one example.

32. Describe the features of a cinder cone.  Name an example.

33. Describe the features of a composite volcano.  Name examples.

34. What are lahars?

35. What is a caldera?  Name examples.

36. What is a fissure eruption?  Name an example.

37. What is Shiprock, NM?  What is Crater Lake?

38. Describe a: dike, sill, laccolith, and batholith.

39. How does magma form?

40. What is the geothermal gradient?

41. Which plate boundaries have igneous activity?

42. How do volcanoes affect climate?

43. What is a fold?  Anticline?  Syncline? Dome? Basin?  (Draw a sketch).

44. What is a strike-slip fault?  Name an example.  

45. What is a dip-slip fault? What are the two types?

46. What are joints?  How does columnar jointing occur?

47. What is orogensis?  

48. Describe mountain building at subduction zones.  What is an accretionary wedge?

49. What type mountain building occurs in the North American Cordillera?  What is a terrane?

50. What is isostasy?  Isostatic adjustment?

TEST III REVIEW

1. What contribution did John Wesley Powell make to geology?

2. What is catastrophism? Uniformitarianism?

3. What contribution did John Hutton make to geology?

4. What is the difference between relative and absolute dating?

5. What is the law of superposition?

6. What is the principle of original horizontality?

7. What is the principle of crosscutting relationship?

8. What is the principle of inclusions?

9. What are the three types of unconformities?  By hand, draw a diagram for each.

10. What are fossils?  Paleontology?

11. What are 5 methods of fossil preservation?  Describe each.

12. What are 4 examples of fossil traces?

13. What is faunal succession?

14. What is an index fossil?

15. What is a half-life?

16. Describe the use of Carbon-14 dating.

17. What is the age of the earth?

18. Compare the distribution of oceans in the northern vs. southern hemisphere.

19. What are the 4 major oceans?  Describe each.

20. What were early techniques for mapping the seafloor?  What techniques are used today?

21. What are the three provinces of the ocean floor?

22. Describe the characteristics of a passive margin including the shelf, slope and rise. 

23. Describe the characteristics of an active margin.

24. What features are present on the ocean basin floor?

25. What is a mid-ocean ridge?

26. Describe coral reefs and atolls.

27. Name and describe the following sediments: terrigeneous, biogeneous, hydrogeneous.

28. Describe resources from the ocean floor.

29. What is the composition of saltwater?  How does its salinity vary?

30. What resources can be extracted from saltwater?

31. What is desalination?

32. How does the temperature of the ocean water vary?

33. What factors affect ocean water density?

34. Describe the three layers of the ocean.

35. Describe the variation in ocean life.

36. What are gyres?

37. What are the general ocean circulation patterns?

38. What is the Gulf Stream?

39. What drives the ocean circulation?

40. What is upwelling?

41. Why are ocean currents important?

42. Describe deep ocean circulation.

43. Define the: shoreline, shore, coastline, nearshore, offshore, berm, beachface.

44. What is wave height? Wavelength? Wave period?

45. What are the two types of waves?  Describe each.

46. What is wave refraction?  

47. What is a longshore current?

48. What is a rip current?

49. Describe the features of: erosional coasts, depositional coasts.

50. What are examples of hard stabilization techniques?  

51. What are examples of soft stabilization techniques?

52. What are the erosion problems along the US coasts?

53. What is the difference in a submergent coast?  Emergent coast?

54. What causes tides?

55. What is neap tide? Spring tide?

56. What are the three tidal patterns?

57. What are tidal flats?

58. What are the flood and ebb currents?

Test IV Review

1. What is the difference between weather and climate?

2. Name and describe the elements of weather and climate.

3. What is the composition of the atmosphere?

4. What is an aerosol?

5. What is ozone?  

6. Describe the problem of ozone depletion.

7. What are the four layers of the atmosphere?  Describe the characteristics of each.

8. How does the pressure change with increasing elevation?

9. What is the most important control on weather?

10. What are the two motions of the earth? 

11. What is the perihelion?  Aphelion?

12. What causes the seasons on earth?

13. What is the summer solstice? Winter solstice? Vernal equinox? Autumnal equinox?

14. What are the three mechanisms of heat transfer?

15.  What happens to 75% of incoming solar radiation?

16. What is albedo?

17. Describe the greenhouse effect?

18. What is the daily mean? Monthly mean?  Yearly mean?  How do you calculate it?

19. What is the temperature range?  How do you calculate it?

20. What are the 5 controls on temperature?  Describe each.

21. What is the worldwide distribution of temperature?

22. What are the three states of water?

23. Name the six changes of state.

24. What is humidity?  How is it measured?

25. What is the dew point?

26. What is fog?

27. What are adiabatic temperature changes?

28. What are the processes that lift air?

29. Describe thermal inversion.  How does it affect air pollution?

30. What are condensation nuclei?  Hygroscopic nuclei?

31.  How are clouds classified?

32. What is a cumulonimbus cloud?

33. What are the types of cooling fog?  Evaporation fog?

34. Describe the two different ways precipitation can form.

35. What are the forms of precipitation?

36. How is precipitation measured?

37. What is air pressure?  

38. What is wind?

39. What contribution did Torricelli make to science?

40. What is standard sea level pressure?

41. What is the pressure gradient force?

42. What are geostrophic winds?

43. Describe the difference between cyclones and anticyclones.

44. Describe the general circulation of the earth’s atmosphere. Why is Florida an exception to the general circulation model?

45.  What are the westerlies?

46. Describe the land breeze and the sea breeze.  

47. Describe the valley breeze and the mountain breeze.

48. How is wind direction measured?  How is wind speed measured?

49. What is El Nino and La Nina?

50. What is an air mass?  What are the source regions for North America?

51. Describe the four types of air masses.

52. Describe the characteristics of a cold front, warm front, and occluded front.

53. What is a middle-latitude cyclone?

54. Describe the characteristics of a thunderstorm.  Describe the life cycle.

55. Describe the characteristics of a tornado.  What scale is used to describe tornadoes?

56. What is the difference between a watch and warning?

57. What is Doppler radar?

58. Describe the formation of a hurricane in the Atlantic.

59. What is the eye?  Eye wall?

60. What is the difference between a tropical depression and a tropical storm?

61. What is the storm surge?

62. What scale is used to measure hurricane wind speeds?

Test V Review
1. What is astronomy?

2. What is geocentric?  Heliocentric?

3. What contribution did Aristarchus make?  Hipparchus?  Eratosthenes?

4. What is the Ptolemeic system?  What is retrograde motion?

5. What contribution did Copernicus make?  Brahe?  Kepler? Galileo? 

6. What is an AU?

7. What are Newton’s Three Laws?

8. What is a constellation?

9. What is declination?  Right ascension?

10. What is rotation?  Revolution?  Aphelion?  Perihelion?

11.  What is precession?  How long is the cycle?

12.  Describe the phases of the moon.

13.  What is a solar eclipse?  Lunar eclipse?  Umbra?  Penumbra?

14.  What are the characteristics of terrestrial planets?  Jovian planets?

15.  What is the nebular hypothesis?

16.  What caused the craters on the moon?

17.  What is the difference between the highlands and lowlands? Which is older?

18.  What are rays?

19.  What is the hypothesis for the formation of the moon?

20.  Describe the characteristics of Mercury.

21.  Describe the characteristics of Venus.  

22.  What is the Greenhouse effect?

23.  Describe the characteristics of Mars.

24.  What is Olympus Mons?

25.  Describe the characteristics of Jupiter.  Describe the four large moons.

26.  What is the Great Red Spot?

27.  Describe the characteristics of Saturn.

28.  Describe the ring system.

29.  Describe the characteristics of Uranus.

30.  Describe the characteristics of Neptune.

31.  Describe the characteristics of Pluto.

32.  What is an asteroid?  Where are most located?

33.  What is Ceres?

34.  What is a comet?  Why is it called a dirty snowball?

35.  What is difference between a long period and a short period comet?

36.  What is a meteorite?  Describe the four different types.

37.  What is spectroscopy?

38.  What is the Doppler effect?

39.  What is the difference between a refracting and reflecting telescope?

40.  What is chromatic aberration?

41.  What are the properties of optical telescopes?

42.  Describe the properties of a radio telescope?

43.  What is a radio interferometer?

44.  What is the photosphere? Chromosphere? Corona?

45.  What are sunspots?  Why do they form?

46.  What are spicules?

47.   What are prominences?  Flares?

48.  What is the source of the sun’s energy?
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