
Lecture Outline Lecture Outline Monday April 9 -16, 2018 

Questions?  
 
Announcements: 
 
Geology 101 Night Video:  “The Day After Tomorrow”    
            Hollywood disaster movie about the onset of a glacial period 
             When: Monday April 16, 2018 
            Where:  Webster  16 
 
SmartWork  Chapter 18 Reading and Concept questions set due Monday April 16 by 11:59pm 
 
Chapter 18  Amazing Ice: Glaciers and Ice Ages 
 
Key Points for today 

• How do glaciers form and how do they move? 
• How do alpine glaciers modify the landscape? 
 - Be able to recognize erosional and depositional features from photo. 
• How do continental glaciers modify the landscape? 
 -  Be able to recognize erosional and depositional features from photos. 

 
Glaciers are moving bodies of  ice. 

• Form from the ______________________________________________________________ of snow. 
• Form under _______________________________ (high latitudes, high altitudes) in wet regions. 
• Move under the influence of __________________. 

 
Ice Ages are periods during which the earth’s climate is significantly______________ than usual.  Ice Ages are 
composed of: 

• ____________________________________________ 
• interglacial periods 

 
Types of Glaciers 
______________________________________________ – Confined to mountain valleys. 
______________________________________________  – Unconfined, blankets topography, large.   Modern 
Ex:  Antarctica, Greenland 
 
Requisites for a glacier 
1.  You need cold 
2.  You need snow - more snow than melts. 
 
The glacier is _________________________, even if it is not physically getting larger. 
Accumulation Zone – where _______________________________________ 
Ablation Zone -  where ___________________________________________ 

• If accumulation exceeds ablation then the glacier front _________________ 
• If accumulation equals ablation then the glacier front remains the same. 
• If accumulation is less than ablation then the ____________________________________. 

 
Ablation can be: 

1.  Melting 
2.  Calving - ice breaks off  
3.  Sublimation - ice evaporates 
4.  Wind Erosion 



As glaciers move over the land surface, they act as a transport agent, moving (eroding) material from one 
location to another (deposition). 
 

Rivers form "V-shaped" valleys. [meandering streams with floodplains might not] 
 
How do glaciers erode and shape the landscape? 
Glacial ice is not clean it contains rocks fragments.  Flowing ice pulls up rocks and the grinding action abrades a 
path as it moves. 
 
Erosional features of Alpine Glaciers (you will need to be able to identify erosional and depositional features 
for the exam) 
Glacial striations
Glaciers carve out_________________________________ 

 – parallel scratches show the direction of movement. 

______________________ – steep-walled, bowl-shaped 
______________________ – tributary valley that has been isolated by down-cutting of the glacier in the main 
valley. 
__________ - jagged ridges along the divide produced by erosion of cirque or tributary glaciers 
Horn
______________ – a glacial valley flooded by seawater 

 – __________________________________________________________________________. 

 

       
 
Surface features of glaciers 
________________ – deep fissure or crack in a glacier.  They are caused by brittle behavior of ice at the surface 
as the deeper ice moves plastically over an uneven surface. 
 
Glacial deposits 
When ice melts unsorted sediment called till is deposited.  
__________ – a random mixture of rock debris in a fine-grained matrix.  The different moraines are just an 
accumulation of till found at different parts of the glacier. 
 
Depositional Alpine Features 
_________________ – rock debris (till) which collects between the glacier and mountain 
_________________ -  rock debris (till) which is trapped where two glaciers join 
End Moraine - an accumulation of unconsolidated material deposited at the end of a glacier 
                                   -  Terminal moraine marks the furthest advance of a glacier 
              -  Recessional moraines are end moraines caused as a glacier retreats  
Ground Moraine - unconsolidated material deposited directly beneath the base of a glacier.  
                     
Outwash Plain - Debris deposited in front of glaciers by glacial streams; often sorted. 
 
 



Continental Glaciation: 
 
Key Points for today 

• How do continental glaciers modify the landscape? 
•  -  Be able to recognize erosional and depositional features from photos. 
• How were the Channel Scablands formed? 
• What factors contribute to the onset of glaciation? 
• Global warming what is it and how it might affect you? 
•  

Continental Ice Sheet Features 
Typically, topography resulting from continental ice sheet glaciation is mostly related to deposition 
 

                                   
Surface features often affect the glacial features 
Holes in glaciers that water flows through connect surface streams to subsurface streams.  Sediment deposition 
forms kames 
__________ – Caused by sediment deposition from water flowing through a circular opening on the glacier. 
Generally cone-shaped hill of sand and gravel. 
 
Sub-Glacial Streams drain from the surface of the glacier and flow along its base.  Streams can be 10-km in 
length or more and deposited sediments can form eskers.  The water can also cause glacial surges. 
__________ – Long-sinuous ridge formed by sediment deposition in  sub-glacial streams 
 
Drumlin – an asymmetric elongate hill, parallel to the ice flow direction, made of glacially deposited sediments. 
Kettle
___________–a glacially deposited rock different from the bedrock on which it rests.  Large boulders left by 
glaciers in areas where they obviously don’t belong. 

 – lake formed from___________________________________________________________. 

Moraines

 

 - Ground End, Recessional, and Terminal.   Moraines are the same as those found in Alpine 
Glaciation; each is composed of poorly sorted glacial sediments called till 

Till  - Poorly Sorted Glacial Sediments  
Outwash plain
___________– Wind blown silt  

 – stream deposited sediments at the front of the glacier. Characterized by braided streams 

 
 

 
 
 



Video 
 The Great Floods – Cataclysms of the Ice Age   At least one question from this video will be on the final. 
After viewing this video you should be able to answer the following questions: 

1. Explain briefly how the Channeled Scablands formed.  Be sure to include the type of glaciation 
involved. 

 
 
 
 
 
 
 
 

2. What key piece of geologic evidence indicated the magnitude of water involved?  Hint: It is a 
sedimentary structure. 

 
 
 
 
 

3. Be able to put the following events that formed eastern Washington into relative order:  flooding from 
Lake Missoula, eruption of the Columbia River Basalts, formation of the Palouse Loess. 

 
 
 

4. Why do you think Harlen Bretz stood alone by his hypothesis for so long? 
 
 
 
 
Discussion of video: 
 
 
 
 
 
 
 
 
Glaciation and Global Warming  
        How are these related? 
 
    What is weather? 
 
    What is climate? 
 
Continental Glaciation: The last ice age 
Have areas of erosion and deposition. In the US we mainly see ________________.  Max ice thickness 3-4 km. 
During the last ice age, the _____________________. Pulls water from ocean and locks it up as ice in glaciers. 
The land surface expanded 18,000 years ago during the last ice age because sea level dropped 85 meters 
 
 



Climate Change and Ice Ages 
Long-Term Causes (Cause of Ice Age) 

• Large landmasses at or near poles. 
• Land surfaces of relatively high elevation. 
• Nearby oceans to provide moisture as snow. 

               = ________________________________ 
 
Short-Term Fluctuations (Glacial and Interglacial Periods within ice ages) 

1. Eccentricity of orbit - earth’s path around the sun changes from a _________________________ 
    ___________________________________ (100,000 yr cycle) 
2. ___________________________________ - varies from 21.5 to 24.5 degrees (41,000 yr cycle) 
3. Precession - Earth’s axis wobbles like a top (23,000 yr cycle) 
 
"Milankovitch Cycles"  
- moderate term fluctuations in glaciation every 100,000 years 
- shorter ones every 20,000 years 

 
 
Climate Change and Ice Ages 
Other global effects include the circulation of water in the oceans 
 
 
Information about glacial periods can be derived from fossils in sediment from the ocean floor. 
Isotopic Record of Ice Volume 

• The global ice volume increases during glaciations. 
• Ice on the continents is enriched in 16O. 
• Water in the oceans is depleted in 16O. 
• Calcareous ooze from the ocean floor contains a record of these isotopic variations. 

So what does this show?  ___________________________________________________________ 
 
The Earth’s Glacial History 
Precambrian (~2.2 billion years ago) 

• Evidence = layer of tillite 
Permian (~245-286 million years ago) 

• Striations on bedrock + tillites found on Australia, South America, India and Africa 
• Evidence of Pangaea 

 
Quaternary (~1.6 million years ago, cooling began about 50 million years ago.) 

• North American Ice Sheet stripped soil, sediment and bedrock.  Glacial maximum ~20,000 years ago. = 
Pleistocene 

• Ice Sheet began retreating about __________________ years ago (__________________________). 
 
Additional Effects of Glaciation 
Changes in Sea Level 

• Sea level _______ during glacial periods 
• Sea level_______________ during interglacial periods. 

Changes in Landscape 
• The Great Lakes were formed during the last glacial period 
• The Channeled Scablands 

 
What is the greenhouse affect? 
    What gas(s) help increase this affect?    



 
    Does this have an affect on Earth’s temperature?                How much? 
 
Is humanity contributing to the warming of the Earth?   In other words are we causing global warming? 
 
 
 
Is the climate change that is recorded really significant?   
 
 
 

 
 
The last time there has been this high of concentration of CO2 in the atmosphere was about 40-50 million years 
ago.  In the geologic past there have been times that greatly exceeded this concentration, but it is the rate that 
the CO2 is increasing which is troubling. 
 
 
What about Global warming? 
What would be the theoretical effect on North America if all the glaciers on Earth were to melt?  Sea level 
would rise about 250 ft.  All land lower than this would be submerged including most of the cities along the 
coasts.  Florida would be ______________.  Many cities along the Mississippi River including Memphis, TN 
would also be submerged. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Key Point  

• How might a change in our climate affect mankind? 
   -  “The Little Ice Age” is a historically perspective of such a change. 
 

Video – The Little Ice Age – The Big Chill 
There will be a discussion following the video. 
After viewing this video you should be able to answer the following questions: 
 
1) Why is it important to study the Little Ice Age? 
 
 
 
 
 
2) When was the Little Ice Age? 
 
 
3) The Little Ice Age averaged about __°F cooler than today. 
 Climate scientists estimate that it took only ___ years for  the global temperature to drop. 
 
4) Scientists do not agree on a single cause for the Little Ice Age or why it stopped.  List the 3 probable factors 
 which  are identified in the video. 
 
 
 
 
 
 
 
5) What are some of the catastrophes man experienced as a  result of the Little Ice Age?  
 Could these catastrophes happen to today’s society? 
 
 
 
 
 
 
6) What cause is attributed to the “year without a summer” (summer of 1816)? 
 
 
 
 
7) What are some of the potential consequences to a modern society if the climate dips back into an ice age? 
 
 
 
 
 
Discussion:   
   What points can you take away form this video?   
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