Regents Earth Science / Physical Setting 
Unit 5
Deposition, Glaciers, Oceans, and Landscapes
[image: image1.png]



[image: image10.jpg]Depositional features of continental glaciation (1):
Drumlins: Elongate asymmetical hills of till

Sculpted by glacial flow of ice.

1
Eskers: Ridges of gravel
Deposited by streams of water flowing under a glacier

Kames: Conical hills of sand or gravel
deposited on or adjacent to glacial ice.

Kettles: Ponds or depressions
left by melting masses of glacial ice.
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Part 1: Deposition
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1. Deposition - when an agent of erosion stops transporting particles and fragments of earth materials  
· Also called sedimentation

· (basically drops the sediments)
· Gravity, water, ice, and wind are all agents

A. Factors Effecting Deposition

2. The rate (speed) at which sediments are deposited depends on the:

· Size, shape and density of the particles

· The speed of the transporting medium

3. Particle Size

· [image: image13.png]Graded bedding

Decreasing grain size upward through the bed indicating
deposition from a waning current:




Larger particles settle faster
· Smaller particles settle more slowly

· Very small particles may be held in suspension (float) 
4. Particle Shape

· Smooth, rounded particles settle faster

· Flat, irregular, angular particles settle slowly 
· Because of friction between water and the [image: image14.jpg]S\
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particle’s surfaces

5. Particle Density

· Denser particles settle faster

6. Settling Rate and Time

· Inverse relationship

· Sediments that settle faster require less settling time (ex. 2 seconds)
· Sediments that settle slower require more settling time (ex. 15 seconds) 
B. Sorting of Sediments
7. The velocity of a transporting medium plays a major role in determining when the deposition of particles will occur.
· Deposition is the result of the slowing of the transporting medium

· Streams enter the ocean, where glaciers melt, base of cliff, etc… 
8. When particles settle out of a transporting medium (water, wind) they become sorted. 

· Horizontal sorting

· Vertical sorting
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9. Horizontal Sorting:

· When streams enter the oceans

·  Particles begin to settle out

· The largest, roundest, densest particles  are deposited first, near the shoreline

· The smallest, flattest, and less dense particles are deposited farther out, away from the shore

10. Vertical Sorting:

· [image: image16.jpg]


When particles settle in calm water (lakes)

· The roundest, largest, densest particles settle quickly to the bottom

· The smallest, and less dense settle slower on top of the layer
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11.  A series of deposition events can cause a type of vertical sorting known as graded bedding.

· An abrupt change in sediment size separated on layer from another

· Each layer represents a separate period of deposition
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C. Deposition by:

 -  Gravity
12. When gravity acts alone…

· Sediments are not sorted (UNSORTED)
· Piles of mixed particle size

 - Water
13. The size of the particle carried by a stream is an indication of its velocity.
· [image: image19.jpg]


Large boulders are found in fastest part of the stream

· Finer sediments indicate a slower current

· Will deposit its load as it enters the oceans – forms a delta (SORTED)
 - Wind
14. Wind seldom has enough force to move large particles.
· Particles tend to be finer (SORTED)
· Builds dunes
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 - Glaciers ** Effected NY a lot!
15. Periods of continental glaciations in the past have:

· moved most of the soil and sediments of New York from their original location and deposited them farther south.

· Left bedrock polished, grooved, and striated (scratches)
16. Glacial sediments can be divided into 2 kinds: 
· MOST  - Material deposited directly by moving ice – wide range of particle sizes without sorting or layering (UNSORTED)
· Sediments deposited by streams of melt water – contain layers of sorted particles (SORTED)
17. Deposition directly by glacial [image: image22.jpg]


ice: 
· Occurs as the glacier melts and sediments are released

· Usually contain clay, sand, cobbles, and boulders mixed together

· Are usually found in ridges or mounds

18. Glacial erratics are large rocks that have been transported by ice.  (balancing rock) 
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Part 2: Glaciers and the Ice Ages
1. Glaciers are accumulations of ice large enough to survive the summer [image: image24.jpg]Depositional features of continental glaciation (1):

Drift: glacial sediments of all sorts,
stratified and unstratified.

End moraine: low ridge of till at end of glacier

Ground moraine: sheet of ill below glacier

Outwash: plain of gravel & sand at margins of glacier
Deposited by meltwater streams

Erratics: Large rocks different from underlying

bedrock l I
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melt.
· Now climate is too warm

· 20,000 yrs ago, most of NY was covered by a continental ice sheet

· At least a mile thick

2. When ice forms under the weight of accumulating layers of snow it will begin to flow.

· Downhill

· Outward and away from its thickest accumulation
· Ranges from a few centimeters to a few [image: image25.jpg]Kames are deltas deposited by

the water at the edge of a glacier.

Drumiins are large hills of till
streamlined by the advancing ice.

Erratics are large boulders
dropped by the ice.
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is choked with
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A terminal moraine is an irregular mound
of till that marks the southernmost front of the glacier.

Stratified outwash is layers of sediment deposited by meltwater.



meters a day

3. There are 2 kinds of glaciers:

· Alpine Glaciers – occur in mountain regions  and carve out U-shaped valleys

· [image: image26.jpg]Generalized Landscape Regions of New York State
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Continental Glaciers – also known as ice sheets (Antarctica & Greenland)
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4. The erosion caused by glaciers is not the result of ice rubbing on rock; rather it is the rock particles carried in the ice.
· Rock-encrusted ice acts like sandpaper

· Polishes bedrock surfaces – (glacial polish)
· Causes striations – grooves or scratches 
5. Glaciers are responsible for many depositional features:

· Till – unsorted glacial sediment

· Drumlins – teardrop-shaped hills that show the direction of glacial advance
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· Moraines – piles of unsorted soil that marks the edge of glacial advance
[image: image29.jpg]



· Kettle lakes – ponds formed by blocks of ice
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Part 3:  Oceans and Coastal Processes
Earth – The Water Planet
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1. Ocean water covers more than 71% of the Earth’s total surface area.

- average depth is 4km (2.5 mi)

2. Most of the sediments deposited on land will later be eroded and deposited in the ocean.

· Why most fossils found in sedimentary rocks are remains of marine organisms
A. Characteristics of the Ocean - Salinity, Temperature, and Currents
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3. Salinity (saltiness) is the measure of the dissolved solids in the water.


- salt, magnesium chloride, calcium sulfate,

4. The average salinity of the ocean is 35 parts per 1000 parts of seawater, or 35 0/00. 



(in 1000g of seawater ~35g is dissolved solids)

5. Ocean salinity varies ………


Below average: (less salty)
-where large amounts of fresh water enter (Mississippi River)


-in areas of heavy rainfall



-where the glaciers enter the ocean


Above average: (more salty)
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-in hot, dry climates



-in polar waters near sea ice
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6. About 55 elements are found in seawater. Some elements can be mined easily and have great economic value. 

· Magnesium

· Salt

The Temperature
7. Almost all the energy that heats the ocean comes from the sun.

8. Ocean temperature readings show that: 

- the decrease in temp with depth is not uniform

-with the exception of water near the surface, all ocean water is very cold

9. The ocean is divided into 2 temperature zones;

1) Surface zone – warm water and sunlight

2) Deep zone – very cold water without light
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10. The layer that separates the mixed layer and the deep water is called the Thermocline.
Ocean Currents

11. Currents are responsible for distributing the ocean’s heat energy.


- two main types: Warm Currents and Cold Currents


- curve (or flow) different directions 



Northern Hemisphere… to the right (Clockwise)


      Southern Hemisphere… to the left (Counterclockwise) 
12. Currents are responsible for moderations in climate. (More about this in the Climate Unit) 
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B. Coastal Processes
13. The edges of the oceans are places of rapid change caused by the action of waves and long-shore currents.

14. As water waves move they carry energy towards the shore.


-energy is released as the waves break upon the shore


-this energy changes the sediments along the beach and well as the shape of the shoreline
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15. Beach sediments are rounded and reduced in size by abrasion as the energy in the breaking waves causes the particles to rub against each other.

16. The energy of the waves and the movement of sand along the shore build characteristic features:
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Wave-cut cliffs

· Marine terraces
· Barrier islands

· Beaches, sandbars and Spits
17. Manmade structures have built to stop the forces of the ocean but they often result in damage to other places.

Part 4:  Landscapes 
Q. What is a Landscape?

1.  A landscape is a region on Earth’s surface in which various landforms, (hills, valleys, streams) are related by common origin.

· Shape and composition are determined by the climate, bedrock, geologic structures and human activities
· Reveal the interaction between the natural history and the human history of a region

2. Most landscape regions can be classified into Mountains, Plateaus, or Plains.

· Each has its own geologic structure

· Unique topographic relief

3. Mountains: 
· Have the greatest relief between the highest peaks and the lowest valleys

· Great variety of rock types – igneous, metamorphic
· Caused by tectonic forces

· Contain fast moving streams with high gradients
4. Plateaus: 
· Often relatively flat or rolling uplands in which stream have cut deep valleys

· Flat layers of sedimentary rock form the base of plateaus

· Smaller topographical relief
5. Plains: 
· Generally flat  and at a low elevation

· The least topographical relief

· Flat underlying layers of sedimentary rock
A. The Influence of Climate

6. Landscapes in Moist Climates differ from those in Arid Climates.
7. Moist Climates: (get rain!)
· More rounded slopes (b/c of weathering)
· Moisture plays an important part in chemical weathering

· Supports the development of soils

· protective ground vegetation the resists erosion
8. Arid Climates: (DRY!!- desert)
· Sharp and steeper slopes (no rain)
· Thin soils with little organic material

· Is subject to much physical weathering

· The few rain showers cause massive erosion

B.  Influence of Geologic Factors the Landscapes
1. Even in the same climate zones, locations with different rock types or different structures can develop different landscape features.
· Durable rocks resist weathering and erosion and create cliffs, and escarpments

· Softer rocks wear away faster

· Can cause stream drainage patterns- tendency along zones of softer rock


(Stream Drainage PPT)

C. Landscapes of NY
1.  NY can be divided into several distinct landscapes. (pg 2 ESRT) 

1. The St. Lawrence/Champlain Lowlands:  low-lying plain, mostly sedimentary rock
2. The Adirondack Mountains: only true mountainous landscape, ancient meta and igneous rocks, contains NY’s highest point (Mt. Marcy – 5344 ft), lakes, ponds, and swamps are results of glaciation
3. The Appalachian Uplands: largest landscape region, is considered a plateau, flat sedimentary rock layers pushed up to 1 km, contains the Finger Lakes (also caused by glaciation), separated into the Catskills and the Alleghany Plateau
4. The Erie-Ontario Lowlands: plains landscape, many hills of unsorted glacial till
5. The Tug Hill Plateau: region of elevated sedimentary rocks, poor drainage, lots of snow, least inhabited area of NY
6. The Hudson Mohawk Lowlands: Plains, water route access, highly established towns, 
7. The New England High lands: intensely folded and faulted meta rock, includes Taconic Mounts and Hudson Highlands, rounded hills and glacial till
8. The Atlantic Coastal Plain: Staten Island and Long Island, composed of glacial sediments (moraines and kettle lakes)[image: image40.jpg]sa, WIND
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