Regents Earth Science - Chapter 10 - Running Water

I.  Stream Erosion and Transportation


A.  Running water is the most effective erosional agent on Earth.


B.  Running water and bedrock:

1.  Small pebbles, rocks, and sand wear down bedrock through the process of abrasion.  This rounds off the pebbles and sand grains.

2.  Water chemically dissolves the cements of limestone, sandstone, and marble, forming pits, cracks, and holes in these forms of bedrock.


C.  Running water in rivers carries eroded materials in 3 ways:



1.  In solution - minerals dissolved in the water.  25%

2.  In suspension - Stirred up particles floating in the water.  Makes the water look muddy.  50%

3.  As a bed load - Sediments moved along the bottom of a river by the current, especially in times of flood.  25%

D.  The carrying power is the amount of material that comprises its load.  This depends upon the stream’s speed and discharge.

E.  The discharge of a stream is a measure of the amount of water flowing in it.  This is usually measured in m3/sec or ft3/sec.

II.  River Valleys

A.  Recently formed valleys with swift-flowing streams in them usually are v-shaped.  The upper valley walls widen due to erosion from wind and rain.

B.  The base level of a stream refers to the lowest level to which a stream may cut.  This is determined by the level of the body of water that the stream flows into.  The valley widens as the stream approaches this level because the stream’s velocity decreases.

C.  Dried up streams that exist only during times of rain are called gullies.  It is an empty stream valley.

D.  These gullies grow with each rainfall.  They get deeper and move upstream.  This action is called headward erosion.

E.  The higher land that separates gullies is called a divide.  

F.  All of the land that drains into a particular river or stream is called its drainage basin or watershed.

G.  Sometimes, headward erosion can cause one gully to cross another.  The two gullies then become one.  This process is called stream piracy. It is thought that stream piracy contributes to the formation of the world’s great river systems.

H.  Sometimes a stream comes across a rock formation that is resistant to erosion.  This forms a narrow cut called a gap, such as the one found on the Delaware River.

III.  Waterfalls and River Deposits

A.  When whirlpools develop in streams and rivers, boulders and pebbles can carve out potholes, or rounded out depressions in the bedrock of a streambed.

B.  Waterfalls recede, or travel upstream over long periods of time.  This is a result of undermining, where a tough upper layer of stone is undercut but weaker rocks beneath it.  As it continually breaks off in chunks, the falls move upstream.

C.  Meandering and Oxbows


1.  The part of a valley where rivers flood to is called the flood plain.

2.  Rivers with low slopes and speeds tend to meander, or form broad curves in it’s course.  Water is the outside of curves moves faster, so it erodes the banks faster as well.  This causes the meandering to develop further.  

3.  Sometimes, a meander will cut itself off to form oxbows.


D.  Deltas and Alluvial Fans

1.  Fan-shaped sediments deposits at the mouths of rivers are called deltas.  The Nile, Amazon, and Mississippi rivers have well-developed deltas.

2.  Alluvial fans form as the result of sediments being washed down the side of a mountain.

IV.  Flood Plains and Floods

A.  Flooded sediments build up on the sides of rivers, forming natural levees.  The flood plains beyond them are the most fertile lands in the world.

B.  Occasionally, heavy rains over a short period of time cause flash floods.  Flooding occurs very quickly, created a great deal of property damage.

C.  Other causes for floods:


1.  Ice jams


2.  Dams breaking or failing


3.  Landslides creating water surges near dams.

D.  Flood prevention measures:


1.  Maintaining natural vegetation along river banks.


2.  Use dams to store excess flood waters.


3.  Build up natural levees.


4.  Create spillways at river mouths to guide water to lakes or oceans.

