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Streams and Erosion
Standards: 
4.1 Watersheds and Wetlands

4.1.7A Explain the role of a water cycle within a watershed.

4.1.7B Understand the role of a watershed

4.1.10A Describe changes that occur from a stream’s origin to its final outflow
4.1.10B Explain the relationship among landforms, vegetation and amount/speed of water.

4.1.12 A Categorize stream order in a watershed
Introduction and background:
The study of streams and rivers involves many variables.  The location of the study in respect to the location from the beginning of the stream or headwaters is an important consideration.  The number of tributaries that are above a certain point is called the determination of stream order.  This will affect the biotic community and the physical characteristics of the stream or river.  

The biotic and physical characteristics of a stream or river are also affected by the maturity or age of the stream or river.  An older stream or river tends to be wider, have more turns, and more sediment on the bottom.  Youthful streams will have steeper valleys and more gravel on the bottom.  Streams are generally considered to be youthful at their headwaters, where there is more slope and more mature when they are reaching the area of lowest elevation.  This progression of a younger stream to mature stream to old age stream may reverse over time and if physical features of a stream change, such as if a waterfall is created.  Initial elevation will influence this also. 

The shape of the stream or river is also determined by the substrate or the material the stream or river is traveling through.  It will take much longer for a stream to reach maturity if it is cutting a channel through rock (and the hardness of the individual rocks will vary) than if it is traveling through soil. 

When precipitation falls onto the land, it soaks into the ground or runs off. Gravity pulls the water that runs off into channels or streams. These little streams flow into bigger rivers or lakes. That water eventually flows into even bigger waterways-oceans. The land this water flows from is called a watershed. The rain that falls on Pennsylvania goes to the ocean six different ways. That is because there are six major watersheds in Pennsylvania.

Actually, the water eventually ends up either in the Gulf of Mexico or the Atlantic Ocean. It gets there by way of six different watersheds. Those watersheds are Lake Erie, Ohio River, Potomac River, Genesee River, Susquehanna River and Delaware River. Water falling on Pennsylvania soils exits by one of those watersheds. All but Lake Erie are drained by large rivers. The six major watersheds include smaller watersheds.  (See “Six Ways to the Sea” handout)
Physical: Stream Order


Stream order is a measure of the relative size of streams. The smallest tributaries are referred to as first-order streams, while the largest river in the world, the Amazon, is a twelfth-order waterway. First- through third-order streams are called headwater streams. Over 80% of the total length of Earth's waterways are headwater streams. Streams [image: image1.png]


classified as fourth- through sixth-order are considered medium streams. A stream that is seventh-order or larger constitutes a river. 

When diagramming stream order, scientists begin by identifying the first-order streams in a watershed. First-order streams are perennial streams--streams that carry water throughout the year--that have no permanently flowing tributaries. This means no other streams "feed" them. 

Vocabulary: 
Hydrology: a science dealing with the properties, distribution, and circulation of water on and below the earth's surface and in the atmosphere. 

Drainage basin — an area that contributes overland flow and groundwater to a specific stream (also called a watershed or catchment); terminates at drainage divide.
Stream order — concept that describes the hierarchy of a drainage net.

a)      First-order stream is the smallest unit, without tributaries.

b)      Second-order stream occurs when two first-order streams unite.

c)      Third-order stream occurs when two second-order streams unite.

Discharge — volume of flow of a stream.

Perennial stream — a permanent stream that contains water the year-round.

Ephemeral stream — a stream that carries water only during the “wet season” or during or immediately after rains.

Intermittent stream — a stream that carries water only part of the year.

Floodplain — a flattish valley floor covered with stream-deposited sediments and subject to periodic or episodic inundation by overflow from the stream.

Delta — a landform at the mouth of a river produced by the sudden dissipation of stream’s velocity and the resulting deposition of the stream’s load.
Stream capture (Stream piracy) — an event where a portion of the flow of one stream is diverted into that of another by natural processes.

Materials:  
· Stream table

· Bucket for waste water

· Vinyl tubing for drainage

· Metal risers

· Vinyl liner

· Scissors

· Nalgene tubing

· Large binder clip

· Recirculating pump

· Bolts & wing nuts

· One pincock

· Variable Speed Wave Generator
· Plastic containers for use as stream tables

· Vinyl tubing

· Plastic buckets for waste water

· Spatula

· Sand, soil, and/or ground cover

Safety: 
· Only use a grounded outlet, preferably with a ground fault interrupt for the pump.  
· Avoid direct contact with water. 

· Do not handle pump with wet hands or when standing on a wet or damp surface or in water.

· Do not pick up the pump by the power cord.

· Avoid direct contact with wet soil or wet sand. 

Procedure: 
Assemble stream table and pump as described in the Earth Science Stream Table (ESST) Brochure from Science Kit & Boreal Laboratories.

Fill the stream table with the desired substrate: sand, soil, and/ or ground cover

You may try any or all of the above substrates. 
1. Students will demonstrate the appearance and erosional effects of water on the following streams:  

· Youthful: highest elevation, steep, deep channel/gorge, heavy flow

·  Mature: lower elevation, moderate flow, slightly less steep valley walls

·  old age: lowest elevation, gentle flow rate, meandering or straight and wide stream with shallow or almost no slope

Questions: 
1. What two water bodies do the six watersheds of PA drain into?

2. How can you visually tell the difference between an older stream vs. a young stream?

3. As stream order increase, what happens to the drainage area and the slop of the stream?

4. As stream order decreases, what happens to the speed at which water flows in a stream and the width of a stream? 

5. As stream order increases, what happens to the amount of water and the channel depth in a stream? 
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