Instructors Notes

The Life of a River from Headwaters to the Sea

From: Carla Grandy, City College of San Francisco 

This is an in-class demonstration for an introductory level class. The idea is to take students through the typical fluvial landforms associated with rivers in different settings. Rather than describing the features of rivers it allows them to see how a particular river changes as the topography over which it flows changes. If you have a fast internet connection in your classroom, this would be great to do on Google Earth by essentially flying along the course of the river and observing various features. If you, like I, do not have a fast internet connection, Power Point slides with images of the river at different points and a location map work well also. 

Concepts to discuss: 

Stream gradient is constantly decreasing and flow is generally increasing as river flows from headwater to sea. 

Typical Features associated with each stage:

Upper Course 

· Steep Gradient (rivers flowing over resistant rock have steeper gradient than those flowing over weaker rock)

· Low discharge

· Stream flow is generally in contact with bedrock

· Most of streams energy goes towards downcutting as it works its way towards base level 

· Channel pattern is typically straight to sinuous or braided

· Generally forms a steep gorge or ravine and v-shaped valleys

· Resistance may be marked by rapids and knickpoints

· High competence, low capacity 

Middle Course Features

· Gradient decreases

· Moderately smooth channel bed

· Some floodplain development, but floodplain still has definite valley walls

· Stream is closer to base level

· Less downcutting and more energy is exerted on transporting load and on lateral erosion

· Channel pattern is now sinuous to meandering

· Cut banks and point bars common, contributing to stream load and lateral migration

Lower Course Features

· Minimal gradient 

· High discharge

· Stream energy now is almost all from discharge rather than gradient

· River/stream is closer to base level so almost no downcutting and almost all energy goes to lateral migration and moving suspended load

· More depositional rather than erosional features forming at this point

· Channel is composed entirely of alluvium

· Meander cut-offs and oxbow lakes are evidence of extensive meandering in past

· High capacity, low competence

