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Geology 141



Name _________________________

Colby College Geology


Lab Section:          A           B

LABORATORY EXERCISE 10:

FIELD TRIP TO THE CARRABASSETT STREAM

“It isn’t much good having anything exciting like floods, if you can’t share

 them with somebody.”
- Winnie the Pooh

Pre-laboratory exercise: Prior to coming to lab, please visit the following web-site and do the problems on river discharge:

http://www.sciencecourseware.com/VirtualRiver/
Complete the web exercise, print and attach the certificate you produced to this lab to receive full credit for the exercise.  You will find this exercise somewhat challenging, but it will offer some additional insight to the field experience.  (It will help if you round the answers to the nearest 0.01 in the calculation of sectional discharge.  In conversion of m3 to ft3 use all four decimal places.)

THE FIELD EXERCISE


Streams are the major agents of erosion on the surface of the earth today, and the most important transporters of sediments from land to sea.  This field trip is intended to familiarize you with some of the basic rudiments of streams; although we have not yet covered stream processes in lecture, you should still be able to see and understand things on this trip that will make it a worthwhile investment of your time.


Additionally, beyond the immediate area, floods occur in all stream valleys at some time or another.  Just recently, major flooding occurred along the St. John’s River in northern Maine, causing extensive flooding damage in the towns of Presque Isle and Madawaska.  Nationally, this spring saw extensive flooding in the Midwest, particularly in Iowa and Missouri that was covered in the news media. Historically, warm temperatures inducing rapid snow melt and heavy rains in the spring of 1987 led to 500 year flood events in Maine. Possibly you recall some flooding in proximity to your home in recent years?
Several terms that you will find useful on the field trip include:

DISCHARGE:


This is a measure of the volume of water flowing in a stream past a given point in a given unit of time.  In the United States, the unit of standard measure is cubic feet per second (abbreviated c.f.s.); cubic meters per second (c.m.s.) is the worldwide standard.  One c.m.s. is equal to about 35 c.f.s.  (If you are interested in the conversion, there are about 8 gallons in a cubic foot.)


Calculations of discharge are made from measurements of the velocity of water movement and multiplying this value by the cross-sectional area of the stream channel below the surface of the water.  If you have a channel that is ten feet wide, averages two feet in depth, and has an average flow speed of two feet per second, your discharge is forty c.f.s.  The same discharge may be achieved in a channel four feet deep, two feet wide, but with a flow rate of five feet per second.  Appearances can be misleading and it is always safest to actually measure rather than guess, both for dimensions and speed of flow.


The formula for calculating discharge is

Q = W x D x V



where

Q = discharge





W = average channel width





D = average channel depth





V = average channel velocity


Admittedly this use of average values will introduce some errors, usually an overestimation, because we treat the channel as a rectangle.  If we were doing more detailed research, we would be much more concerned with variations within the channel, both in terms of stream velocity and width/depth measurements.

FLOOD PLAINS: 


These are the areas where the stream normally floods during periods of peak discharge.  They are usually flat-surfaced areas along the stream course.  During most of the year, the stream remains in its principal channel; the flood plains thus are normally dry ground.  Flood plains constitute much of what is commonly known as "river-bottom land" such as the broad, flat valley floor on either side of the Connecticut River.

LEVEES:

These features are typically low embankments that slope gently away from the river or stream and act to confine the river to its channel. Natural levees are deposited as a stream goes into flood stage and spills over its bank.  With the resulting loss of energy, sediments are deposited on the stream banks that are called natural levees.  Such levees are common along the banks of the Mississippi River and other large streams, and in places are over 25 feet high.  Those on the Carrabassett Stream at Stop 1 on this trip are very low and may be difficult to see.

TERRACES:

Terraces are flat topographic features paralleling the river course but lying above the modern flood plain.  They represent abandoned flood plain surfaces, which have been left above a stream that has downcut through its bed to a lower level.  Terraces can be complex in form and very numerous along a stream; we usually have only one or two in Maine, if any at all.  In other areas as many as ten or more terrace surfaces may be recognizable along a stream (see text figure 15-21 in Chernicoff, p. 480).  We'll pass over some large terraces along the Kennebec River on our way to the Carrabassett Stream.  I will point these out to you from the bus.

STOP 1:


Examine the stereo photo pair and find where we are.

> Indicate this location with a small circle on the aerial photograph. <

Using the GPS device, determine the longitude and latitude coordinates for Stop 1.

Longitude: ____________________; Latitude: _____________________

Using the TopoTool, plot the coordinates on the map on page 161.


Now note the generally subdued surface of the landscape, indicating that erosion, in general, is probably not proceeding at a rapid rate in this area.  


What evidence can you see in the Carrabassett Stream itself that indicates very little erosion, if any, is taking place in this area?


Notice also how the stream itself seems to be aimlessly wandering back and forth across the landscape; this is called MEANDERING.  An OXBOW, or abandoned river loop, shows on the air photos just upstream from the bridge, on the west side of the stream, but it is largely overgrown by vegetation (mainly alder thickets) now.


The alder thickets you can see along the stream are growing on the flood plain of the Carrabassett Stream.


Can you detect the absence of a major element of the typical Maine forest vegetation that is not present on the flood plain?  What is it?


Now that we have considered some of the geologic aspects of streams we can begin to think about calculating the discharge of the Carrabassett Stream here at the Hilton Bridge.  To do so, we need to determine the values of three unknowns: stream velocity, stream width, and average stream depth. These unknowns are relatively easy to determine.


You should be able to fairly accurately measure the stream width with the tape measure across the bridge (being sure to measure perpendicular to stream flow!).  This will give us the stream channel width.  What is the approximate width of the channel at this spot?

W = ___________________________________


Now we'll lay the tape down across the bridge again and take depth measurements off the side of the bridge at one-meter intervals, using a weight tied to a marked lead line.  Note the measurements we get in the spaces below, remembering that the line is marked off in increments of 10 centimeters, or 0.1 meters.  Indicate the measurements below in METERS.

________   ________     ________    ________    ________    ________

________   ________     ________    ________    ________    ________

________   ________     ________    ________    ________    ________


By averaging these values we should arrive at a value that provides us with the average channel depth.

D = ______________________________________

Either by using a stream velocity meter or by watching floating debris on the stream surface (and timing it with a watch), and measuring the width of the bridge, we can estimate stream velocity:

V = ___________________________________


It is then a simple job to get an approximation for discharge (Q), remembering that:

Q = W x D x V

Q = ______m x ______m x ______m/sec (x 0.8) = _______ c.m.s.


If we are unable to use the stream velocity meter we may be forced to use a floating object to determine the surface velocity of the stream.  From the surface velocity we can calculate the average velocity of the stream.  This is necessary because the stream velocity at the surface and in the center is going to be close to the maximum, not the average, velocity of the stream.  The average velocity of a stream is typically 0.8 of the surface velocity.  Frictional drag along the bottom and margins decreases the peripheral velocity greatly.


By multiplying the value we have determined above by 35 we can calculate the number of cubic feet per second flowing past this point as well.

________ c.m.s. x 35 = ________ c.f.s.


You may not be able to see a lot happening right now along the stream margins.  Normally, quite a bit of erosion is going on, but sediments are being deposited as well.  Most of this sediment is silts and clays which is carried along in the water and comprises the suspended load of the stream.  There is also likely to be a lot of sand being tumbled along the bottom as well -- what we call the bed load of the stream.  Late in the summer, the water is transparent but dark brown in color.   This color is representative of the dissolved load of the stream. 


What do you think might make the water this color?


If you'd like to see this stop in the fall (when conditions are VERY different!), please let us know, and we should be able to fit you into a fall semester field trip.

STOP 2:


>Indicate this location with a small circle on the aerial photograph.<

Using the GPS device, determine the longitude and latitude coordinates for Stop 2.

Longitude: ____________________; Latitude: _____________________

Using the TopoTool, plot the coordinates on the map on page 161.


Again, we'll measure the discharge of the stream here at Stop 2.  But before we measure the discharge, do you think, from just looking at the stream, the discharge is higher or lower here than at Stop 1?  Why?


What is the approximate width of the channel at this location?

W = ____________________________________


Again, we will measure the depth of the stream at one-meter intervals across the bridge, using the weight and line as before.  Record the measurements below:

________    ________    ________    ________    ________    ________

________    ________    ________    ________    ________    ________


Averaging these values should give us the average channel depth.

D = ____________________________________


What is the velocity of the stream here at Stop 2?

V = ___________________________________


Calculate the discharge (Q) below:

Q = ______m x ______m x ______m/sec (x 0.8) = ______c.m.s.


Is this greater or less than the discharge calculated at Stop 1?

____________________________


Give a possible explanation for this discrepancy, other than experimental error (your measurements are probably more accurate than you think).


Now cross the bridge to the west side of the Carrabassett Stream and walk carefully down the path to the edge of the stream.  


Break up into teams of two or three and wander around a little, looking at the stream, the falls, and try to answer the following questions yourself.  After a while, regroup at the pre designated spot and we'll go over the problems.


Why is there a waterfall here?


The water here may be flowing through more than a single main channel.  Can you identify which one is most likely the real main channel?  (i.e., At low flow, which channel would likely be the one that carries all the stream flow?)


What agent or agents of erosion do you believe is (are) responsible for the carving of the stream channel through the rock?


Note that most of the stream channels are aligned parallel to the others.  Why is this?  Does this suggest something else to you about the origin of the waterfall?


Take some time to look at the few available exposures of the bedrock here.  This particular rock is part of the Waterville Formation, the same unit that underlies the campus and that you saw along the Kennebec River.  Look closely at the rocks and see if you can tell what kind of rock is present here.  Is it igneous, sedimentary or metamorphic?  Also provide the names of the two rock types present.

Igneous, Sedimentary, or Metamorphic? ______________________

Individual rock types _____________________  &  ___________________


We will review some of the intricate structures present in the rocks here.  These are typical of many of the features present in the rocks of this area, both at this and at much larger scales.  (The campus, for instance, lies atop one limb of a large isoclinal fold system.)


Return to the bridge and look at the stream upstream from the falls.  Why does the character change so drastically?  (I.e., why is the stream so different above the falls than it is below them?)

Reboard the bus and enjoy your trip back to Colby.

As a final thought on the ride back to Colby, think about the possible location of your dream home.  What considerations would you now make when purchasing land along a stream or river that may not have been a concern prior to making this visit to the Carrabassett Stream?
"Sometimes, if you stand on the bottom rail of a bridge and lean over to 
watch the river slipping slowly away beneath you, you will suddenly 
know everything there is to be known." 
· Winnie the Pooh   -

Figures illustrating meandering streams and oxbow lakes on this page

Figures illustrating point bars, cut banks, levees and terraces on this page

Figures illustrating fluid dynamics in a stream on this page

Aerial photographs of the Carrabassett Stream on this page. 

Topographic map of the Carrabassett Stream on this page.
