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Geomorphology

Miller Brook Gully /Fan Investigation

For the past 9 years, we have been studying an evolving gully/fan complex in Stowe, Vermont along the Nebraska Notch Road.  The gully, which formed between 20 and 40 years ago, enlarged significantly over the time we knew it and several times each year fed volumes of silty gray sand to the low-gradient alluvial fan below.  The gully was cut through thinly bedded. glacial-lake silt and sand that overlay glacial till at depth.  The gully was fed by a groundwater system and much of the sediment was evacuated through natural pipes at its base.  Kyle Nichols, was the graduate student who has spent the most time studying the gully; he’s now teaching Geology at Skidmore College.

The gully is not alone.  On either side of the active gully are stable cousins.  One is occupied by a skid road used to remove logs from the slopes above.  The other is in a more natural state.  The latter gully also has a fan at its base. 

The owner (Peter Roberts, 863-8323) of the fields was not particularly happy with this situation and has been attempting for several years to have the gully “remediated’ by the owners of the slopes above.  Early in the summer of 2001, such remediation finally happened unbeknownst to us.  Bulldozers, loaders. and backhoes were brought in.  The gully walls were knocked back, the gully was lengthened, and a drain system was placed at its base.  The gully was remediated as part of an agreement that allowed timber harvesting on the slopes above.  

Our goal for today is simple.  We’d like to compare the naturally stable gully/fan complex to the newly engineering gully.  To do this, we ask you to work in groups of 3 or 4 people.  Each group will have at their disposal the simplest survey gear (a pop level) and a 30 m tape. We’ll start with a brief introduction, let you work, and then do a wrap up together.  Your write up is due next Wednesday.  Each person should submit their own write up although you should work together as a group to digest the data.

1.  Use the GPS to locate the field site.  Write the coordinates here and plot the site on the attached topographic maps.

2. Examine the engineered and natural gullies.  How are they similar?  How do they differ?  Consider all characteristics that you can observe or infer reliably.

3. Fill out the following table using field measurements and measurements made off the attached map of the “pre-remediation” gully.  You’ll need to be creative to make these measurements quickly but reasonably.  Imagine yourselves highly paid consultants with little time to do the job because your client can’t afford much of your time.

THE THREE GULLY CASES

	“pre-remediation” 
	engineered
	stable
	Characteristic

	
	
	
	Length (m)

	
	
	
	Axis Slope (average)

	
	
	
	Side slope (average)

	
	
	
	Volume(m3)

	From map
	From field data
	From field data
	


4. Let’s presume that if it were left alone, the “pre-remediation” gully would have slowly evolved to the shape and character of the stable gully.  Kyle’s back of the envelope calculation based on the volume and the age of the fan below the “pre-remediation” gully suggested that such evolution might take a hundred to a few hundred years.  Given the field measurements that you made, is the engineered gully a reasonable approximation of the naturally stable condition?  Do you think the remediation will succeed in stabilizing the slope?  Make sure that your answers include a justification based on your measurements and field observations.

5. Examine the fan below the stable gully.  Do you think its volume is similar to the volume of the gully that feeds it?  During lab, we will measure the height, sweep angle, and radius of the fan and give you the numbers.  Using the equation for the volume of a right circular cone, calculate the fan volume and compare it to the volume you estimate for the gully.  

	Fan Volume (m3)
	Stable Gully Volume (m3)
	% of sediment retained in fan

	
	
	


If the fan is smaller than the gully, where did the missing sediment go?

In the nomenclature of Jennings et al., what type of fan is this and might or might it not be useful for paleoclimate studies?

