Geology 202

Lab 3

Stream Terraces

Fall, 2006

Name:_________________________

Need:

4 stadia rods

4 50 m measuring tapes

4 x colored tape 

4 sight levels

General

In this lab, we will focus on stream terraces along a segment of the Plotterkill, a second order tributary of the Mohawk River that heads in the Helderberg Hills, just west of Union College.  This lab will be combined with next week’s lab, which will focus on the streams on the north side of the Mohawk River, in order to focus on the regional pattern of terraces.  Be sure to read and reread carefully the papers by Bull and Merritts as these provide important background information for this lab.

Objectives
· to measure the height above the present stream channel of terrace remnants along an approximately 0.75 km reach of the Plotterkill

· to generate cross sections of the valley in which the Plotterkill flows

· to generate a longitudinal profile of terraces preserved along the Plotterkill

· to observe exposures of the material that underlies the stream terraces

· to consider the geomorphic factors that lead to the formation of these terraces and their gradients

Part 1. (in field)- Measurement of the elevation above the present stream of terrace remnants along the Plotterkill


In order to determine the elevation of terrace remnants preserved along the Plotterkill, we will use a very simple surveying tool— the sight level, and we will pick a very simple vertical datum— the present stream.  Once you measure your eye height, you can easily measure the height of terraces above the modern stream by taking sightings across the landscape.  You will need to carefully record the number of sightings that you take to arrive at your terrace remnant.  Multiply this number by your eye height.  For your last sighting, you may need to use the “stadia rods” if your final sighting goes over the top of the terrace.  Simply substract the amount over from your total.  Record all of your data on the terrace data worksheets provided.  For all measuring transects after your first one, BE SURE TO PHYSICALLY WALK-OUT TERRACES BETWEEN MEASURING TRANSECTS TO SEE WHICH TERRACES MATCH WITH WHICH.  Once you decided on terrace correlations, be sure to record this by connecting a line between adjacent transects on your terrace data worksheets.  Work in teams, one person will do the sighting, one will be the spotter, and one will record data.  Rotate duties so that all experience the tasks (but be sure to use your correct eye height value)!  

1. Measure the distance upvalley of your measuring transect from your stream datum (Table 1) and keep very close count of how far upstream and downstream you are.

2. At least once, every sighter should repeat a measuring transect in order to assess the reproducilbility of his/her data.  The degree of reproducibility is critical to know when it comes time for correlating disjunct terrace remnants.

3. Measure the elevation (above the modern Plotterkill channel) of every terrace remnant that you can find at least every 50 m along the stream channel.

4. Measure up one side of the valley and return down the other side of the valley.

5. For short, discontinuous terrace remnants, you may need to measure an elevation transect between your regular 50 m intervals, and be sure to estimate the upvalley-downvalley extent of these terraces.

6. Be sure to take careful notes of which terrace sections can be physicaly traced between measuring transects.  

7. All elevation measurements should be made relative to the modern Plotterkill

8. Alluvial fan gradients perpendicular to the course of the modern Plotterkill must be considered when using fan terraces as part of the data set.  

9. Wherever you find exposures through the terraces, study these exposures and try and determine whether terraces are strath terraces or fill terraces (ie. is bedrock exposed? If so, how far below the surface?)

10. Keep very careful notes and share all notes amongst the group

Table 1 

Starting Distances and Stream Gradients for Reaches of the Plotterkill
	Team #
	Starting Distance

(meters upstream from Team #1’s starting position)
	Starting Elevation

(meters above sea level)
	Gradient for Stream Section

(m vertical / m horizontal) 



	
	
	
	

	1
	0
	163
	0.03

	2
	200
	
	

	3
	330
	173
	0.05

	4
	530
	183
	0.08


Part 2- Computer Lab (in teams)- 

1) Using EXCEL, construct a profile of terraces along the Plotterkill:

· acquire the data generated from the other two teams and enter the data into EXCEL

· Column A should be Distance Upstream from Team 1’s starting point, Column B should be elevation of stream (in meters above sea level).  To calculate the stream elevation you will need to multiply distance*gradient and add this to the starting elevation.  Remember to use the following starting distances and gradients for your plots:

· Column C should be height of terrace remnant above the modern stream to the south of the Plotterkill, Column D should be elevation of terrace remnant (in meters above sea level) to the south of the Plotterkill; Column E should be height of terrace remnant above the modern stream to the north of the Plotterkill, Column F should be elevation of terrace remnant (in meters above sea level) to the north of the Plotterkill.

*remember, as you were walking upstream south was to your left; north was to your right

· To calculate the elevation of the stream at each of your measuring transects, use the stream gradient and multiply it by the distance upstream (in meters) that you measured in the field with the measuring tape.

· To calculate terrace elevation (in meters above sea level) for each measured transect, simply add the height of terrace remnant above the modern stream (in meters) to the elevation of the stream for that transect.  

· Once you have made all of your calculations, you are ready to plot your data.  Highlight the columns that you wish to plot (these are Columns A, B, D, and F).  Use the shift F8 key to select nonadjacent columns.  Then select INSERT>CHART>AS A NEW SHEET to make your graph as a separate sheet on your data file.  

· After adding a title and axis labels, use Page Set Up to adjust the document to print in landscape mode and then stretch it so that it fills the entire page.  

· Now, using the drawing tools you can draw straight lines between measured transects.  The drawing tool is accessed by clicking on the box at the right center top of your screen which has the circle, square and triangle in it.  Then click on the straight line option and draw your lines between data points that correlate; use a solid line to indicate terraces that can be physically traced from one trasect to another; use dashed lines to indicate an inferred correlation.  Double click on your line to make it dashed or solid; color code your lines so that your highest terraces are one color, intermediate terraces are another color and lowest terraces are a third color.  

· add a figure caption by selecting PAGE SET UP>HEADER FOOTER>CUSTOM FOOTER  and type your figure caption centered on the page.  Be sure that you use the font and size that you are using for the rest of your text—this can be selected by highlighting your text and pressing the letter key, then select font, size, and etc.  Also, be sure to turn off page numbering or you’ll get a page number in the middle of your figure.

when you are ready to print, select print preview and make sure it looks OK, then print

2) Construct a cross section through the Plotterkill 

· see Figures 7.11 and 7.12 (p. 243-244) in Ritter for examples of what such cross sections look like

· select the stream reach with the greatest number of terrace remnants on either side of the stream; they need not be directly across from one another; jsut as close as possible

· don’t worry about horizontal distance from the present stream- we’re intrerested here in elevation— just plot each terrace roughly equidistant from one another

· assume that all terraces are underlain by the stratigraphy that you noted in the field

Items to hand—note: this will be a two week lab report):

-table with all terrace elevational data

-cross section of the Plotterkill; this will be a figure in your report

-longitudinal profile of the terraces along the Plotterkill using all teams’ data.  This will also be a figure in your report

-a report that addresses all the questions posed in this lab and in next week’s lab.  For this week’s lab, address the following issues:

· Are the terraces paired or unpaired?  What does this imply?

· Is the Plotterkill incising episodically or has there been just one episode of incision?

· Are the terraces converging or diverging?  What does this imply?  

· Are the terraces strath terraces or fill terraces?

· Why are there terraces at different elevations?

· Are the terraces that you correlated together the same age along the entire length of the Plotterkill?  Explain.

· What do you suppose is the ultimate cause of incision by the Plotterkill (i.e. why was/is the Plotterkill incising episodically?)?

Geology 202

Lab 4

Fluvial Terraces and Lake Levels

Fall, 2006

Name:_________________________

Tools Needed:

· field notebooks

· 4 stadia rods

· 4 50 m measuring tapes 

· sight levels

· 4 x colored tape

· photocopies of Schenectady, Pattersonville, and Rotterdam Junction topographic maps

· hand pick

· reprint of LaFleur paper

General

Last week we focused on fluvial terraces along a portion of the Plotterkill.  In order to determine the ultimate origin of episodes of incision by the Plotterkill, we need to determine whether such terraces are unique to the Plotterkill or whether they are a regional geomorphic feature.  In addition, we must look for evidence of base level change in the eastern Mohawk valley that may be driving streams in the region to aggrade and/or degrade (incise) their channels.  


This week we will conduct an accelerated version of last week’s strategy in a small drainage basin on the opposite side of the Mohawk River from the Plotterkill.  This drainage basin, which is similar in size and bed rock to the Plotterkill, is home to Washout Creek.  If the terraces along Plotterkill reflect a regional control, such as base-level change, tectonics, or climate, we ought to expect to find a similar sequence of terraces along Washout Creek.  Secondly, we will look for evidence of regional base-level changes in the eastern Mohawk River Valley.  Specifically, we will look for evidence of deltas and terraces on top of delta surfaces.  Deltas form in standing bodies of water and, like rivers, are graded to their base level, which can be a reservoir, lake, or ocean basin.  The foreset-topset transition in deltas generally is within several meters of base level (i.e. lake level).  Changes in lake level cause deltas to either aggrade or incise into their deposits.

Objectives
1) measure the height above modern stream level of terraces in the Washout Creek drainage basin and compare the terrace sequence there with terraces noted along the Plotterkill

2) map a high-flat surface near the Hoffmans

3) map all other similar surfaces within the Mohawk Valley

4) document paleocurrent direction(s) preserved in exposed foreset beds on the floor of the Mohawk Valley

5) examine evidence for standing water in the floor of Alplaus Creek, which is a tributary to the eastern Mohawk Valley

IN THE FIELD
Stop 1- Washout Creek

Here we will measure terrace heights along one or two transects in teams and make observations about the type of terraces present.

Stop 2- Hoffmans

After observing the flat surface present here and mapping its extent on our topographic maps, we will describe the deposit that underlies it.

IN THE LAB
1) Using EXCEL, construct a longitudinal profile of terraces along Washout Creek following the directions given in last week’s lab.  Note that the gradient for Washout Creek is 0.05 and the starting elevation is 150 m.

2) Construct a cross section through the Washout Creek drainage basin using the same method that you used for the Plotterkill (see last week’s lab handout).

3) Map the distribution of terraces on the surface of the Scotia Delta.

· Carefully tape the three adjoining topographic map segments together.  Place tape on their back sides so that you will be able to mark the maps continuously.  To see how the photocopies should be spliced together, see the Schenectady, Pattersonville, and Rotterdam Junction topographic maps, which will be placed on the back counter in the Map Room (Olin 322).

· Look carefully for changes in the elevation of the delta surface that are separated by scarps—you will probably want to have the original topographic maps to refer to when you are doing this (they are much clearer than the photocopies provided).  PLEASE, DO NOT WRITE ON THE TOPO MAPS
· Subdivide the delta surface into different levels- color the lowest level blue; the next higher level red; then green, yellow, and purple for successively higher levels.  Remember, if you make two segments the same color, you are indicating that they were graded to the same base level. 

· Look for high delta surfaces in the mouths of tributary streams (similar to Hoffmans) especially those joining the Mohawk from the north) and be sure to include these in your mapping

· Note that the Hoffman’s surface is the highest level you should find.

· BE SURE TO INCLUDE AN EXPLANATION THAT INDICATES WHAT THE COLORS REFER TO  (E.G., OLDEST TERRACE, SECOND OLDEST TERRACE, AND ETC.)

REPORTS (DUE 10/17/06)
Items to include:
Combined for Labs #3 and #4

1. EXCEL table with all terrace elevation data for both the Plotterkill and Washout Creek

2. One longitudinal profile for the Plotterkill and one for Washout Creek; these will be figures in your report

3. One topographic cross section for the Plotterkill and one for Washout Creek; these will be figures in your report

4. a table within your text that summarizes the number of terraces along the Plotterkill and Washout Creek, their typical heights above the modern stream, whether they are paired or unpaired, and any other pertinent information.  

5. map showing the distribution of delta and terrace  levels along the Mohawk River (color coded, with explanation); this will also be a figure in your report

6. a ~7  page report that addresses the following: 

· Are the terraces paired or unpaired??  What does this imply?

· Are the terraces converging or diverging?  What does this imply?  

· Are the terraces strath terraces or fill terraces?

· Why are there terraces at different elevations?

· Are the terraces that you correlated together the same age along the entire length of the Plotterkill and along Washout Creek?  Explain.

· What evidence that you found suggests that there were large changes in base level in the eastern Mohawk Valley; how does this fit in with the scenario presented by LaFleur in his paper.

· What do you suppose is the ultimate cause of incsion by the Plotterkill and Washout Creek (i.e. why was/is the Plotterkill/Washout incising episodically?)?  Consider allocyclic and autocyclic controls.  Don’t not simply adopt one hypothesis, consider all possibilities and then explain why you rule out some and lean towards one in particular.  

· YOU MUST incorporate many of the points made in the papers that we read by Bull and Merritts et al. 

7. As always, in the Conclusion Section, include suggestions for future workers who might want to take your study one step further.  What would you recommend that they do next?

Questions to address in your Lab reports

· Are the terraces paired or unpaired??  What does this imply?

· Are the Plotterkill and Washout Creek incising episodically or has there been just one episode of incision? 

· Are the terraces converging or diverging?  What does this imply?  

· Are the terraces strath terraces, fill terraces, or cut-fill terraces?  What does this tell you about the long term state of these rivers?

· Are the terraces that you correlated together the same age along the entire length of the Plotterkill and along Washout Creek?  Explain.

· What evidence that you found suggests that there were large changes in base level in the eastern Mohawk Valley; how does this fit in with the scenario presented by LaFleur in his paper.

· What do you suppose is the ultimate cause of incsion by the Plotterkill and Washout Creek (i.e. why was/is the Plotterkill/Washout incising?)?  Consider allocyclic and autocyclic controls. 

Points to Remember

· incorporate many of the points made in the papers that we read and discussed by Bull and Merritts et al. 

· spend most of your discussion (interpretation) section on evaluating all possible explanations for the presence of terraces in the eastern Mohawk Valley.  Don’t simply adopt one hypothesis,; instead consider all possibilities and then explain why you rule out some and lean towards one in particular.  There is one hypothesis that is clearly stronger than others, and it is your job to demonstrate this through a careful testing of all hypotheses regarding the formation of terraces.

· Be sure to refer to your data (especially your summary table) and all figures when evaluating the various hypotheses regarding the origin of terraces in the region.

· Don’t forget the varves we saw last week in Alplaus Creek—these are relevant to your terrace lab!

