Geol 310, Geomorphology Lab 3
Finish during field trip today


Final report on labs 1-3 due Apr. 14
Deltas, Part III:  The Real Thing


As we have seen in the first two labs, detailed descriptions of sediments and landforms can lead to important conclusions about how a depositional landform originated, and how to distinguish between landforms.  By understanding the processes by which surface features form, we can use subtle and not-so-subtle characteristics (like landform shape, sediment grain-sizes, sorting, flow-features, etc.) of a deposit to distinguish its origin.  Geomorphologists need to assess critically, however, whether or not the sediments underlying a landform are related to the development of the landform.  It is possible that the sediments were deposited long before the development of what might only be an erosional landform.  On this field trip, you will observe and describe sediments exposed in a pair of gravel pits.  These “observations” lead to some rather surprising conclusions.  To find out what they are follow the steps below.  (NOTE: this lab takes place in an active gravel pit – please be careful and do not throw rocks at the highly unstable quarry walls!!!!).

Gravel Pit A: Butler Pit:

1. During the drive to the quarry, on a separate sheet of paper, develop a list of multiple working hypotheses for the landform marked “A” (shaded grey) on the 1:24,000 scale topographic map attached.  Do the same for Landform “B” (the large hill between the two quarries).  Remember, for a guess to become a hypothesis, it must have some scientific reasoning or evidence to support it, so give your reasons for your hypotheses!

2. Describe the locations of the two gravel pits and the orientation of the quarry faces that we look at.

3. The landform that is occupied by Pit A, the Butler Pit, is now almost completely gone.  What shows on the topomap and the Shaded Relief map as a nearly flat bench is now a hole in the ground.  It was once filled with gravels and sands similar to those near the base of the Samish Pit.  Are such sediments consistent with Landform A on the topomap?  In what ways?  Describe Landform A, and present evidence for your hypothesis of origin based on our visit to it.  

4. At the Butler Pit, draw a sketch of the outcrop where we stop, showing the scale, and label the major different layers, or units, you can distinguish.

5.  Describe the sediments in terms of their

a. Bedding – thickness, continuity

b. Grain size and sorting – imagine you had the Mega-Malvern Mastersizer…how do you think the different layers would compare in this exposure?  How would they compare to our stream-table delta?  

c. Roundedness of grains (including any variations between the beds)
d. Sedimentary structures (e.g., cross beds, graded beds, lenses, etc.)
e. Lithologies (look at the variability of the clasts at your feet)
**Note** In scientific studies, it is important to keep objective information (such as your observations and descriptions above) separate from your interpretations (below)!!
6.   Hypothesize what the depositional origins might be for the beds, and give evidence to support your hypotheses.  From what direction did the sediment come?  How can you tell?  Does the shape of the landform (A on the topomap) match with the sediments?  Why or why not? 

7. Are the sediments consistent with the modern Samish River?  Why or why not?

Gravel Pit B, Samish Pit:


Sketch the major layers (beds) that visible at the Samish Pit and describe the units as we did for the Butler Pit.  Hypothesize the origin of the major beds here, and consider how they relate to those at the Butler Pit.  Does the shape of the landform B match with the sediments?  Why or why not?
After completing all of this, try to figure out the relative ages of the sediments and landforms from the two pits.  Which is older, and why?  This determination requires you to recall your early geologic experiences with cross-cutting relationships.  Use both landforms and sediments in your reasoning!
Final Report, Labs 1-3: 
Finally, put it all together…in a 2-page typed (double spaced) summary, discuss the characteristics (sediments, structures, and morphology) and formation of our stream-table delta, and compare them to the natural delta sediments and landforms we observe on the field trip, and the Mississippi delta as described in McPhee.  How are they similar, and how are they different?  Give some hypotheses (with your reasoning!) to explain the differences.

Be sure to turn in your notes and sketches from the field trip (including your answers to the questions on this lab sheet, quarry descriptions and unit descriptions, and your hypotheses for the origins of the units)!  I will grade them along with your final report (see grading rubric on the class web page).

