NOTE TO INSTRUCTOR: The goals of this activity are largely focused on how to conduct a scientific field investigation, rather than on the geomorphic content. It can be easily adapted to other geomorphic features. 
Hypothesis Testing through Field Investigation of Mystery Mounds

On this trip we will be examining the mysterious mounds on the top of Umptanum ridge south of Ellensburg, Washington. Multiple hypotheses have been proposed in the scientific literature on the origin of these and similar mounds in other regions, but no clear consensus has been reached regarding how they have formed. 
Objectives
1. Formulate a testable hypothesis that addresses one of the proposed processes involved in forming or subsequently shaping the mysterious mounds on Umptanum Ridge. 

2. Design an experiment to test your hypothesis and collect the necessary field observations and measurements

3. Prepare a single joint report from each group that fulfills the following criteria:

a. Report must follow and include all elements of the format on the attached page

b. Analysis must include at least one graphical representation of your data, e.g. x-y scatter plot, histogram or other graph format appropriate to the type of data that you collect.

4.  (1 week later) Get into mixed “jigsaw” discussion groups composed of one student from each field research group. Each student will briefly summarize their research hypothesis and results to the jigsaw group. The jigsaw groups will then each develop a single revised hypothesis based on the combined results from all of the field studies, which will be discussed in class.
INSTRUCTIONS
1. Hypothesis: Before choosing a topic, think carefully about how it would shed light on one of the proposed processes involved in forming or subsequently shaping the mima mounds. Then formulate a testable hypothesis relating the topic and process. 

**Check your hypothesis and experimental design with the instructor or T.A. before you begin.
Sample hypothesis: We hypothesize that the existing mounds were shaped by wind, and therefore predict that the long-axis of the mounds will be aligned in the same direction as the prevailing wind at this location.
Sample topics (determine how these topics relate to a particular process and formulate a hypothesis):

Alignment:  Relation between the alignment of the mounds and the slope, wind direction or other factor.
Dimensions: Measure the height vs. length, width or circumference of the mounds.  Does the height increase in proportion to the size of the mound, like sand dunes? are all mounds of similar height?

Rock Rings: Determine what percentage of the mounds are surrounded by rock rings; whether the mound is centered within the ring or not; whether there are rocks within or on top of the mounds, .

Animal Activity: Look for evidence of pocket gopher activity in and around the mounds (holes, digging piles).

Other topics of your choice—check them with instructor or TA.

2. Field Investigation—collect field measurements to test your group’s hypothesis. You must collect an adequate number of measurements to characterize the system you are investigating (e.g. at least 20 data points).

3. Group Report--Your report should follow the format on the attached page. Analysis must include at least one graphical representation of your data, e.g. x-y scatter plot, histogram or other graph format appropriate to the type of data that you collect.
4. Jigsaw Discussion—This activity will take place during lecture after the group reports have been completed, approximately 1 week after the field trip (I will let you know the day ahead of time). Each student should come prepared to summarize their group’s hypothesis and major results to their jigsaw group. 

Use the following format to write your report:

INTRODUCTION




Hypothesis—Short statement of the hypothesis you are testing


Background information on previous explanations of the origins of mima mounds
Study site location and description


METHODS

Step-by-step description of field methods

Examples of any formulas used for calculations

DATA

Sample calculations

Tables of all of your raw data

Maps, sketches etc. that present your data and observations
RESULTS AND DISCUSSION

At least one graphical representation of your data, such as x-y plot, histogram, rose diagram, etc., and an interpretation and discussion of your graph(s)
Interpretation and discussion of your data

Does your data support your hypotheses—why or why not?

Sources of uncertainty
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