Fluvial (River) Transport of Bones
Name: _______________________

Introduction: 


Skeletal material is often found in fluvial (river) systems, both in the modern world (forensic cases) and recovered from fluvial deposits (archaeological and paleontological excavations). Understanding how bones are transported and deposited by rivers can aid analysts interpretations of the past by showing them what transported skeletal assemblages look like, and where bones might be buried in fluvial deposits. Since skeletal elements can be transported significant distances over geologic time, studying bone transport can inform investigators how much time and space may be represented by a given fossil or archaeological deposit. This, in turn, constrains the analysis of any given fossil or archaeological assemblage by restricting the amount of space and time it could represent. 


A flume, an artificial river constructed in a laboratory, is a useful tool for investigating sediment transport since variables such as water depth, flow velocity, discharge, bed gradient (tilt), and bed composition (sand, etc.) can be manipulated by the investigator. Consequently flume studies can investigate the effects of isolated variables on transport; studies which would be logistically nearly impossible in the heterogeneous environment of a natural river or stream. When studying bone transport, flumes give students and researchers an unparalleled control of variables while providing instant access to both results and the study location (on campus). Flume results are also often applicable to natural systems or, at least, form the basis for developing more sophisticated hypotheses that can be tested in natural fluvial systems. 

Goals: 

1. Learn/review the general philosophy of science. 

2. Apply the philosophy of science to the study of fluvial bone transport. 

3. Apply information learned through the ‘scientific method’ to the interpretation of a fossil assemblage. 

Instructions: 


Divide yourselves into groups of four to five students then observe the skeletal elements in the flume. These bones were soaked in water until they were saturated, and they have been in the running flume for hours. All bones started near the beginning of the flume. Record your observations both individually and as a group on the following pages (each person should record their own answers and work, and credit those they worked with). After recording observations, work as a group to form a hypothesis that can be tested in about an hour using the flume and around half a dozen bones. After deriving your hypothesis, determine what observations you will need to make, develop a data table, then run the experiment. When you are ready to run your experiment, approach the teaching assistant and tell them what you want to do, to see if it is reasonable. You will then run your experiment and accept or reject your hypothesis. You should take your observations and develop your hypotheses in about forty-five minutes, leaving about an hour to run the experiment and take observations. After your experiment you will be asked to use what you learned to interpret a fossil assemblage as your homework. The pages that follow walk you through the thought process, and mirror the content that was discussed at the beginning of class.  
Initial Observations:

Record everything you see. Think about all possible variables, including bone properties (size, shape, density, etc.), orientations, distance transported, and burial, among other things. (Note: If you are not writing frantically you are not observing enough…) 

Hypothesis Statement: 

Observations the Hypothesis is based on (subset from above list, yes you should rewrite them):

Explanation of the Observations (when stating the hypothesis-remember, cause and effect!):

Predictions of the Hypothesis (what you will observe to test the hypothesis): 

Hypothesis Test: 

What specific data do you need to collect to test this hypothesis (these are predictions!)?

Design a Data Sheet for your hypothesis test and produce it in the following space: 

Conclusion:

Do you reject or support your hypothesis? (This is basically a ‘yes’ or ‘no’ answer.)

Explain why: 

List your assumptions AND sources of error:

Application (Homework): 


You are a professional paleontologist and you have collected a series of fossils from a quarry. The quarry map is depicted below. Given the observations and hypothesis testing you performed above, do you believe the assemblage of bones was transported or reoriented by water? Explain why. Include details from the observations you made!
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