Fluvial (River) Transport of Bones Lecture Notes
Lecture:

1. Introductions/Business

2. Suggest students take notes because they will miss material (professionally we take notes!!).   

    Remind them they are science peers and will be treated like one. Feel free to ask peers for 

    help!

3. This lab will be real science. I will treat you like other scientists. So THINK!!!!  

4. Content lecture (dyanamic and engaging, and no more than about 15 minutes at most)

Science is a philosophy, an approach to the way you investigate the world.

Science can be defined by falsifiablity. 

If you can prove it wrong it is science, if not, it is not. 

There is a method we use, called the scientific method

No set number of steps (unlike what you were taught in grade school)


It is a thought process

1. Observations are made (observation + error bar)

2. Some investigator is interested in the observations 
(without an interested researcher no science takes place)

3. Development of a hypothesis

A. Based on observations

B. Explains observations (causal process explanation)

C. Makes predictions

4. Test hypothesis (try to falsify it)

A. Collection of observations

5. Reject/support hypothesis (failure is a GOOD thing!)

6. Generate a new hypothesis

7. (cycle repeats)

8. Elevate hypothesis to theory status after many tests without falsification. 


What about applying information (doctors, engineers, forensics, ??)



They are scientists, but usually not creating information



Technicians who often use the same or similar thought process to solve problems



Science and its applications are symbiotic



Both have their functions and they feedback on each other



One is not better than the other! Just different tasks.



One to create information, the other to use it to improve life/provide observations.

Explain Outline of Lab to Students: 

Doing the scientific method

Make observations

Develop a hypothesis

Test it (observe things-you will get bones of your own)

Accept or reject it

Apply what you learned. 

Recap Lecture (Last 10/15 minutes after students have run their tests):

1. Ask each group to briefly discuss what their hypothesis was, their results, and conclusions

2. Highlight that failure of a hypothesis is GOOD

3. Point out that more questions are generated than are answered. This is normal and good. 

4. End with the head fake: What were we REALLY studying? Palontology? Archaeology? Nope. 
We were studying forensics. Where to find body parts in rivers


Highlight that research crosses disciplines, and a researcher should be conversant in the 
relevant disciplines as well as understand the applicability of their research to society. 

Action Items: 

Initial conditions:


Run the flume with bones all starting at the top of the flume. 


Run the flume with a constant velocity


Run the flume with a flat bed (no tilt to it)


Run the flume with a relatively well sorted sediment (otherwise results get complicated)

Hand out lab sheet

Divide in groups

Tips and Advice:

1. It can be hard to get bones for such a lab. Owl pellets provide a ready supply, as do museums and teaching collections. However, the best way to do this is to make a set of your own bones. Have students bring in bones they kept from meals, or clean animals yourself. An effective way to leaverage this exercise would be to have a decay lesson/lab where animals are observed decaying, then their bones are used for this trial. 

2. If you want to get many bones easily, go to a butcher shop, or a meat processor (where hunters get their animals processed). These locations will have many remains, usually free of charge. 

3. This lab is unique because we do not have a good idea of how bones move in fluvial systems. So you, as the teacher, are in the dark about the answers too. This puts you in a wonderful position to be honest and admit you do not know the answers. This models how real scientists behave in a way that most lab activities cannot simulate. 

