Earth Systems Science

Group Project

Monitoring the Florida River

The Florida River is a source of water for the city of Durango and for agriculture south and east of town. It is affected by both natural processes (typical river processes, plus the local geology and weather) and by human activities (irrigation, natural gas drilling, and simply building new houses in the watershed).

Since the fall of 2007, FLC geology students have been studying the water flow in the Florida River. Later this semester, you will add to the data that has already been collected, present your data to the rest of the class, and write a paper discussing what it all means.

Each lab group will be responsible for collecting data at one or two of the nine sites that we are monitoring. The labs will be divided into groups responsible for four different types of data: discharge, sediment load, one set of water chemistry data (pH, total dissolved solids, nitrate, nitrite, and phosphate) and a second set of water chemistry data (dissolved Na, Ca, K, Mg, Si, and Al). Your group will be responsible for comparing your data with that collected by other members of your class, with that collected at different sites by other classes, and with that collected at your site in previous years.

The work on the project will be completed in several stages. During some weeks, the lab will be related to the group project. During other weeks, you will have related homework to complete outside of lab. And at other times, your group will need to meet outside of lab to do background research, come up with predictions, prepare a presentation, and write a final paper.

Schedule

	Hand out week of 9/8; Due  week of 9/15
	Graphing exercise #1 (seasonal variations in discharge)

	Hand out week of 9/22; Due week of 9/29
	Graphing exercise #2 (comparison of previous data using Excel)

	Week of 9/29
	Choose data group

	Due week of 10/6
	Background

	Due week of 10/20
	Hypothesis/expectations

	Week of 10/27
	Data collection during lab

	Week of 11/3
	ICP analysis (for second water chemistry group)

	Week of 11/17
	Presentation of preliminary results (in lab)

	Week of 12/8
	Paper on project due


Background (due week of 10/6)

Before you collect data, you should know what it is you are collecting, and why we care about it. In a typical scientific paper, this information is contained in the background section. A draft of the background section of your Florida River paper is due during the week of October 6.

Your background section should be approximately a page long, and should include discussion of the following issues:

· What is (discharge, sediment load, pH, etc)? 

· In what units is it measured? 

· What controls whether it is high or low? 

· Does it cause any problems or provide any benefits (to human health, to plants and animals, to the economy)?

Your background should be written in sentences and paragraphs, not as questions and answers.

Hypothesis/expectations (due week of 10/20)

Before you collect data, it’s helpful to know what you expect. (There are many reasons why you might get numbers that make no sense. Maybe your pH meter was calibrated wrong. Maybe you got fingerprints on the vial used for turbidity measurements. Maybe you read the time wrong off of a stopwatch. Maybe you used two different sets of units when you calculated discharge.) Having an idea of reasonable values lets you know if you should repeat a measurement, or re-check a calculation. 

A brief (less than one page) discussion of your expectations for your data is due the week of October 20. Your discussion should answer the following questions:

· What range of values are reasonable for your measurements? 

· What values would be high? What values would be low? 

· What do you expect for the area we are observing – high, low? 

· How does the season (fall versus winter) affect your expectations? What kinds of conditions would change the values that you expect?

Data collection (week of 10/27)

Done in lab – meet for lab with clothes for going into field and a notebook for collecting data. Your instructor will provide equipment, sample bottles, etc. Details about sample collection are found on the handout for Lab 9.

Presentation of preliminary results (week of 11/17 in lab)

With your group, prepare a Power Point presentation that explains your data to the rest of the class and compares it to similar data collected at different dates and at different sites along the river. The entire class will discuss how each type of data relates to the others.

The presentations should include, at a minimum:

· An introduction that explains the data that your group collected. What is it, why do we care about it, and how did you collect it?

· A presentation of your results. What did you find out?

· A comparison of your results with the same type of data collected at different sites along the river. You should make appropriate graphs in Excel and explain them.

· A comparison of your results with the same type of data collected in previous months. Again, make graphs in Excel and explain them.

· A discussion of what you think it means. Were all the analyses the same? If not, what do you think caused the differences? How did your results compare with your predictions?

Final paper (due week of 12/8)

· You should turn in one paper for your entire group. It should be as long as it needs to be to adequately cover the topic.  Three to five pages of text are reasonable.

· Diagrams, figures, and/or tables are great ways to present data. All images should be numbered in the order in which they are used (Figure 1, Figure 2, etc.) and should be referred to in the text:

The concentration of sodium increases downstream (Fig. 4).

· All figures should have captions that explain what is shown:

Figure 4. The concentration of sodium (ppm) increased downstream during October, whereas the concentration of potassium (ppm) did not change significantly.

· If your figures include images or information that you did not collect, you should cite the source of your data. (This includes information and images that you found on the internet.)

· Paper should be typed, double-spaced, 12 font (either Times New Roman or Arial) with 1 inch margins around all pages and each page (except title and first page) numbered in upper right corner.

Organization of the paper

Title page with names of authors, date and class

Introduction

State problem, hypothesis, any relevant background information pertaining to this research and the big question – “who cares and why is this important?” You may edit the background section you wrote earlier for this part of the paper.
Methods

What testing procedures and equipement were used to conduct the research? When did you collect the data? Where was the data collected? This portion of the paper should be as brief and concise as possible.

Data

Description of the data that you collected. This is not the place in the paper where any interpretations are made concerning the data – that belongs in the discussion
Tables, charts, etc… are very useful here.  The data still needs to be described in text, but visuals (i.e. tables, etc.) are very powerful.
Discussion

What does all that data mean?  Are there repeating patterns and trends or is it non-predictable and sporadic?  This is a great place to present things that may have affected the outcome of the data.  This is also the place to talk about the implications of your study for humans.

Conclusions

Summarize the work done (briefly). You may also suggest further work – did your data raise any questions that could be investigated using other methods?
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