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LAB REPORTS: ENVIRONMENTAL SAMPLING OF LAKE WAUGHOP
Each week, you will be expected to turn in a very short lab report, as described below.  In addition, a formal lab report that focuses on one of the topics will be required. This formal lab report will closely parallel the format used in published scientific papers. 

You may choose one of the topics from the lake labs as the primary focus of your formal lab write-up:  Dissolved oxygen, phosphate, metal contamination or alkalinity. 

Weekly lab reports:  (Due after the lab is completed)
You and your partner may turn in one lab report.  This weekly lab report should include

1. The carbon copy of the data page from your laboratory notebook.  Since you will be designing your own data pages for these experiments, give some thought to the best way to arrange the data in order to make a clear presentation. 

2. Any applicable calculations and graphs.

3.      Any applicable post-lab questions.

Formal Lab Report  

This formal lab report has two main goals.  One is to introduce you to the typical format used in scientific papers.  The second is to help you strengthen your understanding of how some of the factors important in a lake ecosystem interact with one another.   For this formal lab report, you should select one of the four lake labs as your primary focus AND select a second lab as your secondary focus.  Further details on how to address your primary and secondary foci are provided in the “Introduction” and “Discussion” descriptions below.   
The expected length of this report is 3-5 pages (not including the data and graphs).   Each individual will produce his or her own formal lab report.  

Your paper should contain the following parts:

1. Abstract

In one paragraph you should provide an overview of what you did, why you did it and your results/conclusions.  The abstract should provide enough information to allow the reader to decide if the paper is likely to meet his/her needs.  Since an abstract really functions as a summary, it is typically written after the rest of the paper is finished.  

2.  Introduction

The Introduction section of a scientific paper is designed to provide a context for the work being reported.  It should provide a background for your analyses and also describe the importance of the work completed.  To help provide context and to further your understanding of interactions within systems, for this particular lab report, you are also asked to relate your primary topic to your secondary topic.  
As discussed in class, lakes are complex systems where the biotic and abiotic components of the system interact in a myriad of ways.  For example, increasing levels of phosphate in a lake can lead to large increases in the amount of algae present.  When this algae dies, it can result in decreased levels of dissolved oxygen in the lake.  As another example, changes in the alkalinity levels in a lake can affect the ease with which calcium containing rocks will dissolve in the water.   In this report you should focus your attention on your primary topic, but you should also make clear that you understand the interactions between your primary topic and your secondary topic.  
The introduction section should be approximately one or two pages in length.  In order to complete this section, you will need to go beyond the introductory information provided in the lab handouts.  Although the lab handout and textbooks dealing with water pollution will be helpful, it is expected that you will also read some relevant journal articles that involve your chosen topic.   
Some questions to stimulate your research are provided on the last page of this handout.  It is not necessary to respond to all of these questions, nor do you need to limit yourself to these questions.  They are merely suggestions for topics that you may wish to pursue.  (Some appropriate textbooks and other references are available in the chemistry library.  Other material can be found in the college library and in public libraries.  It is expected that you will use print resources as well as on-line resources.)  
As seen in the example journal articles used in class, your introduction should also include appropriate citations.   The format used for citations in scientific journals varies from one journal to another.  For that reason, you may use the APA Style Manual, the Chicago Manual of Style, or the style required by your favorite scientific journal for your footnotes/endnotes.   If you would like further assistance about appropriate citations, please see you instructor.  
Although you should use (and cite) information from your references in your paper, it is important that your entire paper be written in your own words.  Scientific papers very seldom include direct quotations, so it is crucial for you to know how to paraphrase appropriately.  Whenever you paraphrase another’s work, it is still expected that a citation will be provided.  However, using someone else’s words without quotation marks, even when a citation is provided, is plagiarism.  You will find some very helpful information about intentional and accidental plagiarism on the Pierce College Library website.  Their website also has some useful examples of appropriate paraphrasing.  

3.  Materials and Methods

This section should include a brief description of the types of samples studied and the method(s) of analysis used. It should not include a step-by-step procedure. 

4.  Data 
You should include a "clean copy" of your data.   Present the information clearly so that it can be easily understood by the reader.  This data should be typed.  

5.  Graphs and Calculations
This section should include your calibration curves as well as a set of sample calculations, as appropriate.  For example, you should give a sample calculation that shows how you made the standard solutions. (It is not necessary to type the sample calculations.  They may be written by hand, but should be clearly presented.)

6.  Discussion and conclusion

This section should contain a brief analysis of your experiment and your results.  You should compare your results with those that you would expect and comment on the degree of pollution of Lake Waughop.  Since it may be difficult to locate data specifically on Lake Waughop, you might wish to compare your results to a "clean" and to a "polluted" lake.  This would also be an appropriate place to summarize some of the connections discussed earlier between your main topic and your secondary topic.
If any problems were encountered in your analysis, they should be mentioned here.  This section should also include a short paragraph that provides a summary of your results.  

Notes and Suggestions on specific topics
These suggestions apply primarily to the Introduction section of your lab report.

Dissolved Oxygen
a)       You might want to discuss the process of eutrophication and the impact that it has on dissolved oxygen levels.  
b)
You may wish to focus on the chemistry involved in the sodium thiosulfate titration instead.  (Feel free to do one or the other; it is not necessary for you to do both.)
c)      Another potential topic to address is redox titrations in general.
d)       You may want to relate dissolved oxygen levels to changes in phosphate levels or to changes in metal contamination.

Phosphates
a)
Why is the level of phosphate in a body of water important?
b)
What are some likely sources of phosphate?
c)
What is cultural eutrophication and how is it related to phosphate concentration?
d)
What land use and water use issues affect the health of a lake like Lake Waughop?
e)
What role do detergents or sewage treatment plants play in phosphate contamination of aquatic ecosystems?
f)
You may want to compare phosphate levels to the ability of metals to dissolve in a lake ecosystem.

Metal Contamination
a)
Our lab experiment on metals studies the concentrations of calcium in Lake Waughop.  The amount of calcium does not typically present a health hazard, but the level of calcium is related to the alkalinity of the lake.  You might want to focus on the relationship between calcium levels and alkalinity in the introduction section.
b)
Or, rather than discussing calcium, you could focus on the technique of atomic absorption spectrophotometry.   (This is a widely used technique for measuring levels of metals in aquatic ecosystems.)
c)
Another area you might choose to focus on would be the relationships and the equilibria that are related to calcium, carbonate, and carbon dioxide.
d)
Since the same method (AA) is used to monitor the concentrations of toxic metals, you could focus your introduction on a toxic metal such as mercury, lead, or arsenic (rather than on calcium).  For the purpose of this paper, it is fine to choose this option, even though the result will be that the information in the Introduction section will not relate as closely to the calcium data that is in the data and results section as one would expect in a published paper.  

Alkalinity

a)    
As described in the introductory material for the alkalinity lab, the amount of calcium present in a body of water is closely related to the alkalinity of the water. You might want to focus on this in your introduction.
b) 
You might choose to look at the “sources” and “sinks” for calcium in a typical body of water.  You might also discuss how calcium levels in a lake relate to geologic features near the lake.

