BES 301

Winter 2011

UDATA ANALYSIS HOMEWORK ASSIGNMENT 

Due: February 22 by start of class
UBackground Information

Salmon are an important set of fish species in the Pacific Northwest. Salmon are anadromous fish – that is, they spend part of their life in freshwater streams and part in the saltwater of the ocean. The small freshwater streams of northern King and southern Snohomish counties are used by salmon as spawning habitat. In the upper portions of these streams eggs hatch and the young salmon begin to develop. The salmon then travel down these streams and out to the ocean (for 1-3 years). After they feed and mature in the ocean environment, the salmon travel back up the streams to spawning sites where they lay eggs and die, completing their life cycle. A number of features of the stream environment are critical for salmon to be healthy and successful. For this exercise we will examine data on four such features:
1. Dissolved oxygen

Salmon require water with high concentrations of dissolved oxygen. Lower concentrations of dissolved oxygen, particularly below10 mg O2 / Liter H2O are detrimental to salmon health.

2. pH
Stream pH is a measure of the degree of acidity of the water (actually a measure of the concentration of free hydrogen ions in solution). Salmon thrive in conditions where pH is close to neutral conditions (pH = 7.0 at neutrality). In either acidic (low pH) or alkaline (high pH) conditions, salmon do not do as well.

3. Vegetation cover
In general, salmon do better in streams with greater degrees of vegetation cover along the streambank. There are a number of reasons for this and I will highlight two here:

· Salmon prefer cool water. Streams with more streamside vegetation are cooler because the vegetation shades the water from sunlight.

· Streamside vegetation contributes organic material (leaves, stems, etc.) to the stream, which supports aquatic insects that are the main food of salmon.
4. Large woody debris density
Salmon thrive better in streams with more large woody debris. Again, there are a number of reasons and I will highlight a few here:

· Salmon use large woody debris (e.g., logs and branches sitting in the stream channel) as hiding places (cover) from predators (birds, other fish).

· Large woody debris provides habitat (food, attachment points) for aquatic insects that salmon feed upon.

· Large woody debris can deflect the stream’s current and create pools of relatively still water that are important resting places for migrating fish (respite from fighting the stream’s current)
If you would like to read more background information on these topics there are a variety of good web resources on salmon. I would suggest you review one or two to help with your write up. Here are a few:

HUhttp://www.ecy.wa.gov/programs/sea/pugetsound/species/salmon.htmlU
HUhttp://www.fish4thefuture.com/pdfs/salmon_ecology_fact_sheet_final.pdfU
HUhttp://www.kingcounty.gov/environment/animalsAndPlants/salmon-and-trout.aspxU
HUhttp://en.wikipedia.org/wiki/SalmonU
UScenario 
You have been assigned to characterize selected features of salmon habitat in two streams in northern King County: North Creek and Bear Creek. The central question being addressed is whether there are differences in salmon habitat factors in these two streams. You measured the following parameters on April 16, 2008:

1) Dissolved oxygen. The concentration of dissolved oxygen in the stream water.

2) pH. The pH of the stream water.

3) Vegetation cover. The percentage of the stream channel area that is shaded from direct sun by an overhead canopy of plants.

4) Large Woody Debris. The density of large woody debris elements (e.g., logs) present in the stream channel, as measured by the length of such elements per unit length of stream channel.

These are only one day’s worth of data, but do not dwell on the limited sample in time (I’ve only given you one day’s worth of data so it is more manageable for your analysis and report) – assume these data provide a reasonable representation of the habitat parameters in these streams. The data collected are presented below in a basic grid format. Each of the numbers in the grid represent a single sample at one of five locations along the creek (you can consider them replicate samples). UNote that this grid format is NOT the format you should use in your reportU (see following text and material presented in class about tables for a description of the proper format). The numbers in each table are independent samples (not paired in a row).
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U1. Table Presentation

You are to produce ONE table summarizing the data provided above. The table should be appropriate for use in a “Results” section of a scientific paper. The table should incorporate all of the important elements we discussed in class, including a complete caption and results of a statistical analysis (test means with a Student’s t-test). You should place your name, date, and the words “BES 301 Data Analysis Homework Assignment” at the top of the page. Your submission must be typed. 

Be sure to look over the examples we used in class and the chapters in your textbook on effective scientific illustrations!



U2. Results Text
Attach Uup toU one separate page of text (double-spaced required) to the table (from part 1 above) that presents the results as you would find them described in a Results section of a scientific paper. It will likely take less than one page if you are concise (yet thorough). Use the papers you have read for this class and our early class discussions about scientific research papers as a guide to writing this (do not forget the principles of scientific writing style presented earlier in class).
Remember that in a Results section the text should highlight trends, differences, and lack of differences that you feel it is important to point the reader toward. Re-read the Results section of the paper handed out to you earlier in the quarter and read Results sections other papers you have been using for your Literature Review Exercise. A Results section should not interpret or editorialize, though it should highlight trends, differences, and similarities for the reader. You should highlight mean comparisons and trends in variability. Some general thoughts about writing a Results section:

· In the text of a Results section simply state the specific trends or data and cite the table that illustrates that point in parentheses following the statement (your only illustration will be Table 1).  For example:  The cover of Rhamnus californica was 50 % greater in the north-facing communities, regardless of soil type (Figure 1). Or another example could be: “Oemlaria cerasiformis displayed 0.2 – 0.4 MPa greater water stress in the degraded sites than the reference site (Table 4).” Avoid direct references to illustrations (e.g., The data in table 3 show that...).  It is more concise to just state the results themselves and reference the illustration parenthetically.  Reference the illustration immediately after the first statement that utilizes those data.

· It is helpful to the reader to include in the text comparative values in describing differences in the data.  In the example above I used the phrase “was 50% greater” in this way. This provides an idea of the magnitude of the differences you are talking about without repeating the exact data present in the table or figure. Do NOT repeat exact data in the text that is already presented in an illustration (unless there is a good reason).

· Be sure to utilize statistical analyses (t-tests in our case) and measures of variability in the data presentation.  

· Do NOT state that there are differences between means if statistical analyses indicate this is not true. Even if means are numerically unequal they must be treated as equal if statistical analyses indicate a lack of a difference.  However, in some cases you may point out “suggestive” trends that are not statistically different if you feel that circumstances of measurement or small sample sizes precluded the detection of a real difference. In such an instance you must word things quite carefully.  Use phrases like “there is a suggestion that…” or “there is a consistent trend toward higher diversity in the reference site although the differences were not statistically significant”.

· You should note any important differences (or lack of differences) in your measures of variability (independent of any comparisons of means). This does not mean you need to statistically compare every set of standard deviations (we did not cover how to do this in our class). As with the means, your text should highlight those comparisons you feel are important.

U3. Discussion
Include a maximum of 1.5 pages (double-spaced) of text at the end that discusses the results in terms of the central question being addressed, as would be found in the discussion section of a scientific paper (citations optional – you can use external sources or base your discussion on the background information provided in this handout). Be sure to discuss the implications of the results on variability as well as mean comparisons.
0BUSummary of what I expect you to hand in

1. Table summarizing data that would be appropriate for use in the Results section of a scientific paper (16 pts)

2. Up to one page of text describing the data in the table as you would expect from a Results section of a scientific paper. I would expect you could do this in about ½ to 2/3 of a page. (12 pts)

3. Discussion – up to 1.5 pages to discuss and interpret the most important trends, differences, and lack of differences (12 pts)
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All numbers in these 4 grids represent replicate samples in space (not data taken at different times)








