Parts of a Scientific Manuscript
Title – Scientific manuscripts should include a concise title that describes what the paper concerns.  For example, if you did an experiment examining what happens to various grass species that are eaten by rabbits, you might want to have a title such as:

The effects of rabbit grazing on grass populations

Rabbits can cause some grass species to become extinct

Increasing rabbit populations stress grasses

Examples of titles you should not use are:

Rabbits (What about them?)
Rabbits and grass (A little better, but still too vague.)
The title should not include quotation marks and should be at the top of the first page and centered.

Introduction – The Introduction is the part of the paper where you orient the reader in the right direction of thought.  You provide information that is relevant to understanding the concept.  So, in the example above, you should use the introduction to explain what kinds of grasses rabbits eat, how much they eat, and if rabbits prefer some grasses to others.  Also include any hypotheses or predictions you might have.  

Basically, tell the reader what we already know about the subject and use that information to lead them into your hypothesis.  By the time you get to your hypothesis, the reader should see that it logically fits.  You have to convince the reader that your hypothesis is reasonable based on the information we already know.
Methods – This is the section that describes what you actually did.  Its purpose is to provide enough information to a reader that s/he could replicate your experiment.  Include any information that would impact interpretation of the results such as when and where the experiment took place (if it matters), as well as the actual procedures you used for collecting data.  
Remember, the Methods section is written as an account of what you did (in the past tense), not as directions for someone in the future.  Also, be sure to eliminate unnecessary information because it only confuses the reader.  Sometimes for complicated procedures that involve lots of different quantities of solutions or timing you can use a table to make the methods simpler.
Results – You present your data in the Results section. There are two common mistakes students make with this section.  First, absolutely do not list a big collection of raw data.  You want to convey quickly to the reader what the essential results are.  Giving a huge list of measured values is confusing and overwhelming and does not produce an easy picture.  Instead, you should present summary statistics such as means and standard deviations that describe what the average values were in the population and what kind of variation there was among individuals.  Second, you have to provide some text other than just, “The data are in figure 1.”  The reader should be able to get a good idea of the trends from only reading the text.  Graphs and tables are used to support the statements you make in the text.  For example:
Rabbits consumed nearly twice as much of grass species A than they did of grass species B (Fig. 1).  Even when given no choice, rabbits did not consume much of grass species C (Table 1).
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Figure 1.  Amount of grass consumed by three rabbits over a period of ten days.  Species A and B refer to the two species of grass offered simultaneously to the rabbits.
Table 1.  Proportion of available food choices rabbits actually consumed.  Each set of three rabbits were given 2250g of grass either of one species or distributed equally (750g each) among the species.

	Species
	Avg. Proportion Consumed With Choice
	Avg. Proportion Consumed Without Choice

	A
	0.89
	0.99

	B
	0.42
	0.76

	C
	0.05
	0.12


When the results are presented in this manner, the reader knows from the text a summary of the results and knows to look to Figure 1 to see a graphical representation of the data.  Graphs and tables are very effective at presenting data in a concise manner.  When using these, however, there are certain mistakes commonly made by students.  Remember to label all axes appropriately with the variable they represent and the units.  Use a legend if more than one data series are on a graph.  The reader has to be able to identify which data are which.  All graphs and tables need to have titles that describe the information they are conveying.  Included with the title is any clarifying information needed. The reader should be able to look at your figures and tables and get a pretty good picture of what you did and the results you found. 

Consult a journal in your professional field for examples of how graphs and tables are used and organized.

Discussion – This is where you interpret your results.  What do your results mean?  How do they relate to information we already know about the subject?  Why are your results important?  What else could you do to further examine your questions?  Be sure to refer back to your hypothesis from your Introduction.  Were your predictions supported or refuted?
In our example, information you might want to consider including in your discussion would be what species of grass grow in your region and in what abundance, your predictions on the impact rabbits have on the populations of these grass species, your predictions about how changes in grass species might affect rabbit populations, how your results compare to those from other studies, and what further experiments might you do to help answer these questions better.  For example, from these results, it appears that if grass species A disappeared, the rabbits would still eat species B, but if both A and B were gone, the rabbits might be in trouble because even when given no choice, they did not eat much of C.
In your Discussion section, you should bring in information from outside sources to help bolster your arguments.  You could include examples of studies looking at rabbit population decline that resulted from a change in local vegetation.  If the vegetation in your study area is undergoing a shift, you would also want to talk about the evidence for that.  All of this type of information needs to be cited in the text so you give proper credit to the people doing the work to collect it.  For example:
Recent studies have confirmed that grass species A has been declining in abundance in central Maine in recent years.  In 1990, grass species A constituted 62% of local grass composition, but had dropped to only 49% by 2002 with grass species C increasing in abundance (Smartypants & Knowitall 2004).

You would then go on to discuss how these findings, along with your findings, might predict a population decline for rabbits.

Works Cited – All of the sources for information that you cite in your report need to be included in full citation format at the end of your paper so a reader would be able to look up the information if s/he was interested.  There are lots of different ways to cite information, but biologists generally use CSE (Council of Science Editors) or some modification of it.  We use in-text citation with author and year (see above).  For one or two authors, use their last names.  If there are three or more authors on a source, use the first author’s name and then et al. For example, (Smartypants et al. 2003).  Et al. (notice there is no period after the “et”) is an abbreviation of et alia, which is Latin for “and others”.  Latin phrases are generally italicized.  Only use the et al. for the in-text citation.  Use all authors’ names on the works cited page.
You will choose a format for your works cited that matches a journal in a field of biology that interests you.  For example, if you plan to study mammals, you might choose something like Journal of Mammalogy.  Find a journal in your interest field and be consistent in following their format. Most will follow some format similar to CSE:  Authors. year.  Title.  Source.  Issue:pages.  Usually the source is italicized.

Smartypants, A. and B. Knowitall.  2004.  Population shifts of grass species in central Maine.  Northeastern Botanica.  13:54-61.

If you have trouble finding examples of your type of source in the works cited of your chosen journal, you should consider the following:

1.  Is this an appropriate source for a scientific manuscript?

2.  Consult the webpage for your journal and find a section that is usually called “Instructions of 

Authors” or something similar. 

3.  Consult a CSE citation guide and make any modifications you think are necessary to 

conform to your journal’s standards.  A few helpful links for this include:

http://library.duke.edu/research/citing/workscited/
http://library.osu.edu/help/research-strategies/cite-references/cse
http://www.departments.dsu.edu/library/sctc303/cse.htm
http://www.nlm.nih.gov/pubs/formats/internet2001.pdf
