Beam Reach Proposal Assignment

Your assignment is to write a preliminary research proposal. A primary goal of the assignment is to foster increased familiarity with current norms for technical proposal writing in marine mammal research.  Technical proposals often are intimidating to students, but those who aspire to careers in the field must become familiar and comfortable with the style and form of technical proposals.  The writing of a research proposal serves two main functions; 1) focus the attention of the author on the questions to be asked and how they will be asked before data is collected in the field, 2) apply for funding to pay for the costs of the research (something you will be doing later in your careers).
Your proposal will have the following sections:  Title, introduction, methods, and literature cited.  The instructional staff will provide guidance, in addition to that included in this document, on the scope of projects likely to meet the budget limitation.

Examples of Past Beam Reach Research Proposals
Southern resident killer whale vocal response to vessel noise

Echolocation and strategy used by Southern Resident Killer Whales (Orcinus orca) during foraging.
Diurnal Acoustic Activity of Southern Resident Killer Whales in the Salish Sea
Killer Whale Calf Vocal Development: Understanding Cultural Transmission Through Acoustics

Mapping the Southern Resident Orcas’ Acoustic Habitat

Correlation between vocalizations and breaching in the Southern Resident Killer whales
Scope and Feasibility
Two common problems with research proposals are that the scope is too broad and/or the feasibility of the proposed research is not reasonable. The process of applying for research money is highly competitive. In an age of limited funding, organizations are not only looking for well thought out questions, but also for proposals that provide an efficient use of funds.

An example of a proposal with too broad of a scope would be


Examination of the foraging ecology of humpback whales worldwide

In this case, the geographic scope is so large that it would take extraordinary effort to obtain the necessary data. Additionally, the resulting information would have very little benefit for issues of conservation and management because humpback whales are not managed as a worldwide population.

The term “foraging ecology” also incorporates a broad scope of behaviors and interactions including diet, feeding techniques, habitat use, behavior, digestive physiology, lipid metabolism, and a number of related areas.
A more appropriate question might be


Examination of dive profiles of humpback whales feeding on herring in Prince William Sound, Alaska

The proposal has a geographic focus (Prince William Sound) and is focused on one aspect of their foraging ecology (dive profiles).

Another aspect to consider is feasibility. There are a number of valid research questions with good focus and of significant scientific value that are simply not feasible. This may be related to a lack of technological advancement or the highly remote or cryptic nature of some marine mammal species.

An example of a question with a reasonable scope and important scientific value that is unfeasible is

Examination of the diving behavior of Shepard’s Beaked whale off the coast of Argentina

This poses a feasibility problem because Shepard’s Beaked whale is known only from two sightings and a few strandings. Your probability of successfully employing current state-of-the-art methods, such as attachment of a time-depth recorder to some free-ranging animals, would be quite low for such a species.

Feasibility also plays a role when it comes to the logistical nature of the proposed research and methods. An example:


The winter diet of Weddell seals near the Filchner Ice Shelf

Again, the question has geographic and biological focus. Not much is known about the winter diet of Weddell seals and their food habits could have significant scientific value. And, at first glance, the project seems feasible. The information could be easily obtained from scat analysis. The key problem, however, is Weddell seals are found in the Antarctic and the Filchner Ice Shelf is located at 78 degrees S. Scat collections during the winter would not be feasible except at great cost.

It should be obvious to you that the formulation of a good research question with appropriate scope and feasibility cannot be done without some initial investigation of the literature and perhaps collection of some preliminary data. You will need to conduct literature reviews before submitting your proposed question and we will have a chance to collect preliminary data onboard the Gato Verde during the first few weeks of the quarter. This will not only provide you with a sense of whether your proposal will be of appropriate scope and feasibility, but should also provide you a good starting point for a more exhaustive literature search later on.

Parts of the preliminary proposal:

Following is a summary of the typical structure of a preliminary technical proposal.  Your paper should follow this general pattern with certain exceptions noted in the summary.

1.  Introduction to a preliminary proposal:


The "Introduction" has three major purposes:



a.
Definition of the question;



b.
Statement of hypotheses to be tested;



c.
Statement of the relevance of the study to the field of marine science, acoustics, killer whale biology, and/or killer whale conservation and management.


Thus the "introduction" should explain what your question is, what the possible answers might be, and why your study is interesting to other investigators.  Another way to think about your introduction is that it should include 1) what is known about this particular subject (often called a literature review), 2) what do we still need to learn about this subject, 3) what are you going to do about it (i.e. what question will you ask to fill the gap in knowledge), and 4) why is this an important question or gap to fill.

The order of the above elements is not important - it is a matter of personal style.  It is crucially important, however, that the three elements be linked by clear, explicit logic.  Keep in mind that the purpose of your proposal is to describe why and how your research is important.  The introduction portion addresses why and has a clear declaration of the problem you are addressing.  You must keep in mind that the purpose of a research proposal in practical circumstances is to ask that some funding organization give you a substantial amount of money to support your proposed study.  There is now tremendous competition for research funding in marine mammal science, and most funding organizations can fund only a small fraction of proposals received.  Thus competition is very keen, and only the very best proposals have any chance of being funded.


The statement of the question, or problem statement, is the single most important element of any research proposal.  If the question is not clear, your paper is a failure.  The question should be both explicit and focused.  For example:



"The purpose of this paper is to describe the biology of manatees." is not a good question.  It does not define a specific issue.  Much better is something like:  "In this study I ask how manatees regulate buoyancy while foraging".


Hypotheses are simply educated guesses about the answer to your question.  There is no limit to the number of hypotheses that can be posed for a given question, as long as the hypotheses are consistent with any data that might be available.  The essence of science is developing tests of hypotheses that allow one to eliminate those inconsistent with data.  Hopefully such a process results in only one remaining hypothesis - the right answer if the science has been done well.


Statements about the relevance of your question usually include comments about other papers in the same general area.  Thus the "introduction" is the place where you provide a brief summary of other related work.  It is particularly important to discuss papers that provide the basis for the specific hypotheses you would like to test.

2.  Methods and experimental design:

Your description of methods should include information about how and where you will accomplish the following parts of your proposed research project:

Data collection:  What kinds of data will you collect?  How will you generate the data?  Where will your data collection sites be located?  If your work includes laboratory analyses of samples or specimens collected in the field, what types of analyses will you do in the laboratory?  What kinds of equipment will you use for the analyses?

Data analyses:  How many samples or observations will you collect?  What kinds of statistical analyses will you utilize?  What methods will you use to make certain that your sampling effort and design have adequate size and replication?  What approaches will you use to ensure that data management and analysis are as error-free as possible?

3.  Literature cited:


The assignment includes providing a list of references to peer-reviewed technical publications that you will cite in your proposal.  There are two issues relating to references: Formatting of references in your "Literature cited" list at the end of your proposal introduction, and methods of citing references in the text of your paper.


Format for references in the "literature cited" should be patterned after scientific journals as follows.
Examples of citations and bibliographic entries:

	
	Citation
	Bibliographic entry

	Article

(1 author)
	(Bigg, 1982)


	Bigg, M. 1982. An assessment of killer whale (Orcinus orca) stocks off Vancouver Island, British Columbia. Report of the International Whaling Commission 32:655-666.

	Article

(2 authors)
	(Baird and Dill, 1996)
	Baird, R. W. and L. M. Dill. 1996. Ecological and social determinants of group size in transient killer whales. Behavioral Ecology 7:408-416.

	Article

(3+authors)
	(Foote et al., 2004)
	Foote, A. D., R. W. Osborne, and A. R. Hoelzel. 2004. Whale-call response to masking boat noise. Nature  428:910.

	Book
	(Ford et al., 1994)
	Ford, J. K. B., G. M. Ellis, and K. C. Balcomb. 1994. Killer whales: the natural history and genealogy of Orcinus orca in British Columbia and Washington State. UBC Press, Vancouver, British Columbia.

	Thesis
	(Osborne, 1999)

or

...behaviors defined by Osborne (1999).
	Osborne, R. W. 1999. A historical ecology of Salish Sea "resident" killer whales (Orcinus orca): with implications for management. Ph.D. thesis, University of Victoria, Victoria, British Columbia.



Citations of references in the text should include author name(s) and the date of publication, as follows:



Single author: Hauser 2006


Two authors: Wood and Hauser 2006


Three or more authors: Wood et al. 2006

When possible, text citations of references should be parenthetical.  Thus:



GIS data indicate that sea otters prefer habitats that are near ice cream shops (Hauser 2006). 



Wood et al. (2006) reports that elephants vocalize when encountering killer whales in watering holes.


Note that while both of the above examples are acceptable format, the first is preferred when feasible.
Suggestions for a successful writing assignment:


1.
Become familiar with the peer-reviewed literature:


The best technical literature in marine mammal science is that published in technical periodicals.  It turns out that the introductory sections of published papers in technical periodicals are often quite similar to introductory sections of good research proposals.  Thus, one of the best ways to become familiar with good proposal introductions is to study the peer-reviewed technical literature.


2.
Avoid dated, "popular", or bogus technical resources:


The best research proposals are those that rely on the most recently available information.  Most textbooks, review articles, and lengthy monographs are dated to some degree.  For a given subject, there often is current information available in recent technical periodicals that updates or even supersedes books or monographs.


There are a number of "popular" periodicals that focus on scientific issues - especially those relating to environmental conservation - that are not appropriate background resources for your assignment.  The primary problem with such material is that often the top priority is a political agenda - often very subtle - rather than a commitment to objectivity.  Thus articles in publications such as Audubon or Oceans generally are not appropriate.


There is an endless supply of technical reference material now available on the World Wide Web.  Generally website material is not appropriate for references in your proposal introduction.  Web material often has the same shortcomings as popular periodicals as indicated above.  In addition, web material rarely is peer-reviewed.  There are some exceptions.  For example, the technical journal, Conservation Ecology, publishes entirely in electronic format on the web.  It is peer-reviewed and fully legitimate as a resource for your assignment.  Web material generally should not be utilized unless you can verify that it is peer-reviewed.


3.
Use the bibliographic resources in the UW library system:


The UW libraries have a number of web-based bibliographic databases that are excellent resources for this project.  These databases have the most recent tables of contents from peer-reviewed technical literature, and often have abstracts from the individual papers as well. Be sure that you use the resources of the UW library system, especially the web-based databases, and discuss your projects with library staff if anything is unclear.

4. 
Brush up on general and technical writing skills:
Two good sources for information on general and scientific writing are:

Strunk, Jr., W., and E.B. White.  1959.  The elements of style.  The Macmillan Company, New York.  http://www.bartleby.com/141/index.html

Knisely, K.  2005.  A Student Handbook for Writing in Biology.  Sinauer Associates, Sunderland, Massachusetts.
� This text has been modified from a similar assignment by Glenn VanBlaricom for the UW Fish 475 Marine Mammalogy course.
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