OCEAN 443, Winter 2007

Project Topic Summary:

Goals, Methods, and Homework Assignment

Goals


Now that you have completed two sessions on Project Stimulation and Development, you should be able to flesh out and present your embryonic project idea and/or hypothesis in the form of a Topic Summary.  This Topic Summary, described in detail below, should be fully supported by citations of relevant literature.


In the past, students in this class have frequently overlooked the importance of comprehensive literature reviews.  This year, in conjunction with the exercises you performed in Ocean 442, we are placing greater emphasis on this aspect of the scientific process.  This assignment will give you practice in integrating library research with project validation and design.  Literature reviews are a critical and fundamental part of any scientific enterprise.  If used early and wisely in the initial phases of your research, library resources can assist in fine-tuning project design and in clarifying your own research objectives by placing your goals within the context of previous work.  Through literature reviews we become acquainted not only with what is known about a given subject, but also with how something becomes known.  What methods were used?  What assumptions were made?  Are conclusions believable and are they supported by the presentation of adequate data and facts?  Reviewing literature is an opportunity to identify questions that interest you and with methods that you might use.  A literature review also functions as a first ‘gauntlet’ through which to test your own ideas and challenge the ideas of others.  Finally, if you review the literature well, you are not likely to spend valuable resources (time and money) reinventing the wheel or repeating someone else’s mistakes.

Methods


There are many ways of building skill and efficiency in the use of Library resources.  Practice makes perfect.  Using a literature search, familiarize yourself with subject background and previous work that is related to your chosen research topic.  Truly expert help in researching topics can also be obtained by making an appointment at the Natural Sciences Library Research Labs (543-1244) for one-on-one assistance with a librarian.

Homework Assignment:  Topic Summary


During Ocean 442 last quarter, important processes, major problems, and questions in the oceanography of Puget Sound were presented.  Some of these topics have been further elaborated upon in other oceanography classes.  Motivated by these discussions, or by some other oceanographic subject about which you are curious, you should have by now fastened onto a topic or question that you intend to make the focus of your own independent research project.  The next step is to do a literature search to learn more about it.  Survey the abstracts to find articles most pertinent to your interests, and then get the articles themselves.  It would be prudent to include past student papers in your searches.  After you have read the articles and papers write a one-page, one-paragraph-long summary of the your research Topic.  Discuss what you have learned about the subject, trying to integrate the information from the different articles.  In this Topic Summary, support assertions as you make them using appropriate references.  Complete citations for these references should be listed following the Topic Summary.  Conclude by identifying a further question, direction, or hypothesis suggested by the library research that you might wish to pursue, for example, as your research proposal.  This hypothesis can be speculative (and daring, if you like) but it must be supported by what you’ve cited.  The required ingredients of your Topic Summary include:

Tentative Title

Clear statement of Objectives, i.e. the question or hypothesis under investigation

Why – what is the scientific relevance of the research?

What – what data/samples/measurements/analyses will be required to meet your Objectives?

Where – where is your study area?

When – when will the work be done and what conditions are necessary or critical?

How – what equipment will be needed (aboard ship and ashore) and what analytical procedures will be used?  What outside services are required?

Who – is involved other than yourself (external adviser/experts etc.)?

References

Figure(s)


All Topic Summary paragraphs must be supported by citations from at least five different articles from refereed publications.  Past student papers do not fall into this category, although they may still be referenced and cited in support of your ideas.  Past student papers are the only unpublished sources that may be included as references in your Ocean 443 proposal and Ocean 444 paper.  Also pay attention to when the article was written – a lot of things change, even in a few years.  Feel free to dispute claims in one article with evidence or arguments form another, etc.  You should include at least one supporting figure with your Topic summary.  This figure can be of the proposed study area, sampling locations, data from previous work, etc.  You will be graded on your coverage of the required elements (above), effective use of citations, and your web posting of the Topic Summary (including the References, and the Figure).  Use the Limnology and Oceanography bibliographic style, following the examples in the L&O Style Guide at http://www.aslo.org/lo/instructions/authors.html.


Reminder: The Topic summary and web posting are due at 5 PM Monday 1/29.  If you have any questions see your adviser or TA.

Topic Summary Example
Name:  Ima N. Oceanographer






Date: 1/29/07

Tentative Title: Trace metal contamination history in 210Pb-dated sediments from Port Gardner, Puget Sound, Washington

My hypothesis is that increased industrialization and population growth in the Everett, WA area during the last 100-150 years (Clark 1970) has left a record in the sediments beneath Port Gardner, the embayment adjacent to the city.  I expect to find clear evidence of contamination in at least some of the metal species for which I will conduct analyses.  Variations in concentrations of heavy metals, particularly during the last hundred years, should reflect changes in the types of industrial development and could shed light on possible mitigation steps that could be taken to reduce heavy metal contamination in the future (Bloom and Crecelius 1987; Crecelius et al. 1975).  Temporal changes in contamination levels would also let me tentatively identify the industries responsible for the contamination and could even indicate growth and decline of those industries with time (Clark 1970).  My research will involve the collection of at least three piston cores up to 4 m long.  Previous studies of sediment accumulation rates in the Port Gardner area (Carpenter et al. 1985; Lavelle et al. 1986) suggest that cores of this length will penetrate to age depths of > 1000 yBP.  The sampling area will be in eastern Port Gardner, near the mouth of the Snohomish River but in water depths of 100 m or more (Fig. 1).  This should ensure that the sample sites are within the area of the river’s main discharge plume but not close enough to the delta front to have been affected by submarine landslides and slumps (Fuller et al. 1989).  Three core stations will be located approximately along the same isobath so that I can assume they came from similar depositional environments.  Because the piston core is a large and cumbersome device, I will need the R/V Thomas G. Thompson for my fieldwork during the scheduled student cruise.  Core collection should take 2-3 hours of ship time.  The cores will be stored at 4 °C aboard ship to arrest biological activity that might disrupt the sediment layers.  Subsamples from the cores will be taken every 10 cm along the core and then subjected to heavy metal analysis using the inductively coupled plasma/mass spectrometer (ICP/MS).  The metal species on which I will concentrate include cadmium, chromium, copper, and lead.  Sediment accumulation rates during the past 100 years will be determined using the 210Pb technique (Koide et al. 1972), and if no marked discontinuities are seen in the cores the 210Pb-derived rates can be extrapolated down the core.  The results of my analyses will permit me to examine changes with time in the concentrations of the metal species.  I have made arrangements to use the ICPMS in the Chemistry Department; the 210Pb analyses will be carried out in the School of Oceanography.
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