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Library Lore
Finding what you need in the scientific literature

When writing term papers in the natural sciences, or when planning and writing about your own research, it's important that you be able to use the scientific literature. I will assume that you can write in a style appropriate to your purpose, or that you will learn this skill elsewhere. The objective of this section is to help you find the scientific literature that you need, to guide your thinking and your writing. 
When in doubt, ask! Reference librarians are fabulous resources for helping you to plan library research strategies, for finding specific books on site or through interlibrary loans, and for information management systems.
I. The main uses of scientific literature are:

A. To learn about unfamiliar areas. You may not yet know the important facts in an area or the ideas that are currently held. If you are planning to do original research, you may not yet know what research methods are being used by others in the field.

B. To document important facts and ideas you wish to present, but for which you cannot claim authorship. You may know very well that all eukaryotic cells have a plasma membrane, but if that is central to your argument or to your reasoning on a point, then you must cite an authority as your source, rather than common knowledge.

C. To provide your readers with sources they can consult on their own, if they want more information on complex ideas, on a large body of facts, or on a technique. For example, it is typical and useful to refer briefly to certain experimental procedures, and also to use a citation to direct the reader to the original publication, where it is explained in detail.

D. Managing your references: Once you find interesting papers, you will need to keep information for the reference list that commonly comes at the end of a paper, and is referred to within the text. Endnote is an excellent software package for this purpose, and is available at no additional charge to students on the Arts and Science computers. While a description of how to use Endnote is beyond the scope of this discussion, excellent on‑line tutorials are available at the University of Saskatchewan library, at http://library.usask.ca/ref/howto/howto_list#endnote
II. What kinds of scientific literature are there?

Primary and secondary; peer‑reviewed and popular
Most papers in scientific journals (for both primary and secondary literature) have gone through a stringent scientific analysis process, called "peer review". Before a paper is accepted for publication, the methods, the data and its interpretation are checked by recognized experts in the field. These experts are chosen by the journal’s editors, and their identity is kept secret from the paper's author(s), so that any comments are relatively impartial. The authors then have to correct errors or justify differences in interpretation before the paper is accepted. This process does not guarantee that all scientific papers

are free from error, but it helps. Popular literature is not necessarily scientifically valid, so is not appropriate as a source for a scientific paper.
A. Primary literature is a collection of articles (often called "papers") in scientific journals, where scientists report for the first time the results of their own research. Scientific journals are periodicals usually devoted largely or solely to this function. Some scientific journals are widely available, e.g. Science and Nature, but most have a relatively limited distribution.

Some journals announce their general content in their titles (e.g. The Journal of Cell Biology), but a great many have names that don't readily explain their contents to a newcomer. Mycologia, for instance, is a journal for the publication of research on fungi, whose name is derived from classical terminology for fungi (mykos) and study (logos). However, The Beaver is not about beavers at all, but instead is a general Canadian history journal.

Research papers describe why and how a piece of research was done, what was found, and what the researcher thinks it means. The research paper in which a particular fact was first reported is the most authoritative and most appropriate reference to cite when documenting or discussing that discovery. Research papers also can be the forums for the original presentation of important ideas, in addition to facts, because the authors who do the work usually know when their discoveries merit a new way of looking at things. Research papers are often the best source of information about various methods to bring to bear upon a research problem, and how to perform them. This is because authors must report their methods in sufficient detail to allow a reader to repeat the work.

Primary research papers are written in a standard format as a series of sections, usually in the following order: title, abstract, introduction, materials and methods, results, discussion, literature cited (references). The only way to know all that a paper contains is to read the whole thing. However, that can be time consuming and inefficient, unless you know that the paper merits the effort: perhaps the paper is assigned reading, or is by a noted researcher in the field. Fortunately, titles are generally crafted to give a clear indication of the major message of the paper. Further, most papers have an abstract (or summary), which summarizes the rationale, method, results and conclusions.

B. Secondary literature is published as reviews of the facts and ideas in a particular area of the primary literature. Some scientific journals are exclusively for reviews, e.g. Current Opinion in Cell Biology, while other journals have sections for primary as well as for review literature. More on finding appropriate reviews later. Generally, reviews don't present new data - instead, they present concepts based on experimental results established in the primary literature. The value of a review is in its author(s) having selected important ideas and organized them in a way that makes their pattern clear. It often happens that in writing a review article an author gains a new insight, which is best introduced during an analysis of the existing literature. Therefore, many reviews are the original publication of very important ideas in a field, and so are the most appropriate reference for those ideas. Reviews often end by indicating new and/or promising research areas, if you should be looking for a good topic to study.
Review papers are a wonderful introduction to current concepts in an area, and usually they have extensive lists of citations leading you back to the best of the primary literature. When you find a good review dealing with a subject you're interested in, you have a gold mine.

If you are citing information from a review article, remember to distinguish between data originally presented elsewhere and new concepts developed in the review itself. Data originally presented elsewhere should be cited from its source, but only after you have read the original papers, to make sure that you agree with the review author's interpretation!

III. How do you "get into" the literature? 

That depends where you are to begin with. If you have access to even a single paper or review on the subject of your interest, you already are in. Like the Internet—if you're at one website, you can link from there to anywhere else. How?

A. Literature cited
Both primary and review publications end with a section called "Literature Cited" or "References", which provides the complete bibliographic information on every source used. If an article refers to a fact or a study or an idea that isn't fully described in the article itself, this section will tell you where to find it.

A typical form is something like: Forster, Helga and Kurt Mendgen. 1987. Immunocytochemical localization of pectinesterases in hyphae of Phytophthora infestans. Can. J. Bot. 65: 2607-2613. Once you figure out the abbreviation for the journal (which is fairly intuitive, in this case, Canadian Journal of Botany), you would look for the article in volume 65, beginning on page 2607. There are lists of accepted journal abbreviations, e.g. World List of Periodicals, in most library reference sections.

If you're new to the literature in a particular area, you are better off starting with a review article, which usually has more references than in a research paper. Don't worry either way. The introduction section of most research articles begins with a brief summary of the current state of the field. The introduction sets you up to understand why they did what they did, and so that you will be able to follow their reasoning when they say what it meant. Introductions often include citations of review articles. If not, read the references from your source paper, which will be the relevant research papers, and on through their references, until you discover what is important.

So, you can use review articles to find research papers, and you can use research papers to find other research papers and to find reviews as well.

B. Science citation index
All the references I have been discussing so far have come at the end of published papers, and must, therefore, be for articles that were already in existence when your "source" article was published—i.e., using its Literature Cited section only lets you look backward in time. But there is also a way to look forward.

Many libraries have a reference publication called Science Citation Index (SCI). With SCI, you can learn which of the thousands of articles that were published after your source article, have cited it in their own Literature Cited sections. So, if you already have an older article on a particular topic, and you want more recent papers and reviews, these can be found using SCI. This type of tool is now available electronically. If you visit a library with SCI, you can ask the reference librarian to show you how to use it. Generally, source articles are listed by first author, journal, volume and page, followed by all the articles that cited it. Then, you can look through those papers, and their literature cited/reference lists.

C. What if you're really just starting?

What if you don't yet have your first review or research paper in hand? What if you don't have anything but a subject in mind? What do you do? Do you go to the library and start leafing through primary research articles in journals whose names sound like they're related, and hope you get a hit? NO. That would take forever.

My favourite strategies, especially powerful when used together:

1. Find a review article. This assumes that there are reviews in your field of interest—if it isn't currently interesting (to somebody) or broad, then there well may not. Still, be hopeful, and look for a review.

Where are reviews published? Lots of places.
· Books are reviews, and scientific books generally have reference lists. Use the library catalogue, making sure you have a broad search pattern (see below). If you're interested in "the Golgi apparatus of HIV-infected lymphocytes", after you find that (naturally) there isn't a book with that exact title, look for HIV, or for AIDS, or viral disease, etc.

· Reviews are published in series of books with names like "Annual Review of ____", "Current Advances in _____", etc. These are often published annually. Each chapter has a separate author and is devoted to some topic generally related to the title of the series. Each volume has an index.

· Reviews are published in specific periodicals, such as "Current Opinion in ______", and "Trends in ____". These are often relatively short articles, focused on a particular topic. Periodical reviews are shelved with the journals, not with the books.

· Some reviews are published in the same journals that are mainly devoted to primary research articles. If so, one way to find them, aside from a computer search (discussed below) is to go to the "index issues" of journals (usually the December or January issue) and look for the word "review". Some journals use that word in their index, and others don't, in which case you can only find the reviews by scanning the "contents" page of each issue—reviews, if there are any, usually come first.

Are some reviews better than others? 

· Reviews vary in their SCOPE, from relatively broad to focused, which is often reflected in their length or where they are published. Reviews in books, or book series, are generally more comprehensive. Reviews also vary in IMMEDIACY, how long it takes to get them published. The literature covered in a book review may be a year out of date as soon as a book is published, but somewhat less in a periodical review.

2. Computer searches from the terminals in the libraries, or any U of S computer. Starting with Netscape, go to the location called http://library.usask.ca/ 

Find the Catalogue and other Resources* 

· I like the Alphabetical List of Indexes, Abstracts and Full Text Sources (...Go), which gives a list of electronic databases, and allows you to target your search relatively precisely. This shortens the computer search time, as well as your own, by giving fewer false hits. If you do a lot of literature searches, you can bookmark this page and go there directly. For mycology, Biological Abstracts, Current Contents and Medline are useful databases, but there are others.

· Otherwise, if you select: the Catalogue (lots of other choices on a pull-down menu —check them out!)...and...Go... The catalogue gives you have a series of choices—books, journals, newspapers and so on, to focus your search
· * U of S now has a large selection of electronic journals, so that you can get full text/illustration access/printouts from computers on campus.

· WebSPIRS http://library.usask.ca/info/webspirs.html  is found under Database section   This will give you access to a database of authors and subjects that can be configured to your interests. Abstracts are readily available, and some entries have links to the electronic journals.
3. Other search engines

· Google http://www.google.com/  and Google Scholar http://scholar.google.com/ These are excellent sites, the latter focused on academic sites. They may give you .pdf files of articles, and possibly lead to electronic journals, but in addition, it will lead you to websites of people currently involved in your field of interest (leads to check out through WebSPIRS, etc.). Remember: a website is not a peer-reviewed source, and cannot be given the same weight as a refereed article.

How to do electronic searching using WebSPIRS and other search engines

First, type in your search terms using Boolean logic and ... Search... Boolean logic basically means using "and", "or" and "not" to combine or distinguish between terms. On-screen help is available. For example a very specific search for articles on the "Golgi apparatus of HIV-infected lymphocytes", is "Golgi and HIV and lymphocytes" but you could broaden it to "Golgi and HIV". Just "Golgi" or "HIV" would give you thousands of hits.

You can also search parts of words with a wildcard character, so that swim* will match swims, swimmer, swimming, etc. You can choose between searching for 'words anywhere' or limit your search to 'title', 'Author' or 'subject'.  If you choose 'subject' you will search the abstract of the articles in the database you have chosen. The beauty of these systems that they are so well designed that most of it is intuitive once you see the screen.

Practice helps with designing search strategies. 

Search terms can include general and specific keywords, author names (initials help here), certain years of publication, review articles, and sometimes language of publication. It is easy to be too general, and tag thousands of references, or too be specific and get none. If you choose more than one database, you can also “hit” the same reference more than once. One useful strategy for streamlining the results of a WebSPIRS search is to start with two or more broad searches, like Saccharomyces and morpho* and cycle, and then “combine” the results.

Once you have found interesting papers, you can read their abstracts electronically (very convenient), and choose the most appropriate ones. If you’re lucky, the journal will have electronic access; if not, then head for the library, if you’re not there already. Either way, do not just read the abstract and assume you have read the paper.

Finding your journal or book 

Most biological references are shelved in the Main Library or the Health Sciences Library or the Veterinary Medicine Library. Details are available through the library catalogue, which also gives you the CALL NUMBER. Call numbers and which library has the journal are also provided on WebSPIRS searches.

The stacks (where the books and journals are shelved in a library) at Uof S are arranged by CALL NUMBER using a system devised by the U.S. Library of Congress. Another common numbering system is called the Dewey decimal system, used in public libraries. Library of Congress call numbers for biological titles generally begin with Q, some with R or T. Books and journals are arranged using the Library of Congress system in the UofS Main library. Journals in Health Sciences library are arranged alphabetically by title. Books may be in the same stacks as the older volumes (also called back issues) of the journals (Main Library) or shelved separately (Health Sciences). Current issues (usually the latest year) of scientific periodicals are generally shelved in their own section. 

Remember that reading an abstract is not the same as reading the whole paper. 

Abstracts have two serious limitations: most of the details are omitted, and they depend on the authors' interpretation of their results. Despite the peer review process, and everybody’s best intentions, results and/or interpretations can be ambiguous or just plain wrong. So, if you are going to base some of your work on published results, make sure that you believe what those papers say. Some of the most interesting research comes from people not believing a published report, and setting out to test it.


