
Bio 451W    Biological Oceanography Laboratory  Fall 2017 
Tuesday 2:30-6:20 pm SCST 174 

 
Dr. Sue Lowery SCST 482 619-260-4078        slowery@sandiego.edu 
Office Hours: Mon 10:30-12 AM; Tues 10-12AM, Wed 2:30-3:30PM, at other times by 
appointment. 
 
In this laboratory you will gain hands-on experience in the interdisciplinary nature of biological 
oceanography as you use oceanographic instruments to collect hydrographic data and sample 
plankton and sediment communities.  Using a team-based approach, samples collected on a 
cruise off Dana Point will be analyzed in the laboratory and your results will form the basis of a 
scientific report, which will undergo several revisions.  Several laboratory experiments will be 
conducted and data will be presented in short reports.  Your team will also collaborate to design 
a scientific study and produce a grant proposal. 
 
Communication is essential to the scientific process and this class will strengthen your writing 
skills through an intensive writing and editing process. Analyzing data, presenting results clearly 
and concisely, and supporting your conclusions with well-reasoned arguments and references are 
elements that form the core of good scientific literature. Communicating science to the public is 
a vital aspect of the modern scientist’s role, and you will practice these skills in producing a blog 
or other informative communication for a general audience. 
 
Expected Student Learning Outcomes 
At the end of this course, a student should be able to:  
• Describe data acquisition with common oceanographic equipment and sampling strategies 

and discuss appropriate controls, sensitivities, and limitations. 
• Formulate a valid hypothesis and design experiments to test it. 
• Read, evaluate and incorporate primary literature to support conclusions. 
• Evaluate data and construct a cogent argument in the language of marine science through 

written and oral presentations. 
• Work as a team to accomplish a project. 

 
 
Date   Laboratory Topic/ Assignments    Readings  
 
Sept. 12  Introduction, Safety Training   Knisely Chapters 3-4 
   Laboratory and field notebooks   http://www.webguru.neu.edu/lab 

Introduction to Plankton and Sampling Techniques  
Team Contracts     

     
Sept. 19  Prep and Planning for Cruise   
   Intro to literature search   Knisely Appendices 1,2  
   Plankton Sampling Techniques Discussion      
 
Sept. 23 (Saturday) Oceanography Cruise (all-day) – Dana Point 
   Arrive at Olin Parking lot by 10 am 
   
    



Date    Laboratory Topic/ Assignments    Readings 
 
Sept. 26 Analysis of Cruise samples:    

Chlorophyll and nutrient samples & physical data 
   Plankton Sampling Techniques Report due 
   Journal article discussion     Lucas, et al. (2011) 
 
Oct. 3   Analysis of Cruise samples: 

Phytoplankton and zooplankton net tow samples 
Peer review chl, nutrient, and hydrography figures    

 
Oct. 10 Start Zooplankton Grazing Experiment 
 Peer review of Introduction and Methods for Plankton Paper  
   
Oct. 17 Zooplankton Grazing Experiment: data analysis  
 First Draft of Plankton Paper due     
 
Oct. 24 Analysis of meiofauna from Cruise sediment samples 
 Zooplankton Grazing Discussion  
 Communicating science to public introduction    
 
Oct. 31 Birch Aquarium Field Trip: Nekton adaptations and coastal ecosystems 
  Photos, observations, field notes for blog 
 Plankton Paper revision discussion   Knisely Chapter 5 
 Intermediate team performance assessment  
   
Nov. 7 Rocky Intertidal Field Trip 
 Photos, observations, field notes for blog  
      
Nov. 14 In-class work on Benthic-Pelagic Group Proposal  
 Revised Plankton Paper due 
   
   
Nov. 21 No Lab – Thanksgiving Holiday 
 
 
Nov. 28 Peer Review of Benthic-Pelagic Group Proposal Knisely Chapter 7 
     
Dec. 5 Benthic-Pelagic Group Proposal due 
 
Dec. 12 Communicating Science to the Public Presentations 
 http://www.webguru.neu.edu/communicating-science/conferences-and-meetings 
    
 
  



Lab Grades:  Plankton Paper (includes drafts)  120 points   
   Plankton Sampling Techniques Report   15 points 

Zooplankton Grazing Report       15 points  
   Benthic-Pelagic Group Proposal     50 points 

Communicating Science Blog     50 points 
   Participation in cruise and labs        30 points 
   In-class peer reviews      30 points  
   Team performance reviews     20 points    
   TOTAL*      330 points   
 
*Note:   You will receive a single grade for BIOL 451W, of which your lab grade will count for 
40%.  You must receive passing grades in both lecture and lab to pass BIOL 451W.   
 
 
Writing Assignments:   
 You will write a plankton paper for this class (with revision), benthic-pelagic coupling 
proposal (group proposal), blog, and other shorter reports. For the plankton paper, you will write 
approximately 10-15 pages covering the important features of plankton communities sampled on 
the cruise out of Dana Point including analysis and discussion of the plankton and hydrographic 
data collected. The paper will be written in scientific journal format, including references. You 
will produce the figures and tables as a group and receive peer review for the various 
components of the paper, but must write the paper individually. A rough draft of the plankton 
paper will be reviewed and returned to you at least one week before the final report is due. 
Comments on the rough draft should help you improve your final paper and hone your scientific 
writing skills. You are required to turn in a complete draft and intermediate drafts of various 
components for peer review. Both rough drafts and final papers will be due by 11:59 pm on the 
date indicated in the syllabus, unless the due date is modified by the instructor.  Late papers will 
be eligible for grades of B to F, depending on their tardiness and quality; on-time reports are 
eligible for grades of A or less depending on quality. 
 The benthic-pelagic coupling proposal will be written as a group and will follow the 
guidelines for a National Science Foundation grant pre-proposal. It should present an 
introduction, hypothesis to be tested, methodological approach to be used, and expected 
outcomes. This proposal is a team submission for peer review and a team grade. 
 Each student will keep a field notebook on their observations which will form the basis 
for a blog communication to the public. Descriptions of organisms, ecological communities, 
scientific work, etc. recorded in the notebook will be evaluated, as well as the effectiveness and 
accuracy of the information included in the blog.  Students who wish to produce a different type 
of communication to the public can discuss their ideas with the instructor for alternate formats. 
 You will write two shorter reports on plankton sampling techniques and the results of our 
zooplankton grazing experiments. These reports will be written individually although you will 
have the opportunity to receive feedback from your peers in class. 
 Detailed instructions and rubrics on all writing assignments will be provided on 
Blackboard. Please email your drafts and turn in electronic copies of your final lab reports to Dr. 
Lowery. Let’s save some trees and avoid paper. Reports are likely to be screened with software 
to detect plagiarism. Please review the academic integrity guidelines of USD and discuss any 
questions about appropriate use of information with the instructor and/or reference librarians. 
 Since giving and receiving feedback is an important part of the writing process, students 
will participate in peer review throughout the semester and will earn a grade for participation in 
the peer review process. 



Team Work:  Team work is an important feature of most modern science endeavors. 
Collaborators write grant proposals, reports and articles together and share responsibilities in the 
lab and field.  This class will give you experience with these collaborative efforts allowing you 
to build team-work skills.  However, since personal practice in writing is necessary to enhance 
your own skill set and to meet the goals of a ‘W’ course, many elements must be written by you 
independently.  
 
Throughout the semester, you will work in teams of 4 students, with some documents produced 
together, but other documents to be written individually. Students will be assigned to a team by 
the instructor based on a survey. Each team will draw up a contract regarding expectations, 
meeting times, evaluation formats, and rotation of jobs. In the middle of the semester, each team 
member will complete a confidential intermediate team performance assessment focused on how 
each team member worked together and contributed to lab activities, figures and tables from the 
cruise and experiments, and participation in peer reviews. At the end of the semester, each team 
member will fill out a confidential final assessment of each member’s contributions. Your 
assessment of your own level of meeting the expectations will be compared with the assessments 
of your peers. All assessments will be combined with my own review of the team dynamics and 
individual contributions to produce personalized feedback for each member. Students will earn 
points for their team participation based on these performance reviews. 
 
Participation:  Students are expected to actively participate in all lab activities, including 
collecting data, setting up experiments, lab cleanup, and writing activities. In addition, all 
students are expected to participate in an all-day cruise to take place on Saturday, Sept. 23 in 
Dana Point. Transportation will be provided to and from the cruise. Both participation in the 
cruise and general lab participation will contribute to your overall lab grade. 
 
Texts and Readings:   
 Lucas, A. J., C. L. Dupont, V. Tai, J. L. Largier, B. Palenik, and P. J. S. Franks (2011).  
The green ribbon: Multiscale physical control of phytoplankton productivity and community 
structure over a narrow continental shelf.  Limol. Oceanogr. 56: 611-626.  
 Knisely, K. (2009) A Student Handbook for Writing in Biology, 3rd ed., W. H. Freeman 
and Co. 
 McDonald J. H. (2014) Handbook of Biological Statistics, 3rd ed. Sparky House 
Publishing, Baltimore, Maryland. http://www.biostathandbook.com/index.html  
 Web GURU Guide for Undergraduate Research   
http://www.webguru.neu.edu/lab/research/experimental-design-considerations 
 
 
Blackboard:  On-line access to assignments, articles for discussion, calendar, study guides, 
power points, etc.  https://ole.sandiego.edu 


