
BIOLOGICAL OCEANOGRAPHY      BIO 451W/ EOSC 451/ EOSC 511 FALL 2017 
Dr. Sue Lowery    Office: Shiley Science & Tech 482      619-260-4078   slowery@sandiego.edu  
Office Hours: M 10:30-12 AM; T 10-11 AM, W 2:30-3:30 and at other times by appointment 
 
BIOL 451W:  An integrated study of marine organisms and their environments, stressing ecological, 
behavioral, and physiological relationships. Nearshore, deep sea, and open ocean environments will be 
covered. A weekend field trip may be required.   
 
 Studying the ecology of marine organisms requires an immersion in the physical, chemical, and 
geological aspects of the ocean in addition to a consideration of biological parameters.  In both the lecture 
and the laboratory, we will focus on the role of these various features in determining community structure. 
For convenience, we will consider the ocean to have two realms, pelagic and benthic, where different 
physical parameters dominate, but will not forget the numerous connections between these domains.  This 
class will explore data collection methods employed in oceanographic studies, including traditional 
shipboard and remote sensing techniques.  
 
 Class discussions will address the impact of global scale oceanographic-atmospheric events on 
specific ecosystems as well as important aspects of ecological theory as illustrated by particular studies in the 
marine environment. Recent scientific journal articles will provide a focus for discussions as well as provide 
further exposure to ecological principles and oceanographic methods pertinent to lecture or laboratory topics. 
Wherever possible, we will focus on the Southern California Bight, our local area of the Pacific Ocean, or on 
other regions of the California Current.  
 
 Communication is essential to the scientific process and during this class you will strengthen your 
writing and oral communication skills.   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 writing. Your oral communication skills will be practiced through leading class discussions 
and lab presentations.  Lecture and laboratory will be fully integrated, however the bulk of your writing 
occurs in the laboratory portion.  Please note that the laboratory accounts for 40% of your final grade.  
 
By the end of the semester, students should be able to: 
ü Describe the influence of major physical and chemical oceanographic forces on marine 

organisms.   
ü Explain the role of organisms in moderating global climate, altering oceanographic and benthic 

habitats. 
ü Identify major determinants of ecological structure in various marine communities.  
ü Apply ecological and oceanographic principles in evaluating the influence of humans on the 

marine environment.  
ü Evaluate oceanographic and biological data and apply knowledge to novel situations. 
ü Read, evaluate and incorporate primary literature to support or refute conclusions. 
ü Formulate a valid hypothesis and design experiments to test it. 
ü Construct a cogent argument in the written and oral language of marine science. 
 
Text: Marine Ecology: Processes, Systems, and Impacts, 2nd Edition.  Kaiser, et al. 2011, Oxford 
University Press. 
Blackboard:  On-line access to assignments, supplemental readings, articles for discussion, 
calendar, study guides, power points, etc.  https://ole.sandiego.edu  
 
 
 



Biological Oceanography Expected Course Schedule 
 
Date Topic Textbook Chapters   
 
9/6- 9/13 Ocean Ecology: some fundamental aspects  Nybakken and Bertness 
(Chapters 1A, 1B posted on Blackboard) 
Basic concepts of physical and chemical oceanography; Sources of physical and chemical non-
homogeneity in the environment; Life at low Reynold’s numbers. 
 
9/15-10/4  Primary Production in the Sea Chapters 2 and 7 
Phytoplankton community composition; Factors affecting primary production; Effects of 
temperature, light and nutrients on algal growth and species composition; Measurement techniques; 
Temporal and spatial variability in pelagic ecosystems; Critical depth theory. 
 
9/23 Research Cruise:  Saturday 10am- 7pm    
 
10/6 Exam #1      100 pts 
 
10/9- 10/13 Microbial Ecology  Chapter 3 
Production and decomposition of organic material; Food chain efficiency; Key groups in microbial 
food webs; marine biogeochemical cycles.  
 
10/16- 10/18   Ocean Ecology and Global Climate Change Chapter 15 
Decadal-scale changes; El Niño-Southern Oscillation; Ocean Acidification 
 
10/20 Fall Holiday:  No class  
 
10/23- 10/30 Secondary Production and Population Biology of Marine Zooplankton Chapters 
4 and 7 (Kaiser); Miller and Wheeler (Chapter 7, on Blackboard) 
Feeding mechanics; Marine food webs and trophic cascades; Measuring secondary production; 
Drivers of secondary production; Reproductive biology and fecundity; Mortality rates and life 
history variations; Diel vertical migration. 
 
11/6 Exam 2          100 pts  
 
11/1-11/10 Oceanic Nekton: Adaptations, Population Biology, and Ecology (Supplemental 
Articles) 
 
11/13-11/17   Continental Shelf Seabed Chapter 8 
Physical and biological determinants of benthic community structure; Food webs, macrofauna and 
meiofauna benthic communities; Benthic-Pelagic Coupling 
 
11/20 – 11/29 Deep-Sea Biology and Hydrothermal Vents Chapter 9 
Physiological and Morphological Adaptations:  Bioluminescence; Fauna of deep-sea sediments 
 
11/22-24 No class:  Happy Thanksgiving 
  



12/1- 12/15  Fisheries Oceanography Chapters 13, 14 
Stocks, size and recruitment; Models for stock management; Connections between hydrodynamic 
conditions and larval survival; Ocean productivity and fishery catch.  
 
Dec. 20  Wednesday 8 am-10 am       Comprehensive Final Exam  150 pts 
 
Grading: 3 Exams             350 pts 
  Class Discussions, data analysis, other in-class work     40 pts 
  Total         390 pts  
**  The lecture portion of the course is worth 60% of your total grade.  **  The laboratory is 
worth 40% of your total grade. 
 
Class Discussions:  All class members will be responsible for reading assigned papers and 
participating in discussion within small groups.  Information from these papers and discussions will 
reappear on exams.  Each student will have an opportunity to lead a discussion. 
Data Analysis:  Data from CalCOFI surveys, satellite images, or published articles will be supplied 
for discussion and analysis in class.  Some data sets or internet links may be assigned for work 
outside of class with discussion in class. 
Do not expect a makeup exam or credit for class discussions of data or articles if you are absent.   If 
you have a serious illness or significant family emergency, travel due to organized athletics or 
graduate school interviews, you must contact me BEFORE the exam or class discussion to arrange 
alternatives.  
Academic Integrity:   Students are expected to follow the USD policies for academic integrity at 
all times.  Plagiarism, falsification of data, unauthorized collaboration on homework, papers, or 
tests are violations of academic integrity.  If you have any doubts about whether an action is 
allowable, please discuss it with me.  Usually you are not the only person in class to be confused or 
unclear.  I expect all students to be honorable and exhibit high standards of character and integrity.   
As a reminder, the following pledge has been approved by the Associated Students. 
“I	pledge	to	demonstrate	personal	and	academic	integrity	in	all	matters	with	my	fellow	students,	
the	faculty,	and	the	administration	here	at	USD.	I	promise	to	be	honest	and	accountable	for	my	
actions;	and	to	uphold	the	statutes	of	scholastic	honesty	to	better	myself	and	those	around	me.”	
 
Potential Supplemental Articles for Discussion 
 Bruland, et al. (2001). Iron and macronutrients in California coastal upwelling regimes: 
implications for diatom blooms.  Limnology and Oceanography 46:1661-1674 
 Chiswell, et al. (2015).  Spring blooms and annual cycles of phytoplankton: a unified 
perspective. J. Plankton Res. (2015) 37(3): 500–508. 
 Cury, et al. (2011).  Global seabird response to forage fish depletion: one third for the birds.  
Science 334: 1703-1706. 
 Edwards, et al. (2015). Light and growth in marine phytoplankton: allometric, taxonomic, 
and environmental variation.  Limnol. Oceanogr. 60: 540–552. 
 Garrido, et al. (2013). Effects of temperature, food type and food concentration on the 
grazing of the calanoid copepod Centropages chierchiae.  J. Plankton Res. 35: 843-854.  
 Greer, et al. (2013)  Relationships between phytoplankton thin layers and the fine scale 
vertical distribution of two trophic levels of zooplankton. J. Plankton Res. 35:939-956. 
 Hayward, T.L. and E.L. Venrick (1998). Nearsurface pattern in the California Current: 
coupling between physical and biological structure. Deep-Sea Research II 45(8-9): 1617-1638. 



 Hendry, I. (2015). Ironing out carbon transport to the deep oceans. PNAS 112: 306-307.  
 Herndl, et al. (2008). Regulation of aquatic microbial processes: the ‘microbial loop’ of the 
sunlit surface waters and the dark ocean dissected.  Aquatic Microbial Ecology 53:59-68. 
 Laws, E. A. (2013). Evaluation of in situ phytoplankton growth rates: a synthesis of data 
from varied approaches. Annu. Rev. Mar. Sci. 5: 247-268. 
 Lotze and Worm (2009). Historical baselines for large marine animals. Trends Ecol Evol 24:  
255-262. 

McClain, C. R. and J. P. Barry (2010). Habitat heterogeneity, disturbance, and productivity 
work in concert to regulate biodiversity in deep submarine canyons. Ecology 91: 964-976. 
 Omand, et al (2012).  Episodic vertical nutrient fluxes and nearshore phytoplankton blooms 
in Southern California.  Limnol. Oceanogr., 57:1673–1688. 
 Plaganyi, E.E. (2017) Getting to the bottom of global fishery catches. PNAS 114:1759-1761.  
 Rosen, J. (2017). How a climate cycle favored hurricane Harvey. Science 357: 853-854. 
 Ryan, et al. (2104). Boundary influences on HAB phytoplankton ecology in a stratification-
enhanced upwelling shadow.  Deep Sea Research II 101: 63-79. 
 Seitzsinger, S.P. and L. Phillips (2017) Nitrogen stewardship in the Anthropocene. Science 
357: 350-351. 
 Seymour, et al. (2017). Zooming in on the phycosphere: the ecological interface for phyto-
plankton-bacteria relationships. Nature Microbiology 2, article 17065. 
 Simmons, et al. (2007). Linking foraging behavior of the northern elephant seal with 
oceanography and bathymetry at mesoscales.  Mar. Ecol. Prog. Ser. 346:265-275. 
 Stocker, R. (2012). Marine microbes see a sea of gradients. Science 338: 628-633. 
 Tiselius, et al. (2016). Primary productivity in a coastal ecosystem: a trophic perspective 
on a long-term time series. J. Plankton Res. 38(4): 1092– 1102. 
 Venrick (2012).  Phytoplankton in the California Current system off southern California: 
Changes in a changing environment. Progress in Oceanography 104: 45-58. 
 Werner, T. and F. Buchholz (2013). Diel vertical migration behavior of Euphausiids of the 
northern Benguela current:  seasonal adaptations to food availability and strong gradients of 
temperature and oxygen. J. Plankton Res. 35:792-812. 
 Widdicombe, et al. (2002). Diversity and structure of the microplankton community during 
a coccolithophore bloom in the stratified Northern North Sea.  Deep Sea Research II 49: 2887-2903. 
 Worden, et al. (2015). Rethinking the marine carbon cycle:  Factoring in the multifarious 
lifestyles of microbes.  Science 347: 1257594  DOI: 10.1126/science.1257594 
 Zehr, et al. (2017). How microbes survive in the open ocean.  Science 357: 646-647. 


