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Course Description 
The oceans cover most of the Earth’s surface and are the largest biome on the planet. This course is one of a two-course sequence on marine ecology. It can be taken in sequence or alone. This course will review the processes that regulate the biology, productivity, and population and community dynamics of organisms that live at the boundaries of the ocean, between seawater and a more solid habitat. These boundaries include intertidal zones, estuaries, salt marshes, coasts, coral reefs, hydrothermal vents, and the sea floor. These boundaries harbor charismatic ecosystems. The distinctive spatial structures, physical properties, and chemical processes at such boundaries shape the way in which these ecosystems function. The course will cover critical ecological themes such as energetics, population regulation, competition and predation, food webs, succession, community dynamics, and potential effects of environmental change on these processes.

Pre-requisites
For undergraduates: Calculus I and Dynamics of Marine Ecosystems (11:628:320) are required. General Biology, General Chemistry, and General Physics are recommended. Biological oceanography is quantitative and interdisciplinary, and you will be exposed to mathematical equations, graphs, and concepts from chemistry, physics, and biology.

When and Where 
Course meets 2 days per week (each a 1:20 period)

Course Platform
We utilize the Canvas platform (https://canvas.rutgers.edu/) for course information and content.

Course materials 
There are no required textbooks for this course. Readings will be selected from book chapters and the primary literature and will be available through the course website. A glossary of common terms is also posted on the website. 

Learning Goals
The learning goals for the Marine Sciences program are posted on our website at http://marine.rutgers.edu/main/academics/undergraduate. This course addresses these learning goals by having students:  
1. Master the basic biological, chemical, physical, and geological principles of marine science
2. Interpret contemporary oceanographic datasets 
3. Show evidence of scientific literacy and communicate information effectively both orally and in writing
4. Apply concepts in marine science to contemporary global issues 
5. Evaluate ethical issues in marine science  

Assessment and course grading 
Student achievement of learning goals will be assessed from three homework assignments, a mid-term and final exam, a paper & oral presentation, and class participation (asking questions and contributing to discussions during the class period). Depending on the topical focus area and/or student interest in a specific topic, a portion of our meeting time may be dedicated to class discussion. 

Good communication and writing skills are critical. Therefore, each student will select a topic related to biological oceanography to research and conduct an in-depth analysis on the selected topic and communicate the results in a paper and presentation. Prior approval is required for your paper & presentation topic. A 2-3 sentence description of your proposed paper/presentation topic, and a list of three references (primary literature) that you looked at while developing your topic, will be submitted to the instructors for feedback and approval. Each student will then provide a brief paper (maximum of 2 pages with a minimum of 5 cited references) summarizing her/his/their findings in the research on their chosen topic. Additionally, each student will provide an oral presentation on her/his/their topic in the form of a presentation that might be delivered at professional society meetings. 

Exams will be taken during regular class time.  The format will be short essay answers to questions related to lecture material, reading assignments, and/or in-class discussions.

Percentage of grade
Homework (5% each x 3 assignments)	15%
Exams (30% each × 2 exams)	60%
Paper & Presentation	10% paper, 10% presentation
Class participation	5%





Course schedule and topical focus areas

Module 1: Getting Started

Class 1		Introduction; Course platform tutorial; Rules and learning goals; Fundamental concepts

Module 2: Physical and chemical environment
Critical themes: Abiotic features of the ocean environment relevant to biology and ecology

Class 2		Physics for biologists: Fluid dynamics, laminar and turbulent flow, boundary layer flow, waves
Class 3		Ocean depth zones; sediment properties; geology/chemistry for biologists

Module 3: Making and consuming organic matter
Critical themes: Acquisition and transformation of energy and materials, nutrient cycling

Class 4		Primary production: Photoautotrophy; kelp forests; seagrasses; benthic microalgae
Class 5		Primary production: Corals and photosymbiosis
Class 6		In-class discussion on coral-related topic TBD
Class 7		Primary production: Chemoautotrophy and symbioses; hydrothermal vents; cold seeps
		Homework #1 ASSIGNED
Class 8		Secondary production in coastal systems: Suspension feeding; deposit feeding
Class 9		Secondary production in extreme environments: energy transfer through vent/seep food webs
		Homework #1 DUE
		
Module 4: Population dynamics
Critical themes: Acquisition and transformation of energy and materials, nutrient cycling

Class 10		Components and characteristics of population growth
Class 11		Reproductive patterns in extreme environments: larval ecology and settlement 
		Topic of paper & presentation DUE
Class 12		Reproductive patterns in coastal systems: larval ecology and settlement
Class 13		Fundamental niche: Determinants
		Homework #2 ASSIGNED	
Class 14		Realized niche I: Connectivity and dispersal in coastal systems
Class 15		Realized niche I: Connectivity and dispersal in extreme environments
		Homework #2 DUE	
Class 16 		EXAM #1 (in class)

Module 5: Community dynamics
Critical themes: Species interactions, succession, biodiversity, environmental change

Class 16		Realized niche II: Competition in coastal systems
Class 17		Realized niche II: Competition in extreme environments
Class 18		Realized niche III: Species interactions, predation in coastal systems and extreme environments
Class 19		Succession in coastal systems
		2-pager paper DUE
		Homework #3 ASSIGNED
Class 20		Succession in extreme environments		
Class 21		Species diversity and biogeography in coastal systems
		Homework #3 DUE		
Class 22		Species diversity and biogeography in extreme environments
Class 23		Oral Presentations
Class 24		Oral Presentations
Class 25		Human and climate change impacts I: warming and acidification 
Class 27		Human and climate change impacts II: eutrophication and microplastics
Class 28		EXAM #2 (in class)
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