
ES 543 
Estuaries and Nearshore Systems 

Fall, 2012 (Marine Semester) 
 

Professor:   Sergio Fagherazzi (617-353-2092; sergio@bu.edu). 
 
Suggested Readings: 
 
Bertness M.D., 1999, The Ecology of Atlantic Shorelines, Sinauer. 
Fagherazzi S., Marani M., and Blum L.K. (Editors), 2004, The Ecogeomorphology of 
Tidal Marshes, Am. Geophys. Union Coastal and Estuarine Studies, Washington DC, v. 
59, 266 pages.  
Woodroffe C.D., 2002, Coasts, Cambridge University Press. 
 
 
Office Hrs:    To be determined. 
Teaching Fellow:  Tammy Viggato (tammy.viggato@gmail.com) 
Meeting Time:  Block 1 of Marine Semester.  Baseline Schedule:  Five days per 

week, September 7 to September 30, 2010. Class time two days 
per week (10 a.m. - 5 p.m.), fieldwork and research three days 
per week (9 a.m. - 6 p.m.). 

Final Exam:   Midterm exam: September 18 
Final exam: September 28  

 
Description and Objectives 
 
 This course will discuss physical and ecological processes interacting in estuarine 
and nearshore environments, including salt marshes, beaches, lagoons, deltas, in wave- 
and tide-dominated regimes.  Lectures will be complemented by extensive field work 
oriented towards individual and group research projects. This course is for students 
interested in a detailed study of coastal environments from a physical viewpoint, with a 
thorough analysis of the feedbacks between coastal morphodynamics and ecosystems.  

 
We will analyze five units that form the coastal landscape: beaches, salt marshes, 

tidal flats, estuaries, and deltas. The morphodynamic evolution of each environment will 
be related to the physical processes responsible for sediment transport: tides, waves, 
currents, and wind action. Topics covered in the course include salt marsh morphology 
and evolution, tidal inlets, deltaic and estuarine processes, tidal flat equilibrium, beach 
and backshore morphodynamics.  At the same time we will investigate the feedbacks 
between physical and ecological processes in each landscape unit.  Topics covered in the 
biomorphodynamic component include: plant zonation in salt marshes as a function of 
platform elevation, sediment trapping and stabilization by halophyte vegetation, substrate 
disturbances by intertidal organisms, dune evolution and feedbacks with dune vegetation, 
biofilms and sediment resuspension in tidal flats, the distribution of oxygen, nutrients and 
carbon as a function of tides, waves, and currents in estuaries.   

 
Lectures and discussions will introduce a topic of relevance for coastal 

environments. The extensive fieldwork will then provide a direct way to understand the 



processes at play in nature. The data collected in the field will provide material for 
analyses and discussions. 
 
Research Project 
 
During the class we will work on several research projects. At the end of each project the 
students will present the results to the class and write a comprehensive paper.  This is an 
upper level / graduate class and I expect the appropriate level of detail and content. 
 

Tentative Project List 
 

• Morphology and hydrodynamics of a sandy tidal bar  
• Erosive processes in salt marshes: scarp erosion by waves and channel 

erosion by tides. 
• Feedbacks between vegetation and sand dunes evolution in Cedar Point, 

Crane Beach. 
 
 
Grading and Evaluation 
 
There will be a project assignment, a midterm exam and a final exam. The final grade 
will be evaluated in the following way: commitment during fieldwork 20%, paper 
presentation 20%, midterm and final exam 20% each, final poster 20%,  
 
Midterm exam: September 19 
Final exam: September 29  
 
The following grading curve will be used during the class: 
 
Letter Grade - Percentage 

A   ≥  90% 
A-  ≥  87% 
B+ ≥  84% 
B   ≥  80% 
B-  ≥  77% 
C+ ≥  74% 
C   ≥  70% 
C-  ≥  67% 
D+ ≥  64% 
D   ≥  60%  
D- ≥   55% 
F   <   55% 
 
 
 
Academic Conduct 
 



Students are expected to uphold Boston University's College of Arts and Sciences 
Academic Conduct Code, in particular those portions dealing with cheating and 
plagiarism. 
  
Students with Disabilities 
 
Students with disabilities needing academic accommodation should (1) register with and 
provide documentation to the Office of Disability Services and (2) bring a letter to the 
instructor indicating the need for accommodation and what type. This should be done 
during the first week of class. For more information about services available to BU 
students with disabilities, please contact the Office of Disability Services, 19 Deerfield 
Street, 617-353-3658 (V/TTY), www.bu.edu/disability. 
 



Calendar 
 
The following is a list of topics covered in the class. The syllabus and course calendar are 
tentative and subject to change with advance notice from course instructors.  Due to the 
dependence in this course on weather, students will need to be flexible with their 
schedules.  For example, much of the intensive field component will be carried out in the 
Parker River-Plum Island Sound estuary, MA, one hour north of Boston University.     
 
 
Part 1 Muddy Coasts 

01. Tidal flats 
02. Tidal inlets and tidal creeks 
03. Saltmarsh and mangrove morphodynamics   

Part 2 Salt Marsh Communities 
04. Marsh plant zonation 
05. Physical stresses on marsh plants 
06. Animals of salt marshes 
07. Feedbacks between vegetation and morphodynamics in salt marshes 

Part 3 Deltas and Estuaries 
08. Deltaic-estuarine processes 
09.  Deltaic-estuarine morphology 
10. Morphodynamic development of deltas 
11. Morphodynamic development of estuaries 

Part 4 Soft Sediment Habitats 
12. Tidal flat organisms 
13.  Zonation in intertidal soft substrate habitats 
14. Physical disturbances in soft sediments 
15. Feedbacks between ecosystems and tidal flat morphology 

Part 5 Beach and Barrier Coasts 
16. Beach morphodynamics 
17. Beach and backshore change over decadal-century time scales 
18. Barriers and barrier islands 
19. Feedbacks between vegetation and sand dune evolution 

 


