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Course Description:  
 
Estuaries are dynamic, biologically-productive aquatic systems at the land-ocean interface where 
physiochemical and biological conditions are spatially heterogeneous and change on short-to-
medium time scales.  Estuaries are often highly urbanized and are highly sensitive to the impacts of 
a rapidly changing climate and subject to a wide range of anthropogenic impacts.  This course 
examines the physical, geological, chemical, and biological aspects of the littoral, estuarine 
environment with a special emphasis on challenges to U. S. Navy and Marine Corps operations in 
estuaries.   Topics that will be covered include, but are not limited to: Estuarine classification and 
geomorphology; estuarine processes and dynamics; physical, biological, and (geo-) chemical 
interactions; hydrogeology; estuarine ecology; natural and anthropogenic change/impacts; and 
estuarine policy and management.  Laboratory sessions will use the local Severn River and 
Chesapeake Bay estuaries with a focus on practical and hands-on experiences.  
 
Objectives: 
 
At the conclusion of this course students will be able to: 
 

1. Define the term estuary, discuss the physical factors influencing estuarine circulation 
and mixing, and (qualitatively and quantity) classify estuarine systems using 
classification schemes from published scientific literature.   

2. Compare and contrast physical, geological, biological, and chemical processes in 
coastal, estuarine systems and deep ocean systems.  

3. Employ the equations of motion and conservation equations and equation of state for 
seawater to explain and solve simple problems related to estuarine circulation and 
mixing.    

4. Describe and employ simple models to explain the biogeochemical cycling of specific 
constituents between the sediments, water, and air in estuarine systems to include the 
complex interaction physics, geology, biology, and chemistry in these systems.    

5. Discuss sedimentation and sediment transport and the factors influencing 
sedimentological processes in estuaries.    

6. List and discuss the main parameters (master variables) that influence phase partitioning 
and speciation of constituents in estuarine systems.   

7. Compare and contrast sources for natural and anthropogenic materials to estuarine 
systems, the transport, cycling, and fate of these materials, and describe/discuss the 
potential impact of specific materials on estuarine ecology. 

8. Compare and contrast the estuarine ecological system to that of deep ocean systems 
and describe the primary factors influencing productivity and community species 
composition in estuaries.     

9. Discuss the factors that complicate the estuarine food web to include: Estuarine 
Dynamics; Multiple Intersecting/Overlapping Food Webs; Multiple Primary Producers 
(including benthic algae); Full-time vs. Part-time Residents; Direct vs. Indirect Trophic 
Interactions; and Anthropogenic Influences/Impacts. 

10. Discuss ecosystem services provided to humans by estuaries and discuss 
anthropogenic impacts on estuarine systems.     

11. Describe and distinguish between natural and anthropogenic driven change in estuarine 
systems.   

12. Use existing datasets and develop and employ field and laboratory methods and 
techniques to collect environmental data to better understand estuarine systems.     
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13. Use mathematical and software-based techniques to manipulate, communicate and 
interpret existing or real world data collected from estuarine systems.     

14. Conduct an Environmental/Ecological Overview and Assessment of a specific estuarine 
system consisting of a review of the science regarding the physics, geology, chemistry, 
and biology of the estuary, the past, present, and projected state of the estuary, specific 
changes (natural and anthropogenic) facing the estuary, estuarine policy and 
management, and potential challenges for conducting Navy and Marine Corps 
operations in this, and/or similar estuarine systems.    

15. Communicate results of an Environmental/Ecological Overview and Assessment of a 
specific estuarine system in written report format and an oral presentation.    

 
Prerequisite: Earth Systems Science I (SO271); Earth Systems Science II (SO272); Applied 
Earth Systems Science (SO273) 
 
Instructor:  Dr. Joseph P. Smith 
Phone:  410-293-6568 (CH208)  
Email:   jpsmith@usna.edu  
 
Lecture/Lab (MI-091, YP686, Small Boat, HOL): 
Spring AY 2017 
Class Period MON (M) TUES (T) WED (W) THURS (R) FRI (F) 

1 (0755-0845)*  

Research 

   
2 (0855-0945)*     
3 (0955-1045)*   

SO427 
 

4 (1055-1145)* SO427 SO427  
5 (1330-1420)* SO470E SO470E 

Research 
SO470E 

6 (1430-1520)*    
7 (1530-1620)*    

Evening  
(1630-1800+) 

By 
Appointment 

By 
Appointment 

By 
Appointment 

By 
Appointment 

By 
Appointment 

 
Extra Instruction:  
 
Extra instruction (EI) can be scheduled Monday (M) through Friday (F) by appointment during 
normal, available office hours.  Individual EI can also be arranged by special arrangement 
during other times.  Email is the preferred method for scheduling and arranging EI.  Please do 
not hesitate to ask for assistance; do not wait until the last minute.      
 
Course Materials and Readings: 
 
Text(s):  None Required 

Recommended: Estuarine Ecology, 2nd Edition, 2013, Day, J. W., Kemp, W. M., 
Yáñez-Arancibia, A., and Crump, B. C., eds., John Wiley & Sons, Inc., 550 p. 

 
Additional readings may be assigned from resources provided in class, via Blackboard, and/or from 
materials on reserve in the Nimitz Library.  It is your responsibility to complete assigned readings by 
the beginning of each class.  Questions will be asked in class relating to the assigned readings.  
Regularly schedule Quizzes and unannounced Quizzes may be given based on reading materials.  
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Exams and Quiz questions will be derived from reading, lecture, and laboratory material.  You are 
responsible for all material covered or presented in class, laboratory, and homework as well as 
material from regular and supplemental readings. 
 
Attendance:   
 
Attendance is governed by the table of priorities in COMDTMIDNINST 5400.  If you will miss a 
class or a lab due to an authorized absence you must notify the instructor at least one day in 
advance and make other arrangements.  You are responsible for obtaining any materials 
provided or covered during a missed class or laboratory period.  Class presentations, labs, 
assignments, and handouts can be obtained from another student, downloaded from the course 
page on Blackboard, or can be obtained by making special arrangements with the instructor.  If 
an assignment is due on a day you are authorized to be absent, you will send it to the instructor 
via email or make arrangements to turn it in to the instructor NLT the end of the class or lab 
period it was originally due.  In the case of an emergency or excused illness, contact the 
instructor as soon as possible to make arrangements to make-up any missed assignments, 
quizzes, laboratories, or Exams.  An missed assignment, quiz, Laboratory Exercise/Report, or 
Exam due to an emergency or excused illness must be rescheduled with the instructor within 
two days of return from an absence to avoid a late penalty (-10% per day).  A grade of zero will 
be assigned for work not turned in within a week of the original due date or a revised due date 
scheduled with the instructor.  The Instructor reserves the right to give a grade of zero to any 
assignment, quiz, Laboratory Exercise/Report, or Exam that is turned in late or missed due to 
an unexcused absence.   
 
Section Leader:  
 
A Section Leader will be assigned for each Section.  The Section Leader will become 
thoroughly familiar with the Academic Accountability System.  Section Leaders will be 
responsible for calling the Section to attention and reporting absences to the instructor prior to 
the beginning of each class.  If the instructor is not present at the start of class or during class 
for any reason, the Section Leader is responsible for maintaining class order until given further 
instruction or being relieved by a faculty member.  If the instructor is more than 5 minutes late to 
the start of a class or lab, the Section Leader should attempt to locate the instructor in the 
Oceanography Department (2nd deck Chauvenet).  If unsuccessful, the Section Leader should 
contact Mrs. Cyndi Ervin, The Oceanography Department Secretary (CH-200).    
 
Classroom Policy: 
 

 Professional appearance and proper military etiquette and courtesy will be maintained at 
all times.  Sleeping in class is not acceptable behavior.  If you are having trouble staying 
awake in class, quietly stand up and move to the side or back of the room.       
 

 Unless required for official watch duties, all cell phones, personal computers, PDAs, or 
any other electronic devices should be turned off while in class or lab.   

 
 Computers in the classroom are meant for authorized, instructional purposes only.  

Refrain from unauthorized use including playing games, sending email, unauthorized 
downloads, or working on assignments for other classes.   
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 Walking out of class in the middle of a lecture or laboratory is disruptive to your instructor 
and classmates.  Midshipmen will refrain from leaving during the middle of class unless 
absolutely necessary.  In such cases, get the instructor’s attention, ask permission to 
leave and, if given permission, quietly excuse yourself.  Return promptly and quietly to 
the classroom, minimizing disruption of the class or lab in session.  Leaving class during 
a Quiz or Exam will only be allowed in special situations. 
 

 No food or drink is allowed in the classroom or laboratory except drinks in a closeable, 
leak-proof container.    

 
 You may bring a personal calculator to class/lab but may not use it on Exams or 

Quizzes.  Calculators may only be used for simple mathematical calculations.  
They will not be pre-programmed or loaded with any additional applications/ 
equations/functions/information/data related to the course.  When required for an 
Exam or Quiz, a calculator will be provided by the Oceanography Department.   

 
 Classroom discussion and participation is encouraged.  Please get the instructor’s 

attention and be recognized before asking a question or presenting a topic for 
discussion.     
 

 Bring a pencil with eraser, pen, materials for taking notes, and assigned 
readings/materials to each lab and class.   

 
 Work will reflect individual effort.  Collaboration on assignments is only acceptable in 

cases explicitly authorized by the Instructor.  Some assignments, specifically 
laboratory exercises, may be given as group exercises.  On any assignments where 
collaboration is authorized, you will note any other individuals you worked with or who 
contributed to an assignment that you turn in by simply writing “Worked with: Rank/Title 
Last Name, First Name” on the top of the first page of the assignment.  Homework, 
Exams, Quizzes, Papers, and Presentations will be individual effort only unless explicitly 
authorized by the Instructor.   

 
Honor: 
 
As future leaders of the Navy & Marine Corps and our nation, the Honor Concept is always in effect.   

 
“Midshipmen are persons of integrity:  We stand for that which is right.  We tell the truth and ensure that the 
full truth is known.  We do not lie.  We embrace fairness in all actions.  We ensure that work submitted as 
our own is our own, and that assistance received from any source is authorized and properly documented.  
We do not cheat. We respect the property of others and ensure that others are able to benefit from the use 
of their own property.  We do not steal.”  
 
If at any time you have a question or doubt as to whether your actions or behavior are in 
accordance with the Honor Concept, it is your duty to immediately bring the issue to the attention 
of the Instructor for clarification and guidance.  This Course Policy Statement offers additional 
guidelines specific to this course and in no way supersedes official guidance promulgated in USNAINST 
1610.3H (HONOR CONCEPT OF THE BRIGADE OF MIDSHIPMEN) or USNAINST 1531.53B (Policies 
Concerning Graded Academic Work). 
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Note on Plagiarism: Plagiarism is stealing, using, and/or presenting someone else’s ideas, words, 
data products, graphics, pictures, computer code, or any other intellectual property as your own 
without explicit permission and/or without giving proper acknowledgement or credit to the originator 
or owner.  Plagiarism is theft and fraud.  You must fully, openly, and properly credit any ideas or 
sources used that are not your own.  If at any time you have a question or a doubt as to whether 
your actions or behavior constitute plagiarism, it is your duty to get clarification and guidance. 
Ignorance of what constitutes plagiarism is not an excuse for committing plagiarism. 
 
For any case where the Honor Concept is suspected to have been violated, the Instructor reserves 
the right to institute additional academic penalties (i.e. failing grade) on any assignments or course 
deliverables potentially impacted by the offense.  
 
Grading: 
 
Semester grades will be based on the following:  

Graded Exercise 6 Week 12 Week 16 Week Final

6-Week Exam 30% 25% 20% 15%

12-Week Exam - 25% 20% 15%

Homework/Problem Sets/Worksheets/Quizzes 30% 20% 20% 15%

Laboratory Exercises 30% 20% 20% 15%

Participation 10% 5% 5% 5% 

Final Project - 5% 10% 15%

Final Exam* - - - 20%*
Letter grades are assigned according to a straight scale (i.e. A = 100-90%; B = 89-80%; C = 79-70%; D = 69-60%; and F = <60%).  

 
Exams: 
 
Two Exams (15% each; 30% of your total grade) will be given at the 6-week and 12-week mark 
during the semester.  A comprehensive Final Exam (20% of your total grade) will also be given 
at the end of the semester.  *A failing grade of “F” (< 60%) on the Final Exam will result in, 
at a minimum, a one letter grade drop in the final grade for the course.  Any material 
covered or presented in class, laboratory, done as homework or worksheets, distributed in 
handouts, and/or assigned in regular and supplemental readings may be included in Exams, 
and the Final Exam.  The format of the Exams may vary and can include a variety of questions 
including, but not limited to: multiple choice, true/false; matching; short answer; calculations; 
drawing or filling in parts of figures/diagrams; and/or short essay.        
 
Homework, Problem Sets, Worksheets, and Quizzes: 
 
Regularly scheduled quizzes will be given during class.  Periodic, unannounced quizzes may 
also be given.  Any material covered or presented in class, laboratory, done as homework, 
distributed in handouts, and/or assigned in regular and supplemental readings may be included 
in Quizzes.  Graded homework and worksheets will be assigned to be completed outside the 
normally scheduled lecture/laboratory period.  Homework is due at the beginning of next 
scheduled lecture period after it is assigned. Worksheets are due at the beginning of the 
scheduled lecture period indicated in the course syllabus.  Homework or worksheets not turned 
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in on time at the start of the scheduled lecture period but on the same day (NLT 1630) will be 
subject to a penalty of -5% of the full grade.  A penalty of -10% will be assessed for each 
additional day an assignment is late.  A grade of zero will be assigned for assignments not 
turned in within a week of the original due date or a revised due date scheduled with the 
instructor. Collaboration on worksheets is authorized.  Homework and Quizzes will reflect 
individual effort only unless collaboration is explicitly authorized by the Instructor.  Together, 
Homework, Worksheets, and Quizzes will make-up 15% of your total grade. 
 
Laboratory Exercises: 
 
Laboratory Exercise Reports (15% of your final grade), unless otherwise specified by the 
Instructor, will be typed, properly formatted, and turned in no later than the start of the next 
scheduled laboratory period one week later.  Laboratory Exercises Reports turned in after the 
start of the next scheduled laboratory period but on the same day (NLT 1630) will be subject to 
a penalty of -5% of the full grade.  A penalty of -10% will be assessed for each additional day 
the Laboratory Exercises Report is late.  A grade of zero will be assigned for Laboratory 
Exercises Reports not turned in within a week of the original due date or a revised due date 
scheduled with the instructor. Collaboration is authorized on Laboratory Exercise Reports 
unless specifically prohibited by the Instructor.    
 
Participation: 
 
You are encouraged to ask questions and generate discussions related to oceanography in class.  
Participation will make-up 5% of your total grade. 
  
Final Project: 
 
You will be required to prepare a final group project (~2-3 Midshipmen) in the form of an 
Environmental Assessment of an estuarine system of your choice.  The project will consist of a 
review of the science regarding the physics, geology, chemistry, and biology of the estuary, the 
past, present, and projected state of the estuary, specific challenges facing the estuary, and 
estuarine policy and management.  You should also relate this assessment to potential 
challenges for conducting Navy and Marine Corps operations in this, or similar estuarine 
systems.  Details on the Final Project will be promulgated separately. 
 
Tentative Syllabus (Subject to Change): 
Day Date Sections Lesson/Laboratory Readings Comments 

T 1/10 4001 Course Introduction As assigned 
Monday Schedule; Pre-Assessment 

Quiz 

W 1/11 4001 
Lesson 1 - 

Overview/Definitions/Classification 
As assigned  

R 1/12 4001 LAB 1 - Introduction to Estuarine 
Observations

 MI-091 

M 1/16 4001 
Holiday – Martin Luther King, Jr. 

Day 
  

W 1/18 4001 Lesson 2 - Estuarine Classification As assigned  

R 1/19 4001 
LAB 2 - Introduction to Estuarine 

Sampling
 HOL 

M 1/23 4001 Lesson 3 - Estuarine Environments I As assigned  
W 1/25 4001 Lesson 4 - Estuarine Environments II As assigned  
R 1/26 4001 LAB 3 - Estuarine Tides  HOL 
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Day Date Sections Lesson/Laboratory Readings Comments 

M 1/30 4001 
Lesson 5 - Estuarine Hydrodynamics 

I 
As assigned 

 

W 2/1 4001 
Lesson 6 - Estuarine Hydrodynamics 

II 
As assigned  

R 2/2 4001 LAB 4 - Estuarine Profiles  MI-091 
M 2/6 4001 Lesson 7  - Estuarine Profiles As assigned  

W 2/8 4001 
Lesson 8  - Estuarine Hydrodynamics 

III 
As assigned  

R 2/9 4001 LAB 5 - Estuarine Circulation  HOL/Small Boat 
M 2/13 4001 Catchup/Review  Academic Reserve 
W 2/15 4001 EXAM 1  Academic Reserve 

R 2/16 4001 
LAB 6 – Estuarine Sampling I (Water 

Column Parameters) 
 

Academic Reserve;  HOL/Small Boat 
and/or YP-686 

M 2/20 4001 Holiday – Washington’s Birthday   
W 2/22 4001 Lesson 9  - Estuarine Chemistry I As assigned  

R 2/23 4001 
LAB 7 - Estuarine Sampling II 

(Oxygen and Nutrients) 
 HOL/Small Boat and/or YP-686 

M 2/27 4001 Lesson 10  - Estuarine Chemistry II As assigned  
W 3/1 4001 Lesson 11  - Estuarine Chemistry III As assigned  

R 3/2 4001 
LAB 8 – Flocculation and 

Sedimentation 
 HOL 

M 3/6 4001 Lesson 12  - Estuarine Sediments I As assigned  
W 3/8 4001 Lesson 13  - Estuarine Sediments II As assigned  

R 3/9 4001 
LAB 9 – Estuarine Sampling III 

(Sediments) 
 HOL/Small Boat and/or YP-686 

M 3/13  Spring Break   
W 3/15  Spring Break   
R 3/16  Spring Break   
M 3/20 4001 Lesson 14  - Organic Matter Cycling I As assigned  

W 3/22 4001 
Lesson 15  - Organic Matter Cycling 

II 
As assigned  

R 3/23 4001 
LAB 10 – Estuarine Primary 

Productivity 
 HOL/Small Boat and/or YP-686 

M 3/27 4001 
Lesson 16  - Biogeochemical Cycling 

I 
As assigned  

W 3/29 4001 
Lesson 17  - Biogeochemical Cycling 

II 
As assigned  

R 3/30 4001 
LAB 11 - Estuarine Secondary 

Productivity 
 HOL/Small Boat and/or YP-686 

M 4/3 4001 Catchup/Review  Academic Reserve 
W 4/5 4001 EXAM 2  Academic Reserve 
R 4/6 4001 Field Trip  Academic Reserve 
M 4/10 4001 Lesson 18  - Estuarine Ecology I As assigned  
W 4/12 4001 Lesson 19  - Estuarine Ecology II As assigned  

R 4/13 4001 
LAB 12 - Estuarine Secondary 

Productivity
 HOL/Small Boat and/or YP-686 

M 4/17 4001 Lesson 20  - Estuarine Ecology III As assigned  

W 4/19 4001 
Lesson 21  - Estuarine Change and 

Impacts I 
As assigned  

R 4/20 4001 LAB 14 – Anthropogenic Impacts  HOL/Small Boat and/or YP-686 

M 4/24 4001 
Lesson 21  - Estuarine Change and 

Impacts II 
As assigned  

W 4/26 4001 Final Projects   
R 4/27 4001 Final Projects   
M 5/1 4001 Course Wrap Up   

The instructor reserves the right to make reasonable changes and adjustments to the course policy and 
syllabus as required.  All major changes will be promulgated in writing. 
 


