 SEQ CHAPTER \h \r 1
COASTAL MORPHOLOGY & PROCESSES (Geol 363/Evpp 363/Evpp 563)

Spring 2007

Thurs. (4:30 to 7:10 p.m.) in 242 Krug Hall
Professor: Dr. Randolph A. McBride


Office: 3055 David King Hall 


e-mail: rmcbride@gmu.edu

REQUIRED TEXTS:
Davis, R.A. and Fitzgerald, D., 2004. Beaches and Coasts, Blackwell Publishing, 419 p.







Van Heerden, I. and Bryan, M., 2006. The storm: What went wrong and why during Hurricane Katrina, the inside story from one Louisiana scientist. Viking as part of the Penguin Group, New York, New York, 308 p. 

Ward, L.G. et al., 1989. Living with Chesapeake Bay and Virginia’s Ocean Shores. Duke University Press, Durham, NC, p. 236.

Note: Additional readings may be assigned.  

COURSE DESCRIPTION: This course focuses on global coastal geomorphology, with an emphasis on U.S. Atlantic and Gulf coasts.  Primary environments to be discussed include barrier islands, estuaries, deltas, cheniers, and glaciated coasts.  Factors affecting coastal morphology will be examined, such as plate tectonics, eustatic and isostatic changes, fluctuations in sediment supply, wave and tidal energy, tsunamis, hurricane impacts, cold-front passages, and human activities.  Important environmental issues will also be addressed including sea level rise, shoreline erosion, wetland loss, coastal development and protection, and pollution (e.g., oil spills).  A major weekend field trip is an essential element of this class. 

GOAL: Examine form/process relationships along different coasts (both in the classroom and in the field) so students will have a familiarity with primary coastal environments worldwide.

PREREQUISITES: Undergraduates- GEOL 317 or GEOL 309 or BIOL 309 or 9 credit hours in geography including GEOG 309; Graduates- permission of instructor

COURSE REQUIREMENTS: Attendance at lectures, reading of textbooks and journal articles, participation in class-led discussions & debates, completion of written exams, participation in a major field trip, submittal of handwritten field books, preparation of a three-stage term paper, and an oral presentation in class and in the field for all students (Note: term papers will be compiled into a class field guidebook as individual chapters).  Participation in 3.5-day field trip is required. 

METHOD OF INSTRUCTION: Lectures given by & discussions led by instructor/guest speakers during class times and during field trips, student-led discussions and debates in class and/or in the field, reading of class textbooks and journal articles outside of class, and a short presentation by each student regarding their term paper locality and topic in the field.  Portions of this class will emphasize the technique of active learning. In other words, student-centered learning instead of teacher-centered learning.

TECHNOLOGY: Students are required to communicate via e-mail and conduct web-based research.  All registered GMU students are allocated a GMU e-mail account.  If you don’t know your e-mail address, go to the Johnson Center, activate it, and check it regularly at numerous locations around campus.





**********TENTATIVE TOPICS: SUBJECT TO CHANGE WITHOUT NOTICE**********
DATE

TOPIC









READINGS (D = Davis & Fitzgerald; Storm = van Heerden & Bryan)

Jan 25

Introduction; Plate Tectonics





Ch. 1 & 2 (D); Intro (Storm)
Feb 1

Plate Tectonics, the Seafloor, & coasts
 


Ch. 2 & 3 (D); Ch. 1 (Storm)
Feb 8

Relative Sea Level Changes





Ch. 4 (D); Ch. 2 (Storm)



Transgressions & Regressions





Curray, 1964

Feb 15

Coastal Processes: Waves 





Ch. 6 (D); Ch. 3 (Storm)
Feb 22

Coastal Processes: Tides






Ch. 11 (D); Ch. 4 (Storm)



Paper outline & bibliography due; $10.00 for field trip
Mar 1

Storms










Ch. 5 (D); Ch. 5 & 6 (Storm)



Tsunami/hurricane talk outline due (grads only)

Mar 8

EXAM

Mar 15

Spring break

Mar 22

Beach, Nearshore, & Barrier Systems; Dunes
 
Ch. 7, 8, & 9 (D); Ch. 7 (Storm)



Papers due



Mar 29

Tidal Inlets & Estuaries (Lagoons & Wetlands)

Ch. 10, 12, 13, 14, 15 (D); Ch. 8 (Storm)
Apr 5

Deltas; Mississippi River Delta & Chenier Plains

Ch. 16 (D); Ch. 9 (Storm)



Return edited papers
Apr 12

Sumatra Tsunami & Hurricanes Katrina & Rita in 2005 (Grad student oral presentations & CD) 




Ch. 10 & 11 (Storm)



Submit revised papers
Apr 19

Glaciated & Rocky coasts 






Ch. 17 & 18 (D)

Apr 26-29
Coastal Field Trip (VA, MD, & DE)




Ch. 8, 20 & 21 (D)
May 3

Exxon Valdez oil spill, Alaska

May 10

Final Exam (4:30 to 7:10 pm)

IMPORTANT DATES:

Feb 6

  


Last day to drop with no tuition liability

Feb 6 (5 p.m.)


Last day to add this class.  Please be sure that you are registered for this class by this deadline.  If you have been dropped from class role for any reason, it is your responsibility to add back in by this date. 


Feb 22




Detailed paper outline, primary figures, & bibliography due for term paper.  Also, personal check for field trip is due ($10.00) to reserve spot; covers camping, tolls, and entrance fees to lighthouses & parks but not food. 


Feb 23 (5 p.m.)


Last day to drop


Mar 1




Outline for Tsunami/Hurricane oral presentations due (Grad students only) 


Mar 8




EXAM


Mar 11-18



Spring Break


Mar 22




Term paper due (HAND IN COMPLETE PAPER)
Apr 5




Return edited papers

Apr 12




Oral presentations about Sumatra Tsunami & Florida Hurricane Impacts in 2004 & CD


Apr 12




Final, fully-revised, camera-ready copy of term paper due

Apr 26-29



Major class field trip to coastal Virginia, Maryland, & Delaware (depart David King loading dock at 2 p.m. on Apr 27 and return early evening of Apr 30).  Will involve riding in GMU vans, all day hiking in primitive conditions, staying at marine lab dormitory in Wachapreague, VA, and camping one night in tents at campground.


May 10




Final exam (comprehensive)

GRADING:
Undergraduates


Graduate











Undergraduates

Graduates





Exam











18%




15%






Final Exam










22%




20%




Oral Presentation & Outline






Na





10%




Field Guide Chapter (term project)




35%




30%





Paper Outline, Figures, & Bibliography (5%)





1st draft of Paper (15% undergrad/10% grad)





Final, Revised, Camera-Ready Copy (5%)






Field Presentation (10%)




Field Log for Field Trip







10%




10%




Field Trip Participation







5% 





5%




Classroom participation/discussion (The Storm)

10%




10%
















100%




100%


Extra Credit:
1) Attend Geoclub meetings (0.5% for each meeting attended if on official sign-up sheet) and 2)   Attend a GMU Writing Center one-hour session regarding the editing of your research paper and provide signed documentation from Writing Center (8% on paper grade only). More details later.

Exams may cover lectures, mini-lectures, text readings, assigned articles, slides, overheads, videos, field trip information & localities, and any handouts.  Exams must be taken as scheduled.  Makeups will not be given, unless for exceptional circumstances, and only if scheduled PRIOR to the exam date with a legitimate excuse (e.g., signed doctor’s excuse).  Otherwise, any missed exams will be scored a “zero.”

GRADE SCALE:
A+ = 97-100%

A = 93 - 96%

A- = 90 - 92%

B+ = 87 - 89%

B = 83 - 86%

B- = 80 - 82%

C+ = 77 - 79%

C = 73 - 76%

C- = 70 - 72%

D = 60 - 69%

F =  0 - 59%

Adherence to The GMU Honor Code is expected of all students. 

CLASSROOM DISCUSSION & PARTICIPATION: THE STORM 

Each student is expected to read the assigned chapters in The Storm each week and be prepared to discuss the contents of the assigned chapters. The class will be divided into groups of two or three.  Each group will be responsible for leading a 20- to 30-minute classroom discussion regarding one of the chapters in the recent book entitled The Storm by van Heerden & Bryan (2006).  Each group will provide a one- or two-page outline of their assigned chapter and bring 20 copies to class. The outline shall include the following: 1) Briefly synthesize the overall theme of the chapter [≤1 paragraph], 2) Identify the three to five primary points of the chapter that the authors are emphasizing [list as bullets], 3) Identify two or three mistakes that were made and the lessons learned [list as bullets], 4) What role does science play in the chapter? [List some specific examples], and 5) Compose three to five provocative questions for class discussion that address science-aspects of Hurricane Katrina’s impact on coastal Louisiana and New Orleans (i.e., focus on coastal science questions and avoid political, non-science questions).  Both the group’s work (5%) and individual student participation (5%) over the semester will be used to determine each student’s participation grade for the course.   
ORAL PRESENTATIONS: 2005 LOUISIANA HURRICANE IMPACTS & 2004 SUMATRA TSUNAMI

Each graduate student will provide a 20-minute oral presentation on topics regarding the two Louisiana hurricane impacts in 2005 (Hurricanes Katrina & Rita) and the 26 Dec 2004 Sumatra Tsunami.  The talks will emphasize the coastal/geologic processes and impacts to shoreline geomorphology associated with each event.  Talks should be dominated by images and graphics that show and explain the physical processes and geomorphic response of the shoreline by using actual video clips, photographs, maps, graphs, quantitative data, simulations, etc.  Your outline, including primary web pages and some graphics, is due as scheduled above.  Presentations will be given in class as scheduled above and should include the following components: Title, Intro, Study Area, Methods, Results, and Conclusions.  Also submit a digital copy of your presentation on CD  in PowerPoint format as well as any video clips.

FIELD TRIP

This course involves one required 3.5-day field trip.  Transport will be provided using GMU vans connected by CB radios (Note: private vehicles will not be allowed because they cause numerous logistical problems).  The field trip will go to coastal VA, MD, and DE and will involve staying at a marine lab dormitory and camping in tents at campground.  To reserve a spot, all students must pay $10.00 (cash or check) by Feb 22, which covers lodging, tolls, and entrance fees to lighthouses & parks but not meals.  Meals will be obtained at fast food restaurants or prepared on site by students.  Cost of all food/meals will be the responsibility of each student (~$45.00).

FIELD LOG/FIELD BOOK

An organized, legible field log must be kept for the field trip that chronologically outlines your itinerary (i.e., date, moon phase, time, field location, field conditions [weather, temp., wind direction & speed, wave height/energy, tidal height]) and important notes (e.g., brief field description, lectures, etc.) with simple, labeled field sketches (see example entry below).  Field books with waterproof pages are recommended in case it rains or dropped in water.  Submit original, handwritten field books (DO NOT RETYPE NOTES) at the end of field trip for grade.

April 26, 2006 (full moon- spring tides)

Oregon Inlet, NC; 70o F w/ clear sunny skies, moderate E winds (15 knots), 1 m waves; spring low tide (-1m)

1230
Lunch on beach

1300
Walking on flood-tidal delta, take 4 pictures on Roll 3(frames 16-19); winds change to NW, seas calm; bars on flood ramp exposed (see simple sketch below).  Susan McWilliams gives talk on Oregon Inlet w/ following points: 



1400
Heading north along Outer Banks to Jockey’s Ridge, NC (large sand dune)

FIELD GUIDE CHAPTER (Term Project):

Each student will be responsible for writing a term paper (8 for undergrads; 10-12 for graduates) about a certain field locality or specific topic that is directly related to our major field trip in April.  A field locality or topic will be assigned to each student from the enclosed prepared list.  When completed, the individual papers will be compiled into a field guidebook that we use on our coastal field trip.  There are three stages to the field guide chapter and each stage is worth a certain percentage of your grade: 1) paper outline, primary figures, & bibliography, 2) peer review of your paper by a classmate, and 3) final, fully revised, camera-ready copy.  Grading of the field guide chapter will be based on adherence to the guidelines below and overall scholarly quality.  Ten points will be subtracted for each day the particular assignment is late.  


The purpose of the term project is threefold: 1) practice writing in the scientific style; 2) experience the difference between writing about something and seeing something in the field, and 3) provide a field guidebook.  The scientific writing style is concise, factual, non-verbose, and nonfiction.  It should not contain jargon and should be presented in a logical fashion so that facts build upon facts.  Scientific writing is no place for fanciful leaps of faith or implied truths.  Facts rule!  In terms of the audience, assume the reader has your working knowledge of geology, physical geography, geomorphology, and environmental science.

Paper Outline & Bibliography

Submit a detailed outline of your paper in the correct format as described below including the following: official title, name, affiliation, all primary headings, potential secondary headings, text bullets, primary figures (especially the location diagram) and figure captions, and bibliography.  In other words, you should submit a complete skeleton of your paper (framework is there, only the sentences are needed).


The bibliography must contain at least 5 bibliographic citations (10 for graduate students) from the following specific sources: journal articles, books, book chapters, government documents, theses/dissertations, and published field guides.  Information from the World Wide Web (see handout about “Using the Internet for Geology Term Papers”) and other sources (e.g., National Geographic) are acceptable but must be in addition to the 5 or 10 citations mentioned above.  Newspaper articles are unacceptable sources of information.   

Field Guide Chapter

Your term paper should follow the guidelines outlined below and include all the appropriate components and headings.  You should consider your paper a completely finished manuscript.  Classmates will peer review (review/edit) your term paper and return it so you can make revisions/corrections/additions for the final camera-ready version.

1. 
Papers should be 8 (10-12 for graduate students) typed pages in length (excluding figures, tables, references, and appendices), double-spaced, 1" margins on all four sides, a simple 11 point font (e.g., Helvetica, times roman), and fully justified.  

2. 
Each page should be numbered sequentially in the upper right-hand corner (this means that every page you hand in should have a page number including the references, all figures and tables, and appendices).

3. 
Spelling errors are unacceptable (use your spell-checker and proofread your text before submittal) because points will be subtracted for misspellings.

4. 
Your paper should follow an outline of a scientific paper with primary headings and format as shown below:


Morphodynamics of Oregon Inlet, Outer Banks of North Carolina

Randolph A. McBride


Department of Environmental Science and Policy


George Mason University


Fairfax, Virginia  22030




Abstract (½ page)

· Extremely concise overview of field locality or topic (250 words or less)

· Address primary points regarding morphology, processes, and environments 

· Address primary human factors in field locality if applicable (e.g., jetties)




Introduction (1 page; one or two paragraphs each)

· General introductory statement 

· Specific objectives of field guide chapter (i.e., What are you going to do exactly?)

· Scope of paper (e.g., What specific aspects of Oregon inlet will be covered?)

· Literature review (very brief synthesis of most important articles regarding your field locality such as Jones, 1999; Williams et al., 2000)  




Regional Setting (½ page)

· Briefly describe where your locality is using a clear location map (The map may include state boundaries, towns or cities, water bodies, highways and roads, national & state parks)

· Briefly describe physiographic region, local geology, climate if applicable




Detailed Field Locality Description (4 pages)

· Describe modern and/or ancient geomorphic features and the processes (e.g., tidal range, average wave height, tidal prism, longshore sediment transport) responsible for creating the features; compile a table that quantifies the processes; discuss geomorphic evolution of feature or landscape; discuss shoreline change (include figure)

· Describe coastal structures (e.g., jetties, seawalls, groins), human infrastructure (e.g., beach houses, hotels, highways) and activities (channel dredging)

· Include the most important figures that summarize field locality

· Include table summarizing Driving Forces, Processes, and Geomorphic Features 

· Must include a topographic map (scales: 1:24,000 or 1:64,000 or smaller); available at US Geological Survey in Reston (Sunrise Valley Road).

· Specific subheadings may include most or all of the following:








Geomorphology








Physical Processes (e.g., waves, tides, tidal prism, currents, winds, etc.)








Shoreline Changes








Coastal Structures








Human Activities and Impacts




Conclusions (½ page)

· What do you conclude from all of the above?  What are the primary geomorphic features, processes, and environments?  What are the primary points that need reiterating (e.g., geomorphology, human activities, or policy)?  What are the major coastal problems?




References 
All material cited in the text (e.g., George, 1998; Abston et al., 1987; McBride and Moslow, 1991) must be listed alphabetically in the reference section (all authors must be listed in the reference section).  Follow a specific citation method shown below.  Refer to the handout entitled “Using the Internet for Geology Term Papers” when citing material from the world wide web (www).  All ideas not your own must be cited otherwise you have plagiarized.  Some paragraphs might include a citation for every sentence (e.g., Regional Setting). 





Book
Dawson, A.G., 1992. Ice Age Earth: Late Quaternary geology and climate. Routledge Publishers, London, 293 p.





Journal article
McBride, R.A. and Moslow, T.F., 1991. Origin, evolution, and distribution of shoreface sand ridges, Atlantic inner shelf, USA. Marine Geology, v. 97, pp. 57-85.





Paper or chapter in edited book or proceedings volume





Abston, J.R., Dinnel, S.P., Schroeder, W.W, Shultz, A.W., and Wiseman, W.J, Jr., 1987. Coastal sediment plume morphology and its relationship to environmental forcing. Main Pass, Mobile Bay, Alabama. In: Kraus, N. (editor), Coastal Sediments '87, American Society of Civil Engineers, v. 2, pp. 1989-2005.





Government Report
Folger, D.W., 1972. Characteristics of Estuarine Sediments of the United States. U.S. Geological Survey Professional Paper 742, U.S. Government Printing Office, Washington, D.C., 94 p. 





Theses and dissertations
George, S.M., 1988. Sedimentology and mineralogy of the Pensacola Bay system. M.S. thesis, Department of Geology, University of Southern Mississippi, 93 p. 




Figures
· All figures must be clear and readable (if you can’t read it, don’t include it!!!)

· Each figure must be numbered sequentially starting with #1 and has a typed figure caption that describes the figure.  A citation should occur at the end of the figure caption indicating the source of the figure. For example: Figure 1.  Shoreline changes of Parramore Island, VA from 1871 to 1999 (Vidal and McBride, 1999). 

· Topographic maps should be given a figure number and referenced in the text. 




Tables
All tables must be numbered sequentially starting with #1 and have a typed table caption.  A citation should occur at the end of the table caption indicating the source of the table (Note: use same format as above for figure caption, except replace Figure 1 with Table 1). 

Final, Fully Revised, Camera-Ready Copy

As per the schedule above, your fully revised field guide chapter is due (i.e., a complete hard-copy, camera-ready version including full-text, references, figures, & tables on plain white bond paper.  The format of the paper should follow the same above-mentioned guidelines under “Field Guide Chapter.” 

Example paper format:

Human-Estuarine Processes Along the Southern Delmarva Peninsula, with Emphasis on the Pocomoke River Basin and Pfiesteria-related Outbreaks and Conditions
David A. Greene

United States Geological Survey

Reston, Virginia 20192

Abstract

Recent outbreaks of fish kills, fish lesions, and human health problems in the Pocomoke Sound region of the southern Delmarva Peninsula have been linked to the toxic dinoflagellate Pfiesteria piscicida.  Certain estuarine water conditions affected by a variety of both natural and human-induced coastal processes appear to trigger drastic responses in this organism.  The Pocomoke River watershed of the Southern Delmarva Peninsula contains several environmental characteristics, including relatively high water temperatures, increased salinity, low rates of flushing, elevated acidity, high nutrient levels, and isolated storm events that make it a likely site for Pfiesteria-related events.  This paper will examine the physical, chemical, biological, and anthropogenic conditions and processes of the Pocomoke watershed, which may be contributing to Pfiesteria outbreaks and their resultant effects on living resources.

Introduction

Harmful algal blooms have increased in frequency and severity in many U.S. coastal states and worldwide, causing major fish kills and increased risks to natural resources, environmental quality, and human health (Anderson et al., 1993; Anderson, 1995; Boesch, 1996; Barker, 1997).  These increases may be due to increased human activity, cyclic or longer-term variations in climate, other natural processes, or some combination of these factors (Anderson, 1995; Boesch, 1996).  Harmful algal blooms are normally characterized by the sudden proliferation of particular species of toxic or harmful algae, resulting from a combination of poorly understood physical, chemical, and biological mechanisms and interactions (Anderson, 1995).  Most of these events are attributed to a particular class of marine algae called dinoflagellates, which can stay dormant in an encysted form in bottom sediments for years and then suddenly be triggered into a toxic, free-swimming form under certain environmental conditions  (Burkholder et al., 1992; Anderson et al., 1993; Anderson, 1995).



INFO SKIPPED

References Cited 

Anderson, D.M., Galloway, S.B., and Joseph, J.D., 1993. Marine Biotoxins and Harmful Algae: A National Plan.  Woods Hole Oceanographic Institute Technical Report WHOI-93-02, Woods Hole, MA, 44 p.
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