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Calendar 

1992 

August 17-2 1 

August 24-25 

August 26 

September 2 

Septe mber 4 

Septembe r 4 

October 9 

Ocwber l 0-13 

Octobe r 19-23 

October 30 

Nove mber 25 

Novembe r 30 

December 4 

Decembe r 5-6 

December 7-8 

December 9 

December J0-11 

December II 

December 12-1 3 

December 14-15 

December 16 

December 17-18 

December 21 

Fall Semester 

Registration Validation, Returning Students (Mon.-Fri .) 

New Swdent Orien tation/Registratio n (Mon.-Tues.) 

BEGINNING OF CLASSES: 8:00a.m. (Wed.) 

Las t Day to Drop Courses (Wed.) 

Last Day to Add Courses (Fri.) 

Las t Day to File for December 1992 Graduation (Fri .) 

Mid-Semester (for gradi ng purposes o nly) (Fri.) 

Fall Break (Sat.-Tues.) 

Adva nced Registration for Spring 1993 (Mon.-Fri.) 

Last Day to Fi le fo r May 1993 Graduation (Fri.) 

Beginning of THANKSGJVlNG HOLIDAY: 8 a .m. (Wed.) 

End of THANKSGIVING HOLIDAY: 8 a.m. (Mon.) 

End of Classes: 5 p .m. (Fri.) 

Reading Period (Sat.-Sun.) 

Examinations (Mon .-Tues.) 

Reading Peri od (Wed .) 

Examinations (Thurs.-Fri .) 

Last Day to Submit T heses and Dissertations for 
December Confe rral of Degrees (Fri.) 

Read ing Period (Sat.-Sun.) 

Examinations (Mon.-Tues.) 

Read ing Period (Wed.) 

Examina tions (Thurs.-Fri.) 

OFFICIAL GRADUATION DATE (Mon.) 
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1993 

J an uary 4-6 

.January 20 

J anuary 27 

January 29 

February 13 

March 5 

March 6 

March 14 

March 15-19 

Apri l 30 

May l-2 

May 3-7 

May 7 

May 8-9 

May 10- 12 

May J0-14 

May 16 

1993 

April 14 

May 31 

june 7 

July 2 

.July 5 

August 4 

August 6 

August 9 

Spring Semester 

Registration Validation, Returning Studen ts (Mon.-Wed.) 

BEGINNING OF CLASSES: 8 a.m. (Wed.) 

Last Day to Drop Courses (Wed.) 

Last Day to Add Courses (Fri.) 

Charte r Day (Sat.) 

Mid-Sernester (for grading purposes on ly) (Fri. ) 

Beginning of SPRING VACATION (Sat.) 

End of SPRING VACATIO N (Sun.) 

Advanced Registration for Fall J 993 Semester (Mon.-Fri .) 

End of Classes: 5 p.m. (Fri.) 

Reading Period (Sat.-Sun.) 

Examinati ons (Mon .-Fri .) 

Last Day to Submit Theses and Disse rtations fo r 
May Confenal of Degrees (Fri. ) 

Reading Period (Sat.-Sun.) 

Examinations (Mon.-Wed.) 

Advanced Registration for Summer (Mon.-Fri .) 

COMMENCEMENT (Sun .) 

Surnrner Sessions 

Summer School Bulletins Available (Watermcn 's 233) (Wed.) 

Beginning of First Term and Long Te rm (Mon .) 

Last Day to File for August 1993 Graduation (Mon.) 

End of First Te rm (Fri.) 

Beginning of Second Term (Mon .) 

Last Day to Submit Theses and Disse rtations for 
August Confenal of Degrees (Wed .) 

End of Second T erm and Long Te rm (Fri.) 

OFFICIAL GRADUATION DATE (Mon.) 
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The College of William and Mary 

Founded in 1693 as the second in stitutio n ofh ighereclucati on in th e coun u)', The College 
of Wi ll iam and Mary in Virginia is today a sm all , residential , fu ll-time, coeducational 
university. A state u nive rsity, the co ll ege draws sevemy perce m o fits 5,376 undergraduate 
stude nts from the Commonwealth of Virginia. It is also national and international in 
ch aracter and contribution , enroll ing students with vari ed backgrounds from throughout 
th e nation and frorn many fore ign cou ntri es. 

Willi am and Mary at the undergraduate level is dedicated to provid ing a liberal education 
that is rounded and thorough. All stuclem s gain a broad base of underst.anding and 
knowledge in arts and sciences in the ir freshm an and sophomore years. In their junior 
and se nior· years, they may pursue work toward th e Bachelor of Ans or Bachelor of Scien ce 
degrees in a fu ll range of con centrations in arts and sciences or education , or they may 
ente r a program of study in the School ofBusinessAcl ministrat.ionleading to the Bache lor 
of Business Admi.nistration degree . 

The College also p r·ovicles the opportunity fo r 2,334 students t.o pmsue grad uate work 
compatible with th e libe ral und ergraduate program . Several de partme nts in the School 
of Arts and Sciences offer advanced studies leading to th e Master of Arts or Maste r of 
Scie n ce degrees. The H istOI)', Physics, and Psych ology departme nts have program s 
leading to th e Ph.D. and Psy.D. d egrees. In the professional sch ools, th e Marsh all-Wvthe 
School of Law offers th e .Juris Doctor degree; the School of Business Admini stration offers 
th e M.B.A.; and th e School of Education oilers the Master of Ans in Educatio n , the 
Certi ficate of Advan ced Study, and the Doctor of Education. Th e School o f Marine 
Scie nce (SMS) offers programs leading to M.A. and Ph.D. d egrees. 

The College's commitme nt in all programs to libe ral education is th e source o f institu
tional coherence. Will iam and Mar)' emphasizes, in its undergraduate, graduate and 
professional progr·arn s, the developme nt o f the student as a wh ole indivictual. The 
cr-ite rion of excellence in teaching and learnin g, in class and out o f class, is a t the heart 
of th e educational process . With such o~jective s, and with a selective and limited 
enroll rnem, the College strives to provide its surdents with a high quality education, and 
t.o make a signilkant comribution to th e Com rnonwealth o f Virgini a and to the nation 
through the development of inclependen L, responsive individuals. Faculty, stud ents, and 
admin istrators work close ly together to create this educational environmem , under th e 
leade rsh ip of th e Board o f Visitors and with th e support of th e Board of the Soc iety of 
the Alumn i. 

Continuing explo1·ation o f and participation in innova tive and experimental approach es 
to teaching and learn ing are a significant aspec t of the College 's fo rward move ment, an d 
e mphasis o n research and h igh quality graduate programs contribute strongly to the 
developmen t of excelle nce at Wi lliam and Mary. 

The College is accredited by the Southern Association of Colleges and Schools, offerin g 
a wide range o f courses, seminars, and program s both for credit and non-credit, in th e 
even ing and during the clay, at its Williamsburg campus and at the Gloucester Poim and 
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Wachapreague campuses of th e School of Marine Scie nce. This contributi o n to the 
educational e nrichment o f the citize ns of Virginia throughout the ir careers is provided 
by the professio nal sc hools o f education, business, Jaw, and marine scie nce and by the 
faculty o f arts and scie nces. It is in keeping with the Coll ege 's commitment as a state 
in stitULio n to communi ty serv ice and e nh anced educational opportunities for the adult 
citi zens of th e Commo nwealth , and fm· its m o re than 67,000 alumni. 

School of Marine Science 

Virginia Institute of Marine Science 

History 

The Sc hool o f Marine Scie nce h ad its in ceptio n in th e establishment of the Virginia 
Fi sh eries Labora tory by th e Commo nwealth in 1940. From 1940 until 1959 th e academi c 
program of th e Laborato ry was co nducted by th e De partment of Bio logy of the College 
or William and Mary. 

In l 959 th e program became the Department of Marine Science, and in l 961 the Board 
o f Visitors es tab li shed the marine training program as the School of Marine Science. The 
General Assembly in J 962 rees tab lished the Virginia Fisheries Labo ratory as th e Virginia 
In stitu te o f Marin e Scien ce, an inde pe ndent research and se rvice institution providing 
educationa l offerings in the marine sciences through th e Schoo l of Marin e Sc ie nce. In 
1979 the Ge ne ral Assembly me rged th e Institute with the College of Wi lliam and Mary. 

Laboratori es o r th e Institute o riginally were o n th e main campus a t Williamsburg and at 
Yo r·ktown. In 1950 th e first pe rman e nt building was e rected on th e prese nt campus a t 
Glo uceste r Po int, across the York River from Yorktown. The Virginia Institute of Marin e 
Scie nce, School o r Marin e Scie nce (VlMS/SMS) campus at Gloucester Point occupies 
what once was th e site of Glo uceste r Town, a n early colonia l se ttleme nt established in 
1680 by an ac t o f the Virginia Assembly. T he re mains ofrn ili ta r)' fortifications o n and near 
th e campus re f.J ect Gloucester· Po int 's histo r·ic stra tegic importance: British conscripts 
occ upi ed th e area durin g the pivotal Siege of Yorktown in 178 1, and during the Civil War 
ConfCcle ra te so ldie rs and later Union troops h e ld sway from the point's key location at 
th e mou th o r th e York River. T he School awarded its first master's d egree in 1943, and 
in 1964 in augurated a doctoral program in Marine Scien ce. 

Facilities 

Stude nts o f marin e science (includ in g marin e fisheries science, bio logical, chemical, 
geological, and physical oceanography, and ce rta in o ther a reas of concentra tion includ
ing marin e resource manage me nt) , through o fTe rings o f th e School o f Marin e Scien ce 
and various d epartm e nts at the main campus in Williamsburg, have th e unusual oppor-
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tuni ty to participate in advanced unde rgraduate and grad uate education at an ac tive, 
year-ro und cente r of marine research . 

The main campus is located at Gloucester Point o n the York River, an impo rtant estmuy 
with easy access to th e Chesapeake Bay and the nearby Atlan tic O cean . T he Institute and 
the School are admirably situa ted fo r perfo rming research and teaching marine, es
tuarine, and freshwate r biology, chemistry, geology, physical oceanography, and m arine 
e ngineering. The campus o f th e Eastern Sho re Branch Laboratory a t Wachapreague, 
Virginia, offe rs access to the embayments, salt marshes, barrie r beac hes, a nd coastal wate rs 
ofVirginia 's Easte rn Shore. The Wach apreague facility has labo ratori es fo r m aricul ture 
and research as we ll as d o rmitory and classroom space . 

The first permane nt building, Maury Hall , constructed in 1950, is d evoted primarily to 

laborator·ies. Brooke Hall (I 958) contains oilices and other labo ratory facilities, and 
Davis Hall ( 1961) houses the scannin g and transmission electro n mi croscopes. T he 
second floo r of Davis H all (added in 1974) houses laboratories associa ted with the 
mi crobiology program. Byrd Hall ( 1969) houses ecology-po lluti on , che mistry, and 
laboratories. jeffe rson Hall (which was purchased in 1966 and enlarged in J 972) ho uses 
most of the faculty and staff of m arin e fi sheries science and their labo ra tories. Nunnally 
Hall was completed in 1992 to house the vertebra te and invertebra te collectio ns of the 
Institute . Six buildings have fl ow-through saltwater systems providing additio nal ex
perime ntal facilities. Mode rn, well-equipped chemical laboratories allow scientists and 
stude nts to pursue m arine che mistry with sta te-of~the-art facilities. Physical ocean ography 
and enviro nme ntal e ngineering faculty, staff and faci lities are located in both Frankli n 
and Newpol't Halls. Geological oceanography is centered in the H oxton Build ing and 
also has facilities in seve ral adjacent buildings. Wate rmen 's Hall , com pleted in 1984, 
contains three fully-equipped teaching labo ratories, three classroom s, a marine science 
library containing approximately 34,000 volumes and I ,500 serial titles, a time-sharing 
PRIME 9955 Mode l II compute r, as well as central administratio n , advisory services, and 
a 273-seat audito rium. 

The Institute has an exte nsive comple men t o f mode rn scientific equipment incl ud ing a 
mass spectrometer , two electron microscopes (scanning and transmissio n ) and a sidescan 
sonar system. A hydraulic !1ume is housed in Franklin H all. 

Statement of Purpose for the School of Marine Science 

The pur-pose of the Schoo l q f Marine Science of the College o f William and Mary is to 
provide excelle nce in graduate education to stude nts pursuing ca ree rs in marine science. 

T he objective of the educatio nal program is to provide a fertile and stimulating learning 
environme nt th at produces high quali ty marine scientists to meet the needs of th e 
Commonwealth and th e nati o n . This is accomplished by p rovid ing students with a 
compre he nsive educational program on the basic principles of marine science and 
m arine resource m anageme nt and the opportunity for close in te rac tion with faculty 
ac tively involved in research and m anagement issues. 

9 



I 
School of Marine Science Faculty 

Dennis L. Taylor, Dean and Professo r o f Marin e Scie nce. B.A., Unive rsity of Pen nsylvani a; 
Ph .D., DSc., Uni versity of Wales. Biolog ical Oceanography. 

Henry Aceto, Jr., Actin g Dean of Graduate Studi es and Professor o r Biology. B.S., State 
Unive rsity o f New York, Albany; M.S., University of Cali fornia, Be rke ley; Ph .D., 
University ofTexas. 

RobertJ. Byrne, Director f(>r Research and Advisory Services and Professor of Marine 
Science. M.S., Ph.D., Unive rsity of Chicago. Geological Oceanography. 

Jay D. Andrews, Professo r Eme ritus o f Ma rine Science . B.S., Kansas State College; M.A., 
Ph.D., Unive r·sity o f Wisconsin. Marin e Fisheri es Sc ie nce. 

Rudolf H. Bieri, Professor Emeritus of Marine Science. Dr·.rer.nat. Jo hann Gutenberg 
Unive rsity. C he mistry and ToxicolO[,'Y· 

Michael Castagna, Pm!Cssor· Emeri tus o f Marine Sc ie nce. B.S., M.S ., Flo rida Sta te 
Unive rsity. Biological Oceanogra phy. 

William J. Hargis , Jr., Professor Eme ritus o r Mar·ine Sc ience. A. B. , M.A., Unive rsity of 
Richm o nd ; Ph. D. , Flo rida Stat.c University. Biological Oceanogra phy. 

Dexter S. Haven, Professor Emeritus o f Marin e Sc ie nce. B.S., M.S., Rhode Isla nd State 
Co ll ege. 1vl<u·in e Fishe ries Science . 

Maynard M. Nichols, Professor Eme ri tus o f Marine Science . B.S., Columbia Un ive rsity; 
M.S., Scri pps Institutio n o f Oceanography; Ph .D., University of Californi a at Los 
Angeles. Geological Oceanography. 

Willard A. Van Engel, Professo r Emeritus of Marin e Sc ie nce . Ph. B., Ph. M., Un iversity of 
Wisconsin . Marin e Fisheries Sc ie nce . 

J. Ernest Warinner, III, Assistant Professor Emeritus o f Marine Scie nce. B.S., M.A., College 
o f Willi am and Marr. Chemistry an d Toxicology. 

Frank J. Wojcik, Assistant Professor Emeritus o f Marine Scie nce. B.S., University of 
Massachusetts; M.S., Un iversity of Alaska. Marine Fisheries Scien ce. 

HerbertM. Austin, ProfCssor o f Marine Scie nce. B.S., Grove City Co llege ; M.S., University 
of Puerto Rico; Ph.D., Flo rida Sta te Uni vers ity. Marine Fisheri es Sc ie nce . 

Michael E. Bender, Professor o f Mar·ine Sc ie nce . B.A., Sou the rn Illinoi s Unive rsity; M.S., 
Mi chi gan Sta te Uni versity; Ph.D., Rutgers University. Bio logical Oceanography. 

John D. Boon, III, Professor of Marine Sc ie nce. B.A., Rice Un iversity; M.A., Ph.D., College 
o f Willi am and Ma ry. Geological Oceanography. 

Mark E. Chittenden, Jr. , Professor of Marine Scie nce . B.A., Hoban College; M.S., Ph.D ., 
Rutgers University. Marin e Fisheries Science. 
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William D. DuPaul, Professo r of Marine Scie nce . B.S., Bridgewater State College; M.A., 
Ph.D., Coll ege of Will iam and Mar-y . Marin e Fishe ries Science. 

George C. Grant, Prolessor of Marine Scie nce. B.S., Universi ty o f Massachusetts; M.A., 
College o f Willi am and Mary; Ph.D ., Unive rsity of Rhode Isla nd. Biological Oceanog
raphy. 

Robert J. Huggett, Pro!Cssor of Marin e Science . M.S., Scripps In stitution of Oceanog
raphy; Ph.D., College o f Wi lliam and l'vhuy . Chemisu-y and Toxicology . 

Albert Y. Kuo, Professor of Marin e Science . B.S., National Taiwan University; M.S., 
Un iversity of Iowa; Ph .D. , The johns Ho pkins University. Physical Oceanography and 
Environmental Enginee rin g. 

Joseph G. Loesch, Professor of Marin e Scien ce . B.S., University of Rhode Island; M.S., 
Ph.D. , Un iversity o f Co nnecticut. Marine Fisheri es Scie nce. 

Maurice P . Lynch, Professor of Marine Science . A.B. , Harvard University; M.A., Ph .D., 
College o f Willi am and Mar-y . Marin e Resource Management.. 

William G. Macintyre, Professor of Marine Science. B.S., M.S ., Ph .D. , Dalhousie Univer
sity. Che mistry and Toxicology. 

Roger L. Mann, Professor of Marine Science. B.S., University of East Anglia; Ph.D. , 
Un ive rsity of Wales. Marine Fisheries Scie nce . 

John A. Musick, Professor of Marine Science. A. B. , Rutgers Unive rsity; M.A. , Ph.D. , 
Harvard University. Marine Fishe ries Science . 

BruceJ. Neilson, Professor of Marine Science. B.A., M.S. E., M.A., Princeton Unive rsity; 
Ph .D., The Johns Hopkins Unive rsity . Physical Oceanography and Environmemal 
Engineerin g. 

Frank 0. Perkins, Professor of Marin e Science. B.A., Univers ity ofVirginia; M.S., Ph .D., 
Florida State University. Bio logical Oceanography. 

Morris H. Roberts,Jr., Pr·ofessor of Marine Scie nce . B.A. , Ke nyon Coll ege; M.A. , Ph.D. , 
College of Willi am and Mar-y . Biological Oceanography. 

Gene M. Silberhom, Professor of Marine Scie nce . B.S., Eastern Michigan University; 
M.S., West Vi rgini a Un iversity; Ph.D ., Kent State Un iversity. Biological Oceanograph y. 

N. Bartlett Theberge, Jr., Professo r· o f Marine Scie nce . B.S., J.D. , College of Wi lliam and 
Mar-y; LL.M ., Un iversi ty of Miami. Marine Reso urce Management. 

Kenneth L. Webb, Chancello r Professo r of Marine Scien ce. A.B., Amioch Coll ege; M.S., 
Ph .D., Ohio State University. Biological Oceanography. 

Richard L. Wetzel, Pro!Cssor of Marine Science. B.S., M.S., Unive rsity of West Flo rida; 
Ph .D ., Un ive rsity of Georgia. Bio logical Oceanography. 

L. Donelson Wright, Professor o f Marine Scie nce. B.A., University of Miami; M.A., 
Un ive rsit-y of Sydn ey; Ph.D., Louisiana State Unive rsity. Geological Oceanography. 
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John M. Brubaker, Assoc iate Professor of Marine Science. A.B., Miami University; Ph .D., 
O regon State U nive rsity. Physical Oceanography and Environmental Engineering. 

Eugene M. Burreson, Associate Professor o f Marine Science. B.S., Eastem Oregon 
Coll ege; M.S., Ph .D., O regon State University. Bio logical O ceanography. 

Fu-Un Chu, Associate Professor of Marine Science. B.S., Chung Chi College; M.S., 
University of Rochester; Ph.D ., College of William and Mary . Biological Oceanog
raphy. 

RobertJ. Diaz, Assoc iate Professor o f Marine Science . B.A., LaSalle College; M.S., Ph .D., 
Unive rsity of Virginia. Bio logical O cean ography. 

DavidA. Evans, Associate Professor of Marin e Science . B.A., M.A., Cambridge University; 
Ph .D. , Oxfo rd University. Physical O ceanography and Environmental Enginee ring. 

Mohamed Faisal Abdel-Kariem, Associate Professor of Marine Science. B.V. Sci., M.V. 
Sci., Cairo Unive rsity; D.V.M., Unive rsity of Ludwig-Maximillian . Chemistry and 
Toxicology. 

Leonard W. Haas, Associate Professor of Marine Science. A.B. , Dartmouth College; M.S., 
University of Rhode Island; Ph .D., College of William and Mary. Biological O ceanog
raphy. 

John M. Hamrick, Associate Pro fessor o f Marine Science. B.C.E., Georgia Institute of 
Technology; M.S., Massachusetts Institute ofTechnology; Ph.D., University of Califor
nia, Berke ley. Physical Oceanography and Environmental Engineering. 

Carl H. Hershner, Associate Professor o f Marine Science . B.S., Buckn e ll University; 
Ph .D., University o f Virgini a. Marine Resource Management. 

Howard I. Kator, Associate Professor of Marine Science. B.S., Harpur College; Ph .D., 
Flo rida State University. Bio logical Oceanography. 

James E. Kirkley, Associate Professor of Marine Science . B.S., M.S., Ph .D., University o f 
Maryland . Marin e Resource Management. 

Romuald N. Lipcius, Assoc iate Professor of Marine Science. B.S. , U niversity o f Rh ode 
Island ; Ph .D. , Flo rida State Unive rsity. Marin e Fishe ries Science . 

RobertJ. Orth, Associate Professo r of Marin e Science. B.A., Rutgers Unive rsity; M.A., 
Unive rsity of Virgini a; Ph.D., University o f Maryland. Bio logical Oceanography. 

Mark R. Patterson, Associate Professor o f Marine Science. A. B. , Harvard College; A. M., 
Ph .D., Harvard University. Biological Oceanography. 

Evon P. Ruzeck.i, Associa te Pro fessor of Marine Science. A. B. , Kn ox College; M:S., 
University of Wisconsin ; Ph .D., Unive rsity of Virginia . Physical Oceanography and 
Environmental Engineering. 

Beverly A. Weeks-Perkins, Associate Professor of Mariue Science. B.A., Winthrop Col
lege; M.S. Tulane Unive rsity; Ph .D. , North Carolina State University. Chemistry and 
Toxicology. 
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BruceJ. Barber, Assistant Professor o f Marine Science. B.S., O hio State University; Ph .D., 
Unive rsity of South Flo rida. Marine Fisheries Science . 

Thomas A. Barnard, Jr., Assistan t Professor of Marine Science. B.A., Milligan College; 
M.A. , College of William and Mary. Marin e Resource Managemen t. 

James A. Colvocoresses, Assistant Professor of Mar·ine Science. B.S., Tul ane Unive rsity; 
M.A., Ph.D., College of William and Mary. Marine Fishe ries Science. 

Rebecca M. Dickhut, Assistant Professor of Madne Science. B.S., St. Norbert College; 
M.S., Ph.D., University of Wisconsin, Madison . Chemistry and Toxicology. 

John E. Graves, Assistant Professor of Marine Science. B.S., Revelle College, University 
of California, San Diego; Ph .D., Scripps Institution of Oceanography, University of 
Califo rnia, San Diego. Marin e Fish eries Science . 

Robert C. Hale, Assistant Professor of Marine Science . B.S., B.A., Wayne State University; 
Ph.D., College of William and Mary. Che mistry an d Toxicology. 

Carl H. Hobbs, Ill, Assistant Professor of Marin e Science. B.S., Union College; M.S., 
Unive rsity o f Massachusetts. Geological Oceanography. 

Jerome P.-Y. Maa, Assistant Professor of Marine Science. B.S., University of Taiwan; M.S., 
Cheng-Kong Unive rsity; Ph.D., University of Florida . Geological Oceanography. 

John E. Olney, Assistant Professor of Marine Science . B.S., M.A., College of Willi am and 
Mary. Biological Oceanography. 

Linda C. Schaffner, Assistalll Professor of Marine Scien ce . B.A., Drew University; M.A., 
Ph.D., College of William and Mary. Bio logical Oceanography. 

Peter Van Veld, Assistan t Professor of Marine Science. B.S., Un iversity of North Carolina, 
Chapel Hill; M.A., College of William and Mary; Ph .D., University of Georgia . 
Chemistry and Toxicology. 

Kevin P. Kiley, Instructo r in Marin e Scien ce. B.S., T ufts University; M.A., College of 
William and Mary. Physical Ocean ography and Environmen tal Engineering. 

Jon A. Lucy, Instructor in Marine Science. B.S., University of Rich mond; M.A., College 
of William and Mary. Marine Fisheries Science. 

RobertJ. Lukens, Instructor in Marine Science. B.S., Massachusetts Insti tute of Technol
ogy. Physical O ceanography and Environmen tal En ginee rin g. 

Kenneth A. Moore, Instructor in Marine Science. B.S. , Pennsylvania State Un iversity; 
M.S., University of Virginia. Biological Oceanography. 

Walter I. Priest, III, Insu·uctor in Marine Science . B.S. , Virginia Mili tary Insti tute; M.S., 
O ld Dominion University. Marine Resource Managemen t. 

Martha W. Rhodes, Instructo r in Marin e Science. B.S., Virgin ia Polytechnic Institute and 
State University; M.A., Medical College of Virginia, Virgi nia Commonwealth Un iver
sity. Biological Oceanography. 
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Jacques van Montfrans, In struc tor in Ma rine Scien ce. B.S ., Flo rida State University; M.S., 
Fl o rida Atlantic Unive rsity. Bio logical O ceanography. 

Associate Faculty 

1\ uoriall' /•rwnlty am afJ!)()intl'lllo thrn'-ym.r mnewablP terms to engng1' in tlw graduate instruction and rl'sl'!mlt 
Jn-ogmm uftlu: Schoulif"Mwine S1·im.re. 

Gary F. Anderson, B.S. , Southampton Co llege o f Lo ng Island Unive rsity; M.A., College 
o r Wi II iam and Ma ry. Virginia Inst itute o r Marin e Sc ie nce. Phys ical O ceanography and 
Environme ntal Eng ineering. 

Carl Richard Berquis t, Jr., B. E., M.S:, Vanderbilt Unive rsity; Ph .D., College or Willi am 
and Mary Virg inia In stitute o f Mar·in e Scien ce . Geologica l Oceanogra ph y. 

Steven Branste tter, B.S., Misso uri So u the rn Sta te Coll ege; M.S., University o r South 
Alabama; Ph .D., Texas A&M Unive rsity. Virg inia In stitute o r Marin e Scien ce . Marin e 
Fishe ri es Scie n ce. 

Mitchell A. Byrd, B.S., M.S., Ph .D., Virg inia Polytechni c In s1i1u1 e and Sta te University. 
Co ll ege o r Willi a m and Mary . Bio logical Ocean ography. 

C. Scott Hardaway, B.A ., M.S., Eas t Caro li na Uni versity. Virg inia Ins titute or Marine 
Scie n ce . Geological Oceanography and Marin e Reso urce Manage me nt. 

Gerald H. Johnson, B.S., M.A., Ph.D., Indi an a Unive rsity. Co llege of William and Ma ry. 
Geological Oceanography. 

Victor A. Liguori, A.B., Haverf(>rd College; M.A., Ph .D., Prin ce to n Univers ity. College o r 
Willi am and Ma ry . Ma rin e Resource Ma nagemen t. 

Mark W. Luckenbach, B.S., Univers ity of No nh Carolin a; Ph .D., U nive rsity o r South 
Caro lin a . Virg ini a In stitu te o r Marin e Scie n ce . Biologica l Oceanography. 

Charlotte J>. Mangum, A.B. , Vassar Coll ege; M.S., Ph.D. , Y;de Unive rsity. Co llege o r 
Willi am and Mary. Bio logical Oceanography. 

James E. Perry, III, B.S., Murray State Un iversity; Ph .D. , College o r Willi am and Mary 
Virg in i;t ln sti tllle o r Ma rin e Sc ie nce . Marin e Resource Management. 

John N. Posenau, B.A., Chr·istoph e r Newpon College. Virginia In stitute or Ma ri n e 
Sc ie n ce. Physica l Oce;\llography and Environmental Engineeri n g. 

Gary W. Rice, B.S., .J ames Madi so n Un iversi1 y; Ph.D., Iowa Slate Uni vnsity. Co llege o r 
William and Mary. ( :hcmisuy and Toxicology. 

Craig L. Smith, A. B., The jflhns I l opkin ~ U niver~ i ty; l'h.D., UniveP:itv ()fF101 ida . Virgini a 
In sli t11 1e of Marin e Scie nu .:. Chemisuy and ToxicolOh'J'. 

Michael A. Unger, B.S., Michi ga n State Un ive rsi ty; M.S ., Ph.D. , Co llege or Wi lliam and 
Mary . Virg ini a In stitute of Marin e Sc ie n ce. Che mis1ry and Toxicology. 
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WolfgangVogelbein, B.S., South ampton College ; M.S ., California State University; Ph.D. , 
Louisiana Stale Unive rsity. Virgini a Institute of Marin e Scien ce . Ch emistry and 
Toxicology. 

Donald F. Boesch, B.S., Tulan e University; Ph .D., College of Willi am and Mary. Cemer 
for Environmental and Estuarin e Studies, Un ivers ity of l'v!a t-yland System. Biological 
Oceanograph y. 

David R. Burris, B.A., College o f Wooster; Ph.D., College of Wi lliam and Mary. U.S. Air 
Force En gineerin g and Setvices Cen ter. Ch emistry and Toxico logy. 

H. jacque Carter, B.S., M.S., Northern Illinois U niversity; Ph.D. , College o f William and 
Mat-y . Wildlife Conse tvat.ion Im ernat.ional. Marine Fisheri es Science. 

Carl F. Cerco, B.S., Newark College of Engineering; M.S., University of Non.h Carolin a; 
M.S., Massachuse tts In stitute of T echn ology; Ph .D., College of William and Mary. 
Depanmen L of th e Army, Wate rways Expe rim en L Station. Physical Oceanography and 
Environmental Enginee ring. 

Bruce B. Collette, B.S., Ph.D. , Cornell University. National Marine Fisheries Service. 
Marin e Fi she ri es Scie n ce . 

Carroll N. Curtis, B.A. Swee t. Briar College; M.S. , O ld Dominion University. Environmen
ta l Consultant. Marin e Resource Management. 

john W. Daniel, II, J.D. , T.C. Williams School of I.aw; B.A., St. Andrews Presbyte rian 
College . McGuire, Woods, Baule & Booth. Marine Resou rce Man ~tgement. 

Michael L. Fine, B.S., University of Maryland; M.A., Coll ege o f Wi lliam and Mar-y; Ph.D ., 
University of Rhode Is land. Virginia Commo nwealth University. Marine Fi sh eri es 
Science . 

Robert H. George, B.S. , Un iversi ty of Maryland; D.V.l'vl., University of Georgia. Gloucester 
Vete rimn-y Hospital, Ltd. Marin e Fisheries Scien ce . 

Johnj. Govoni, A.B. , St.. Anselm' s College; M.S., South eastern MassachusetLs Un iversity; 
Ph.D., College of William and Mar-y. Nationa l Marine Fi sh eries Service. Marine 
Fisheries Sc ie nce . 

Robert C. Harriss, B.S., Florida State llniversity; 1'vi .A. , Ph.D., Rice Un iversity. Che mi suy 
and Toxicolog-y. 

G. David Johnson, B.S., U niver~ity of Texas at. Austin; Ph.D. , University of Calil<>mia at. 
San Diego . Smi thsoni an Inst itution. Biological Occanographv. 

Cynthia jones, B.A., Bo~ton U nivnsity; M.S. , Ph.D., t 1nivn·sity of I hocle bland . Applied 
\-Ia rine Research l.aborat<H)', O ld Domin inn liniwr~il\'. \-!at inc Fisheries Science . 

Suzette M. Kimball, 1\.A., H.S., Colkgt· ol \Yilliam ;md Mary; M.S., Ball "i t ate University; 
Ph.D., U ni vcrs ity of Virginia. U nivnsi1y ol \'iq.;inia. ( :,·n\qgical Oceanography and 
Marine Resource Management. 
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Martin L. Lenhardt, B.S., M.A., Seton Hall University; Ph .D., Florida State Un iversity. 
Virginia Commonwealth University. Marine Fisheries Science. 

Ole Seeber Madsen, B.S., M.S., Technical University of Denmark; SeD., Massachusetts 
Institute of Technology. R.M. Parsons Laboratory. Geological Oceanography. 

John V. Merriner, B.A., Rutgers University; M.S., Ph.D., North Carolina State University. 
National Marine Fisheries Service. Marine Fisheries Science. 

ThomasA. Monroe, B.S., Southeaster·n Massachuse tts University; M.S., Ph.D., College of 
William and Mary. National Museum of Natural Histor-y. Marine Fishe ries Science . 

Brenda L. Norcross, A.B., MacMurray College; M.S., St. Louis University; Ph .D., College 
of William and Mary. University of Alaska, Fairbanks. Marine Fisheries Science. 

Polly A. Penhale, B.A., Earlham College; M.S., Ph.D., North Carolina State University. 
National Sc ie nce Foundation. Biological Oceanography. 

William G. Raschi, B.A., State University of New York at Geneseo; M.S., Southern 
Massachusetts University; Ph.D., College of William and Mary. Buckne ll University. 
Marine Fisheries Science . 

Theodore R. Reiff, B.S., Michigan State College; M.D. , NYU Be llevue College of 
Med icine. Chemistry and Toxicology. 

Charles D. Rice, B.S., M.S., Virginia Commonwealth University; Ph.D., College of William 
and Mar-y. Medical College of Virginia. Marine Fisheries Science. 

George W. Sherk, B.A., M.A., Colorado State University;]. D., University of Denver School 
of Law. Land and Water Resources Division, U.S. Depanme nt of justice . Mal"ine 
Resource Manageme nt. 

John E. Sherwood, B.S., Ph.D., University of New South Wales. Warmambool Institute, 
Australia. Chemisu-y and Toxicology. 

Carl N. Shuster, Jr., B.S., M.S. , Rutge rs University; Ph .D., New York University. Biological 
Oceanography. 

Michael E. Sieracki, B.A., University of Delawar·e; M.S. , Ph .D., University of Rhode Island. 
Bigelow Laborator"Y fo r Ocean Sciences. Biological Oceanography. 

Kenneth]. Sulak, B.A., Harvard University; M.S., University of Miami. Huntsville Marine 
Laborator-y, Canada. Marine Fisheries Science . 

Ruth D. Turner, B.S., Bridgewater State College; M.A., Cornell University; Ph.D., 
Radclifk , Harvar·d University. Harvard University. Marine Fisheries Science. 

Michael Vecchione, B.S., University of Miami; Ph.D., College of Wi lliam and Mary. 
Natio nal Muse um of Natural Histor)'. Biological Oceanography. 

James E. Weaver, B.S., M.S., Louisiana State University; Ph .D., University ofVirginia. U.S. 
Fish and Wi ldli fe Service. Marine Fisheries Science. 

Scott C. Whitney, A. B., University of Nevada; LL.B., J.D. , Harvard Law School. George 
Mason Universit-y. Marine Resource Management. 
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Academic Program 

Graduate student measures a queen conch shell. 

General Program Description 

The acade mic program o f th e School of Marine Science is intended primarily fo r the 
student who wishes to specialize in marine science at the graduate level. Degrees offe red 
are the Master of Arts and Docw1· of Philosophy in Marin e Science. The school o ffe rs 
research opportunities and instruction a t th e graduate level in five gene ral a reas: Physical 
Scien ces, Biological Sciences, Environme ntal Chemistry and Toxicology, Resource 
Managem ent and Policy, and Aquaculture and Fishe1·ies Science. 

Though the courses offered by the School are primarily fo r graduate students, advanced 
unde rgraduates Uuniors and se niors) may participate . For instance, bio logy, chemistry, 
and physics m<~ors may enroll in suitable 400 level m arin e science courses fo r cred it 
toward the bachelor 's degree provided certain conditio ns (see College of William and 
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Mary Unde rgraduate Program Catalog) arc me t. Unde rgraduates may also enroll for 
research credit to wo rk o n pro blems in marin e scie nce. T he stude nt is respo nsible for 
making th e necessary a rrange me nts with an individual School o f Marine Science faculty 
me mbe r, and the consent or the chairpe rson o f the stude nt 's majo r d e partm ent is also 
required . 

General Research Facilities 

T he graduate program o r the School of Marin e Scie nce is well supported by ex te nsive 
com pu tin g facilities, research vessels and field in strume ntatio n. 

A central Computer Center offe rs access to a PRI ME 9955 Mod el II , and a mi crocompute r 
labo ratory is ava il abl e fo r student. use. Other computers in usc througho ut th e Institute's 
o t1i ces and labo rato ries a lso serve as te rmin als fo r th e PlUM E mainframe. 

The Institute has a number o r vessels fo r estuarin e and coastal o peratio ns rangin g from 
the G5-I!JO t. R/V Bny l:"agle to 18-root outboards. The Institu te also o pe rates a De Havilland 
Beave r aircraft fo r re mo te-se nsing and photographic applicati ons. 

General Preparatory Requirements 

Sw dc nts who arc se ri ously inte rested in pursuing marin e scie nce as a professio n sho uld 
consult. with th e ir acad e mi c advisor o r the Dean of Graduate Studies, School of Marin e 
Science, early in the ir coll ege caree rs conce rning an academic p rogram th at will prepare 
the m lo r grad uate study in marin e sc ience. 

Students inte res ted in bio logica l oceanography o r m arine fishe ries scie nce sho uld have 
a stro ng background in basic scie nces, including a suite o f conte mpo rary biology courses, 
p hysics a nd che mistry (thro ugh o rganic), and mathe mati cs thr·ough calc ulus and di f
fe renti al equatio ns. The p rospec tive chemical, geological, or physical oceanography 
stude nt shou ld have an unde rgraduate degree with appro priate cou rse work in che mistry, 
gcoiOJ:,')' o r rela ted geop hysica l scie nce, phys ics, meteo ro logy, mathematics or e ngineer-
in g and a solid qu antitative backgro und . Course work in sta tistics and compete nce with 
computers is particularly im po rtan t lo r prospective marine resou rce ma nage me nt stu
d ents; it is a lso considered be neficial to stude n ts in all o the r field s o f concentratio n as 
well. 

Graduate Study in Biological Oceanography 

Research Facilities 

T he School is well equipped with mod e rn labo ratory and fi e ld in strume ntati on in support 
o f Biological Oceanography. Vario us laborato ries are equ ipped with running salt water. 

18 



Examples o f rn <~or equipme nt include transmission and scanning electron microscopes, 
two gas chromatograph / m ass spectrome te rs, a compute r-interfaced gas chromatograph , 
a 15N-emission spectrometer, compute r-assisted image analysis hardware, a rem o te sens
ing imaging proce,;sor , a preparative supe rspeed cemrifuge, a n e lectrophoresis in stru
ment, and an atornic absorption spectrome ter. Greenho uses arc avail able for research 
on m ac roph ytes . The In stitute's 65-foot R/ V Bay lc'agle is equipped with we t/ dry 
laborato ri es and is capable of handling large bemhic samplin g gear. The Insti tute has a 
co mmercial-size shellfish hatche t)' for la rge scale productio n o f su perior oyste rs fro m 
selected pare ntal stocks. 

Research Programs 

T he primary orientation of th e School o f Marine Scie nce faculty is toward estuarine and 
comine ntal shelf environme nts. Many o f the faculty are actively engaged in applied 
research of direct conce rn to industry and regu latoty/ managemc nt agencies. Students 
o ften find their assistantsh ip duti es and /or research topics bring th em into close contact 
with industry and state, regional, and federal man agemem agencies. 

Biologically oriented faculty are involved in a large number of varied research programs 
and instructional activities. Many research programs are interdiscipli muy, in volving 
cooperatio n with scientists in the disciplines of physical oceanography, marine chemisuy 
and geology. 

M£Yor research programs include: 

Benthic Ecology: Studies inves tigate benthic invertebrate eco logy, population dynarnics 
and community inte ractions. Present research focuses on an imal-sedimem inte ractions 
and th e processes gove rning recruitm ent and secondary production within es tuarin e 
ecosyste ms. 

Microbial Ecology: Basic process-orie nted research to de fin e clemen ts of th e microbial 
food web, rates of e ne t·b'Y fl ow among th ese componen ts, and ecological com rols over 
the compositio n and fun ctio n o f these food webs are investigated . Colo r Image Analyzed 
Fluoresce nce Microscopy is utilized in th ese investigations. Addition al studies concern 
the ecology and f~1te of allochthonous microorganisms in estuarine environmems. 

Pathobiology/Toxicology: In cooperation with Chemisuy and Toxicology and Mari ne 
Fisheries scientists, acute and chro nic c!Tccts of toxic chemicals on esLUarine organisms 
are be in g d ete rmined by experimental analysis and by field stud ies. Emph asis is on fi sh 
hi stopatho logy and th e e !Tects o f toxics on fish cell ular immune responses and o n survival 
of inve rtebra te larvae. Effects o f toxics on all stages of the food web may be considered. 

Plankton Processes: Studies stress interdisciplinary approaches to research. Long-term 
tre nds in species composition and/ or abundance are stud ied in relation to eutro phica
tion and nutrient e nrichme nt. Sho rt-term changes in phytoplankton processes, including 
trophic re la tio nships, are investigated. In coope ration with Fisheries scicmists, other 
research focuses on processes re lated to larval fishes. 
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SheiJfish Biology: Studi es concentra te on oyster· biology a nd includ e la r-val eco logy, 
nutritio n , ce ll cui LUre, pred ation , inte rna l d efense m echanisms, aquaculture, and a rn~or 

program on th e bio logy of th e pro tozoan oyster diseases and the ii· effects o n th e industry. 
O th e r studies concern microbe-shellfish inte ractio ns which affect harvesting o f comme r
cia ll y-impo rtant species. 

Wetlands Ecology: Studi es of es tuarin e plant communities include studies of bo th 
subme rged aqua ti c vege ta ti o n (SAV) a nd em e rgen t species of salt- and freshwater 
marshes. SAV studies var-y fro m d ist:r-ibution and abundance investigati ons using remote 
sensing, to plant physiolog ical studies at th e tissue level. Likewi se, marsh plant research 
ranges fro m descriptive stud ies, to es tablishing artificia l marshes 1.0 studies of nutrie nt 
cyclin g within th ese syste ms. 

Nutrient Dynamics: Studies include de termining th e spa tia l and te mporal control of 
phytoplan kton p roductio n by e ithe r phospho rus o r ni trogen , addressing nitrogen cycling 
processes with the use o f stable isotopes and investigating the impact of these processes 
upo n th e food web. Sedime nt-re lated processes and exchange with overlyi ng water a lso 
fo rm a co r·e research ar·ea within th e program. 

Preparatory Studies 

Gene ra lly, a soli d background in m od e rn biology and basic scie nce courses is required . 
T hi s bac kgro und sho uld include ma them atics through calculus, a year o f sta tistics, phys ics 
and chemistry including o rgani c and bioche misu-y, as well as co ntempo rar-y bio logy 
cou rses. A fo re ign language such as Ge rm an , Fre nch, Russian o r Spanish is recom
me nded. 

Typical Course of Study 

Stude nts in thi s <trea must include in the ir programs the required courses (imroductio n 
to physical, che mical, geological and biological oceanography and sta ti stics) as well as 
th e advan ced bio logical course. Addi tio nally, courses re la ted to th e stude nt's area o f 
spec ializa tion should be included as appropria te, e.g. plankto n and micr·obio logy for 
specializa ti o n re lated to small planktonic o rgani sm s; m arin e benthos and secondary 
productio n o f invertebrates fo r those in te rested in be nthic specializa tio ns. Theore tical 
ecology, eco logical mode ling a nd computer a pplicatio ns sho uld be included in any 
bio logical program whi ch will re ly o n m od e lin g o r th eoretical mathe matical fo rmul a
tio ns. 
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Graduate Study in Environmental Chemistry 
and Toxicology 

Research Facilities 

Environmen tal Chemistry and Toxicology (C&T) studies utilize a varie ty of specia lized 
equipme nt. to accomplish its research programs. A wet lab perm its both flow through 
and sta tic studies, while specialized sampling gear is available for lield studies. Add itional 
laboratOI)' equipme nt includes four liquid and ten high resolution gas chromatographs, 
with a variety of general and specific detectors; two mass spectrometers are also available 
for the ide ntifica tion of unknown compounds. All equipment is li nked t.o a computerized 
data system for storing and manipulating resulting output. Liquid scintillation and 
gamma counters permit tracer and dating expe rim ents. An ultracentrifuge and 
e lec trophores is and immuno-detectio n equ ipme nt are available for pe rformin g 
bioche mical assays. 

) 

Student f eeds ne~rnatal rnysids during an EPA exfJosure experiment. 
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Research Programs 

The primary focus of this research area is on the fate and effects of po llutants in the 
estuarin e and marine environmen ts. Although unde rstanding underlying m echanisms is 
emphasized , the maj ori ty o f the research pe rf01·med has direct practi cal applica tion s. 
App li cabl e projec ts in th e fi e ld s of fund a m e ntal c he mica l oceanograph y and 
biochemistry will a lso be considered. By th e ir nature, many pollution-rela ted problems 
requ ire an interdisc iplinary approach . As a conseque nce, students from a variety of fie lds 
work in this area . 

Major research progr·ams include: 

Environmental Chemistry: Studi es of the sources, distribution and bioavailability of 
pollutants in marin e and estuarine environments, including water, sedime nt and inter
f~K i a l areas. In teractio ns of toxic che mi cals with marine life a re also explored; processes 
such as bioaccumula tion, toxicokinetics, and me tabolism are studi ed. 

Analytical Chemistry: New techniques to determine identities and concentra tions of 
an thropogenic compounds and th eir· breakdown products are investigate d . Computer 
programs aimed a t improved data collectio n , m anipula tion and re trieval are d eveloped. 

Fate and Transport Processes: Research is conducted on the basic equilibrium and kine tic 
processes governing the fate and transport of pollutants in aquatic, a tmospheric and 
groundwater systems. Fie ld proj ects include studies of poll utant cycl ing, atmospheric 
deposition, and groundwater transport. Laboratory studies offundamental mechanisms 
contro lling e nviro nmental fa te are an important compone nt of this program. 

Biochemistry: Laboratory and fie ld investigatio ns focus on biochemical responses of 
marine o rgan isms to pollutan ts and the ir e nvironm ent. Specific exampl es include 
characteriza tion of e nzyme syste ms, protein compositio n and physio logical conditio n . 

Toxicology: Studies examining the influe nce of toxic chemicals o n critical biological 
pathways and the health of organisms ar·e pe rfo rmed. Examples of effects studied include 
d isrupti o n of immunocompetence and a lteratio ns in cell growth , reproductio n and 
surviva l. 

Pathobiology and Histology: Studies of abnormalities in structure and function at the 
ce llular and organismal level a re conducted. Techniques include gross examination , as 
well as detai led e lectron an d light microscopic studies aimed at e lucidating criti cal 
impacts and th eir causes. 

Preparatory Studies 

Strong writte n communication skills, one year of o rganic che mistry, basic u·aining in 
sta tistics and fa miliarity with compute r usage recomme nded. 
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Typical Course of Study 

All C&T programs include the required SMS core courses. In add ition, students are 
encouraged to take specialized courses. Path s may emphasize biological principles, e.g. 
immunology or physiology; or chemical, e.g. analytical chemistry or biochemistry. How
eve r, th e inte rdisciplinary nature of th e fie ld requires a broad background to m ee t th e 
challenges required of environme ntal professio nals. 

Graduate Study in Fisheries Science 

Research Facilities 

In addition to the general equipment and facili ties listed for the SMS, Fisheries scien tists 
and stude nts often make use of larger ocean-going vessels through vessel charte rs, 
participation in th e University Oceanographic Laboratory System, or by participati ng in 
cruises on National O ceanic and Atmosphe ric Administra tion (NOAA) ami National 
Marine Fisheries Service (NMFS) vessels. 

Personal computers ar·e in usc througho ut Fisheries offi ces and laborator ies and many 
of th ese also se rve as terminals for th e SMS PRIME mainframe. The fish population 
laboratory has available automated fish measuring boards wh ich e lectronically r-ecord 
and store length and bionomic data as th ey are bein g collected. T he age and growth 
laboratory has compute rized scale projectors and a Bioson ics digitizing system used in 
ageing and morphome tric studies. The larval fi sh laboratories house a refe rence collec
tion containing over 120 families ofmar·ine, estuarine and freshwater fi shes. Faculty and 
students in the Larval Fish Program utilize an in situ silhouette plankton came ra as well 
as mor·e traditional plankton gear in their fie ld studies. 

T he Crustacean Ecology and Bivalve Ecology programs also have d edicated laboratories. 

Other m<~or facilities include a modern molecular gene tics laboratory with fu ll capability 
for isozym e and mtDNA analysis, and a catalogued fish collection com aining ap
proximately 14,000 lots. Th is research and teachin g coll ec tion incorporates extensive 
ho ldings from Chesapeake Bay, the Middle Atlantic Bight, and from Appalachi an 
freshwater habitats as well as an internationally-recognized deep-sea fish collectio n . 
Unde r· construction is a new Syste matics and Ecology building, wh ich will house the fi sh 
collection and provide additional laboratory space for dissection of marine mammals, sea 
turtles, sharks and other large fishes. 

Two wet lab facilities are available to Marin e Fisheries faculty and students. T he general 
wet lab contains a flow-through system with seve ral wet tables and tan ks. In addition, a 
special greenhouse/we t lab houses the large sea tunle holding tanks, which ar·e supplied 
with recircul ated filtered sea water. Adjacent to th e sea turtle greenhouse is a 7,560 gallon 
tank used for resear·ch and re habilitation of sm all marine mammals. 
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Research Programs 

Majo r resea rch programs include: 

Crustacean Ecology: Be h aviora l eco logy, popul a tion d ynam ics and recruitment 
mechani sms of blue crabs in Chesapeake Bay, and of spiny lobste rs in the Caribbean. 
Emphases have included predator/ prey inte rac tions with add itional concentratio n on 
popula tion and fish e ries modeling, th e ecology of natura l and artificial reef sys te ms, and 
the eco logy of tropical fi sh and queen con ch. 

Bivalve Ecology: Studies on r·ecruiune nt of bivalves, particularly oysters, and effects of th e 
envimnme nt on physio logy and behavior of larval oysters and othe r bivalves; oyster 
popula tion assessmenL~ and d eve lopment of disease-resistant hybrids. 

Fisheries Oce<mography: Studies or the effects of e nviro nme ntal variables (weather and 
climate ) on survival , rec ruitme nt, and distribution of fishes and othe r marine o rganisms. 

Finfish Ecology: Research on t.he population dynamics, recruitme nt, stock structure, and 
life history o f marine, estuarine a nd anadromous fi sh es; based o n sampling fi she ries 
landings, ex tensive research surveys and tagging stud ies. Much information collected in 
this program area is directly applied to fi sheries manageme nt by sta le and regional 
agencies. 

Chondrichthyan Biology: St udi es o f co mpa ra tive m01·phology (drag re duc in g 
rnechanism s, c lectrorece ption, e tc. ) of sharks and the ir re la tives; po pulation dynamics, 
reproduction, !Ceding stra tegies and e ne rgeti cs of coastal and deep-sea sharks; shark 
fi she ry manage me nt pro blems. 

Sea Turtle Ecology: Research o n distribution , abundance, eco logy and e ne rge tics of sea 
turtles; beh avior and mig ra tion studi es usin g sonic, radio and sa te llite tracking; studies 
o n nestin g and sex ra tios; populatio n studies using aerial swveys. The SMS is the Sea 
Turtle Strandin g Center lo r Vi rgin ia. 

Marine Mammal Ecology: Stud ies on distr ibution , abundance and ecology of marine 
mammals; ae ria l surveys of m arin e marnmals. Th e SMS se1ves as th e Marine Mammal 
Strandin g Cente r for Virg inia . 

Systematics: Resea rch o n th e morphology, evo lution, taxonomy and zoogeogra ph y o f 
va1·ious finfi sh g rou ps. Studi es invo lve both larval and adu lt characte rs. Avail able 
so ftware includes vari o us statistics and advan ced morphome tries packages. 

Larval Fish Ecology: Studies o n th e distribution and abundance of ichthyoplankton in 
temperate a nd tropical seas. In ves tigation s o f facto rs a llecting sw v iva l and recruitme nt. 
Popu lation dynamics and stock assessm e m based o n ichthyoplankton surveys. 

Population Genetics: Resea rch using mo lecu lar genetics to define inte r- and ini.J·aspecilic 
relationsh ips o f fi shes and o th e r marin e organi sms lo r stock di sc rimin a tion and 
phylogenetic studies. Cu rrent work f(>cuses o n sharks, marlin and other finfi shes. 
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Preparatory Studies 

Stude nts inte rested in graduate study in Vertebrate Biology and Marine Fishe ries sho uld 
have a solid undergraduate background in biology including: physiology, biochem iSUJ', 
comparative morphology or developmental biology, histology or cytology, gene tics, 
ecology and related topics, and evolutionary biology. College physics, chemiSliJ' (thro ugh 
o rganic) and college math through calculus are required. Courses in statisti cs, marine 
biology and fi shery biology may be helpful but are not prerequisites. 

Typical Course of Study 

In addition to the core courses required of all SMS graduate students, Fisheries students 
are required to take Design and Analysis of Experime nts (MS 619); a third uppe r level 
quantitative cou rse is also recomme nded . Among the courses offered by the Fisheries 
faculty are Fishe ries Oceanography (MS 606), Ich thyology (MS 608), Experime ntal and 
Quantitative Ecology (MS 6 13), Mar·ine Fisheries Science (MS 618), Early Life History of 
Marine Fishes (MS 630), Theoretical Ecology (MS 643), Dynamics of Fish Populations 
(MS 640), and Marine Population Genetics (MS 662). 

Graduate Study in Geological Oceanography 

Research Facilities 

Geological O ceanography has nume rous facili ties and equipme nt items to suppo rt its 
research programs in the coasta l ocean and estuarine environments. Shipboard syste ms 
include an EG&G 960 sid escan sonar system, a Datasonics sub-bo ttom acoustic prolile r, 
an Endeco Type 174 bidirectional, te the red current meter /CTD profi li ng system with 
IBM-PC microcompute r inte d 'ace, and sediment sampli ng and coring devices . O ur 
research vessel, the R/ V Bay I·:a.gle, serves as a deployme nt platJo rm fo r this equipme nt as 
well as three bottom-mounted tripod-tetrapod systems cont.aining wave, current and 
sedime nt mo nitoring d evices d esigned to collect da ta automatically under all weathe r 
conditions. The u·ipod / te trapod frames accept a numbe r o f' se lf~contain ed systems 
including th ree Seadata Model 635-9 d irecti onal wave gage and curre lll me ter syste ms 
with Marsh-McBirney e lectromagnetic flow sensors, a Seadata Model 626 cunem profil
in g array with three Marsh-McBirney se nsors, a Downing Mode l OBS-2 sediment monitor
ing array with five o ptical se nsors, and three Datasoni cs PSA-900 digital sonar altimeters. 
A comple te sedime ntation lab is ava ilable with a PC-cont.ro lled rapid sand analyzer, a 
Coulte r Model TA fin e panicle analyze r, microscopes and heavy min eral sepa ration 
equipme nt. A local area ne twork (LAN) conn ects departmental IBM-PC microcompute rs 
and pe ripheral devices for word processing and computational work. 
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Research Programs 

Geologica l Oceanography faculty are engaged in basic and applied research in estuarine 
and inner she lf sedimentology and sediment u·anspon, fluid mud be havi01·, dredging 
and pollution co ntrol, be nthic boundary layer processes, shoreface dynamics and 
shoreline processes including beach preservation and restoration. Special au.ention has 
bee n given to benthic boundary laye r studies investigating near bottom sediment entrain
ment and transport in the presence of waves and currem s. A supporting wave climatology 
project is now being conducted that features continuous directional wave measure ments 
a t sites in lower Chesapeake Bay. Support has been obtained from both fe d eral and state 
sources including the Virginia Division of Mine ral Resources, NOAr'\ Sea Grant and 
Coastal Zone Management, U.S. Army Corps of Engineers, Office of Naval Research and 
the National Scie nce Foundation . 

Preparatory Studies 

An undergraduate degree in a geological or re lated geophysical science and e ngineering 
field is a prer·equisite for adm ission to th e program. Mathematics through calculus is 
required along with course work in physics and the earth sciences. A course or courses 
in sta tistics and use of compute r systems are highly recommended. 

Typical Course of Study 

The fo ur introductory marine science core courses as well as statistics a r-e requir·ed of all 
stude nts unless an exemption is granted, usually on th e basis of previous course work 
take n and approval by the core course instructor. Following the first year and successful 
comple tion of the comprehensive exam , each student may pursue his o r her area of 
special inte rest afte r selecting a thesis advisor and committee . Students electing to pursue 
research topics in areas involving fluid-sedime nt dynamics will normally enroll in addi
tion al courses as recomme nded by the ir thesis advisor. These courses m ay include linear 
wave theo ry, sedime nt transport and benthic boundary laye r processes, es tuarine 
hydrodynamics and time series analysis. Others may foll ow a program e mphasizing the 
geo l o~:,ry of mode rn marine e nvironments, taking available courses in coastal stratigraphy, 
sedime ntology, liuoral processes and multivariate analysis. 

Graduate Study in Marine Resource Management 
and Policy 

Research Facilities 

All graduate research programs are supported by a central computing f ~1c ility offering 
access to th e PRIME mainframe, research vessels and field instrum e ntatio n . The marine 
r·esource manage me nt program utilizes PCs equipped with software packages incorporat-
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ing word processing, inventOJ)'ing, graphi cs and mapping fu nctio ns. In addition , an 
up-to-d ate resource managemen t/ legal li brary is avail able to all stud en ts . 

Research Programs 

Since 1940, faculty and staff of the Institute and School of Marine Science have worked 
closely with re presentatives of th e public, marine industries and sta te and federal agencies 
to integ1·ate sound scientific principles into the manageme nt of marine resou rces. T his 
tradition is continued today unde r a specific legisla tive m andate and is evidenced by state 
of Virginia support wh ich provides approximately seventy percent o f the Institute's total 
budget. Marine resource management related activities of the In sti tute's faculty and staff 
permeate eve1-y disciplina1)' and o rganizational entity. 

Although most disciplines and divisions of the Institute are engaged in resource manage
ment re lated research , the Marine Resource Managemen t program o ffers marine science 
stude nts an exposure to the legal, po litical, theore tical and insti tutional syste ms in which 
they wi ll be working as well as exposing th em to the pe rspectives of other d isciplines, such 
as econo mics and sociology, important to the management of marine resources. 

Major research programs include: 

l<'isheries: Studies re lated to the management of comme rcial and recreational fisheries. 

Aquaculture: Studies leading to th e identification of legal, policy and institutional 
considerations affectin g the developme nt of aquaculture. 

Wetlands: Studies lead in g to the development of eflective management regimes for tidal 
and no n-tidal wetlands. 

Geology: Studies ~-elated to subaqueous mine rals management, dredging and erosion. 

Coastal Zone Management: Studies addressing resource usc conflicts and public versus 
private owne rship of resources. 

Preparatory Studies 

Stude nts interested in pursuing a career in marine resource management will benefit by 
having a solid background in mathematics as well as competence with compute rs. Strong 
writing and ve rbal communicatio n skills are also recommended . 

Typical Course of Study 

Stude nts pursuing research programs in marine resource management are required to 
take the School of Marine Scie nce core courses in physical, chemical, geological, biologi
cal oceanography and sta tistics as well as two resou rce management courses, Principles 
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and Theory of Resource Manage me nt (MS 604) and Law and Resource Ma nageme n t 
(MS 650). SLUdcnLs may e leCI to take o nly the two required courses or additional advanced 
courses. The fo llowing courses are o ffe red or· can be specially arranged with an instructor: 
Resources, Regulation and Science: The Management of Marine Resources in Virginia 
(MS 624), Satelli te and Ae rial Marine Re mote Sensing (MS 642) , Introduction to Marine 
Resou rce Economics (MS 648) , Practical Application of Marine Resource Management 
Techniques (MS 652), and History o f Marine Science (MS 658). 

Stude nts may ta ke cou rses in marin e resource manage ment and do a marine resource 
manage me nt re lated thesis o r disse rtation, or they m ay choose to take marine resource 
manageme nt courses and pursue a non-marine resource m anageme nt re la ted thesis or 
disse n atio n . 

Graduate Study in Physical Oceanography 
and Environmental Engineering 

Research Facilities 

Graduate research programs in this area a re supported by exte nsive computin g facilities, 
research vessels, and fi e ld instrume ntation gene rally available for the support o fln stitute 
ac tivities. Central computing support is provided by the Computer Cente r, offering 
ge neral access to a PRIME 9955 and periph erals. Physical O ceanography and Environ
me ntal Engineering programs utilize add itio nal distributed computer l ~1c iliti es, including 
a ne two rk lin ki ng Sun Sparcsta tio ns, PCs, Macintoshes, and a Microvax II. Access to 
Inte rnet is also available. Am ong th e fl eet o f research vesse ls ava ilab le, th e 65-!oot R/ V 
!Jay f;'agle, the 44-foot R/V Langley, and seve ral smalle r workboats o tTe r "dry lab" space 
suitab le for compute rs and othe r elec tronics. The technical staff has considerable 
ex pe rie nce in sha ll ow-wa te r mooring deployments. A varie ty o f in strume nta tio n is ava il
able fo r· shipboard and moored obse rvatio ns, including: a 1.2 MHz acoustic Dopple r 
current pro fil e r, e leve n S4 elec tro m agne tic current me ters (e ight with conductivity and 
te rn pe ralllrc se nsors), seve ral conductivity-tem pe rature-depth pro fil e rs, a dual-freque ncy 
acousti c backscauc r sounde r , Turne r flu orometers, De l Norte positio ning system , and 
sc lf ~contained data reco rders with dissolved oxygen probes and o ther sensors. A 15 m 
n:circu la tin g flu me wi th 0 .9 by 0.9 m c ross-sec tio n , a calibration lab, and a nutrie nt 
analys is lab arc a lso available. 

Research Programs 

The facu lty in p hysical oceanography and e nviro nm ental engineerin g is engaged in a 
vari e ty of observational and modeling program s, with emphasis o n coastal waters. Active 
research is underway o n physical processes in estuaries, where the combined e ffects of 
gravitatio nal circula tio n , tidal curre nts, surface wind stress, and inte raction with bouorn 
topography lead to a varie ty o f' phenomena with inte resting physical dynam ics, usually 
with some associated inte rdisciplina r-y sig nificance as well. Examples include dynamics o r 
stratifi ca tion cycles, espec ia lly o n spring/ neap (fo rtnightly) time scales; ge ne ral circula-
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tion of large, panially-mixed estuaries; the role of fronts that fo rm , evolve, and d issipate 
on se midiurnal time scales; and physical processes associated with the deple tion of 
near-bottom dissolved oxygen. Other research areas, some shared with o th er d iscipli nes, 
include remote sensing and image analysis, aspects ofbay-shelf exchange, and inner shelf 
processes. 

Numerical circula tion and transport models in one, two, and th ree spa tial d imensions 
are in use and unde r development, incorporating various levels of turbulence closure 
schemes as appropriate. Othe r modeling efforts are d irected toward research on water 
quali ty in estuaries. Observational studies are based on deployments of moored arrays, 
typically over pe riods of weeks to months, and o n vessel-based m easurements and 
sampling on research cruises. Relatively large data sets and model ou tput results have 
highl ighted the need for e nhanced computer graphics and visualization techniques, an 
area of recent activity. 

Preparatory Studies 

Gene rally, stude nts in this area have an undergraduate degree o r concentra tio n in 
physics, mathe matics, e ngineering, o r rela ted areas . Undergrad uate courses in biology, 
chemistry, geology, statistics, and a foreign language are high ly recomme nded (no te the 
fore ign language and core course r·equirements of the School). Exposure 1.0 vario us art:' as 
within the broad field of earth sciences (for example , atmosphe ric scie nce, geophysics) 
provides useful perspective. Prior study o f fluid dynamics is helpfu l, but. is not required. 

Typical Course of Study 

In addition to the introductor-y courses in physical, geological, chemical, biological 
oceanography and statistics, the two-semester sequence in ocean dynarnics is required o f 
studc nt.s pursuing research programs in physical oceanography and environmen tal 
enginee ring. Further course work to be included in th e program is worked out on an 
individual basis for e ach stude nt by his or her advisory comm ittee, in considera tion of 
the stude nt's particular background and proposed area o f research. Courses in the 
fo llowing areas are o ffered: in troductio n to physical oceanography, ocean dynamics ( I 
an d II ), nume rical modeling in oceanography, estuarine hydrodynamics (I and II), 
estuarine wate r quality models, sate llite and aerial marine remote se nsing , oceanographic 
instrume ntatio n , and analytical methods for water qualit-y studies. Courses dealing with 
selected topics of current interest a re available as well. 
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St·udent wing dropring net for the collection of motile benthic organisms in submerged aquatic 
vegetation beds. 
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Description of Courses 

T he courses presented below may be offe red in a differe m format. than listed unde r the 
course d escription if th e numbe r of studem s registe ring for th e course is such that th e 
list.ed form at is inappn>pri a te . Fo r example, if on ly o ne studem registe rs fo r a course listed 
as be in g taught in a lecture format, the instructor may decide t.h e content is bette r 
presented through directed readings and o ne-on-one discussio n. 

501. Introduction to Physical Oceanography. Fall (3) Mr. Ruzecki. Prerequisites: Under
graduate Physics, Differential and Integral Calculus. 

Physical properties of seawate r , descriptive oceanogr·aphy, a ir-sea inLcractio ns, heat 
budge t, m eth ods a nd measure me nts, dynami cs o f circula tion , waves and ti d es. Re
quired o f all stude nts unless justification for exemption is approved by the Dean of 
Graduate Studi es upon the recommendation of the appropriate facu l ty committee. 
Lectures and laborator-y. 

502. Introduction to Chemical Oceanography. Spring (:1) Mr. Hale, Mr. Huggett. Prereq
uisite: Undergraduate Chemistry. 

Major and minor componc m s o f seawater , the concept o f reside nce time, solution 
che mistr)' of o rganic compounds, nutriem cyclin g, di ssolved gases, radi oact.ive datin g, 
geochemical cycles, biosynthesis in marine environrnenLs, o rga nic geochemistry, 
anthropoge nic input. Laborator)' demo nstratio n o f analyti ca l me thods lo r· organic 
analysis. Required of all students un less justification for exemption is approved by the 
Dean o f Graduate Studies upo n th e recomme ndatio n o f th e appro priate f~tcu lty 
committee . 

503. Introduction to Biological Oceanography. Spring (3) Mr. Burreson, Staff. 
lntroduct.io n t.o bio logical oceanographi c processes emphasizing primar-y p roduction 
and nutri e nt cycling; pl ankton , ne kton and benthi c processes, includ ing feed ing and 
re production strategies and animal/sediment re lations; popul ati on regul ation ; es
tuari es as ecosyste m s. Required o f all studc ms unless justification for· exe mption is 
approved by th e Dean o f Graduate Studies upon the recom mendation o f the ap
propria te faculty committee. Lectures and laborato ry. 

504. Introduction to Geological Oceanography. Fall (3) Mr. Boon, Mr. Wright. 
Conce pts of marine geology; coastal processes, sea-lloor spread ing and p la te tecwnics, 
scdime nLs and sedime ntatio n , she lf and canyon develo pme n t. Requ ired o f a ll stu
de nts unless exemptio n is appmvcd by the Dean o f Grad uate Studies upon th e 
recomme ndation of the appropriate faculty committee . Lcctmcs and fi e ld tri ps. 

506. Introduction to Marine Science. Summer (3) Mr. Loesch. 
A ge ne ral introduction to marin e scie nce, including biological, chemical, geological, 
and physical oceanography. Normally taught on the Willi amsburg campus. Not open 
to g raduate students in the School of Marine Science; credit earned cannot. be applied 
to the School's d e gree program . 
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508. Introduction to Computers for Marine Scientists. Fall (1) Mr. Anderson. 
An in trod union w the use of computers in scie ntific research. Topics covered incluc\e 
th e creatio n , ed iting and organiza tion of fi les into directories, and an introduction t0 
software systems for data analysis (SPSS, SAS), spatia l analysis (SURFACE II) , word 
processing (Word Marc), and g raphics (SPSS, SAS, and BAYPLOT) . Class assignme n ts 
will be carried out on the VIMS time-sharing minicomputer syste m; however, the role 
o f microcompute rs in marine research wi ll also be discussed. One lecture hour anct 
two laboratoJ)' hours weekly. 

509. Program Design and Data Structures Using Pascal. Spring (2) Staff. 
Structured programmin g techniques are presented using the Pascal programming 
lang uage. Ele me ntary data structures are presented with atte ntion to fo nns which are 
useful in scie ntilic programming. Prac ti cal applicatio ns are stressed with e mph asis Oh 

graphics in the latte r portion of the course . The linkage of system and user-writteh 
libraries w Pascal programs is covered. Class assignments are carried ou t o n the VIMs 
PRI ME 9955 Mode l II System . 

510. Invertebrate Zoology. Summer (4) Mr. Roberts, Ms. Schaffner, Mr. Diaz. Prere"J
uisite: Undergraduate Biology. 

Disc ussion o f major invertebrate metazoan phyla, including basic taxono my, anatomy, 
physio logy, and th e ro le of inve rtebra tes in ecosyste ms. Emphasizes marine and 
estuarin e species present in Chesapeake Bay a nd vicin ity. 

512. Marine Botany. Summer (4) Mr. Silberhorn, Staff. 
This course is primarily a survey of the micro- and mac roalgae and vascular vegetatio )1 

or th e coastal region ofVirginia, with emphasis o n the latte r. Course of study is a imed 
to improve knowledge of the llo ristics, community struCLure, phytogeography and 
d esc riptive pl a nt ecology or the area. 

513. Coastal Botany. Fall (3) Mr. Silberhorn. 
A general survey o f maritime vascular plant communities. Marshes, swamps, beach e~, 

dunes, ma ritime li.n ests and submerged aquatic communities o f th e coastal regio J) . 
Field trips, laboratm·y and lectures. 

515. Environmental Chemistry. Fall (3) Ms. Dickhut. Prerequisite: Undergraduate 
Chemistry (308) and Mathematics (112), Physical Chemistry (301) recommended. 

Funda me ntals o f aq uatic, atmospheric, and goe/soil ch e m istry. Introductio n to 
aq uatic microbial bioche misuy and toxicological chemistry. 

516. Mathematical Review for Marine Scientists I. As required (3) Mr. Evans. 
A review of math e matical techniques and concepts with which a stude nt in marine 
scie nce is expected to be fam ilia r. A pragmatic approach to the topics is adopted with 
examples of appli catio ns of m ath em ati cal no tions whenever possible. Topics to be 
cove red include: e lementary algebraic manipul a tion , linear and quadratic equations, 
simultaneous equatio ns, trigonome try, analytical geome try, binomial theorem , ex
pone nts and logarithms, a nd elementary diffe rentia l calculus. 
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517. Mathematical Review for Marine Scientists II. As required (3) Mr. Evans. 
A review of mathematical techniques and concepts with which a student in marine 
scie nce is expected to be famili a r. A pragmatic approach to the topics is adopted with 
examples of applications of mathematical notions wherever possible. Topics to be 
cove red include : integral calculus, simple diiTe re ntial equations, vecto rs, matri ces 
(linear alge bra) . 

520. Scientific Writing and Information Sources. Spring (1-2) Mr. Lynch. 
Instruction on content and use of selected bibliographic, abstracting, indexing, data 
and other inlonnation data bases useful to marine scien tists (em phasis is on on-line 
bases) . Structur-e and content of journ al a rticles, theses, d issertations and technical 
reports. Emphasis is on writing; stude nts prepare and are evaluated o n several wriue n 
assignments. 

526. Principles of Biological Oceanography.* Fall, even years (evenings) (3) Staff. 
Description o f biological processes in m arin e wate rs with particular emph asis o n 
primary production; nutrient cycling; feeding and reproduction ; p lan kt.oni c, nektonic 
and be nthic life strategies; animal and plan t habitat requiremem s and estuaries as an 
ecosyste m. (This course is designed for individuals desiring a thor·ough u nderstanding 
o f the concepts of biological oceanography, but who do not plan on co ntinuing fo r 
an advanced degree in marine science . Cred it earned cannot be applied to the M.A. 
o r Ph .D. in Marine Scie nce o ffered by the School of Marin e Sc ience .) 

527. Principles of Chemical Oceanography.* Fall, odd years (evenings) (3) Staff. 
Description of chemical processes in m arin e and estuarine waters. Emphasis on 
structure, compone nts and properties of water-; origin , behavior and fate of inorganic 
and o rganic compounds in the aquatic e nvironment. (This course is designed for 
individuals d esiring a thorough understandin g of the concep ts o f che mical oceanog
raphy, but who do not plan o n continuing fo r an advanced degree in m arine scie nce . 
Credit earn ed cannot be applied to the M.A. o r Ph.D. in Marine Science offe red by 
the School of Marine Scie nce.) 

528. Principles of Geological Oceanography.* Spring, even years (evenings) (3) Staff. 
Overview of geological concepts, earth history and geologicalr·esearch me thods. Basic 
introduction to mode rn pl ate tectonic theory, sea floor spread ing and th e develop
ment. of ocean basins including major topographic features such as mid-ocean ridges 
and contin ental margins. Discussion o f earth dynamics including global and sea level 
change, ocean processes with emph asis on coastal environm ents and the evolutio n of 
coastal features including beaches, estua ries, marshes and lagoons. (Th is course is 
d esigned lor individuals desir-ing a tho rough underswnding o f th e concepts of 
geological oceanography, but who do not plan o n continui ng for an advanced d egree 
in marine science. Credit earn ed canno t be applied to the M.A. or Ph.D. in Marine 
Scie nce offe red by t.h e School of Marine Science.) 

* MS 526, 527, 528 a.nd 529 ma.y be .mbstituted forMS 501, 502, 503 and 504 by students en
rolled in the fJrogram wa.ding to a.n M.A .l~'d. in Secondmy School Teaching with an emphasis in 
Ma.rine Science. See the cummt catalog for the School oj"l:"duca.lion graduate programs. 
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529. Principles of Physical Oceanography.* Spring, odd years (evenings) (3) Staff. 
Physical pmperties o f seawate r, descriptive oceanography, air-sea in teraction, heat 
budge t, methods and measure ment, dynamics of circulation, waves and tides. (This 
course is designed for individuals d esiring a thorough unde rstanding of the con cepts 
o f phys ical oceanography, but who do not plan on continuing lor an advanced d egree 
in marin e scien ce. Credit earned cannot be applied to the M.A. or Ph.D. in Marine 
Scie nce o ffered by the School of Ma rine Science.) 

530. Probability and Statistics for Marine Scientists. Fall (3) Mr. Evans. 
Introdu ction to pro bability, d iscre te and continuous distributions; sample statistics; 
parame te r estimation and hypothesis testing: fun ctio ns of a random variable; student's 
I.-test; one way analysis of varian ce; and distributio n fitting. Required for all stude n ts 
undertaking a marin e scie nce d egree program, unless specifically exempted. 

545. Marine Sedimentation. Fall, even years (2-3) Staff. Prerequisite: Permission of the 
instructor. 

Characteristics of marine sed ime nts including tex ture, mine ralogy, and ch e mical and 
bi o log ical prope rti es . Princip le s o f clasti c a nd carbonate sedim e ntati on: 
hyd rodynam ic parame te rs; bedforms; primary and secondary bedding structures; 
regional distribution o f sediments and modern d e positional enviro nme nts. Two 
lecture and two laboratory/field hours. Field project required for three credit hour 
optio n . 

560. Thesis. Fall, Spring, and Summer (hours to be arranged). 
O rig ina l research in bio logical, physical, che mical o r geological oceanography, 
marine fi sh e ries sc ie nce and marine resource manage ment. Proj ect to be chosen in 
consultation with the stude nt's m ajor professor and the Dean of the School. 

597. Problems in Marine Science. Fall, Spring, and Summer (1-4) Staff. 
Supe r-vised projec ts selected to suit th e need of the graduate student. Proj ects a re 
chosen in consu ltation with th e stude nt 's supervising pro fesso r· and the in stmctor. 
Credit ho urs depend upo n the difficu lty o f the project and must be a rra nged with th e 
instrunor in advance of registration . (SeeMS 697). 

598. Special Topics in Marine Science. Fall, Spring, and Summer (1 -3 ) Staff. 
This is th e avenue through which subjects not cove red in oth e r formal courses are 
o ffe red . T hese co urses a re o llt: red o n an occasion al basis as de mand warrants . 
Sub jects wi ll be an nounced prior 1.0 registratio n . H ou rs to be arranged . 

601. Marine Science Seminar. Fall and Spring (1-3) Staff. 
Mu ltidi sc iplin a ry review of signifi cant areas of marine scie nce . The topic will vary each 
semeste r. Guest speake rs will present a variety of views. Cou rse parti cipants will 
o rganize and prese n t talks re la ted to th e semin ar th e me . Credit will be determ ined 
by th e leve l of pa rticipa tio n . O n e credit h o ur (pass/ fa il o nly) fo r attendance and 
parti cipatio n a t semin ars; two credits (pass/bi l o r grade o ptio n) fo r addition al 
partic ipatio n by comribution to discussions and presentation of semin ar; three credits 
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(pass/ fa il m grade option) fo r additio nal submission of wri tten critical li te rature 
review I synthesis. 

604. Principles and Theory of Resource Management. Fall ( 1-3) Staff. 
An introduction to the history of the management of natural reso urces and a survey 
of principles and theories associa ted with resource management. Although th e course 
addresses ge neral concepts, marine orie nted materi als and examples will be em
phasized. Required of all students in Marine Resource Managemen t. 

605. Radiobiology. As required (2-4) Staff. 
T he principles of trace r techniques and procedures fo r radio-assay de te rmin atio ns in 
marine studies. Lecture and labo ratory. 

606. Fisheries Climatology. Fall, odd years (3) Mr. Austin. Prerequisite : MS 501 or MS 
618. 

Conce pt o f the effe cts of natural enviro nme ntal variabili t}' on th e recrui tmem , 
availability (yie ld), abundance and behavior ofliving marin e resources. Appli cation 
to real-time fishing operation s and climate scale analysis o f fi sh ery flu ctua tions. 
Instruction in basic m eteorology and climatology with application to the ocean . Two 
lecture hours and one laboratory ho ur. 

607. Marine Microbiology. Spring, even years (4) Mr. Kator, Staff. Prerequisite: Biology 
301 or equivalent. 

Morpho logy, physio logy, ecology, taxonomy, and methods o f isola tion , cultiva tion 
e nvironme ntal variabilit}' and ide ntificatio n of micro-organisms encountered in the 
marine e nvironme nt. Three lecture and fo ur labo ra tory hours. 

608. Ichthyology. As required (3 or 5) Mr. Musick. 
Functio nal mo rphology, behavi or , ecology, zoogeograph y and evolu tion of fishes. 
Seve n lecture, labo ra tor-y and fie ld ho urs. Th ree creditswitho utlaboratorr; five cred its 
wi th laborator-y. 

609. Oceanographic Instrumentation. Summer , even years (2 or 3) Mr. Ruzecki. 
Ge n e ra l d esuiption , physica l ch a rac te ristics, capabil it ies and limi tations of 
oceanographic instrume nts are discussed and demo nstrated . Emphasis is on instru
me nts used to obtain physical d a ta with inclusion of selected chemi cal and geological 
instrume nts. Ope ra tio n , de ployme nt and d ata re trieval are em p hasized. T his course 
will be taught in a long summer session. Two credits for lecture, with an optional one 
ho ur fo r labo rator-y and fi e ld wo r-k. 

610. Pollution Biology. As required (3) Mr. Bender. 
Study of the various types of pollutants, do mestic and indus trial wastes, soi ls, insec
ticides and radioactive materials and th eir effects on the marine environme n t. 
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61 I. Quality Assurance for Water Quality Studies. Spring, even years (I) Mr. Neilson. 
Design o rquality assuran ce plans, da ta quality objectives, sampling protocols, selection 
or analytica l me th ods, precision, accuracy, method detection limi ts, quality control 
procedures, standard refe re nce materials, and quali ty assurance of data fil es. The 
course wi ll be oflcred as a three hour laboratory. Stude nts will work with a data set 
provided to them or they may use th eir own data with the conse n t of the in structor. 

612. Diseases of Marine Organisms. Fall, odd years (4) Mr. Burreson, Staff. 
ldcrnification , life cycles, pathology and control of disease agents, incl uding viruses, 
bacteria, protozoa, he lmin ths and arthropods in marine fi sh es and shellfishes. Three 
lccLU re and two laboratory hours. 

613. Experimental and Quantitative Ecology. Fall, even years (1-4) Mr. Lipcius, Mr. 
Luckenbach. Prerequisite: MS 530 or equivalent. 

The d esign, conduct, analysis and inte rpretation of field and laboratory experiments 
in ecology and behavior. Includes lectures, discussion and supervised fi e ld and 
laboraw ry projects designed to illustrate the diversity of expe rim ental approaches in 
usc by ecologists and ethologists. Topics include experimental design, advanced 
statistical techniques, model ing, predator-prey dynam ics, recruitment phenomena, 
life hi story tactics, in traspecific competition, benth ic processes and others emphasiz
ing recent ecological and behavio ral advances. Lecture and laboratory. 

614. Coastal Processes. As required (3) Staff. Prerequisites: MS 50 I and 504 or consent 
of instructor. 

Sed imentary processes of erosion, transportation and deposition in response lO energy 
by curre nt.s, waves, organ isms and man. Character of sedime ntary features in a range 
o r environme nts: estuaries, lagoons, ma rshes, tidal Ilats and the continen tal shelf. 
Readings of classics, fi e ld trips and semin ars with discussion of recent advances and 
cornroversial questio ns. 

616. Analysis of Discrete Data. Fall (3) Mr. Diaz. Prerequisite : MS 530 or equivalent. 
Design, analysis an d interpre tation of fi e ld and laboratory studies that re ly on d iscrete 
or· count data, includi ng rates and proportions. Models based on Ch i-squared and 
o th er non parametric d istributions for uni-, bi-, and multi-variate data wi ll be covered. 
Topics inc lude sam ple size ex perimental design, single and cross classification, 
covariate inference, and numerical classification techniques. Lecture and compute r 
laboratory . 

617. Wetland Ecology: Structure, Classification and Delineation. Fall (2 or 3) Mr. Perry. 
Prerequisite: Consent of instructor. 

Introduction to physical and biological structures of tidal and nontidal wetlands, 
taxonomic sc hemes lo r classifying wetland types, and applied me thods of we tland 
identification and de linea tion . Emphasis on fie ld indicators, map and aerial photog
raphy interpretati on, and use of federal delineation manuals. Laboratory. 
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618. Marine Fisheries Science. Fall, even years (4) Mr. Austin. 
Principles and techniques, including the theory of fishing, age and growth , de finitio n 
of stocks, catch statistics, d escription of world fi she ries, goals and pro blems in manag
ing a common property resource . Six lecture, laboratmy and tie ld ho urs. 

619. Design and Analysis of Experiments. Spring (3) Mr. Loesch. Prerequisite: MS 530 
or equivalent. 

Concepts and methods of expe rimemal statistics. Topics in regression, fun ctional 
geome tric regression, bivariate normal model and an imroduction to multiple regres
sion. Analysis of variance models (single factor and multih1ctor) include randomized 
d esign s, randomized complete block d esigns and nested desig ns. An alysis of 
covarian ce will be presented, and other models as tim e pe rmits. Lecture and 
laboratory. Required of all students in Marine Fisheries Science. 

620. Aquatic Toxicology. Fall (3) Mr. Van Veld. Prerequisite: College Chemistry / Biology. 
A study of mechanisms involved in uptake, m etabolism and clearance of foreign 
compounds by aquatic organ isms and responses of th ese o rganisms to pollution 
exposure . 

621. Advanced Chemical Oceanography. As required (3 ) Mr. Macintyre . Prerequisites: 
Chemistry 202, Math 203, and Physics 102. 

Physical chemistry of elec trolytic solutions. Study of equilibrium and non-equilibrium 
mode ls of che mical processes occurring at water-sediment, wate r-organism and wate r
atmosphe re boundaries. 

622. Mass Spectrometry of Organic Molecules I. Fall (2) Staff. Prerequisite: Consent of 
instructor. 

Ionization of atoms and molecules, the deflection of charged panicles by electri c and 
m agnetic fields . Discussion of diffe rem me thods of mass to charge se para tio n. 
Description of several types of mass spectrom eters and special requirem ents for GC-MS 
and LC-MS systems. Other subjects including vacuum techniques and de tectio n 
me thods. 

623. Mass Spectrometry of Organic Molecules II. Spring (1) Staff. Prerequisite: MS 622 
or consent of instructor. 

Inte rpretive aspects of mass spectra. Gene ral discussion of fragmenta tio n . Syste matic 
trends linked to molecular structure will be treated and expla ined through th e use of 
key examples. Active participation of th e student is expected . 

624. Resources, Regulation and Science: The Management of Marine Resources in 
Virginia. As required (1-3) Staff. 

Ove rview of evolution of Chesapeake Bay and its m aj o r living and no n-livin g resources 
including the etlects of man 's recent impinge ment bringing imo focus political, 
socio-economic and legal aspects of resource m anagem ent. Description o fl aws passed 
to protect and manage marine resources with specific case studies using conte mpo rary 
management problems. Class observa tions of th e existing m anagem e nt structure with 
required policy analysis pape r. Credi t varies depending upon the exte nt o f p repara tio n 
of issue papers and participa tio n in class proj ect. 
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628. Biological Oceanographic Processes. Fall (3) Staff. Prerequisite: MS 503 or consent 
of instructor. 

Lecture and discussio n of com e mpo rary concepts in oceanographic processes e m
phasizing microbial-plankton inte ractions, zooplankto n , be nthic processes, popula
tion dynamics, nutrie nt cycling and syste ms and simula tio n modeling. Required of all 
students in Biological Oceanography. 

629. Introduction to Benthic Boundary Layers and Sediment Transport. As required (3) 
Mr. Boon, Mr. Byrne, Mr. Wright. 

Physical and geological aspects of coastal and estuarine benthic boundar-y layers, their· 
dynamic forcings and th e associa ted suspe nsion and transport of granular sedim ents. 
Principles o f waves, tides and curre m s are introduced with e mphasis on sha llow-water· 
processes. Boundar-y layer structure and shear stress on the seabed, wave boundary 
layers and LUrbulcnce are considered in r·ela tion to the coastal environment. Forces 
on sed ime m particles, initiatio n o f sedim ent moveme nt and principles of sediment 
transport a re u·eated a t an in term edi ate level. 

630. The Early Life History of Marine Fishes. Fall, odd years (3) Mr. Olney. Prerequisite: 
MS 608 or consent of instructor. 

O ntogeny, system atics, physiolob')', behavior and ecology of egg, la rval and juven ile 
stages of fishes with special reference to adapta tio ns for survival. Po pula tio n dynamics 
and th e im portance of early life history in th e recruitme nt process are e mphasized. 
lchthyoplankton sampling methods are ou tlined. In the laboratory, eggs and/ or la rvae 
o f I 00+ li.un il ies o f te leostean fi shes are examined, and charac ters useful in ide n titi ca
tion arc presented. Two lecture and two labo rator-y hou rs. 

631. Estuarine Hydrodynamics I. As required (3) Mr. Kuo. Prerequisite: Consent of 
instntctor. 

Classificatio n o f es tuari es, tim e scales o f motio ns, tidal dynamics in estuaries, no n-tidal 
c ircula tion , mec hanism of arrested salt wedge, gravitational c ircu la tio n , diffusion 
ind uced c ir·c ul a tio n , turbul ence in stably stratified fl ows. 

632. Estuarine Hydrodynamics II. As required (3) Mr. Kuo, Mr. Hamrick. Prerequisite: 
MS 631. 

Zero-, o ne- an d two-d ime nsio nal descriptio ns o f estuaries, salt intrusion, pollutant 
flushin g, sed iment transpo rt through estuaries, field experience in es tuaries, mode l 
laws f {H· estuarin e models. 

635. Multivariate Analysis and Time Series. Spring (3) Mr. Boon, Mr. Evans. 
Eigenvecto r· methods, princi pal com po ne nt analysis and factor· analysis; regression 
me th ods; Fourie r and stoc hastic mode ls applied to geophysical and other tim e series 
data se ts. Two lec ture hours and one hour of computer laborator-y with assigned 
problems. 
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636. Ecological Modeling and Simulation and Analysis. Fall, as required (3) Mr. Wetzel. 
Prerequisite: Consent of instructor. 

Theore tical and practical aspects of conce ptualizing, simula ti ng and analyzing d igi tal 
computer models o f estuarin e and m arin e ecosystems. Systems theory, con trol and 
op timizatio n is presented in te rms of ecological processes. Computer modeling 
proj ect required . 

637. Wetlands Ecology. Spring (2-4) Mr. Hershner. Prerequisite: Consent of instructOI'. 
Classical and recent wo rk on wetlands ecology, p rimarily in tidal marshes. Emph asis 
on the analysis o f the m arsh system at the comm unity level. Introductio n and prac tical 
expe rience in common research techniques, including vegetation mapping, sediment 
coring and faun al sampling me thods. Ind ividual research project and/or paper 
expected . Lectures and fie ld trips. 

639. Estuarine Water Quality Models. Fall, even years (3 ) Mr. Kuo, Mr. Neilson . Prereq
uisite: MS 631. 

Principles o f mass balance, physical transport processes, diffusion and dispersion in 
estuarin e e nviro nme nts. Water quality p rocesses, represem ation ofbiochemicaltrans
l'o rmatio ns, dissolved oxygen modeling, survey of available models. 

640. Fisheries Population Dynamics. Fall, even years (4) Mr. Chittenden. 
T heorr and prac tice of stock ide n tification , growth, abundance, mortality, recruit
me nt, and bio m ass production in fisher·ies stocks. Objectives of fish err managemen t. 
Respo nses of stocks and fisheries to explo ita tion . Fluctua tions in abundance, popul a
tio n growth fo rms, and po pula tio n regula tio n . Theory, interpretation , and application 
o f fi sh e ries yield mod e ls including yie ld ami eggs-pe r-recru it, pmduc tion , and 
spawn e r-recrui t m od els. Examples and semin ars drawn from fin fi sh and shellfish 
stocks. 

641. Waves and Their Analysis. As required (3) Mr. Wright, Mr. Boon. Prerequisite: MS 
501. 

Introduction to linear wave theory and shoalin g wave transformations, wave d isper
sio n, radiation stress, refrac tion , re flection, and topographic trapping. Mechanisms 
o f wave genera tio n in the coastal boundary layer including osci lla ti ons at infragravity, 
tidal and transtidal freque ncies. Time series analysis, in terpretatio n o f wave records 
usin g harmo nic and spectral me thods and computer labs on the VIMS PRIME 9955 
Mode l ll Syste m. 

642. SateUite and Aerial Marine Remote Sensing. Fall, odd years (2) Mr. Kiley. P rereq
uisite : MS 501. 

The01r and techniques in sate llite and ae rial marine remote sensing and associated 
image processing operatio ns. Emphasis on analysis of remotely-sensed sea-surface 
features (colo r, tempe rature, sali ni ty, etc.), we tlands, shorelines and nearshore areas. 
Labo ratory sessio ns will employ interac tive image p rocessing equipmen t fo r analysis, 
e nhanceme nt and display o f remotely-sensed marine data. Lecture and laboratory. 
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643. Theoretical Ecology. Fall, odd years (1-3) Mr. Lipcius, Mr. Luckenbach. 
Lectu re and discussion o f fundamental ecological theory. Emphasis is placed on 
defining testable aspects o f mode rn ecologicaltheOI-y and evaluating recent empirical 
work within the fram ework o f this theory. Topics includ e life history strategies, 
o ptimization theory, factors regulating popu lations and structuring communities, 
successio nal models, island biogeography, and ecosystem mod els. 

646. Marine Plankton Ecology. Spring (3) Staff. Prerequisite: MS 501, 502, 503, 504 and 
628. 

Com e mpo rary top ics in cellular, population, community and ecosyste m level ecology 
o f marine plankton , including bacteria, proti sts, phytoplankLOn and zooplankton. 

647. Marine Benthos. Spring (3) Ms. Schaffner, Mr. Diaz. Prerequisite: MS 503. 
Ecology o f marine and estuarine be nthos. Emphasis is placed on determining how 
ecological processes e!Tec t fun ction and structure of benthic communities. Consid
eration is given to interactions among autotrophs, microheterotrophs and large r 
me tazoans and interac tions between these organisms and their physical-chemical 
e nvironme nts. 

648. Introduction to Marine Resource Economics. Fall (3) Mr. Kirkley. Prerequisite: 
Differential and Integral Calculus. 

An introd uction to econo mic theories and principles wh ich de te rmin e th e explo ita
ti on, utiliza ti on , and management of marine resources . The course presents theories 
and principl es in m athe matical te rms, but th e interpre tatio n and understandin g o r 
policies and solutions are emphasized . T he o bjective of the course is to provide a 
balanced unde rstand in g o f the unde rlying econo mics of conflictin g marin e resource 
based industries and user groups. Topics include th e economics o f commercial and 
rec reational fi sheries, aquac ulture, coastal developme nt, e nvironme ntal degradatio n , 
and inte rn ation al trade in fi sheries. 

649. Marine Science in Public Mfairs. As required (2) Staff. 
Consideration of th e me thods by which public policy and prog rams regarding marine 
resources and th e e nvironme nt are es tablished and executed and th e ro le o f m arine 
sc ie nce in those activities. T he structure, fun ctioning and managemen t o f mod ern 
mar·ine research and advisory in stitutions. Inte raction between scie nce and technol
ogy, public e nvironme nt, and resource managemen t activities. Discussion of the 
problems and prem ises of marine scie nce in public affairs. Lecture, disc ussio n and 
observatio n . 

650. Law and Resource Management. Spring (1-3) Mr. Theberge. 
An interdisciplinar-y cou rse d esig ned to examin e the inte rrelatio nships be tween 
scie ntifi c and lega l conce pts. Issues, legislatio n , and institutions associa ted with coastal 
zo ne management, outer contine n tal shelf developme nt, fi she ries, and othe r ques
tio ns re lated to marine r·esource manageme nt will be examined . Required of a ll 
studenL~ in Marine Resource Manageme nt. 
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652. Practical Application of Marine Resource Management Techniques. Fall and Spring 
(1-4) Staff. Prerequisite: MS 650. 

T hi s cour·se is d esigned to offer students possessing manage me nt fundam entals an 
o pportunity to participate in real world manage ment activities under the guidance of 
involved faculty members and association and consultation with members of various 
levels of govern me nt. Such activities will possibly include but not be limited to issue 
ide ntif-ication and resolution , committee involve ment at local, regio nal , state, inte r
state, and federal levels of government, development of management plans, drafting 
position papers, develo ping draft legislation a nd exposure to poli cy makin g 
mechanisms. Student requirements may vary sign ificantly depending on the manage
ment issue (s) addressed. Students will be evaluated on participation , written work 
(memoranda, position papers, etc.) and knowledge gai ned as evidenced by interaction 
with stafTand by other means. Students may repeat the course provided the instructor 
dete rmines there is no duplication of material. Credit, which must be arranged in 
advance of registration, will depend upon difficulty of the assignment. 

653. Secondary Production of Invertebrates. As required (3) Mr. Diaz. 
Principles and theories of secondary production. Physical and biological factors 
influe ncing production, role of habitat complexity, implications for commun ity 
structure, estimation of trophic resources and techniques of measuring secondaq' 
production. 

654. Oligochaete Biology. As required (2) Mr. Diaz. 
Taxonomy of aquatic and marine oligochae tes, life h istory stra tegies and ecology, and 
the role of o ligochaetes in benthic communities . 

655. Scanning Electron Microscopy in Marine Science. As required (1-4) Mr. Burreson. 
Lectures on theory or the scan ning elecu·on microscope, techniques of specimen 
pre paration and image interpre tation. Instruction in use of scanning electron mi cro
scope and use of instrumen tation necessary for specimen preparation. Research 
project required. 

656. Seagrass Ecosystems. As required (1 -2) Mr. Wetzel. 
A lecture-sem inar cou rse covering topics re lated to seagrass ecosystems. Emph asis on 
th e structure and function of seagrass communities, submerged angiosperm physiol
ogy, prirmu)' and secondary production, and integration or seagrass commun ities to 
the marine enviro nme nt. Students will be assigned projects to complete. Credit, 
which must be arranged in advance of regisu·ation, wi ll depe nd upon difliculty of the 
assignmen ts. 

658. History of Marine Science. As required (3) Staff. 
Comprehensive review and evaluatio n ofthe m ajor events, personages, and organiza
tions involved in the d evelopment of marine science and marine resource manage
me nt, the acquisition of knowledge of the World Ocean, its coastal waters and 
tl"ibutaries, and the abi lity to work on and in the sea and make use of its resources and 
ameni ties, with consideration of the impacts of the resources and amenities of th e 
ocean o n the all"airs of men . Lecture, discussions and reading. Al l students wi ll be 
required to prepare and submit a suitable course-related term paper. 
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659. Molluscan Biology. Fall (3) Ms. Chu. 
Em phasis is placed on conte mp01·ary issues of molluscan biology. T opics include 
factors allecting reproduction, larval biology, feeding, nutrition and me tabolism , 
mechanisms of inte rnal detense and host-parasite interaction. 

660. Dissertation. Fall, Spring and Summer (hours to be arranged). 
Origina l researc h in biological, physical, chemical or geological oceanography, 
marine fi sheries scie nce, or marine resource manageme nt. Project to be chosen in 
consultation with th e stude nt' s major professor with the approval of the Dean of 
Graduate Swdies. 

661. Applied Regression and Forecasting. Spring (3) Mr. Kirkley. Prerequisite: Calculus, 
MS 530 or equivalent. 

Course introduces theory and practice of quantitative m e thods in marine science. 
Methods of regression and time-series analysis will be e mphasized. Topics include 
linear· and no nlinear regression, model validation and testing, univaria te and multi
variate models, transfer functions, interve ntio n analysis, and forecasting. 

662. Marine Population Genetics. Fall (3) Mr. Graves. Prerequisite: Undergraduate 
Genetics or permission of instructor. 

A swdy o f the evolu tionary processes responsible for the intra- and interspecific 
ge netic re la tio nships of various marine organisms with an emphasis o n curre n t 
mo lecu lar methodologies. 

663. Analytical Instrumentation and Methods. Spring, even years (2 or 3) Staff. 
Discussio n and demonstration o f analytical instrumentation and m e thods including 
chrom atograp h y, m ass spect ro m etry, e lect ro ph o res is, ato mi c a bso rption 
spectrophotometry, and related techniques. Discussio n of sam ple preparation, quality 
control, quantif.icatio n , etc. (Number o f credi ts based upon laboratory participatio n.) 

665. Immunology of Marine Organisms. Spring (3) Ms. Weeks-Perkins. 
A course d ealing with fund amental concepts in immune responses. The d evelopme nt 
of cellul ar and humoral immune responses and the ir regulation are consid e red in 
re la tion to in fectious disease, a llergy, tissue transplanta tion, neoplasia, autoimmune 
di sease and immunod eficiency. Also considered are th e prope rties of antige ns and 
immunoglobulin s, immunologic specificity and m e thods for m onitoring immune 
responses. Acqui red and innate immunity and the structure and fun ction of the 
lyrnph o re ticular system of fi sh will be considered in detail. 

667. Coastal and Marine Stratigraphy and Facies. Spring, even years (2) Mr. Hobbs. 
Prerequisite: MS 545 or consent of instructor. 

Analysis and interpretation of clastic facies, facies relationships, and stratigraphy 
emphasizin g deposits produced in coastal and marine sedimentary e nvironments. 
Study and comparison of coastal plain and modern sediments. Instruction in the 
interpretation and use o f high resolution, marine, seismic refl ection systems and 
sidescan sonar. Two lectu re hours, laboratory and fie ld exercises. 
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669. Ocean Dynamics I. Fall (3). Mr. Hamrick, Mr. Brubaker. Prerequisite: Consent of 
instructor. 

A presentation of the fundamentals of fluid dynamics essential to the study of oceanic 
motions. The equations of motion for rotating fluids. Transport equatio ns. Vorticity 
dynamics. !notatio nal flows. Scale analysis. Hydrostatic and Boussinesq approxima
tions. Turbulence, boundary layers and convection . Analytical solu tion techn iques. 

670. Ocean Dynamics II. Spring (3) Mr. Brubaker. Prerequisite: MS 669 or consent of 
instructor. 

Dynamics of coastal waters and the open ocean, with systematic d evelopment of the 
role of density su·atification and the earth's ro tation. Gravitational acljnstmem and 
various classes of li·ee-wave motion, including internal waves. lnlluence of coastal 
boundaries: Kelvin and shelf waves, upwelling. Wind-driven circulatio n , including 
western boundat-y currents. 

671. Numerical Modeling in Oceanography. Spring (3) Mr. Hamrick. Prerequisite: MS 
669. 

A survey of numerical methods for partial d i!Terential equations emphasizing applica
tions in oceanog raphy. Finite diffe rence, finite elemellt and spectral methods. 
Stabi lity, consistency, and conve rgence . Formulation and implementation of circula
tion and mass transport models for oceanic and estuarine appli cations. 

697. Advanced Problems in Marine Science. Fall, Spring and Summer (1-4) Staff. 
Supe tvised projects selected to suit the needs of th e graduate student. Prqjects to be 
chosen in consu ltation with th e student's major professor and the instructor. Accept
able research outlines and project reports are required. Amount of credit depends 
upon difliculty of cow·se. Hours to be arranged with instructor prior to registration. 
The degree of difliculty and requirements of thi s cou rse slll·pass those of MS 597. 

698. Special Topics in Marine Science. Fall, Spring and Summer (1-3) Staff. 
Th is is the avenue through which subjects no t covered in o th e r fo rmal courses are 
ofTet·ed. These courses are offered on an occasional basis as demand warran ts. 
Subj ects will be announced prior to registration . Ho urs to be arranged. 
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Undergraduate Courses 

401. Introduction to Physical Oceanography. Fall, (3) Mr. Ruzecki. Prerequisites: Under
graduate Physics, Differential and Integral Calculus, consent of instructor. 

Physical pro perties of seawate r, descriptive oceanography, air-sea inte rac tio ns, heat 
budge t, me thods and m easurem ents, dynamics o f circulatio n , waves and tides. Lec
tures and labo ra to ry. 

402. Introduction to Chemical Oceanography. Spring (3) Mr. Hale, Mr. Huggett. Pre
requis ite: Undergraduate Chemistry, consent of instructor. 

M<uo r and mino r compo ne nts of seawater, the concept o f residence time, solution 
che mistry o f ino rganic compounds, nutrient cycl ing, dissolved gasses, radioactive 
d at in g, geoc h em ica l cycl es, b iosynthesis in m a rin e enviro nm ents, o rgan ic 
geochemistry, anthropoge nic in put. Labo ra tory d em o nstra tion of analytical me thods 
for orga nic analysis. T hree lecture ho urs. 

403. Introduction to Biological Oceanography. Spring (3) Mr. Burreson. Prerequisite: 
Consent of instructor. 

Introduction to biological oceanographi c processes e mphasizing primary p roduction 
and nutrient cycling; plankton , ne kto n and ben thic processes, including feeding and 
rep roductio n stra tegies and an imal/sediment re lations; population regulation ; es
tuaries as ecosyste ms. Lectures and laboratory. 

404. Introduction to Geological Oceanography. Fall (3) Mr. Boon, Mr. Hobbs, Mr. 
Wright. Prerequisite: Consent of instructor. 

Concepts o f marin e geology; coastal processes, seafloor spread ing and pla te tec to nics, 
sedime nts and sedime n tatio n, she lf and canyon deve lo pme n t. Lectures and fi e ld trips. 

406. Introduction to Marine Science. Sununer (3) Mr. Loesch. 
A general introduction to marine sc ie nce, including biological , chemical, geological, 
and physical oceanography. T hree lecture ho urs. Offered at night at the Wi lliamsburg 
campus. Not open to graduate students in the School of Marine Science . 

410. Invertebrate Zoology. Summer (4) Mr. Roberts, Ms. Schaffner, Mr. Diaz. Prereq
uisite: Undergraduate Biology. 

Discussion of major inve rte brate metazoan phyla, including basic taxonomy, anatomy, 
physio logy, and th e ro le of invertebrates in ecosyste ms. Emphasizes marine and 
estuarine species pr·esent in Chesapeake Bay and vicinity. 

412. Marine Botany. Sununer (4) Mr. Silberhom, Staff. 
This course is primarily a survey of the micro- and m acroalgae and vascular vegetation 
o f th e coastal regio n of Virginia, with emphasis on the la tter. Course o r study is aimed 
to improve knowledge of th e fl oristi cs, community structure, phytogeography, a nd 
descriptive plant ecolot,ry of the area. 
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413. Coastal Botany. Fall (3) Mr. Silberhom. Prerequisite: Consent of instructor. 
A general sur-vey of maritime vascular plant communities. Marshes, swamps, beaches, 
dunes, maritime forests and submerged aquatic communities of th e coastal regio n . 
Fie ld trips, laboratory and lectur-es. 

445. Marine Sedimentation. Fall, even years (2-3) Ms. Kimball. Prerequisite: Permission 
of the instructor. 

Characteristics of marine sediments including texture, mine ralogy, and chemical and 
biological prope rti es . Prin cipl es of clasti c and carbona te sedim e nta ti o n : 
hydrodynamic parame ters; bedforms; pr·imary and secondar-y bedding structures; 
regional distribution of sediments and modern depositional environmen ts. Two 
lecture and two laboratory/ fie ld hours. Field project required for three credit hour 
option . 

497. Problems in Marine Science. Fall, Spring and Swnmer (1-4) Staff. 
Supe rvised proj ec ts selected to suit th e need of th e graduate student. Proj ects a re 
chosen in consu ltation with the stude nt's supervising p rofessor and the instructor. 
Credit hours d epe nd upon the diflicul ty of the proj ect and must be arr·anged with the 
instructor in advance of registra tion . 

498. Special Topics in Marine Science. Fall, Spring and Swruner (1-3) Staff. 
This is th e ave nue through which subjects not covered in o ther fo rmal cour-ses are 
offe red. These courses are offered on an occasional basis as dem and warrants. 
Subj ects will be announced prior to regisu·ation. H o urs to be arranged . 
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Graduate Regulations 

Application for Admission 

Requests for application form s and comple ted application materials should be sent to : 

Dean of Graduate Studies 
School of Marine Science 

Coll ege of Willi am and Mary 
Gloucester Po int, Virgin ia 23062 

Students are encouraged to ajJjJly for admission during the winter of each calendar year with a closing 
dat11 ojFebruary 15. Apt1licants will be notified after March 15 and no later than April I . Admission 
will be valid for matriculation f or the fo llowing summer, fall and winter semesters. Most students 
should an ticijJate a fall matriculation. 77te Dean of" Graduate Studies should be contacted p1ior to 
m bmitting ajJjJlications at any other time or regarding any special circu mstances the student's 
ajJjJlication or matrie1.tlation might jJresent. 

T he fo llowing are required of applicants to the School of Marine Scie nce: 

I. One ( I) copy of the completed applicatio n form. 

2. A non-rejimdableprocessing fee of$20. Th is fee is not credited to the student's account. 
There is no fee for appli cation for adm ission as an unclassified (post-baccalaureate) 
student. 

3. T hree (3) letters of" recommendation . 

4 . Offic ia l transcripts o f a ll college work. (Final degree transcripts are required of 
adm itted students before th ey m atriculate.) 

5. Officia l Scores o f" th e Ve rbal and Quantitative sections of the Graduate Record 
Exam ination (GRE). 

Scores in an Advanced section of the Graduate Record Examination in th e applicant's 
undergraduate major· fi e ld or an area appropria te to the applicant's proposed concentra
tion in marine science are info rmative but no t essential. em;; scores which aT!i rno-re than 5 
yean old are not awi"jJtable and the examination must be retalwn. Applicants are encouraged to take 
the Graduate l?eaJTd Examination at schedu led dates which will allow for receipt of scores lr; the 
ajimnnentioned closing date. AjJjJlications lacking CRI\' scores or other critical materials after the 
dosing date may not be evaluated 1r; the Faculty. 
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Intemational Students 

International applicants whose pt·imary language is not English must submit the results 
of the GRE English Language Proficiency Test, Test of English as a Foreign Language 
(TOEFL) . 

In general , the minimum acceptable TOEFL score is 550. The TOEFL requirement may 
be waived if the applicant has completed an undergraduate or graduate degree at an 
accredited U.S. institution or other appropriate insti tution in which the language of 
instruction is English. Students with marginal proficiency in English will be required to 

register for an appmpriate English course offered at the Williamsburg campus. A reduced 
level of graduate courses is suggested for these students. 

Transcripts, certificates o f d egrees, and similar documents submitted by inte rnational 
applicants must be accompanied by an English translat ion and must include titles of all 
courses taken and th e grade received in each course. 

International students admitted to the School must present proof that they have available 
funds sufficient to meet a ll costs they will incur wh ile studying at the School of Marine 
Science. The form 1-20 will not be mailed until this proof of financial support is received. 
For those stude nts offered financial aid by the School of Marine Science, such aid may 
be included as a source of funds. For additional information , please contact th e Interna
tional Student Coordin ator. 

Admission Information 

Applicants are encouraged to visit the campus to contact faculty members about specifi c 
research inte t·ests, funding opportunities, and program information. 

Admission to the School of Marine Science is highly competitive and accord ingly the 
Faculty carefully evaluates crite ria of performance wh ich include GRE scores, overall GPA 
and GPA in area of concentration, the difficulty of the applicant's educational program, 
th e applicant's sta te m e nt o f purpose, letters o f recommendation, and prior experience. 
Although it is neither possible nor d esirable to provide absolute values of crite ria that will 
ensure admission, the table on the fo llowing page shows GRE and GPA scores of 
applicants offered admission in Fall , 1992. 

Classified Students 

Students are admitted as regular or pmvisional graduate students. For matriculation as 
a regular graduate student, an applicant must have completed the requirements for a 
bachelor's degree at an accredited college, with a record of high performance, and must 
have th e recommendations of the Faculty and officials of the School of Marine Science. 
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GPA and GRE statistics of applicants offered admission 
for the Fall semester, 1992 

GRE Scores 

GPA <900 900- 1000- 1100- 1200- 1300- ~1400 Totals 
999 1099 1199 1299 1399 

<2.0 
2.0-2.4 1 2 
2.5-2.9 1 2 5 
3.0-3.4 2 7 12 5 4 30 
3.5-4.0 7 11 3 4 26 

Totals 3 15 23 9 11 63 

Applicants judged defic ient in preparatory studi es o r other areas may be admitted as 
provisional stude nts. A p rovisio na l student may petitio n fCn· regular stude nt status afte r 
successful comple tio n of those requirem ents stipulated in his or he r notificati o n of 
admissio n . Petitio n fo r change in status shall be reviewed by th e Committee o n Acade mi c 
Sta tus and Degrees, using as crite ria overall academic pe rformance and pe rfor·ma nce 
standards previously specifi ed o n th e stude nt's noti fi catio n o f admissio n. Graduate credit 
ea rn ed by a provisio nal stude nt will be applied toward the g raduate degree upon 
co nversion to r·egular sLUde nt sta tus. 

Stude nts may be admitted to e ithe r the Maste r of Arts or Doctor of Phi losophy programs. 
Direct admissio n into the Doctor o f Philosophy program is available to qualified ap
pli cants witho ut a Maste r' s d egree . Appli cants requestin g this o ptio n should indicate this 
cho ice in th e appropriate section o f th e applicatio n form . Direct admissio n must be 
granted and there fo re requires an evaluation by the Admissio ns Committee. The fo llow
ing g uidelin es are e mpl oyed by Ad missions fo r th is purpose : (1) direct admission is 
considered for appli cants of exceptio nal promise and superio r acad e mi c per·formance, 
and (2) the a pplicant must have the support of an appro pria te faculty me mbe r who agrees 
to me ntor th e appli cant ove r the course of study. Identification of a faculty me ntor usually 
requir·es th a t the appli cant visit campus to interview appropriate SMS htculty. Admissio ns' 
ac ti o ns o n requests fo r· direct admissio n are transmitted to the Dean of Graduate Studies 
fo r fin al actio n. Foll owing comple tio n of th e course require ments for the M.A. degree 
in Marin e Scie nce, a stude nt ini tia lly adm itted to th e master's program may pe tition fo r 
pe rmi ssion to bypass th e mas te r 's degree and proceed directly toward the doctorate, 
assuming th e student has me t a ll require me n ts. The pe tition , wh ich must be submitted 
to th e Committee on Academi c Status and Degrees, should no t be submitted until the 
stude n t has successfully completed the compre hensive examin atio n and must have 
support o f the student 's advisory committee. T he advisory committee must suppo rt this 
pe titio n wi th a written statem ent confi rmin g th at th e student has begun wm·k o n a 
research proj ect acceptable as the basis to r a doctoral d isserta tio n , and that it is the 
conse nsus of th e committee that th e studen t has d em o nstra ted a level of exce llence to 
proceed directly to th e d octorate. Foll owing review of th e pe titio n and supporting 
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docume nts and consid eratio n o f all faculty approved requirements for bypass, the 
Committee o n Acad emic Status and Degrees will recommend to the Dean of Graduate 
Studies whe th e r or not pe1·mission to bypass should be granted. Autho rity fo r the fin al 
d ecision rests with the Dean o f Graduate Studies. 

Students completing an M.A. degree in the School of Marine Science who desire to enter 
the Ph.D. program a1-e required to submit a fo rmal applicmion fo r admission . 

Unclassified Students 

Students who have received a bachelor 's degree from an accredited college or university 
and who wish to take courses in th e College but who are no t e n te ring an advanced degree 
program , may apply for unclassified studen t status (post-baccalaureate) . Graduate credi t 
earn ed as an unclassified studel'l t may be applied toward th e graduate degree upon 
matricula tio n as a regu lar graduate student. 
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Degree Requirements 

General 

Stude nts generally are bound by the requi r·eme nts sta ted in th e catalog in effect when 
th ey enter the School. The fo llowing are usually th e minimum requirements. The 
separate subfacu lties and individual advisory committees may prescribe additional re
quireme n ts fo r the ir stude nts. 

Residency: To fulfi ll the full-tim e acad e mic reside ncy require me nt of the School of 
Marine Scie nce, stude nts must e nro ll for o ne of the fo llowing: 

I. Twelve cred it hours in th e fall semeste r and twelve ho urs in the fo ll owi ng spring 
se meste r; 

2. Twelve ho urs in th e spring semeste r and twelve hours in th e fo llowing fa ll semeste r; 

3. Twelve hours in th e spring se mester , foll owed by six hours in Summe r Session I and 
six hours in Summe r Session II ; o r 

4. Six ho urs in Summ e r Sessio n I, six ho urs in Summe r Session II , and twelve hou rs in 
th e fo llowing f~tll sem este r . 

Satisfactory Progress: T o continue in a degree program, a student must make satisfactory 
progress towards the degree. If th e faculty of a program in wh ich a stude nt is enrolled 
d e te rmin es that sa ti s f~ICtory progress is no t being made , a stude nt may be required to 
withdraw because o f academic d efi ciency. A stude nt may appeal a d e te rmin atio n oflack 
o r satisfactory progress to th e Committee o n Academ ic Status and Degrees. 

Comprehensive Exam: Each stude nt must sati sfactori ly comple te a compre he nsive ex
ami na tio n within one regula r semeste r, excluding summer sessio ns, fo llowing comple
tion of th e core courses. Compre he nsive exam inations may be written or o ral. 

Registration Requirements: All ac tive stude nts (i.e. those working toward comple tion of 
a degree program who have not been gramed leave), whether in reside nce or not, must 
registe r fo r a minimum of three paid how·s each sem ester , and o ne paid hour for eac h 
te rm of the summe r session . Students must be registe red in the semeste r during which 
they graduate . 

System of Grading and Quality Points: T he grades A (excelle nt) , B (good) , C (sa tisfac
tory), P (pass), in certain courses, D (unsatisfac tory), and F (failure ) are used to indicate 
the quali ty of work in a cou rse. "W" indicates th a t a student withdr·ew from the College 
before mid-se mester o r dropped a course be tween mid-semeste r and the last d ay of class 
and was passing a t the time that th e course was dropped. 
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For each semester credit in a course in which a student is graded A, 4 quality points are 
awarded; B, 3; C, 2. P carries credit but is not included in a student's quality point average; 
D and F carry no credit but the hours attempted are included in the student's average . 

In addition to the grades A, B, C, P, D, F, and W, the symbols "G" and "I" are used on 
grade re ports and in the College records. "G" indicates that th e instructor has defe rred 
reporting the student's grade since there is not sufficie nt evidence on which to base a 
grade. "I" indicates that because of illness or other major extenuating circumstances, the 
stude nt has postponed, with the explicit consent of the instructor, the completion of 
certai n required work. "I" automatically becomes "F" at the end of the next semester if 
th e postponed work has not been completed. 

Transfer of Graduate Credit: On th e recommendatio n of the Committee on Acade mic 
Status and Degrees and the approval of the Dean of Graduate Studies, a regular student 
may apply up to six hours of graduate credit earned at another accredited institution of 
higher learn ing toward an advanced degree at th e College of William and Mary, School 
of Marine Science. The credits must have been earned in courses appropriate to the 
stude nt' s program in the School and must fall within the time speci tied by the general 
college requirements for degrees. Credit m ay be transferred only for courses in which 
the student received a grade of "B" or bette1· and may not be counted in compiling his 
or her quality point average at William and Mary. 

Retaking a Course: Degree credi t is granted o nly for coursework in which a student earns 
a grade of "C" or above . A graduate student may repeat one course in wh ich a grade o f 
"C" or lowe r is received; however, the initial grade earned remains a pan of the student's 
record and is included in computations of quali ty point require me nts. Any student 
receiving more than one "D" or "F" in a program of study will not be permitted to continue 
in the School o f Marine Science. 

Changes in Registration: All changes in students' schedules afte r the close of registration 
require approval of the instmctors involved and the Dean of Graduate Studies. Students 
may not add courses after the last day for changes in registration as indicated in the 
calendar. If the stude n t drops a course or courses before mid-semester but remains 
registered for o ther acad emic work, the course or courses dropped will be removed from 
the stude nt's record. If the student drops a course or courses after mid-sem ester through 
the last d ay of classes but remains registered fo r other academic work, the grade of ''W" 
or "F" will be awarded by the in structor in the course d ependin g upon wheth er or not 
th e student was passing at the time the course was dropped. 

A student wishing to withdraw from a course (or courses) because of medical reasons 
after mid-semester may apply to the Committee on Academic Sta tus and Degrees [o r 
approval. If the Committee on Academic Status and Degrees ve rifies the legiti macy of the 
medical reason for withdrawal , a grade (or grades) of ''W" will appear on the transcript. 

Students may not drop a course afte r the last day of classes. If fo r m edical reasons a 
student does not complete a course, "W" with appropriate nota tion will be entered o n 
the record upon approval of the Dean of Gt·aduate Studies and th e appropriate 
authorities a t the College. 
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Leave of Absence: A stude nt may request a leave of absence from the program for a 
spec ific period of time. Leaves of absence wi ll re lieve the student of the obligation of 
paying tu ition wh ile sti ll re maining as a student in good standing. A student must 
te rminate th e leave of· absence and be a registered studem in th e semester in which his 
or he r degree requireme nts arc completed or in which he or she graduates. 

Probation: A student wi ll be placed on probation for: receipt of a grade below a C ( <2.0) 
or a cumulative average less than a B ( <3.0). 

Probation will last until a student's cumulative average is raised LO at least a B (3.0) and 
will in no circumstances last longer than one calendar year. 

If, dur ing probation, the stude m rece ives a grade less than C ( <2.0), receives a semeste r 
average less than a B (<3.0), or fai ls to ra ise cumulative average LO at least a B (3.0), the 
penalty is automatic d ismissal from the School of Marine Science, with th e possibility of 
appeal to th e Commillcc on Academ ic Status and Degrees for reinstatem ent. 

Withdrawal from the Program: Withdrawal from the program constitutes termination of 
th e stude nt' s program of sLUdy in the School of Marine Science. Withdrawal may be 
voluntary on the part of th e swde nt or be imposed by the School of Marine Science for 
reasons of academic defi ciency. A studem who h1 ils to regi ster· for a regular semester (fall 
or spring) once th e swde nt has begun his or he r graduate swdy, who has not requested 
a leave of absence or permission to withdraw, will be placed on a leave of absence for one 
se meste r by the Dean o f Graduate Studies. If th e student has not applied for a leave of 
absence prior to the end o f registration for the next regular semester , o r if the Dean of 
Gradua te Studies is not able tojustifycontinuing the leave of absence, th e stude nt's record 
will be marked withdrawn un oflicially. 

If th e studem withdraws from th e College before mid-se mester, a grade of "W"will appear 
o n th e record fo r eac h course in progress at the time of withdrawal. Ati.cr mid-semester 
through the last day of classes, stude nts who withdraw from t.h e College wi ll be awarded 
a "W" or "F" by the facu lty member teaching each course in progress at the time of 
withdrawal. 

Reinstatement Mter Withdrawal: A student wish ing reinstatement after withdrawal must 
reapply to the School of Marine Sc ience under th e procedures in efTect at the time of 
rea pplicatio n . 

Extension of Time Limit: Classified (regular) students who have exceeded the time limit 
for d egree completion and who have not been granted a time cX'tc nsion wi ll not be 
pe rrnitted to registe r in th e School o f Marine Scie nce. 
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Required Courses 

All students: By the end of a student's second year in th e School, the studen t either must 
be granted an exemption from or have passed the following core courses, MS 50 1, MS 
502, MS 503, MS 504, MS 530 (another approved sta tistics course may be substituted fo r 
MS 530) . 

Students in Biological Oceanography: MS 628. 

Students in Marine Fisheries Science: MS 6 19 (A different course may be substituted with 
approval of the student's committee) . 

Students in Marine Resource Management: MS 604 and MS 650. 

Language Requirement: Reading knowledge of one foreign language is required lor 
eithe r the M.A. or Ph.D. degree. Candidates tor the doctorate who have passed a language 
examinatio n for the master's degree in the School of Marine Science need not take 
another language examination. Individual committees may adopt additional language 
requirements at their discretion. 

T he student may fulfill the language requirement by completing one of the fo llowing: 

I. At least six (6) semester hours in one pe rtin ent fore ign language (German , French or 
Russian are recommended) at the college sophomore level or above with grade of Cor 
bette r; or 

2. Obtain a score no lower than the forty-fifth percentile in the Educational Testing 
Service Foreign Language Examination ; or 

3. Pass an examination administered by a member of the Department of Modern 
Languages who is compe tent in the language. 

Students whose native language is not English may, with the permission of the Dean of 
Graduate Studies, use English to fulfill the foreign language requirement. Proficiency 
in the use of th e English language may be demonstrated by the comple tion of twelve 
credit hours of formal class work with grades of B o r higher in the School of Marine 
Scie nce. Upon recommendation of the Committee on Academic Status and Degrees of 
the faculty, the Dean of Gr·aduate Smdies may approve alternate methods. 

Degree of Master of Arts 

The ste ps to be accomplished and requirements tor· the degree arc as follows: 

1. As soon after initial r·egistration as possible, the student must select a major professor, 
an advisory committee and a research project. T he major professor, working with th e 
committee, will prescribe the student's program which will include the required cou rses. 
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2. The maj or pr·o lessor and Advisor-y Committee, chosen by the student and approved by 
th e Dean of Graduate Sturlies, d irect the stude nt 's program . The Advisor-y Committee 
consists o f at least five members, th e m~ority of which must be fro m the Schoo l of Marine 
Science. Commiuee m embers from outside o f the School o f Marine Scie n ce must possess 
th e qualifications appropriate for status o n the committee. For stude nts with a concentra
ti on in biology or marine fi she ries scie nce, at least o ne of the m embers must be fro m the 
discipli ne o f physical, che mical or geological oceanography. For stude nts with a con
ce ntration in ph ysical, chemical o r· geological oceanography, a t least one me mber must 
be from the disc ipline of b io logical oceanography or marin e fi sheries science. For 
stude nts with a concentra ti o n in marine r·esource management, one me mbe r must be 
from the d iscipline o f physical, ch emical o r geological oceanography and a t least one 
me mber from e ithe r th e d iscipline of biological oceanography or marin e fi sh e ries 
sc ience. 

3. At least one year of each swdcnt 's program must be spent as a full-tim e resident stude nt 
as defi ned in th e general degree require me nts. 

4. At least 30 semeste r credits of advanced work, of which at least 12 credits must have 
been cam ed in co urses numbered 600 or above, with a grade average of 3.0 or bette r, 
a rc required fo r the M.A. d egree. In addition, a student m ust have registered for thesis 
(MS 560) for at least o ne semester. No more than six thesis c redits may be counted toward 
the min imum 30 credits req uired for th e M.A. Thesis hours credited to a stude nt in 
Research Gradu ate Stallls, above and beyond those fo r wh ich they h ave paid, may not be 
counted for the minimum number of thesis credits required for the degree. 

5. Upon a favorable recomme ndation o f the swdent's Advisory Commi uee and th e 
Commiuee o n Academ ic Sta LUs an d Degrees, fo ll owed by a maj o rity vo te o f the f~tcu l ty 
o f th e School of Ma rin e Sc ience and the approval of the Dean of Graduate Studies, a 
sLUdc nt may be ad mitted to candidacy afte r comple ti on of th e followin g require me nts: 

a. The stude nt must have ach ieved a g rade point average of B (3.0) or better, 
ave raged over a ll courses taken for c redit a t th e time of appli cation for ad missio n to 
cancl iclacy. 

b. Al l core cou rses requ ired by th e School of Marine Scie nce, including MS 50 1, MS 
502, MS 503, MS 504 and sta tistics, must be passed or o 1Tic ia lly exempted, and a ll 
other courses specifica lly required by th e swdent's Advisory Committee must be 
comple ted . 

-, 
c. The language req uirement and th e compre he nsive examination must be satisfac
torily completed. 

6. The stude nt must prese n t a se minar 1.0 th e marine science facul ty, staff and students 
o n a thesis topic approved by the m<uor pro!Cssor, th e Advisory Committee and the Dean 
of Graduate Studi es, and must de!Cnd this thesis before his or he r major professor and 
committee. The defense of the thesis shall be se parate from any o th e r exam ination. T h e 
th esis must be submiucd in fina l fo rm to th e College two weeks before th e stude nt expects 
to rece ive th e degree. T"he d egree will not be granted unti l 5 copies (approved and signed 
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by the m<uor professm· and the committee and prepared fo r binding) , one of which is 
the original, have been presented by the student to the autho ri ties as required by the 
College. Detailed information regarding procedures fo r submission of the thesis can be 
obtained fi·om th e Office o f th e Dean of Graduate Studies. 

7. All requireme n ts for the degree must be completed wi thin six calendar years after 
commencing graduate study. In exceptio nal cases, if recommended by the appropriate 
faculty committee, time extensio ns may be approved by the Dean of Graduate Studies. 

Degree of Doctor of Philosophy 

The ste ps to be accomplished and ~he requirements for the degree are as fo llows: 

1. The student must select a sui table maj or professo r, who must be a faculty member of 
the College , as soo n as possible following admissio n . The student and the maj or professo r 
will choose an Advisory Committee , which must be approved by the Dean of Graduate 
Studies. The m£Uor professor and Advisory Committee direct the student 's p rogram. 

2. Doctoral candidates must com plete the co urse requiremen ts (except thesis) for the 
Master of Arts degree in the School of Marin e Science, or have fu lfi lled similar require
ments a t ano the r equivalent institution. Course requiremen ts beyond those required for 
a Maste r 's degree will be established and approved by the studem 's major professor and 
Advisory Committee. 

3. The Advisory Committee , chose n by the student and approved by the Dean of Graduate 
Studies, must consist of at least f-ive members, a t least o ne of whom must be fro m outside 
the Sch ool o f Marine Scie nce . A majo rity of th e committee 's members must be members 
of the faculty of the College , although persons with appropria te qualifications from 
o utside the College may se rve o n the committee . For students with a co ncentra tion in 
bio logy or marine fi sheries science, a t least one member m ust be from the d iscipline of 
physical, chemical, o r geological oceanography. For stude nts with a concen tration in 
physical, chemical or geological oceanography, at least one member must be from the 
discipline o f bio logical oceanography o r marine fi sheries science. For students with a 
conce ntration in marine resource management, a t least one member m ust be from the 
discipline o f physical, che mical o r geological oceanography and at least one member 
must be from the discipline o f biological oceanography or marine fi sheries science. 

4 . A minimum of three years o f graduate study beyond the baccalaureate is required. At 
least one academic year must be or have been spent in residence as a full-time M.A. or 
Ph.D. student of the College o f William and Ma1-y a t either the Williamsburg or the 
Glouceste r Point campus, o r bo th , as defin ed in the general requirements above . 

5. In additio n to and sepa1·ate fro m the comprehensive examinatinn, the student must 
satisfacto rily comple te a qualifying examin ation to demonstrate fac tual and theore tical 
knowledge in the student's fi e ld o f specializa tio n and in o th er su~jec t areas as required 
by the student's advisory committee. 
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6. Admission to candidacy is th e same as liste d in Degree of Master of Arts section except 
th at th e separa te quali fying examinatio n also must be sa tisfac torily co mple ted . 

7. The disse rta tio n must be submitted to th e College two weeks before the date of 
commenceme n t. 

8. Each candidate must present a seminar to the marin e scie nce faculty, staff and stude nts 
o n his or he r dissertation and must successfully defe nd the dissertation in a final 
examina tion befo re it can be accepted by the College. This examinatio n may be written 
o r oral at th e discre tion of the School of Ma rine Science and shall be o pen to the facul ty 
and to such o utside pe rsons as may be invited. This examinatio n shall be separate fro m 
any o the r examin ation . 

9. All graduate wo rk in th e School of Marine Scie nce must be accomplished within seven 
calendar years afte r beginning wo rk fo r the doc toral d egree. In exceptional cases, if 
recomm ended by th e appropriate faculty committee, extensio ns may be approved by th e 
Dean o f Graduate Studies. 

I 0. All disserta tion s will be published by having a m aster microfilm negative mad e from 
each o riginal disse rtatio n . These negatives will be stored and serviced by "University 
Microfilm s" of Ann Arbo r, Michigan , and positive microfilms, o r enlarged prin ts, will be 
produced to o rde r at the standard ra te for other scholars wh o desire access to any 
disse rtati o n . Each disse rta tion , whe n submined , must be accompanied by two copies o f 
an abstrac t of not more than 350 words. This abstract, o r summary, will be published in 
Micro film Abstracts fo r nation al distributio n. No dissertation will be accep ted without 
this abstrac t. A tee for the above services must be paid by the candidate fo r the Docto r of 
Philosophy degree befo re it is confe n ed . All disse rta tio n research sho uld be planned , 
conducted and re pon ed with a view towa rd publicatio n of the results in a legitimate 
scie ntific j ourn al. 

' 
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General Statement of Policy 

Within the limits of its facilities and iL~ obligations as a state unive rsity, the College of 
William and Mary opens the possibility of admission to all qualit1ed students without 
regard to sex, race, color, age, religion, national origin , sexual orientation, or handicap. 

The facilities and services of the College are open to all enrolled students on the same 
basis, and all standards and policies of the institution, including those governing employ
ment, are applied accordingly. 

Senior citizens of Virginia who wish to take advantage of fee waiver privi leges in order to 
attend courses at William and Mary are invited to contact the Office of Admissions for 
fu ll details. 

The College reserves t~e l"ight to make changes in the regulations, charges, and curricula 
listed herein at any time. 

Honor System 

The Honor System, first established at William and Mary in 1779, remains as one of the 
College's most cherished traditions. It assumes that principles of honorable conduct are 
familiar and dear to all students and hence dishonorable acts will nor be tolerated. 
Students found guilty of cheating, stealing, or lying are subject to dismissal. The principles 
of the Honor System and the me thod of admin istration are described in the Student 
Handbook. 
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Financial Information 

Tuition and Fees 

The College rese rves the right to make changes in its charges for any and all programs 
a t any time, afte r approval by the Board of Visitors. 

The tuitio n and gene ral fee f01· full -tim e stude nts in th e School o f Marine Science is $2,024 
per semester fo r reside n ts of Virginia a nd $5,714 per sem ester fo r others. 

special Note: Al l incoming stude nts regis te red for nine hours o r· mo t·e in 500-levd courses 
o r above, o r fo r twelve hours o r mo re at any level, a re considered full-time stude n ts and 
charged th e full-tim e ra tes unless qualified to be a Research Graduate Student. 

T uiti o n fo r part-time stude nts, at both the undergraduate and graduate levels, is as 
fo llows: 

$ 130 pe r semester ho ur lo r Virgi nia reside nts. 

$350 per sem ester ho u r fo r ou t-ol~state students. 

Regularly e n rolled degree-seeking students o f the College will be charged these rates 
during the 1·egular session for part-ti me work, based o n the ir established domiciliary 
sta tus. 

Rates fo r stude n ts who e n ro ll in th e Summe r Sessio n will be charged o n the sam e basis. 

Part-time students who are no t regul arly e nro lled at the College of William and Mary, 
and fo r who m, therefore, no d o micili ar·y sta tus previo usly has been determin ed , will be 
charged o n the basis o f the ir sa tisfactorily established domici lia ry sta tus. (See sta tem e nt 
regard ing Eligibili ty lo r In-sta te Tu itio n Rate) . 

Aud iting fees arc the same as those specified fo r pan-time stud ents, unless the audi tor is 
a full -time studen t. Permissio n to audit must be obtai ned from the instructor. 

Graduate Assistantships 

Gradua te research and graduate teachi ng assistan ts work an equivalent o f twenty hours 
a week. For graduate research assistants, every eff ort will be made to ensure that a.uistanlshijJ du ties 
are relevrmt to the student \ course of study and 1·eseanh jnogram. Graduate assistan ts must 
satisbKtorily ca n-y ou t th e du ties assigned by th e School of Marin e Scie nce, must make 
satisf~tcto t)' progress on their p rograms as defined by the Coll ege degree req uiremen t~ 
and the regu lations o f the School of Marine Science, and may not ho ld any o ther 
employme nt or appoin tme nt o f a remunerative nawre during the te rm of th e ir assis-
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tantships without approval of the Dean of Graduate Studies. Failu re to comply with th ese 
conditions will lead to revocation of appointments. 

Graduate Fellowships 

A limited number of outstanding applicants are awarded fe llowships that consist of 
"tuition remission" in addition to a graduate assistantship. These fellowships are awarded 
via a priority ranking system within the group which qualifies and are for up to three years 
depending upon satisfactory performance. 

Research Graduate Student Status 

Upon the r·ecommendation of a student's maj or professor, advisory committee, and the 
Committee on Academic Status and Degrees, the Dean of Graduate Studies may approve 
a student obtaining Research Graduate status if the following conditions have been me t: 

• The student has completed all required coursework. 

• The student is not e mployed significantly in any activity other than research and 
writing in fi.tlfillment of degree requirements. 

• The student is present on the campus or is engaged in appmved fi eld work r·e
lated to his o r her thesis or dissertation. 

While classilied as a Research Graduate, a student may registe r for a maximum of 12 
credit hours ofThesis o r Dissertation per regular semester upon payment of the pan-time 
rate for on ly three credit hours of Thesis/Dissertation . The student may elect to uti lize 
up to two (2) of the three paid credit hours fot· f01·mal coursework. 

A Research Graduate student may register for additional course cred it only upon payment 
of the generally appl icable additional pan-time tuition. 

A Research Graduate student is eligible for services (e.g. stude nt health and ath letic 
events) only if required fees are paid. 

Eligibility for In-state Tuition Rate 

To be eligible for the lower tuition rate avai lable to in-state students, a student must meet 
the statutory test for domicile set forth in Section 23-7.4 ofthe Code ofVirgini a. Domici le 
is a technical legal concept, and a student's status is determined objectively through the 
impartial application of established rules. In general , to establish domicile students must 
be able to show ( l) that for at least one year immediately preceding the first official day 
of classes the ir permanent home was in Virginia and (2) that they intend to stay in Virginia 
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indefinitely after graduation . Reside nce in Virginia primarily to attend college does npt 
establish eligibility for the in-state tuition rate. 

On admission to the College an ente ring student who claims domiciliary status is sent an 
application form and instructio ns on how to fill it out. The Office of the Registra1· 
evaluates the application and notifies the student of its decision . A student re-enrolling 
in the College after an absence o f one or more semesters must re-apply for domiciliary 
status and is subj ec t to the same requirements as an entering student. A matriculating 
student whose domicile has changed may request reclassification of out-of~state to in-state ; 
since reclassification is effective only prospectively, however, it must be applied for before 
the beginning of the academic semester. Any student may ask for written review of an 
adve rse decision , but a change in classification will be made only when justified by clear 
and convincing evide nce. All questions about eligibility fo1· domiciliary status should be 
addressed to th e Office of the Registrar. 

Payment of Accounts 

Charges tor the tuition and ge ne ral fee are payable in advance by the semester. Registra
tion is not comple te until a ll tees due the Treasure r's Office are paid. Any unpaid balance 
on an individual 's account could result in cancellation of registration . Remittance being 
made by check should be drawn to the College of William and Mary. Checks re turned by 
the bank for any reason will constitute nonpayment of fees and will result in subsequent 
cancellation of registration. 

Refunds to Students Who Withdraw from College 

Subject to the following regulations and exceptions, a ll charges made by the College are 
considered to be fully earned upon completio n of registration by the student. Due to 
administra tive procedures, re funds will not be processed until six (6) weeks after classes 
begin . 

I. A student who withdraws with in the first five-day period immediately following the first 
day of classes is en titled to a re fund of all charges, with the exception of $50 which shall 
be re tained by th e College to cover the costs of registration, subject to Item No. :j_,..below. 
(Such refunds shall not include any de posi ts or advance payments which may have been 
required by the College as evide nce of the student's intention to enroll.) 

2. A student who withdraws at any time within the next following 25 days after the first 
day of classes shall be charged 25% of the tuition and general fee, subj ect to Item No. 5 
below. 

3. A student who withdraws at any time within the second 30-day period after the first day 
o f classes shall be ch arged 50% of the tuitio n and general fee, subject to I tern No.5 below. 
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4. A student who withdraws at any time after 60 calendar days fo llowing the tirst day of 
classes shall be charged the full tuition and general fee, subject to Item No.5 below. 

5. No 1·efunds will be made to a student who has been required by the College to withdraw, 
regardless of the date of withdrawal. 

6. No refunds will be made to a student who withdraws unofficially. 

7. A registration fee of at least $50 will be deducted from the amount due and paid by a 
part-time student who withdraws within 60 calendar days immediate ly fo llowing the first 
day of classes, except in the case of an in-state student who is registered for on ly one credit 
hour. In such a case, the student will receive no refund. 

If the total amount due and paid is more than $ 100, a maximum of 50% of the total will 
be refunded. The graduated refund policy noted for full-time students will not apply to 

part-time students. 

No refund will be granted to a part-time student who withdraws after 60 calendar days 
immediately following the first day of classes; or who has been required by the College 
to withdraw, regardless of the date of withdrawal ; or who withdraws unoilicially. 

At the graduate and/or law school level, a part-time student is one who is enrolled for 
eight (8) credit hours or less. An exception to this ru le is noted under T uition and Fees. 

Withholding of Transcripts and Diplomas in Cases of Unpaid Ac
counts 

Transcripts or any other information concerning scholastic records will not be released 
until College accounts are paid in full. Diplomas will not be awarded to persons whose 
College accounts are not paid in full. 
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Student Facilities and Services 

Campus Parking 

Many SMS stude nts drive a motor vehicl e to campus, and parking can some times be at a 
pre mium. H oweve r, space is usually available in one of the 16 campus parking areas, 
including three lots near the Franklin Marine Center. All m o tor vehicles, including 
mo torcycles and motorbikes, parked on VlMS pro pe rty must be re giste red with Ad
ministra tive Services in Wate rm en 's Hall. Registra tion includes the purchase of a College 
o f William and Ma1-y parking decal, which must be displayed o n or in the ve hicle. Decals 
a re a lso ho nored on th e main campus in Williamsburg. Illegally parke d o r unregiste red 
vehicles are subject to cita tio n , and stude nts with unresolved cita tions a re no t allowed to 
registe r fo r cl asses o r to receive degrees. 

A full d escription of campus mo tor vehicle regul ations is contained in a bookle t available 
fro m Administrative Services. 

Housing 

The re is no stude nt ho using o n th e VlMS campus, and most SMS students live in 
Glo uceste r Point o r in surro unding commun ities. Rental ho using is plentiful , and area 
re nts gene rally ra nge fro m $250 to $450 or more per mo nth , depe nding o n the accom
modatio ns. Stude nts ofte n e lect to share housing in o rde r to kee p costs to a minimum. 

A limited numbe r of apartme nts fo r SMS graduate studen ts are available on the Wil
li amsburg campus. Located nex t to the Marshall-Wythe School of Law, th e Graduate 
Ho using Complex is within walking distance o f th e College's m ain campus and historic 
Coloni al Williamsburg . In fo rmatio n and applicatio n form s may be o btained from the 
O ffi ce of Residence Hall Li fe, P.O. Box 8795, 206 J am es Blair H all , Willi amsburg, VA 
23 187-8795, (804) 22 1-4 134. 

Cultural Life at William and Mary 

As part o f the William and Ma1-y communi ty, SMS stude nts may participate in a broad 
range of cultural ac tivities on the Williamsburg campus. U nder the auspices of the 
Committees o n Conce rts and Lectures and the Speake rs Fo rum , the College provides its 
stude nts oppo rtunities to enjoy a full spectrum of public lectures and concerts. In recent 
years College aud iences have enjoyed pe rfo rmances by nationally and in tern atio nally 
recognizedtheatr·e arts perfo rmers. In additio n , the William and Mary Theatre annually 
p rese nts fou r full-length plays in public pe rfo rmance. The Speake rs Forum o ffe rs sub
scription series fea turing pro min e nt na tio nal pe rsonalities fi·o m the worlds of politics, 
e nte rtainment, and the a rts. 
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Under the sponsorsh ip of th e Fine Arts De partme nt, the Campus Center, and the 
Muscare lle Museum of Art, exhibits in painting, sculpture, and architectural design , 
theatre and industrial arts are shown throughout the year. 

Numerous small and large cities-including the major metropolitan areas of Norfolk, 
Virginia Beach, and Richmond-are with in easy d1·iving distance of Gloucester Point. 
Each provides a broad array of cultural and entertainment events throughout the year . 

Outdoor Life and Athletics 

With VIMS/SMS' semi-rural setting in close proximity to th e Chesapeake Bay and its many 
tributaries, and with the Blue Ridge Mountains only a few hours' d rive to the west, SMS 
students e njoy diverse opportun ities for outdoor activities ranging from sailing, canoeing, 
and kayaking to biking, hiking, and both fresh- and saltwater fishing. 

Graduate stude nts regularly participate in informal and organized soccer, basketball , and 
other team sports, and are eligible for reduced-rate health club me mberships a t com
munity fitness centers in Gloucester and nearby Newport News. 

The Williamsburg campus includes the 15,000-seat capacity Cary Field stadium used for 
competitive football, track, soccer , and lacrosse events, as well as providing space fo r 
intramural sports. William and Mary Hall has an indoor seating capacity of 10,000 for 
basketball, b')'mnastics and track. Graduate students who pay fu ll tuition and general fees 
are admitted to all athletic contests by presenting their ID 'Cards. 

The Office of Recreational Sports provides a variety of leisure pursuits to all students 
through intramural, sport club, info rmal recreation, fitn ess/wellness and outdoor 
programs. Facilities include the Student Recreation Cem er , Adair Gym nasium , William 
and Mary Hall, Lake Matoaka and various other outdoor facilities. The Recreation Center 
and Adair Gymnasium each have a 25-yai·d indoor pool. Facilities are open seven days 
pe r week during the academic year and often during the break periods. Facili ty schedules 
and procedures for checking out equipment are available at any recreational fac ility or 
the Campus Center. 

Intramurals are separated into co-ree, men 's and women's divisions fo r most ac tivities. 
Play is held for each of over 30 sports/activities during the year. Informal o r open 
recreation, generally considered "free-play," is offered in aerobics, swimming, racquetball 
and squash, basketball , weightlifting, canoeing and kayaking and other sports. 

The Sport Club program consists of23 clubs, each self-govern ing and self-supporting and 
dictated simply by participants' interest in the activity. Clubs include badmin ton, crew, 
cricket, cycl ing, ice hockey, judo , men 's lacrosse, mania\ arts, outdoor, racquetball , rifle, 
me n's rugby, women' s rubgy, running, sailing, scuba, men 's soccer , women's soccer, 
squash, surfing, tenn is and ultimate fi·isbee. 
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For information on any activity, program or service offered by Recreational Spons, the 
o ffi ce may be contacted at 22 1-33 10. 

Student Health Service 

Graduate students who have fil ed a history and physical examination form and carry at 
least nine credits per se mester are e ligible to use the College's student health service, 
which is operated on the main campus in Williamsburg. Graduate students who carry 
fewer than nine credits per semeste r are eligible to use the health service if they are 
ce rtifi ed by the Dean of Graduate Studies as "full-time eq uivale nt" students and pay the 
sLUdent health fee. 

Any student who has not submitted his/he r heallh history and phys ical examination form 
by th e e nd of his/he r first semester at the College will not be permitted to register for 
the next semester. 

The health se rvice is housed in the King Student Health Cente r, which includes an 
o ut-patie nt clinic, a dispe nsary, and a limited number of beds for overn ight care. A variety 
of services, most of which are cove red by the student health fee (a portion of the tuition 
and gene ral fcc), are provided by the King SLUdent H ealth Cente r. 

The Center for Personal Learning and Development on the Williamsburg campus offers 
professional assistance with psychological problems and problems involving social 
re lationships and the understanding of o neself or others. Services are offeredLO stude nts 
through individual psychotherapy, group psychotherapy, and personal ity testing and 
assessment. With the exception of national test services, all Center services are free to 
studc n ts. No information concerning an individ1wl 's contact with tit !! Center will be Tef.eased without 
the written jJermission of the client. 

As a matte r of poli cy, the Cente r does not deal with problems that requi r·e the prescri bing 
o f drugs, exce pt in instances that warrant cooperative work with the SLUdent Health 
Se rvice. The Center also does not handle pmhlems associated with course selection, job 
placement, career cou nseling, o r remedial academic programs. 

The Graduate Student Association 

The Graduate Student Association is a volunt<II'}' organ ization open LO a ll gr·aduate 
stude nts in the School of Mar·inc Sc ience . 

The purpose of the Association is LO advance the academ ic and social interests of its 
members. Officers arc e lected each spring for th e following academic year. 
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1. WATERMEN'SHALL 
2. MARINECULTURELAB 
3. MAURY HALL 
4. DAVIS HALL 
5. FERRYPIERHOUSE 
6. BROOKE HALL 
7. BYRD HALL 
8. SEDIMENT LAB 

The Campus of 

The College of William & Mary 
Virginia Institute of Marine Science 

School of Marine Science 

13. HOXTON HALL 
14. HOLBEN HOUSE 
15. WHITE HOUSE 
16. STEVENSON HOUSE 
17. MELVILLE HOUSE 
18. CONRAD HOUSE 
19. COASTALINVENTORYFACILITY 
20. RALEIGH HOUSE 

9. SERVICE CENTER&: WET LAB 21 . JEFFERSON HALL 
10. MAINTENANCE SHOP 22. HALL HOUSE 
11. REED HOUSE 23. BROWN HOUSE 
12. MASEFIELDHOUSE 24. WILLIAMS HOUSE 

25. PAGE HOUSE 
26. CENTRAL RECEIVING 
27. CLAYTON HOUSE 
28. FRANKLIN HALL 
29. NEWPORT HALL 
30. BOATSHED 
31. OYSTER HATCHERY 
32. SA V GREENHOUSE 
33. TURTLE GREENHOUSE 
34. DIVE LOCKER 
35. NUNNALLY HALL 
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