




































































































Morphodynamics: A Global Environmental 
Model for Predicting Hazards and 
Changes. 11 Our study has shown that 
hydrodynamic processes and the relative 
contributions of different mechanisms to 
sediment transport and morphologic 
change differ dramatically depending on 
whether the surf zone and beach are re­
flective, dissipative or in one of 
several intermediate states. Long-term 
surveys of different beaches with con­
trasting local environmental conditions 
provided the data for empi rical-
statistical as sessment of beach 
mobility, direction of change, and 
response to envi ronmenta 1 conditions. 
Persistently high wave energy combined 
with abundant and/or fine-grained sed­
iment result in maintaining highly 
dissipative states which exhibit very 
low mobility. Relatively low mobility 
is associated with persistently low­
steepness waves acting on coarse-grained 

--

beach sediments. In such cases, the 
modal beach-state is reflective. The 
greatest degree of mobi 1 i ty is associ-
ated with intennediate but highly 
changeable wave conditions, medium-
grained sediment and a modest or meager 
sediment supply. Under such conditions, 
the beach ana surf zone tend to alter.: 
nate among the i ntennedi ate states and 
to exhibit well developed bar trough and 
rhythmic topographies. A good associa­
tion is found between beach state and 
wave and sediment parameters. We can 
now predi ct the li kel ihood that a beach 
will be dissipative, reflective, or in 
one of four intermediate states. At 
present, we are enhancing the quanti­
tative prediction of profile shapes in 
collaboration with researchers at the 
University of Virginia. This major 
update of our existing morphodynamic 
model will be completed in 1983 and will 
be applied to the Virginia coast. 
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Sedimentology, Stratigraphy and Geologic 
Evolution 

Patterns of sediment distribution 
and subsurface stratigrapl\Y express the 
time integration of the transport pro­
cesses. Information about long-term net 
trends of sediment erosion, transport, 
and accumulation can only be ascertained 
from studies of the sediments themselves 
and their verti ca 1 and areal sequences. 
Such studies are also needed to comple­
ment and provide baseline information to 
benthic boundary layer studies . They 
are essential to assessments of sand and 
gravel resources and they enab 1 e us to 
field check the long-term validity of 
computer models for predicting sediment 
dispersal . 

In response to the need for ad­
vanced research planning , we directed 
substantial effort to designing programs 
for furthering research efforts in: 1) 
sediment transport; 2) fate of chemicals 
associated with sediments; and 3) guide­
lines for dredging and disposal of 
dredged material . To attack issues of 
dredging toxics in the Elizabeth River, 
we cooipiled the status of sediment pro­
perties and distribution of contaminates 
and determined the quantity of mainte­
nance dredging over the pa st lCJCJ yea rs. 
The history reveals that dredging rates 
increase an averaQe of 2SU~OOO cubic 
yards per decade as a result of en­
larging and deepening channels. This 
points to the increasing need for more 
disposal capacity. To predict the fate 
of potentially toxic metals in the 
Elizabeth, we developed a finite element 
(box) mode 1 for six meta 1 s bound to fine 
sediments. After accounting for sources 
and losses to the sediments, the model 
predicts that copper, iron, lead and 
zinc are retained in the river whereas 
cadmium and chromium escape. The his­
tory of disposal reveals an estimated 30 
percent of the total maintenance materi­
al dredged from the Elizabeth between 
1880-1957, a period of general contamina­
tion, has been dumped in area s outside 
the Elizabeth River including lower 
Chesapeake Bay. 

Research was also continued on the 
use of particle shape analysis in the 
recognition and delineation of unique 
types and sources of sand-sized sediment 
in lower Chesapeake Bay. The data from 
several hundred samples show that , al­
though the shape differences in most 
instances are very subtle, there appear 
to be some definitive shape "signatures" 
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i n several places that do allow masses 
of sand to be recognized in much the 
same way that water masses are di sti n­
gui shed using the properties of temper­
ature and salinity. For example, there 
is good evidence that littoral sands 
coming down the Delmarva shoreline to 
Cape Charles are continuing their move­
ment as a coherent sand stream around 
Fisherman Island and, therefore, west­
ward into the bay . 

Work continues on the inventory of 
sand resources in the southern portion 
of Chesapeake Bay. The primary efforts 
were the integration of the engineering, 
economic, and environmental consi dera­
t i ons and the utilization of information 
from other sources to further refine the 
various alternatives that are being con­
sidered for sites and methods of extract­
ing sand. 

Marine Resources Management 

Re search in marine resources man­
agement continued along several fronts. 
Major thrusts of the Ocean and Coastal 
Law program were in the areas of dredge 
spoil management and the commons land of 
the Conmonwealth. 

Environmental sensitivity mapping 
of the coastal waters of both North and 
South Carolina, Virginia and Maryland 
was completed. This project was part of 
the Institute's overall program to sup­
port the National Pollution Response 
Team by providing the Science Support Co­
ordinator to the U.S. Coast Guard in the 
event of an oil or hazardous spill in 
the region. This program, scheduled for 
completion in the fall of 1983, began as 
a pilot program to incorporate uni versi­
ty and research institution perspectives 
into the national spil 1 response con tin­
gency planning process. 

A project was undertaken to develop 
a resource study plan that could serve 
a s the basis for planning a Marine 
Sanctuary i n the Norfolk Canyon or some 
other East Coast canyon sites. As part 
of this project a workshop focusing on 
canyon research was held in the spring 
of 1983. This work will be completed in 
the fall of 1983. 

Non-Traditional Education 

Research in the area of non-tradi -
tional and informal education was con-



tinued in a joint pr ogram with the 
Smithsonian Institution's Office of 
Educa t ional Research with support from 
the National Science Foundation. These 
studies have involved the Pen insula 
Nature and Sc ience Center, Maymont Na­
ture Cen ter (Richmond} , the Sc ience 
Museum of Virg inia , the Tidewater 
Children's Museum and t he school systems 
of Portsmouth, Newport News and Rich­
mond. The early findings have indicated 
that t he family does play an important 
role in promoting scientifi c 1 iteracy in 
traditional and non-traditional educa­
tional settings. 

Through this program VIMS hopes to 
improve the efficiency of its public edu­
cation program through appropriate inter­
action with the traditional and non-tra­
ditional ed ucational settings in the 
Conunonwea 1 th. 

VIMS seeks to develop more efficient alternatives 
to traditional modes of harvesting the Bay's 
abundance. 

PDVISORY ACTIVITIES 

Advisory activ i t ies constitute a 
major portion of the Institute's ef­
forts. Through these efforts, advice on 
marine reso urces and environment s is pro­
vided to the Commonwealth's marine rela­
ted industri es, marine resource managers 
and management agencies, the Office of 

the Governor, the committ ees and members 
of the General Assembly and private in­
dividuals and groups. 

Much of the advisory effort is pro­
vided by the Marine Advi sory Services 
(MAS), which is jointl y funded by VIMS 
and the Virginia Sea Grant Program. It 
focuses on conveying findings and know-
1 edge of mari ne science and engineer ing 
directly to mari ne resource users and 
associated industries. 

Adv isory activ i t ies of the research 
staff were primarily in support of 
State, national, and local marine re­
source management and regulatory agen­
cies. Whil e these efforts may be 
separated for discussion purposes, both 
routinely invol ve research and advisory 
staff. 

Marine Advi sory Services Staff 
Ac tiviti es 

Commercial Fisheries 

The Marine Advisory Service (MAS} 
gear speciali st began a program to devel­
op gear and deck machinery options for 
small boat otter trawling in Virg i nia . 
To date, the convers i on/modifi ca ti on of 
two vessels has been completed, with one 
remaining to be done. A publication 
wi ll illustrate the three vessel types. 
One new vessel was completely outfitted 
for otter traw 1 i ng, the secono was con­
vert eo from a conch dredg i ng to an otter 
trawl ing vessel. Another vessel was 
redesigned from the waterl i ne up. The 
purpose was to des i gn a vessel which 
could fish in four of five different 
fisheries ano be converted from one to 
another within a maximum of 8 hours 
change-over time. The vessel is now 
11ork i ny both l.lay and offshore fis heries. 

The gear specialist is invol ved in 
a continuing program designed to in­
struct fishennen and vessel owners in 
the various technologie~ available to 
them and t o hel p instruct fishennen in 
the rigging and repair of gear . 

The gear spec i alist a 1 so supervised 
the devel opment on construction of a 
hydrofoil, diving scallop- dredge at 
Hudgins Welding in Seaford , Virginia. 
The Mari ne Laboratory of Aberdeen, 
Scotl and, and the French Institute of 
Marine Science con tributed infonnation 
to that project. The "French dredge," 
as it i s known, has been shown to be 35 
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Virginia's watermen are a major focus of VIMS' economic, marine and engineering specialists. 

percent more efficient than the standard 
dredge used along the East Coast and is 
lighter in weight. Future modi fi cations 
will include a spring-loaded cutting 
bar, removable teeth, and increased ring 
size for better escapement of juvenile 
scallops. 

The commercial fisheries speciali st 
has assisted 58 blue crab shedding opera­
tions during the past year. 

Rock crabs {Cancer irroratus) his­
tori ca 11 y have been culled and di scarded 
from catches of blue crabs in the winter 
dredge fishery in Virginia. An experi­
mental attempt to shed rock crabs in a 
cl osed system, with technical assistance 
from fisheries specialist, resulted in a 
highly successful shedding operati on dur­
ing the 1982-83 winter, producing enough 
capital to pay for construction of the 
system. The producer can now shed blue 
crabs in su111ner and rock crabs in 
winter. 

Our marine economist is assisting 
conrnerci al fi shennen set up sound book­
keeping systems, evaluate their opera­
tions objectivel y, take advantage of tax 
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shelters and locate investment capital 
for expansion or modification of exist­
ing systems. 

A Virginia Bankers Association/ 
Seafood Industry Seminar coordinated by 
VIMS ' Marine Advisory Service {MAS) in 
May, 1983 should have encouraged the 
lending institutions in Virginia to 
increase the amount of loan money avail­
able to the seafood industry. This suc­
cessful seminar will be repeated next 
year. 

Mari ne Recreation and Trades 

VIMS performed computerized perfor­
mance analyses on the sail-assisted tug/ 
f i shing vessel Norfolk Rebel, owned by 
Rebel Marine Service of~olk, using 
data for various configurations of sail, 
wind speeds, and wind direction. The 
marine recreation and trades specialist 
coordinated that effort and al so orga­
nized the first conference in the nation 
on sail - assisted vessels, held in Nor­
folk in May, 1982. 

An analysis of the Virginia Beach 
Angler's Club Small Boat Marlin Tourna­
ment, conducted by t he marine receation 



and trades spec i al i st, will assist the 
Club in comm unicating to the City of 
Vi rginia Beach the economi c contribution 
made by the tournament. 

A Virg inia Sport Fisherman's Forum 
in February , 1983, organized around key 
fishery management issues, was so suc­
cessful that there are plans to make it 
an annua l event. It was stated among 
the 150 persons attending that the Forum 
was a strong first step in seriously ad­
dressing sport fishing concerns in 
Vi rgi ni a . 

Marine Education 

In the past year we sponsored 41 
teacher education sessions with a total 
of more than 600 attendees . Al so, we 
arranged for 2-day "marine life" i nstruc­
tion sessions for the Virginia Resource 
Use Education Council (VRUEC) surrmer 
courses at the College of William and 
Mary, Longwood College and Virginia 
State University. A total of 90 
teachers registered for graduate credit . 

In answering requests for i nforma­
ti on in its various forms during the 
past year, the MAS education specialists 
presented or sponsored 89 programs to 
groups. The monthly "Oceanography for 
Landlubbers" program, presented at VIMS 
on a variety of topics and with staff 
and guest lecturers, attracted some 400 
people last year. Approximatel y 20,000 
persons viewed marine education exhibits 
in ten locations. 

MAS marine educ a ti on specialists 
developed a set of guidelines for marine 
science projects and furnished them to 
sponsors of regional fairs. MAS edu­
cation specialists also developed and 
distributed an information sheet en­
titled "Steps to a Better Science Fair 
Project ." 

VIMS' Mc\S marine education special­
ists, in cooperaton with the State De­
partment of Education, produ~ed a marine 
science education film which illustrated 
an innovative concept for teaching ma­
rine science methods. The students are 
taken along on a (filmed) research 
cruise and vicariously participate in 
data collection by being asked to inter­
pret filmed instrument readings. 

Answering a request for ass istance 
from the Virginia Commonwealth Girl 
Scout Council , MAS marine education spe-

cialists arranged a 2- week camp focusing 
on the living marine resources within 
Chesapeake Bay . The camp series wi 11 
run for three years, drawing girls from 
an increasi ngly larger geographic area 
each year. 

As a special 2-year pilot project, 
our marine educators established a model 
system for disseminating marine educa­
tion through a school-based , co11J11unity-
wide network . The project offers K-12 
teachers a full support-system for 
marine education, and offers the com­
munity opportunities in marine education 
through established community education 
programs. In the past year, two in­
service sessions held at Dinwiddie High 
School drew 330 teachers. 

In response to a request for assi s­
tance and advice from the Virginia 
Boating Advisory Committee, VIMS' MAS 
educ a tors consulted with the Department 
of Education concerning water safety edu­
cation policy and practices in Virginia 
schools. A workshop was conducted in 
Norfolk for health and physical educa­
tion teachers and a leaflet listing 
sources of i nfonnati on and teaching ma­
terials was developed and disseminated. 

The Marine Education Materials 
System (MEMS) remains an important ser­
vice of VIMS' MAS education efforts . 
During the past year the 2000-document 
microfiched collection was made more 
accessible to users by remote distri­
bution systems. 

The Sea Grant Marine Education 
Center in VIMS' MAS houses the most 
comprehensive collection of marine edu­
cation material s in the Mi d-Atlantic 
region. The collection ranges from lbmm 
film to printed materials. Over the 
past year more than 500 information re­
quests were handl ed from Center re­
sources. 

Aquaculture uata Base 

The Aquaculture Data Base increased 
its holdings by 1200 documents during 
the report year. 

This project was funded during the 
early part of the year by a contract 
from the National Marine Fisheries Ser­
vice and through a Cooperative Agreement 
with the National Agriculture Library 
for the last part of the year. 
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VIMS' staff responded to over 300 
requests for services in conj unction 
with the Aquaculture Data Base, inclu­
ding 55 searches of the Aquaculture Data 
Base through DIALOG, during the year. 
These requests came from twenty states 
and ten foreign countries. 

Publications and Communications 

Peri odi cal s distributed by Advisory 
Services at VIMS include the Marine 
Resource Bulletin (quarterly, circula­
tion 6,500), Commercial Fishing News­
letter (quarterly, circulation 2,500), 
Tide Graphs for Hampton Roads and 
Wachapreague (monthly, circulation 250) 
and Wavelets (marine educati on insert to 
Marine Resource Bulletin). 

General interest publications de­
signed to inform and educate the publ ic 
concerning "public use" aspects of Vir­
ginia's marine enviro nment cover such 
topi cs as boating weather, shoreline 
erosion , information about species of 
fish, and recipes. 

Announcements of developments or 
coming events are covered in the Marine 
Advi sory seri es, Fishery Fl ash and Focus 
news sheets and New Publication~ 
stracts. 

The latest development in a num­
bered publication series, Marine 
Resource Reports , was initiated in 1982 
in r esponse to requests for particular 
information by industry and State agen­
cies concerned with specific problems or 
opportunities within the marine environ­
ment. 

In the area of media exposure and 
communications, the VIMS' Sea Grant MAS 
effort has enjoyed success with televi­
sion and news release efforts. For 
example, some 22, 5-minute TV shows were 
taped with WAVY TV , Channel !O's Tide­
water Today (Portsmouth) over the past 
year; six shows were produced with 
Channel 13, WV EC TV in Norfolk ; and one 
each with Channel 35, WRNL, Richmond; 
Channel 12, WWBT, Richmond; and Channel 
3, WTKR, Norfolk. These shows featured 
various sc ientific and educational pro­
jects and activities occurr ing at VIMS 
and in other Virginia Sea Grant 
institutions. 

The following magazines and trade 
newspapers have published feature sto­
ries on VIMS' work during the past year: 
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Nati onal Fisherman, Maine; ~ and 
Boat, England; Renewable Ener~ Ne"w's; 
Washington, D.C. ; Sea Tee nology, 
Arlington, Virginia; Soundings, Mary-
land; Mechanical Engineering, New York; 
Sail, Massachusetts; Country Magazine, 
Alexandria, Virginia; The Fish Boat, 
Covington, Louisiana; the Hampton Roacfs 
Monthly Log, Hampton Roads, Virginia; 
the Southside Sentinel, Urbanna, Virgin­
ia; and the Mid-Atlantic Fisheries Devel­
opment Foundation newsletter. A number 
of feature articles have appeared in the 
major Tidewater newspapers . 

Advisory Activities of the Research 
St aff 

Fisheries 

Fisheries scientists continued to 
serve on a number of advisory corrm i ttees 
in support of fisheries management agen­
ci es at the na ti onal and regional level 
in addition to providing regul ar advice 
to the Virgi nia Marine Resources Com­
mi ssion on State fisheries management. 
Much of the acti vity during this year 
was devoted to Bi-State fishery problems 
of Chesapeake Bay. This activ i ty is 
projected to conti nue into the comi ng 
year. 

Wetlands 

The personnel of the Wetlands 
Department are an i ntegral part of the 
Commo nwealth's raarine resources r.1anaye­
ment process. Their efforts include 
scientific and technical review of ap­
pli cations for shoreline activities and 
coordination of t he Institute ' s re­
sponses to envi ronmental i mpact state­
ments and National Pollutant Discharge 
El imi nation System ( NPDES) penni t app l i­
cati ons . They also have an active role 
in assisting the drafti ng of wetlands 
and dune legislation and guidelines as 
well as training management personnel in 
implementati on of the l egislati on. 

More specifically, VIMS' personnel 
served as sci enti fi c and techni ca 1 advi -
sors for review of pennit applications 
for wetlands, coastal primary sand dune 
and subaqueous l ands. The scientists 
reviewed over 600 shore applications and 
responded to requests from citizens for 
preapplication advice. 

In addition, members of the Wet­
lands staff coordinated Institute com-
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VIMS' spec/sllst advises foes! wetlands board 
members on the environmental impact of 
shoreline activities. 

ments on eight envi ronmental impact 
statements and made more than 25 pre­
sentati ons i ncluding wetl and wor kshops, 
sympos ia , semi nars , and publi c heari ngs. 
They at tended t he regul ar meetings of 
the fol l owi ng agenci es to supply t ech­
nical as sis ta nce: 

- J oi nt Permit Processi ng Board: 
Environmental Protection Agency, 
State Water Cont rol Boar d , Stat e 
Health Department, U. S. Army Corps 
of Engi neers - Norfolk Uistri ct, Vir­
gini a Mari ne Resour ces Commi ss i on, 
Nati onal Mar i ne Fisheri es Serv ice, 
U.S . Fish and Wildli fe Service. 

- Local Wetlands Boards 
U.S. Army Corps of engi nee r s 
(dredging projects rev i ews ) 

- Vi rgi nia Department of Hi ghways and 
Transportati on Envi ronmental Coordi ­
nation Meet ing 

- Virginia Marine Resources Cormnis­
sion 

A major effort was devoted to com­
pl eting the r evision of the Wetlands 
Guidelines i n conjuncti on with the Vir­
ginia Marine Re sources Corrrnission . These 
guidelines were approved through the pro­
cedures required by the Admini strative 
Processes Act and will be distributed by 
the Virginia Marine Resources Colli11 i s­
si on . 

At the request of the Suffolk Dis ­
trict, Vi r ginia Department of Highways 
and Transportation, Wetlands and Geologi­
cal Oceanography personne 1 he 1 ped to 
design and implement plans for creating 
an eight acre marsh from an abandoned 
borrow pit. Wetlands' scientists have 
implemented a long-term monitoring and 
research effort in the fledgling wet­
lands . 

The staff prov i ded tec hnical assis­
tance to the State Water Control Board 
and Consolidated Laboratory in the devel­
opment of a toxic-organics monitoring 
program. This program wi 11 be based on 
the system developed over the past three 
years by VIMS as part of the EPA Chesa­
peake Bay Program. We continued to 
assist the State Water Control Board in 
implementation of the monitoring pro­
gram. 

Development of a computer-based 
retrieval system for the inventory of 
Virg i nia's t idal marshes was initiated. 
The system integrates baseline informa­
t i on from the t i dal wetlanas reports 
wi th other informati on. The ultimate 
goal is to relate the distr i bution of 
marsh colTlllun i ties with salinity data and 
i nformation from trawl surveys i n large 
segments of 1 ower Chesapeake Bay and its 
tri butar ies. We antic i pate that th i s 
retrieval system will be a useful t ool 
for both scientists and envi ronmental 
managers. 

Marine Resources Regul ation 

The Department of Ocean and Coast al 
Law cont inued the Feder al Regist er Ser­
vi ce, a weekl y information service 
suITTTiarizi ng or highlighting items of 
i nterest to marine resource managers or 
mar i ne related industries from such 
sour ces as the Federal Register, Envi­
r onmenta l Law Reporter, Pol luti on Con­
t rol Gu ide and other r el ated documents . 
Present ci rculation of the Ser vi ce is 
approxima t ely 100, and i ncl udes indivi d­
uals and organizations both i nsi de and 
outside of t he Coll ege of Will iam and 
Mary. 

Chesapeake Bay 

A large portion of the advisory 
activiti es of the research staff were 
spent on Chesapeake Bay matters. Ins t i -
tute personne 1 served on several colTllli t­
tees reviewing the EPA Chesapeake Bay 
Program dra ft final reports. Institute 
personnel were also very active in the 
various working groups preparing posi­
tion papers and back ground documentation 
for the December, 1983 Chesapeake Bay 
Conference. The focus on Chesapeake Bay 
as a management entity ( as opposed to 
separate management entities in Maryland 
and Virginia) is expected to continue at 
an intense level through much of the 
coming year. 
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THE FACULTY OF THE 
SCHOOL OF MARINE SCIENCE 

APPENDIX I 

Jay D. Andrews, Professor Emeritus of Marine Science . B.S., Kansas State 
College; M.A., Ph.D., University of Wisconsin. 

Herbert M. Austin, Associate Professor of Marine Science. B.S., Grove City 
College; M.S. , University of Puerto Rico; Ph .D. , Flori da State University. 

Thomas A, Barnard, Jr. , Instructor in Mari ne Science. B.A. , Milligan 
College; M.A., College of William and Mary. 

Susan O. Barrick, Librarian. B.S., Shepard College; M.L.S., Case Western 
Reserve. 

Michael E. Bender, Professor of Marine Science. B.A., Southern Il linoi s 
University; M.S., Michigan Stat e Universi ty; Ph.D., Rutgers University. 

Rudolf H. Bieri, Associate Professor of Marine Science. Dr.rer.nat . Johann 
Gutenberg University . 

John D. Boon, Ill , Associate Professor of Marine Science. B.A., Rice 
University; M.A. , Ph.D ., College of William and Mary. 

Cynthia L. Bosco, Instructor in Marine Science. B.S ., M.A., College 
of William and Mary. 

John M, Brubaker, Assi stant Professor of Marine Science. A.B., Miami 
University; Ph.D., Oregon State University. 

Eugene M. Burreson, Assistant Professor of Marine Science. B.S., Eastern 
Oregon College; M.S., Ph.D., Oregon Stat e University. 

RobertJ. Byrne , Professor of Marine Science. M.S., Ph.D., University of 
Chicago. 

Michael Castagna, Associate Professor of Marine Science . B.S., M. S. , Florida 
State University. 

Carl F. Cereo, Assistant Professor of Marine Science . B.S., Newark College; 
M.S., University of North Carolina and Massachusetts Institute of 
Technology; Ph.D. , College of William and Mary. 

Fu Lin Chu , Assistant Professor of Mari ne Science. B.S., Chung Chi Col lege; 
M.S., University of Rochester; Ph.D., College of William and Mary. 

Elizabeth A. Cornell , Instructor in Mari ne Science . B.S., University of 
Wisconsin; M.S., University of Rhode Island. 

Robert J. Diaz, Assistant Professor of Marine Science. B.A., LaSalle Col lege; 
M.S. , Ph.D. , University of Virgi nia. 

Will iam D. DuPaul , Associate Professor of Mari ne Sci ence . B.S. , Bridgewat er 
State Coll ege; M.A., Ph.D., College of Wil l iam and Mary . 

David A. Evans, Associ ate Professor of Mari ne Science . B.A. , M.A., Cambri dge 
University; Ph.D. , Oxford University. 

Mary c. Gibbons, Instructor in Marine Science, B.A., University of Delaware; 
M.S . , University of Delaware, Ph.D ., State University of New York at 
Stony brook . 



George c. Grant , Professor of Marine Science. B.S . , University of 
Massachusetts; M.A. , College of William and Mary; Ph.D., University of 
Rhode Island . 

Leonard w. Haas , Assistant Professor of Marine Science . A.B., Dartmouth 
College; M.S ., University of Rhode Island; Ph.D., College of William and 
Mary. 

William J. Hargis , Jr . , Professor of Marine Science. A.B . , M.A., University 
of Richmond; Ph .D., Florida State University. 

Dexter s. Haven, Professor of Marine Science . B.S., M.S., Rhode Island State 
College . 

Carl H. Hershner , Assistant Professor of Marine Science . B.S., Bucknell 
University; Ph .D., University of Virginia. 

Carl H. Hobbs, III, Assistant Professor of Marine Science. B. S. , Union 
College; M.S., University of Massachusetts. 

Robert J. Huggett, Associate Professor of Marine Science. M.S., Scripps 
Institution of Oceanography; Ph.D., College of William and Mary. 

Paul V. Hyer, Assistant Professor of Marine Science. B.S., University of 
Notre Dame; Ph.D., University of Maryland. 

Howard I . Kater, Assistant Professor of Marine Science. B.S., Harpur College; 
Ph.D., Florida State University. 

Kevin P. Kiley, Instructor in Marine Science . B.S., Tufts University; M.A., 
College of William and Mary. 

Albert Y. Kuo, Professor of Marine Science. B.S., National Taiwan University; 
M.S., University of Iowa; Ph.D., The Johns Hopkins University. 

Joseph G. Loesch, Professor of Marine Science. B.S., University of Rhode 
Island; M.S., Ph.D., University of Connecticut. 

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

Robert J. Lukens, Instructor in Marine Science. B.S., Massachusetts Institute 
of Technology. 

Maurice P. Lynch, Professor of Marine Science. A.B., Harvard University; 
M.A., Ph.D., College of William and Mary. 

William G. MacIntyre, Associate Professor of Marine Science. B.S., M.S., 
Ph.D., Dalhousie University. 

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

Bruce J. Neilson, Associate Professor of Marine Science. B.A., M.S.E., M.A., 
Princeton University; Ph.D., The Johns Hopkins University. 

M~nard M. Nichols, Professor of Marine Science . B.S., Coluirbia University; 
M.S., Scripps Institution of Oceanography; Ph.D., University of California 
at Los Angeles. 

John E. Olney, Instructor in Marine Science. B.S., M.A., College of William 
and Mary. 

Robert J. Orth, Associate Professor of Marine Science. B.S., Rutgers 
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