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Introduction

From its carliest days, the Virginia In-
stitute of Marine Science (VIMS), the
princip;l] marine program of the Com-
monwealth ofVirgmiu, has been in-
volved in marine rescarch, ;ulvis‘()ry ser-
vices and cducation. With the advent
and dcvc]()]nncnt of I.1.. 89-688, Sca
Grant’s founding legislation, VIMS has

g et

worked thmugh Sea Girant to pursue
tasks long recognized, but for which

& N N
there had not been suthicient support or
funds. With this support, the Institute
has been able to x'trcngthcn and broaden
s ;11)i|ity to work on g();\]x common to
both Sea Grant and the Commonwealth.

Since December of 1968, the Institute’s
Sea Grant Program has had a set of
long-term goals. o essence, these have

g E _
not cl);mgcd, though their scope has
continued to expand. The goals are to:

IORF

+ Understand uses of estuarine re-
sources and their interactions.

+ Evaluate effects of human activities
on the marine environment, particularly
as related 1o cconomically important
species.

* Develop improved methods of man-
agimg estuarme rcwurccx.. .

* Improve methods of rearing,
processing and marketing commercially
valuable species.

+ Explore for new estuarine, coastal
and offshore living and non-living re-

£ 4
SOUTCes.

+ Domesticate and nprove, tln'ough
selective breeding, useful wild stocks.

+ Provide both formal and intormal
cducation programs at all levels.

* Disseminate knowledge acquired
through personal contact and a diver-
sifted information program.

- & = .
OF the goals, those receiving the
_ £ : R
heaviest support in 1974, and throughout
the history of the program, have been
< ~ .
those related to aquaculture, fisheries re-
sources, education and advisory services.

Obviously, some of these g(m]s and
areas of cffort have been more heavily
supported than others, a condition we
expect to improve as the program pro-
gresses. New ideas and goals continue to
S . i “ . .
develop, thus providing direction. We
anticipate that an o‘rdcr]y progression
from pr()Jcct to pr()_]cct, arca to area, ;md
goal to goal will help us to identity and
till programmatic gaps. lncrc;lwd Sea .
Grant and institutional support in the fu-
ture will enable us to expand the pro-
gram and make it more complete.

The VIMS Sea Grant Program
becomes most apparent when one con-
siders results across individual project
lines and takes into account interactions



ot the program with the entire spectrum
of activities of the Institute. The Sea
Grant Program is totally integrated
within VIMS. For cx;un])lt_‘, the ;ulvism')’
services projects assess the value of re-
scarch and development activities on an
immediare basis and focus resules on the
ultimate users. Thus, many ])x‘()ju‘tts not
specitically supported by Sea Grant can
find their outlet to users tln'ougl) advi-
SOTY services activities which receive
priority funding,

New links between government and
marine=related industries are builg, and
more productive pipelines between mar-
ine research imstitutions and the resource
users are established. At VIMS, this means
relevancey, a tactor which has been used to
multiply the etfort and speed research re-
sults and know-how in meaningtul lan-
guage to users in Virginia and clsewhere.

This annual report on the sixth year of
activity reflects the progress of 1974 with
notes toward the future. In accordance
with its mandate, VIMS ])l;ms to take the
lead in asking other institutions and
agencies i Virginia to join inan cffort to
expand the Sea Grant Program in the
state. S]wcciﬁc;llly, on lw]mlt'of'Virgini;l,
VIMS will seck Sea Grant Institutional
status i the immediare tuture, a move to
broaden the program and encompass
new rcspmmlnliticx

I the pages which follow, accom-
plishments to date and plans tor the fu-
ture are revealed. Aquacalture, fisheries
resources, ocean technology, education

and advisory services are the major cf-

forts. Beyond these centers, however, are
thousands of contacts and responses of Sea
Granters working to better manage and

E 8
utilize the marine resources of the Com-
monwealth and its coastal neighbors,

w1
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Advisory Services

General and Field Services

The Virginia Institute of Marine
Scienee has a mandate to serve the people
of Virginia not only in research and
cducation, but also in ;ldvisor)' SCTVICCS.
Since its establishment in 1940, these ad-
VISOTy activitics have drawn upon the ex-
pertise at the lnstimtc—prim;\ril)' in fish-
eries, environmental qun]ity, wetlands
and related areas of marine sciencee. In
1974, these ;ulvisory ACUIVITICS WEre con-
siderably expanded. New arcas of exper-
tise implv:mcntcd into the Sea Grant ad-
visory program included coastal zone
management, shoreline processes, and
cconomic and management assistance.

Informal activitics during 1974 includ -
ed over 5,000 contacts with coastal re-
source users and managers by advisory
service pcrsonncl. Responses to infornia-
tion requests fell into several categorics,
including commereial fishing, biology of
marine specics, aquaculture, legislation
and regulations, scafood processing,
workman’s compensation insurance, fucl
allocation, ;1v;1i|;\|)ility of recreational
facilities and VIMS programs.

The increasing number of state and
federal regulations led to an aceelerated
cffort during the year to keep audiences
informed throughout their planning and
implementation processes. Noteworthy
activities included collection, synthesis
and dissemination of information on En-
vironmental Protection Agency (EPA)
cffluent guidclincs for scafood processing
plants, boat and oil pollution regulations,
marine pump-out and sanitation re-
quirements and coastal zone man-
agemen criteria.

(I()mpi,]ution of data on the state’s fish-
g and recreational industries was con-
tinued and included catch statistics, em-
ployment characteristics and customer
activity patterns at marinas.

In 1974, VIMS advisory personnel
hosted or participated in the planning of
“Fish Expo 747 (Norfolk), “Wetlands
Symposium for Members of the Bench
and Bar” (at VIMS) and the “Eutro-
phication Workshop™ (Colonial Beach).
I addition, planning assistance for 1975
mectings was provided to “Seafood 757
(()cc;m City, M;lryl;\nd ), a water qu;nli[y
modcling workshop for the State Water
Control Board (Richm()nd), the annual
mecting of the Citizens Program for the
Chesapeake Bay (Hampton) and the na-
tional advisory committee of the U.S.
Ottice of Education on marine
carcers (VIMS-Williamsburg)

Many of these activities weie jointly
sp()nsorcd l)y both Sca Grant and Coastal
Zonc Management. This was facilitated
by operating all or part of these programs
by VIMS personnel. Planning for other
W()rkshops and seminars was initiated on
subjects including marina business man-
agement, the hcn'ing industry, marine
cducation and training, water quality
modcling and aquaculture.

Assistance was provided in the prepar-
ation of articles and reports dealing with
fucl allocation, discharge permits, oil pol-
lution regulations, shedding of blue crabs
and the state and federal permit system for
shorcline modification projects. Inter-
views with news media representatives
resulted in the publication of widely cir-
culated articles on oyster hatcheries, jel-
lyfish problems and holding tank infor-
mation.



Tours and presentations were given on
oyster research and hatcheries, erab tish-
ing and shedding methods, seatood
processing and Virgini;\'s seatood -
dustry. A Federal Register advisory was
mitiated for state agencies and industry,
along with plans for increased representa-
tion in trade shows through VIMS pro-
gram exhibits. A new VIMS exhibit em-

ph;ls‘izing ;\dvixory activitics was prcp;n'cd
for “Fish Expo 747 in Norfolk. A sccond
exhibit was prepared for the boat shows

which circutate through Tidewater.

The need tor 1'cgi0n;\] ;ldvisory pro-
grams was answered by closer coopera-
tion with Maryland state agencies, the
University of Maryland, Sea Grant pro-
grams in New York, Delaware and
North Carolina, plus attiliation with
private organizations like the Chesapeake
Bay Foundation.

Joint research, education and ;\dvisory
SCIVICES programs were mitated, with
;ldvisory SCTVICES bcing alead agentin

T T

concert with program management. In-
cluded were cooperation with the state
and federal Outer Contimental Shelf
(()(IS) programs, assistance to Mexican
oyster fisheries in cooperation with Texas
A&M University, scatood 111;11'kcting
programs with the Virginia Seatood
Council, education programs with the
State Department of Education, and
cooperative pulw]ic;\tion cttorts with the
Marie Resources Commission.
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Advisory Services

Publications; Information
and Education

As ;\dvis'()ry services have Zrown and
expanded at VIMS, three basic, inter-
related functions have emerged: to seck
intormation on marine resource needs at
the local level; to mitiate response cither
from the advisory program itself, or by
supplying mput to the rescarch and
cducational programs; and to distribute
marine resource information to the peo-
ple who can use it

In implementing the third phase of the
program functions, the publications arm
of';ulvism'y services has dcvc]opcd avari-
cty of published materials written in cas-
ily understood language, designed o
transfer technical or scientific mforma-
tion to specitically identified user
audicenees.

Two publications, the Marine Resonree
Information Bulletin and the Marine Re-
Sources /ldui.\‘m'y Series, are cmnpilcd, edit-
ed and printcd l)y the Deparoment of In-
tormation and Education and distributed
to more than 4,000 readers in 39 states
and 16 fl)rcign countrics,

The broad cross-section of users,
developers and managers of coastal re-
sources who receive this information in-
clude commercial and reereational fisher-
NCH, IMATINE CNgIneers, IMarina Operators,
coastal miners, pul)lic administrators,
legislators, educators, students, the mass
media, and the general public.

The Bulletin covers a broad range of
subjects including both Sea Grant re-
scarch and information from other
sources which we feel is usetul to the
audiences we serve. The /If/m.\’or)' Series s
amore s'|>cci;\|ixcd |>ul)|ic;ni(m; cach issue
treats one subject in detail.

During the report period the format of

the Bullern was changed from a four-

page tabloid newspaper style to the more

conventional cight-page 8% x 117 news-
letter. In addition to seven regular issucs,

one special Bullerin summarizing the 1974
annual oyster spattall results was dis-
tributed.

A 14-page Advisory, “Methods of
Handling and Shedding Blue Crabs, Cal-
linectes sapidus”™, by Paul AL Hacfuer, Jr.
and David Garten, also was published
during the report period. In terms of total
number of‘rcqucsts tor this pul)licutinn,
this has been one of the most popular Ad-
visories in the series.

Perhaps the most significant publica-
tion during the report period was “Legal
Symposiun on Wetlands, An Exccutive
Summary”, by Roger D). Anderson,
David Garten and Ted Smolen. To date,
most of the cmp]msis‘ in the wetlands area
has been placed upon the ccological
aspects of the marshes. However, con-
siderable interest and concern regarding
other issues, particularly legal implications
of wetlands, were brought to the atten-
ton of VIMS staff members. In response
to this interest, a Wetlands Symposium
for Members of the Bench and Bar was
held at the Institute in September 1974,
In cooperation with the Virgina Bar As-
sociation, Marine Resources Commission
and the Division of State I’I;lnning and
Community Aftairs, over 5,000 recipients
(primarily lawyers, judges and planners)
received the cight—pngc executive sum-
mary.

Since ettort was made to present infor-
mation i the torm and through the
media most appropriate to subject and
audience, news releases also were an im-
portant p]msc of ;1dvisory services. Arti-
cles pertinent to marine resource users



and managers were distributed to nearly
650 recipients, inc]uding newspapers,
technical periodicals, tv and radio stations
and mterested agencics and individuals.

During 1974, 1636 requests for Bulletin
and Advisory sul)scnptmns publications
and informational services were processed
by the publications unit.

Just as dissemination of information is
a neceessary ool in implementing mean-
ingfill advisory work, so are the educa-
tion activities which help round out ad -
VISOTY SCIVICES.

During the report year cmplmsis in the
Education Program shifted s|ight])’ as
fewer classes visited VIMS while more
programs were provided at schools
around the state.

Increased efforts were made to reach
teachers with information and advice on
inclusion of marine science in their pro-
grams. In a joint presentation with a
science supervisor from a nearby city,
teachers at the State Elementary Science
Conference were taught simple chemical
oceanographic techniques and collecting
methods for beach and marsh.

VIMS will also cooperate with the
State Department of Education in coor-
(lin;uing 2 tWO=-way communications
system for the improvement of sccondary
science. Earth sciences will receive the in-
itial cmph;\sis in this program, but even-
tually all sciences will be included.

A two-t];\)' section on marine life was
taugltt as a part of the Conservation
Short Course oftered to teachers at
Madison (fo”cgc, the (fo”cgc of William
and Mary and Virginia State College,
along with many visits to assist in-
dividual teachers.

About 250 requests for audio-visual

materials were filled, with 16 mm hlims
l)cing the most popul;u‘. Over 1,300 let-
ters were answered and several teachers
came to VIMS to use the collection off

curricula and laboratory manuals, most

of which are difficult to obtain clsewhere.

Judges were provided for several local
science fairs, as well as for the large
Tidewater Regional Congress. The
VIMS exhibit of wetlands plants and
mounted algac won an award as the best
cducational exhibit in the Williamsburg

Garden Club Show.

National Aquaculture Infor-
mation System

Work continued on dcvch)pnwnt of’
an information base in aquaculture for
the National Oceanographic Data
Center. Over 1,000 addivional articles

were il]th\L‘d Ol (.‘()llll)lll'cl' L';ll'dﬂ '111(1 [IIC

thesaurus of subject index terms was or-
ganized into more usable form.
Microfiche copics were made of all arti-
cles tor which permission has been grant-
ed by the copyright holders.

During the report pcl'iod, the coverage

of casily available articles became com-
plete enough so that more effore could be
made to collect mtormation dircct])‘
from recognized authortties in the field.
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Marine Bivalve and Algal Culture

For the PASt SIX years the Virginia In-
stitute of Marine Science has heen in-
volved in the spawning, rearing and set-
ting ofoystcr Jarvac tor the purpose of
producing selected trains ot tast growing,
well=shaped and discase resistant oysters
to be used by oyster industry in the
(I])csnpc;\kc Bay arca.

Inaddition to the genetics program, an
ntensive effort has been made to apply
the Liboratory research re ults to the de-
sign and implementation of a large
hatchery system. Much ot this activity
has been sup])m'[cd by Sea Grant.

I he approach tuken has been that
commercial marine culture systems
require ¢ fcient and automated salt
water systems in order to properly
regulate brood tock and grow their
ottspring. The major thrust is a system
which delivers l)igl) 4_|u;1]ity temipera-
ture-regulated salt water in more than
atficient quanrities to mect the demand
of the organi‘m to be culru red.

Procedures and the dcxign of new hat-
clm')’ type cquipnient intcgr;ucd with
available industrial cquipment tor ob-
taining successful fattening, conditioning
and pawning  t Chesapeake Bay oyster:
in four to six weeks ona year-round basis
were developed in modular form.

The recent isolation, culture, and
sequential feeding of four new, casily
grown algal specics as tood for oyster lar-
vac in order to obtain setting in 9 to 11
days, coupled with a new system to ob-
tain |>;1stcurizcd ;1lg;\| mediunm ina con-
tinuous flow system, has notonly al-
Jowed the utilization of ma s cultures
(185-250 gal) butalso permitted the
growth and sctting of oyster larvac on a
year-round basis at a reduced cost.

The dcsign and implementation ota
setting and oyster spat system to cf-
ﬁcicntly |1roducc Y inch cultch -tree spat
in three months in the C|1cx‘;1|)c;\kc Bay
arca was achicved with consideration to
the handling of heavy sediment and or-
Zanic Joads. In addition, conservation of’
space to hold the maximum number of
oysters cfﬁcicndy n terms of cost etfec-
tiveness was achieved.

The total system dcsign in ba ic
modular units has been utilized with suc-
cess at VIMS and has been ;\pp]icd SUuC—
cesstully to the design and operation of a
commiercial oyster seed hatchery. The
goal of this private venture, located in
Ridge, Maryland, will be the production
of 48 to 80 million sced oysters per year.






Production of
Supcrior Oysters
for Mariculturc

Uhe Virginia oyster industry has de-
clined steadily sinee 1960 when a disease
caused l)y the ]\;lllmgcn MSX (;\1im‘/liuiu
nelsoni) decimated over half the oyster
beds. As aresult, oyster ]ﬂgmtmg ceased in
high-salinity arcas and sced production
has dropped to about 10 pereent of the
pre-cpizootic levels. 1o offset increased
costs of artificial seed production, interest
has been stimulated i hatchery tech-
niques and the development of
SUPCTIOT OYSTers. 4

Berween 1964 and 1970, strains of
laboratory oysters with high gencuie re-
astance to MSX were obtaimed in labora-
rm'y-lvrcd stocks: Methods of avoiding
another serious disease (1 )('rmury_\'lidium)
were discovered, and in 1972 the Hur-
ricanc Agnes greatly restricted the abun-
dance and range of spat predators called
oyster drills. T he conibination of condi-
tions was never more favorable in lower
(thxalpcnkc Bay for dcvdopmcnt ot hat-
chery and nursery methods of
seed-oyster production.

Emphasis in the oyster breeding pro-
gram has gradually been shifted to at-
tainment of superior broodstocks for hat-
cheries and other controlled systems of’
producing and rearing seed oysters.
Superior oysters are those growing to
market size in 18 to 24 months with un-
itorm desirable s‘]mpcs‘ tor machine
shucking or halt=shell trade and retaming
resistance to diseases and ])rcd;\mrs. The
ultmate ol)jcc[ivc 1s lugh meat )’ic]ds m
the shortest possible time whether oysters
are grown suspended off the bottom or
planted on oyster beds.

I he discuvcu'y ofﬁ'cc~sp;1t production
methods in the Late 1960° climinated the
need tor culieh and greatly simplitied
hatchery and nursery handling. 1t also
permits casy attainnient of unif}.mn]y—
shaped oysters, whether suspended or on
natural bottoms.

The basic ;1p]n'0;\c]| to gcnctic;t”)'
superior broodstocks has been intensive
sclection of inbred and outbred lows by
tray monitoring in natural waters. Wild
and laboratory-bred native oysters were
used as controls tor compartsons. ITmually
a few thousand spat are selected from
millions of Tarvac. From these, a few
superior oysters are chosen tor line breed -
ing and mamtenance.

Over 200 laboratory-bred lots have
been produced; about 160 have been
monitored for growth, shape, meat
quality and the effects of inbreeding and
out-crosses on these traits. About 10
strains are being maintained as superior
l)lnodsmcks—mostl)’ from (1llcs;1pc;lkc
Bay stocks.

In March 1974 Sca Grant organized a
p;mcl ()f.gcncticists to review the ln'ccding
program. Based on results of three to five



generations ()f.inln'ucding (often ()fp;lil's
of sibling oysters), we reported inbreed-
ing depression expressed by stunting, poor
ferdility, and  failure of” some larval
broods.

lnln'ccding did |)|‘or,|ucc one line of dis-
tinctive “cupped oyster” which exhibited
exceptional growth vigor, and both cup-
ping and vigor pcrxixtcd 111 OULCTOSSES TO
wild oysters. These oysters had thin shells
and reached market size (three inches) in
13 months.

Considering the great fecundity of
oysters, the panel of geneticists advised
mass crosses and continued heavy selee-
tion. They also urged breeding stocks
from wider arcas and gene pools than
Chesapeake Bay alone, some of which ha
been initiated.

Several hundred brood oysters have
been turnished hatcheries for trial. There
Tas been livdle demand for discase-resis-
tant \L‘cd lk‘c;m\c MOst 0)'\[01' Cll][lll‘c 15
now donc in low-salinity waters. After
the ZENCTIC MCCTNg, TN NS SPLWIINGs
were carried to \p;ltfll]] of the 22 lots
In'oduccd b)’ VIMS Invertebrate Culture
L;\lmr.lmr)' m 1974,

Imphasis m the future will be on
searching for superior genetic combina-
tions from mass outerosses of both exist-
ing and new lines that are being main-
tained.

l’]u‘no[)'pic markers, other than disease
resistance, growth rates and shape are
scarce in oysters. Efforts to obrain
isozyme analyses of genotype diversity in
our strains and native oysters have only
begun. Thisappears to be the only way to
characterize lines, as the geneticists ad-
vocated, with any Impc of'dcl‘mmg loct
and understanding genortypes.




Improvement of
Fisheries for
Crustaccans

In 1974 research was centered on 1m-
proving the recirculated scawater system
for molung blue erabs, Callinectes sapidus.
10 2 lesser extent, intormation on molt-
ing, reproduction and distribution of
rock crabs, Cuncer irrorarns, in the Ches-
apeake Bay and Chesapeake Bight, col-
lected by several investigators over a per-
iod of years, was summarized.

SOFT BLUE CRADB

Earlier work (VIMS Sca Grant Report
1971, 1972) resulted in the development
of a recirculated river water system con-
sisting of a crab holding tank with an
acrobic, granular, dolomite filter and
protein skimmer. Tt was capable of sup-
porting low biomass levels of pecler blue
crabs (40 crabs/250 gallons of water),

75 % of which survived to produce soft
crabs. The system was capable of nitrify-
ing ammonia, which was toxic, and
removing some dissolved organic mater-
fals. Tt was incapable of removing high
concentrations of nitrite and nitrate that
gradually accumulated.

The system was turther modified early
in 1974. The dolomite filtration unit was
x'cpl;lccd with a 3()()~g;1|10n tank cquippcd
with vinyl-core filter modules. These
honey-comb modules provide a large
surface arca for the growth of nitrif}/ing
bacteria without impcding water flow. A

counter current flow of air was added to
provide the dual service of acration and
protein skimming.

Early in the year, it was realized that
an anacrobic (lcnitrif'ying filter could not
be mstalled durmg 1974 without con-
siderable engincering mput. As an alter-
native method of dentrification, a
150-gallon, illuminated tank equipped

for lite support and growth ot sea lettuce,
Ulva sp., was installed.

Pecler blue erabs were introduced to
this system trom April tln'ough August to
evaluate the response of the vinyl-core
filter and the algac to the nirrogenous
wastes. The chemical COMpOSITION of'the
water became typical of that of a recir-
culated system that gradually becomes
“conditioned” to biomass loading. Tt was
similar to the COMpOSItION exhibited
when dolomite was used as a filter
medium. Ammonia initin”y reached a
high and then declined to very low levels.
Nitrite and nitrate were il)iti;l”y present
in small amounts. Nitrite concentration
rcached a peak several weeks atter am-
monia, but it later fell as the nitrate
moicty increased.

There were some indications that Ulva
was removing some of the accumulated
nitrate, but the algae gradually died,
probably a result of the absence of
micronutrients such as phosphate. The
lack of an effective denitrification me-
chanism prcvcntcd the attamment of ex-
cellent water quality conducive to high
survival and production of soft crabs.

Soft crab production in 1974 was res-.
tricted to 50-56% of the peeler erabs held
in the system. This yicld was achieved at
essentially the same biomass load as that
rcportcd in 1972, i.c., 40 crabs per 250
gallons of water per day. No reason is ap-
parent for the decline from 75% yicld
achieved carlier.

“Mcthods of handling and shedding
blue crabs, Callinecres m]mlu.\‘", by Paul A.
H;lcﬁlcr,Jr., and David Garten, was pul)—
lished in 1974 (Marine Resource Advi-
sory Series No. 8) and distiibuted to the
blue erab industry.



A paper dcwcrihing studies of the ox-
yeen consumption of molting blue crabs
was prepared by Ehzabeth G Lewis and
PoA Hachier, Jro 1t s meended for pub-
Heation m 1975,

ROCK CRAB

Rescarel on the rock eraly, Caneer ir-
roraus, was relegated to the compilavon
of existing data and the preparation of’
manuseripts. " Aspeets of molung in rock

crabs, Cuncer irroranes”™ by PoACT Licfner,
Jrand WA Van Fngel and “Distribu-
ton, molting .and reproduction of rock
crabs, Cuncer iroraris, iy the Mid-Adhan -
tic Bight™ by PUAU T Lactier, Jr, have been
submitted for publication,
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Synthesis and
Application of Occan
Wave Refraction
Data

Our rescarch ettorts in 1974 were con-
centrated in three major arcas:

1) Conrinued s‘\‘nthcsis ot the com-
puter output from our Virginian Sca
Wave Climate Model, specifically, the
computation of shelt wave contour maps
and shoreline histograms of key wave

paramecters, and preparation of several
pulw]ic;ltions which will appear i 1975,

2) The development of a Chesapeake
Bay Wave Climate Model, entailing
modifications of the origin;l] model in
order ro allow tor the limired feteh con-
ditionsof the Bay.

3) Applications ot the two Models to
such diverse problems as prediction of
“overwashing”™ on the Outer Banks (in
cooperation witl)J()lm Fasher of the
University of'Virgini;l for the National
Park Service); gcu]ogic:l] dcw]opmcnt of’
Cllcs;lpc;lkc Bay beaches (in cooperation
with Peter Rosen who is writing his
Ph.D. dissertation on the ml)jcct); the
development of a beach crosion forecast
cuyuation for the National Weather Ser-
vice (in cooperation with W. S Rich-
ardson, at VIMS on ]);litl Jeave trom the
National Weather Service to write his
M.S. thesis on the subject); the shelfand
shoreline eftiects ofllumping millions of
cubic yards of spoil, from dredging the
(1]1cs;l|>c;lkc Bay mouth, onto the shelt off
Dam Neck, Virginia (i cooperation
with Dr. '];\ck Ludwick and W. Saum-
sicg\c ot Old Dominion University ), and
historical studies ot the survey accuracies
required by the U.S. Coast Survey (now
NOAA) to tlcvc]np the mctlmdo]ogic.\,
[imitations and applications ot historical
bathymetric chart comparisons.

Orther 1974 studies not funded l)y Seca
Grant or VIMS, but partially related to
Sea Grant projects, include the extension
ot the First Order dcpt]] grid (0.51m)
and development ofa Second Order
tlL‘P[]] grid (025 mm) to 40°N latitude
(ﬂmdcd l)y NASA—I,;mg]cy) and a
C.E.R.C.=sponsored study ()f'l(mg term
(up o 15 years) changes at 18 beach
pmf'i]c Jocations in Southeastern Virginia.
The amount ot shoreline ch;mgcs at these
beach profile Jocations will be compared
with the computed shoreline wave -
ergy for this arca.



CONTINUED SYNTHLESIS OF
DATA

There are 30 distinet wave conditions
for which shelf contour maps of wave
hcig]lt and maximum bottom orbital
velocity, shoreline histograms of wave
height, wave energy and wave power
g]‘;ulicnt ATE C()mputcd. A joint publica-
tion presenting this datais now in the
writing stage.

/\ test ()f‘[l]f (.’()]“PU(C]' M(KIL‘] Was
made with Dr. S, C. Farrell of Stockton
College, New Jersey, by using waves
shown ina U.S. Geological Coast and
Geodetic Survey (USC&GS) vertical
acrial ])]10(()g1':\])]1 ot Saco Bay, Maine.
The cmnputcd waves showed an excel-
lent correlation with the complex wave
patterns (including numerous caustics)
delineated in the acrial photograph.

Nine publications resulted from chis
1974 work.




CHESAPEAKE BAY
WAVE CLIMATE MODEL

Depth information in the form of two
depth grids encompassing a total of
44,535 depths of 0.25 nm intervals, was
completed and checked carly in 1974,

These dcpth grids‘ have been contoured
atsix foot contour intervals and represent
the most detailed com])i];ltion ofdcpth
informadon available for Chesapeake
Bay. Morcover, because these depths have
been accumulated on a westward exten-
sion of the Transverse Mercator Map
Projection specially constructed for the
Virginian Sea Wave Climate Model, they
arc a more precise representation of this
portion of the round carth than is usually
the case.

The second major input to the Ches-
;1})c;\kc Bay Wave Climate Model, wave
information, is l)cing fed into the Model
within three distinetly different formats.
The latter two types of formats represent
major ch;\ngcs from the carlier Virginian
Sea Wave Climate Model (VSWCM).

The first type of wave information
was input at the Chesapeake Bay mouth
and was computed in the VSWCM. As
was noted i the 1973 report and several
other publications, one of the more mter-
esting phenomena observed in our study
was the concentration of wave raysat the
Bay mouth from nearly all offshore wave
approach directions.

These output wave data from the
VSWCM are now being used as input to
the (f]]cs;lpc;lkc Bay Wave Climate
Model. Reesults indicate that most waves
refract to the northwest. There are major
exeeptions, with some waves, for exam-
ple, refracting around to the castern shore
of the Bay.

The two other mputr wave formats in-
volve continuous computation of wave
parameters based on the limited fetch
conditions that inhibit the growth of
overly large “ocean-size” waves in the
Bay. The wave size (]cngth and hcight) 1
made to continually increase under the
direet influence of the wind, as the waves
travel across the Bay (and the feteh in-
creases), while at the same time the
waves may decrease under the influence
of wave refraction and bottom friction.

The p;u‘[icul;\r Bay wave inpur condi-
tions are being closely coordinated with
the Bay shoreline studies of both Dr. R J.
Byrne and Peter Rosen, who is doing an
exhaustive dissertation study on the var-
ious Bay shoreline types and their
geological development through late
Folocene time.

A major aim of these two shareline
studics, with which this Chesapeake Bay
model is an integral part, is to increase
our understanding of the causes of the
severe beach erosion in the Bay in order
to develop a range of environmentally
sound tools that could be preseribed for
these erosion problems.

APPLICATIONS

Despite the delays in the formal pre-
sentations of our Virginian Sca Wave
Climate Model data due to an exhaustive
cditorial process, a host of applications
imvolving the use of these data have al-
rc;ldy Llcvclo})cd. During 1974 these ap-
])]ic;l[ion\ involved direct Sea Grant sup-
portcd work at VIMS as well as our
cooperation in furnishing the data to
other users involved i intra- and inter-
institutional studices.




Several major publications of this 1974
work are expected to be published in
1975. These include two joint VIMS
NASA-Langley reports, a paper on the
}n'occcdings of the 14th International
Coastal Engineering Conference (June,
1974), an invited paper for a special sym-
posium at the Navional American As-
soctation of Petroleum Geologists meet-
ing (April, 1975), a joint paper with John
Fisher and Lett Gulbrandsen of the
University of Virginia at the Ocean En-
gineering meeting in Delaware, and
several VIMS special reports. The data are
also being used i five student theses at
the University ()f‘Virgini;l and Old
Dominion University.

Thus, n addivion to the widespread
uses and applications of the Virginian Sea
Wave Climate Model dara in our 1974
rescarch efforts, it is expected that greater
utilization will result from the mereased
exposure of these dat in the new pub-
lications,
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Fiscal Year 1974

VIMS Coherent Proeram Summar
O

), o s
Program Area

Marine Resources Development
Production ofSupcrior Oysters,
Management of Larva and Food for
Mariculture; Dupuy and Andrews

Preparation of an Intormation Base

in Aquaculeurg; Lanter  gienas ims avas Bed s v

Marine Technology Rescarch and Developiment
Improvement of Fisheries for
Crustaceans; Van lingcl and 1 lacher

Marine Environmental Research
Applicd Physical Oceanography,
Goldsmith and Byrne

Advisory Services
Extension Programs, Publications and
other /\clwsm')’ Services; Anderson,
Biggs and 1largis

Program Management and Development

i £

Program Admmistration; largis, Wood
and Anderson

C—=Project Contniiing into 1975

January 1, 1974 o
December 31, 1974



Sca Grant Activity Budget-1974

Marine Resonrces 1)(‘:'4‘/(7)111:'”/

Aquaculture—Molluses
Information Base

Murine Techology Rescarch
and Developnient

Commercial Fisheries—
Technology

Marine Envivosimental Research

Applicd Physical Oceanography

Advisory Services

Extension Programs and Othe
/\dvnm'y Services

Progran Manageinent aind
])l‘l’(‘/("/”l/l'”/

Program Adminstration

Totals

NOAA
Grrant
Funds

§ 85,000
30,000

52,300

32.000

119,700

36,000

$355,000

VIMS
Matching
Funds

& 88,637
3,105

24,200

8,500

45,200

3,700

$173,342

[orals

$173,637
33,105

76,500

40,500

164,900

39,700

$528,342



Sca Grant Publications and Papers

Anderson, RO D Garveen and T Smolen. 1974, ch;ll Sy mposium on wetlands, an executive
summary. VIMS Special Report.

Anderson, R DL 1974 Advisory services: people, people, people. Sea Grant 70'5(2):4-6.

Colonell,]. M., and V. Goldsmith. 1974, Results of occan-wave-Continental Shelf interaction:

14th Internavional Conf. on Coastal Engimeering, (fopcnh;tgcn, l)mnn;n'k,rlunc, 1974,
VIMS Contrib. No. 597.

Dupry, J. L1974 Translaton of mariculture research o viable commeraal culture systenis.
Proc. Seventh Ann. Sea Grant Assoc.: 196-199.

Garten, D, 1 Biggs and ). Lo Wood. 1974, Sea Grant Annual Report 1973, VIMS Special
Report No. 43 in r’\pplicd Marine Science and Ocean Engincering.

Garten, D, (editor). 1974 Marine Resource Information Bulletin, 6(1-7).

Goldsmith, V., W. 1. Morris, I ]. Byrne and C. 1L Whitlock. 1974, Wave Climate Model of
the Mid-Atlantic Continental Shelt and Shoreline: [-Model dc.\cription, shelt
gcmnm'plmlogy and lwl'c]imm;lry data ;111;1])’ﬁis: VIMS Spccl;\l Report No. 38 in r’\pp]icd
Marine Science and Ocean Engincering,

Goldsmith, V.o and W. D). Morris, 1974, Distribution of wave heights, bottom orbital
velocities, wave energy and wave power over the shelt and along the shoreline: Part
[[—Wave Climate Model of the Mid-Atantic Continental Shelt and Shoreline
(Virginian Sca): VIMS Special Report No. 48 in Applied Marine Science and Ocean

Engincering,

Goldsmith, Vi AT Sallenger, Jr., and W Do Morris. 1974, The Virginian Sea Wave Climate
Model and Continental Shelt” developments (Abs.): Syniposium of Environmental
Science (Section on Conservation of Natural I(csourccs), Va. r’\cndcm)' of Sciences
Annual Meeting. Old Dominion University, Nortolk. May 9, 1974, Va. . Sci., V. 25,
No. 2, p. 121

Goldsnith, Vo, ACTE Sallenger, Jr, RUJL Byroe, CoFL Sutton, W 1. Morris, and S, CL Farrell,
1974, Contributions of the Regional Wave Climate Model Approach to the
Understanding of Coastal and Continental Shelt Processes (Abs): Geol. Soe. America
Annual Mceting, v. 6, No. 7, Miami, IFlorida, Nov. 1974, p- 1040-1041.

[Hactuer, PoAL Jr, and ] AL Musick. 1974, Observations on distribution and abundance of red
crabs in Nortolk Canyon and adjacent continental slope. Marine Fisheries eview 36
(1):31-34. VIMS Contribution No. 586.



Hactner, P AL Jr, and DL Garten. 1974 Methods of handling and shedding blue erabs
Callinectes sapidus. VIMS Marine Resources Advisory Series No. 8 and Special Report
No. 52 m Applied Marine Science and Ocean Engineering, 14 p.

S.«l]cngcr, A. 11, V. Goldsmith and C. 11 Sutton. 1974, Erosion and acerction trom chart
comparisons: Part I—cvaluation ot shoreline comparisons; Part I—cvaluation of
lmlh)‘mumc comparisons: VIMS Spcci;l] Report No. 66 1n App]lcd Marine Science and
Occan Engineering.
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