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the estuary, itself, has been planned and is being carried out. These
involve:

I. Regular cruises in the estuary to study temperature, salinity and
oxygen al critical places. These cruises have been underway since
March of 1964.

2. Special projects.

a. Occupation of long-period stations designed to study dynamics
of currents, salinities, and temperatures over extended periods
of time.

b. Completion of transects designed to show the relations between
channel and shoal waters al critical areas like Wreck, White and
Brown Shoals.

¢. Dye studies to follow currents and movement and dispersal of
water masses.

3. Surveys to gather data to be used in construction, and verification
of an hydraulic model.

Physical Studies in the Laboratory (Model).

Preparations are being made to design, construct, verify and test
an hydraulic model in conjunction with the Corps of Engineers Water-
ways Experimental Station.

Preliminary conferences with the Commission of Fisheries, the
Waterways Experimental Station and other industrial and public agen-
cies have been conducted.

VIMS and the Commission are now altempling Lo expedite the
construction of this facility whose chief function and importance will
be to allow us to go forward and backward in time, vary conditions
of river flow, salinity, channel depth and position, study siltation and
contamination and achieve control and, above all, achieve predicta-
bility of dynamic structure and function of the estuary.
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CONTINUING RESEARCH
OYSTER INVESTIGATIONS

The major programs included studies of oyster diseases and mortalities,
federally supported research to produce discase-resistant oysters, monitoring of
spatfall, and special problems related to the proposed James River Channel
deepening,.

The epizootic in oyster populations, caused by MSX, continued lo have
primary influence on all oyster disease and mortality research. Continuation of
the drought in the Chesapeake Bay drainage area through the report period has
resulted in higher than normal salinities. This, in turn, has led to a wider
range of MSX infections. Dermocystidium is still present in high salinity areas
where oyster populations are dense enough to allow it to build up.

Two new culture laboratories for rearing oyster larvae and their algal foods
were occupied in May, 1964. A Federal coutract to support research on breed-
ing discase-resistant oysters was obtained in March, 1964. Selected broodstocks
were spawned in 1964 and 1965. The spat from these are being tested for
resistance to MSX by field exposure.

Oyster setting is followed in selected areas by placing weekly and sea-
sonal shellbags in them. In 1963, better than average oyster sets occurred in
the Great Wicomico, Piankatank, lower Rappahannock, and lower Potomac
Rivers. During the same season the James River had the poorest set on record
and the third year of nearly complete failure of oyster setting.

In 1964, a somewhat lighter set was obtained in the same up-bay rivers.
The James River had a light to moderate set through the seed areas. This will
have an important effect in maintaining populations in the James River oyster
seed beds.

Much effort is being expended in attempting to estimate the effects of
channel dredging on the seed areas in the James River. Intensive monitoring
of spatfall is continuing, with 30 to 40 weekly stations heing maintained. Also,
intensive effort is devoted to following closely the activities of MSX in the seed
beds. An analysis involving correlation of disease conditions with hydrographic
conditions is underway.

RESEARCH ON FINFISH

Major programs have included offshore investigations of fish eggs and
larvae and hydrography, surveys of commercial fisheries, research on sport fish-
ing, and laboratory culture of larval fish.

The offshore investigations are divisible into analysis of ichthyoplankton
samples collected in previous years and studies of water circulation off the
Virginia Coast.

In cooperation with the U. S. Navy, driflt bottles and sea bed drifters were
released from Navy aircralt from Cape Henlopen, Delaware to Cape Hatteras.
North Carolina. In conjunction with each flight, a hydrographic cruise was made
by the “Pathfinder” to obtain temperature and salinity profiles across the con-
tinental shell east of Cape Charles.
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The hydrographic data obtained from the continental shelf will provide a
more detailed understanding of coastal circulation in the mid-Atlantic Bight
and should be especially useful in studies of movement of eggs and larval
stages of fishes produced in the areas.

The Institute’s long term studies of local commercial fisheries has con-
tinued. These have involved the Atlantic croaker, gray sea trout, spot, men-
haden, striped bass, shad herring, and various fishes caught by the winter
trawl fishery.

The offshore trawl fishery has not been troubled by the low population
levels which have plagued the inshore fisheries. Scup and sea bass have been
the two most important food fishes landed in Virginia during the period. In
addition, a long line fishery for sword fish and a scallop fishery have been
developed off the coast of Virginia in the last two years.

For many years the croaker was the principal food fish caught in Chesa-
peake Bay. It is felt that continued improvement will depend on the severily
of the next few winters. The Institute has information that supports the view
that the decline of this fish was due to successive failures of local stocks to
survive in the nursery areas.

A major investigation carried out during the report period involved the
status and condition of river herring stocks in lower Chesapeake Bay. This
resulted in a report to the industry entitled “A Preliminary Assessment of the
River Herring Stocks of Lower Chesapeake Bay”.

Both the size and importance of the sport fishery continues to increase in
Chesapeake Bay, as in virtually all coastal areas. Recently bluefish and striped
bass have been plentiful. A study of the distribution of fishes on the seaside
of the Eastern Shore, begun during 1964-65 should prove beneficial to recrea-
tional and commercial fishermen.

INVESTIGATIONS OF CRUSTACEA

After a slow start the 1963 catch of crabs in Virginia was the third
largest in the history of the fishery, amounting to 46 million pounds. Only
1962 and 1950 produced higher catches. Large catches continued into 1961

Scientists agree that fishing intensity does not appear to afTect the level
of stocks of crabs in Chesapeake Bay. Reporting of catches is not adequately
organized, which results in the possibility that all crabs caught are not re-
flected in annual catch records. Legislation is needed to allow adequate catch
records to be accumulated.

Larvae of many species of crustaceans, never before reported as occurring
in continental shelf waters off Virginia, or inadequately known previously,
have been found in plankton samples from the area. Of special interest has
been the finding of larvae of the northern lobster, Homarus americanus, in sam-
ples taken 30 and 60 miles offshore. Their presence indicates that spawning
of lobsters occurs off the Virginia Coast. However, it is probable that the mid-
Atlantic Bight is the southern limit of the range of the lobster.
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ECOLOGY-POLLUTION STUDIES

The Institute carries out research and surveys that will add to knowledge
of the natural environment and the possible effects of human wastes on the
marine walers of the Commonwealth. The population of Tidewater Virginia is
increasing at a very rapid rate, as is industrialization of the area. The expected
increase in production of man-made wastes must not be allowed 1o result in
degradation of our natural walters.

The major programs include studies of the ecology of benthonic organ-
isms, chemistry of marine waters, radiobiology, toxicily of man-made wastes
to regional fauna and flora, and development of an Institute ability to perform
routine analyses of important chemical constituents of ocean and estuarine
walers.

Populations of epi-and infaunal organisms may function as continuous
recorders of environmental conditions. In order lo effectively make use of them
for this purpose, much basic research is still needed.

The James River, between Hog Point and Brandon Point, was found to
contain a large population of Rangia cuneata, a brackish water clam character-
istically found south of Virginia. It is believed that introduction into the
James took place about 1960. A few specimens have also been taken in the
Rappahannock River.

Studies of toxic materials produced by human activities have continued with
the support of grants and contracts from the U. S. Public Health Service, U. 3.
Navy, and the U. S. Fish and Wildlife Service. Studies on the effects of ther-
mal pollution were completed.

The Institute has a contract with the Bureau of Commercial Fisheries to
aid in monitoring seafood products for the presence of pesticides. Research
has continued on chronic and acute effects of heavy metals and other toxic
materials on sessile hydroids, bryozoans, striped bass, and several species of
minnows.

MICROBIOLOGY-PATHOLOGY AND PARASITOLOGY

Much of the effort in pathology continued to be in support of the oyster
mortality and breeding programs. As in the past, field collections were made
by the Malacology Department and preserved tissues processed by the histology
section.  Over 19,000 oysters were processed in this work. Several thousand
additional specimens were processed for other departments. Experimental work
on development of culture media selective for pseudomonads occupied most of
the time in microbiology. Routine mass culture of several species of algae
used as food for larvae, especially oyster larvae, is carried out in the new algal
culture laboratory.

Investigations of disease agents and parasites and their effects on popula-
tions of plants and animals in the marine and estuarine environments have
and should be increased. We know far too little about this aspect of biology.
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PHYSICAL AND GEOLOGICAL OCEANOGRAPHY

A major share of the effort in physical oceanography during the report
period has gone into the study of possible effects of deepening the channel in
the James River, described earlier in the report. Work has also been carried
out on beach erosion and components of suspended sediments.

Much remains to be done in geological studies and surveys. We need to
know what mineral resources exist beneath our marine waters, and the pro-
cesses involved in their formation and concentration. Better understanding of
hydrography will enable more efficient use and maintenance of walerways,
port facilities and waste disposal plants.

PHYSIOLOGICAL STUDIES

Basic research into the manner in which marine animals maintain them-
selves in salt water, find their food and survive adverse conditions has continued.
Complex and expensive laboratory facilities are necessary for much of this
rescarch. The proposed new research building will increase VIMS capabilities

in physiological research enormously.

APPLIED SCIENCE

Once basic knowledge is acquired considerable effort is necessary to make
it useful to human society. Technologies have to be developed, based on the
rescarch findings. Ocean and estuarine engineering is developing rapidly, but
is still in its infancy. New methods of harvesling the mineral and living re-
sources of our marine waters should be worked oul. Technicians and engi-

neers must be trained to use the new methods.

The department organized for this purpose should be expanded in per-
sonnel and facilities. This has been proposed in the past, but funds have not

been appropriated. They are increasingly necessary.
y 2

OTHER ACTIVITIES

Improvement of the facilities on the Eastern Shore, at Wachapreague, has
continued. The library has expanded to the point where more space is now
needed. Public information, graduate Iraining and summer programs continue
to tax VIMS personnel and facilities. Grant and contract research supported by
non-state funds continues o increase.

Continued growth of the Institute has brought about needs for more ad-

ministrative space, more research and teaching accommodations and an acule

problem in housing.
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Tidal velocity and direction, bottom topography, salinity distribution, and river

current data were collected by VIMS during initial phases of Operation James

River: first step in construction of the James River Model.




Valerways Experiment Station, Vicksburg, Mississippi. Templates al

left center describe the bottom profile as an aid in molding the river floor.
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