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mainstay of the late summer and fall purse-seine catch the following year. The
limited studies that we have made of the menhaden catch by pound nets suggests
that by systematic sampling of this fishery it will be possible to forecast the avail-
ability of menhaden for the purse-seine fishery a year in advance.

The Sport Fisheries

Sportfishing in tidewater Virginia and in the ocean beyond the Bay entrance
has grown remarkably in popularity since the war. New methods of nshing and
the exploration of new grounds are continually bringing neglected species into
importance as sport fishes. Sport fishing for shad is now popular in many tide-
water streams in early spring, cobia and channel bass are drawing many sports-
men to the Bay, a new fishery for marlin is developing in the ocean off Virginia's
shores, and possibilitics of finding tarpon in the waterways of the seaside of the
Ilastern Shore are being investigated.

The sport fishing survey, which began in 1954, has concentrated up to now
on the bottom fisheries, which take primarily croakers, spot, gray sea trout, and
flounders. The first complete year of observations was 1955, when it was csti-
mated that sport fishermen took about 1,768,000 pounds of croakers, 287,000
pounds of spot, 158,000 pounds of gray sea trout, and 50,000 pounds of flounder.
In 1956 the croaker, spot and flounder catches increased to about 2,414,000 pounds,
386,000 pounds, and 60,000 pounds respectively, and the trout catch dropped to
127,000 pounds.

An interesting sidelight on the sport fishing investigations is the discovery
that the catching rate of croakers per boat does not increase as the number of
fishermen in the boat increa This means that, assuming he knows where the
best croaker fishing grounds are, a fisherman will be most successful if he goes
out alone. If there are two fishermen in the boat, each will only catch half as
many, and so on. This information should be useful to the operators of party
boats, for their reputations and their incomes may be related to the numbers of
people they take along on a trip.

Preliminary Results of 1957 Tagging

Although tag returns are by no means complete, some preliminary conclu-
sions can be drawn to illustrate some of the various kinds of information that
tagging can provide. According to the records of the U. S. Fish and Wildlife
Service, in recent years pound nets have taken almost 50 per cent of all croakers
caught by commercial gears in the Virginia waters of Chesapeake Bay. Of the
tagged croakers caught in commercial gear to date in 1957, almost 50 per cent
have come from pound nets. The numbers of tags recovered in haul seines also
arce roughly proportional to reported haul-seine catches.  This is valuable con-
firmation of the relative accuracy of the catch records.

Tag returns also are useful in confirming our estimates of the sport catch.
So far, about one-third of the tagged croakers recovered have been caught by
hook and line. This means that sport fishermen catch about as many croakers as
do all the pound nets, or all the haul seines that operate in Virginia’s Bay waters.
Approximately the same conclusion has been drawn from our sport fishing survey.



Figure 9.—Recovery of tagged fish can provide a variety of useful informa-
tion. This rockfish or striped bass is ready for release. The tag is a
round disk at the base of the dorsal fin.

Special Jnvestigations
Fish Kills

Staff members have investigated the usual number of complaints about fish
kills, and have been successful in tracing the causes of most of these. A typical
example was a mortality, described by many observers as the worst they had ever
seen, in the lower Bay near Hampton Roads. Investigations showed that two
menhaden boats had lost their catch at the same time.  Miles of beach were lit-
tered with the dead fish, which by the time they had drifted to shore had lost
their heads and tails to crabs and other fishes, and the prominent black spot that
lies behind the head of menhaden led many observers to believe that large num-
bers of spot were included in the kill.

A more important kill, not yer satisfactorily explained, occurred in many
arcas of the Bay in the spring of 1957. Iach spring, just as the water begins to
warm, we have observed dead anchovies on the beaches, and have come to rec-
ognize this as a regular phenomenon. In 1957, however, the quantities of fish
were much greater, and the kill included young croakers, spot, menhaden, and
other species of commercial and recreational importance.  Complaints were re-
ceived from Virginia Beach, Ocean View, Hampton Roads, York River, Mobjack
Bay, and Piankatank River, and we suspect that most, if not all areas of the Bay
were affected. Such kills may have a significant effect upon the futare abundance
of these migratory fishes, and the phenomenon  deserves careful investigation.
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An adequate investigation is beyond the resources of the Laboratory without dis-
rupting other important projects. We suspect that disease may be the cause, and
plan to investigate such kills as best we can under the circumstances.

Hampton Roads Bridge-Tunnel

With the completion of dredging operations in the spring of 1957 the con-
tract with the State Highway Department to investigate the effects upon oyster
grounds in the vicinity was terminated. Reports describing the investigations
made by the Virginia Fisheries Laboratory and the Chesapeake Bay Institute have
been completed and submitted to the Highway Department.

On Hampton Bar certain oyster grounds adjacent to the artificial north portal
island showed evidence of unusual accumulations of silt, and oyster mortalities
were in excess of what would normally be expected. Now that dredging has
been completed, an equilibrium will be established, and some of the grounds prob-
ably will be suitable for planting. In the Willoughby Spit area there was no evi-
dence of silt deposition on oyster grounds near the artificial south portal island,
and no unusual mortality of oysters.

Rappahannock River Oyster Mortality

The catastrophic oyster kills that occurred in the Rappahannock River in
1949 and 1955 have already been described in this and previous reports, and it has
been mentioned that the situation is not peculiar to the Rappahannock.  Similar
oxygen deficits occur in summer in the saline regions of the Poromac and Patuxent
Rivers, and the deeper waters of Chesapeake Bay in southern Maryland usually
are completely devoid of oxygen in summer. There is no cvidence whatsover
that pollution contributes significantly to any of these situations, and it is be-
lieved that they existed long before the area began to develop industrially. The
condition in the Patuxent River and in the Bay itself was known as early as 1936.

Although we have a general knowledge of the conditions that lead to the re-
moval of oxygen from the water many details are not yet clear. 'We should have
more knowledge of the source of the oxygen-removing substances, to learn, for
example, how swamp and marsh drainage, runoff from farm land, and biological
activity affect the environment.  We should also have information on the tolerance
of oysters for low quantities of oxygen, so that we will know what constitutes a
dangerous condition.

Industrial Pollution of Tidal Waters

Recent establishment of two major industries in tidewater, the refinery of the
American Oil Company on the York River, and the Dow Chemical Compnny on
the James, added to existing pollution problems of long standing in each of the
major estuaries, has emphasized the threat that pollution offers to the survival of all
our fisheries. New industries probably do not raise such troublesome problems
as do those that were in existence before the State Water Control Board was
established, for they must satisfy the Board that their wastes will be given adequate
treatment before they can obrain permission to operate. Nevertheless, treatment



Figure 10.—The laboratory on the Pathfinder is equipped to make chemical
analysis of the waters, in addition to facilities for biological research.

does not remove all the foreign substances from wastes, and permission to dis-
charge must be based on scientific knowledge of the amounts that the receiving
waters can absorb safely without interference with other uses of the water.

For these reasons it is necessary to know at what concentrations the various
components become harmful to marine organisms. Considerable knowledge has
been accumulated for the fresh waters of lakes and rivers, but almost nothing
is known of effects in marine waters. Consequently, the advice that we are able
to give is often little better than a guess, and thus may be detrimental to the
interests of the commercial and sportfishing industries, and the economy of the
State as a whole.

It is customary to think only of oysters when we consider the effects of pol-
lution in the estuaries, but we are finding that the estuaries are important nursery
grounds for croaker, spot, sea trout, blue crabs, menhaden, as well as spawning
grounds for shad, striped bass, and other species. Some of these, pm’ricularly
trout, menhaden, and striped bass, support important fisheries outside Virginia,
therefore the effects of localized pollution may be very far-reaching.

It is customary also when we think of the effects of pollution to visualize
only the gross effects, by concentrations severe enough to kill. But there may be
results much more subtle, yet equally harmful, that influence spawning, feeding,
growth, survival, and other important life-processes.

Manufacturing industry usually is considered to be the chief cause of pollu-
tion, and often other sources are forgotten. Except in a few places, the problem
of sewage disposal is under control. but the effects of detergents and other chemi-
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cals that go through sewage treatment plants unchanged, and the highly toxic
insecticides and weed-killers that can be carried into the rivers by rains, are al-
most unknown and should be investigated.

Other problems, similar to those caused by pollution and hence confused with
pollution, such as the situation in the oyster-growing arca of the Rappahannock
River, require much more attention.  We lack two essential kinds of information
for our estuaries, a detailed knowledge of the environment as a whole, and a
knowledge of the effects of changes in this environment upon the animals that
live in it. Somehow, we must gather this knowledge at a much faster rate than
we now do, for orherwise we may fail to give our fisheries the protection they
need.

Chesapeake Bay Inatitute

DIIFCCEOY oo vitn s s 555 3 5 6 0 s wssosssalivgs s 5.8 Dr. Donarp W. Pritcuiarn

FFounded in 1948, and financed jointly by the States of Virginia and Maryland
and the Office of Naval Research, this Institute has made important advances in
our knowledge of the waters of Chesapeake Bay and its tributaries.  Foremost
among these accomplishments has been an investigation of the depletion of dis-
solved oxygen in the deeper waters of the Bay and several of its estuaries.  As
carly as 1936 the phenomenon was known to exist in Chesapeake Bay, but it first
arose as a problem for fishermen when crab potters who fished the deeper waters
in Maryland found that their catch was dead when hauled to the surface. Sub-
sequently the catastrophic oyster kills of 1949 and 1955 in the Rappahannock
River were traced to similar phenomena,

A detailed discussion of the causes of removal of dissolved oxygen from
certain waters of the Bay in summer will be published later. Briefly, the trouble
arises because biological activity in hot summer weather removes oxygen from
the water more quickly than it is renewed, and the oysters are unable to breathe.
In the Bay the process reaches dangerous levels every year, but in the estuaries
conditions become critical only when heavy rains bring unusual amounts of or-
ganic material into the lower reaches, and high temperatures cause rapid oxida-
tion. There is no evidence that pollution in the upper reaches of the Rappahan-
nock or other rivers contributes significantly to the oxygen deficit in the lower
reaches or in the Bay. Cooperative investigations by the Virginia and Maryland
laboratories with the Chesapeake Bay Institute have produced results that would
not have been achieved by individual effort.

An important by-product of the work of the Chesapeake Bay Institute has
been the development of new techniques and new instruments.  Many oystermen
in the Rappahannock River believe that pollution from the Fredericksburg area
caused the mortalities of 1949 and 1955. They logically wonder, if their losses
were caused by natural forces, why two such catastrophes should happen within
seven years, when no such serious troubles are remembered prior to this period.
The saltiness of the river water at any place is determined to a large extent by the
amount of fresh water draining from the watershed, and records of runoff are
available for many years back. The complicated process of deducing the salt
content of the river from past records of runoff has been worked out experi-
mentally on an existing model of the Delaware River Bacin, and the results should
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help to tell us whether conditions similar to those that killed oysters in recent
years also developed in the past. This in turn will help to settle the question of
oyster kills in the Rappahannock.
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The measurement of temperature, salinity, and dissolved oxygen of the waters
are important in predicting and explaining the fluctuations in the supply of
marine resources in Chesapeake Bay. The measurement of temperature has re-
quired complicated and expensive thermometers, and time-consuming and ex-
pensive chemical analyses are necessary for the measurement of salinity and oxy-
gen. The Chesapeake Bay Institute has pioncered in the development of simpler
and more effective devices for these purposes and soon will be supplying these
time- and money-saving instruments to the State Laboratories.

Another recent innovation in the work of the Chesapeake Bay Institute has
been the development of techniques and instruments to study the cffects of en-
vironment upon marine animals. These techniques are being employed to study
the influence of oxygen depletion and other adverse factors upon oysters, crabs,
and other important resources. They will increase our knowledge of the marine
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resources of Chesapeake Bay immeasurably, and will lead eventually to a clearer
understanding of our problems.

We again urge support of the Chesapeake Bay Institute by the Common-
wealth of Virginia. The work of this group has contributed in many ways to the
cconomy of the State, and the investigations now under way have even greater
promise. The small investment that Virginia makes cach year in this important
enterprise produces large dividends.

Public fducation

Biologist 115 PGB8, coivaw v v gis sa s an ssinias RoBerT S. BAlLEY

The training program for school groups at the Laboratory continues to be
p()pular, as testified by the 125 classes containing nearly 3900 students and teachers,
and more than 4700 casual visitors that have come to the Laboratory in the past
two years. Forty-four scout groups, 10 groups from Virginia colleges and uni-
versities, and 3 special groups have also paid visits and heard lectures.

Many requests for teaching aids, literature, and general information have
been received. In the fiscal year ending June 30, 1957 alone, the first year in
which we have kept accurate records, over 900 pieces of literature were loaned on
request, and inquiries from 148 students, 82 teachers, and 48 miscellancous cor-
respondents were answered.

Many ralks have been given to service clubs, fishermen’s organizations, and
other public groups. Assistance has been given with courses in Resource Con-
servation at Virginia Polytechnic Institute and the College of William and Mary,
a course in Sampling Biological Populations at VPI, and with the 4-H Club Camp
at Virginia Beach.

Assistance was given to the Virginia Resource Iducation Council in preparing
a booklet on the natural resources of the State, and to the State I'ilm Production
Service in preparing three films on the seafood industry. The films and the
booklet have been received with great enthusiasm.

More than 60 press releases have been issued on various phases of the Lab-
oratory’s activities, and these have appeared widely in the Virginia press and the
trade magazines of the fishing industry. Staff members have worked with rep-
resentatives of the Richmond and Newport News press, the Washington Post,
Baltimore Sun, New York Herald-Tribune, and other papers in the preparation
of feature articles.

The popular series of television programs has been continued, sometimes as
a feature program and sometimes as a part of a sports program. Thirty-four ap-
pearances have been made on WXEX, Petersburg; 16 on WVEC, Hampton;
6 on WRVA, Richmond; 4 on WTVR, Richmond, and 1 on WTAR, Norfolk.



Figure 12.—The Virginia Fisheries Laborvatory exhibit at the State Fair in
Richmond draws large crowds each year.

Facilit

The new research vessel Pathfinder was delivered to us in June 1957, about
14 months after laying the keel, and more than six months later than the contract
stipulated. The long delay caused serious disruptions of the migratory fish in-
vestigations and unexpected expenses to keep the old Virginia Lee in service, in
addition to considerable extra costs in travel, telephone, and architect’s expenses.
The contractor, Curtis-Dunn Marine Industries, Inc., of West Norfolk, otherwise
did an excellent job, and took great interest and care in all phases of construction.
We were well pleased with the services performed by the architect, George E.
Meese, of Annapolis, Maryland, and recommend him to the Commission of
Fisheries if the services of a Naval Architect are required. The name Pathfinder,
selected with the approval of Governor Stanley and the Board of Administration
of the Laboratory, is doubly appropriate, for it describes the exploratory nature
of the work in which the vessel will be engaged, and perpetuates the name of the
famous Virginian, Matthew Fontaine Maury, the “Pathfinder of the Seas,” who
was America’s first oceanographer. She is 55 feet in length, 16 feet 8 inches in
beam, 5 feet in draft, and is powered with a Caterpillar Diesel engine.

The contract for the new Dormitory-Dining Hall-Laboratory building was
signed in June 1957 with the M. E. Howard Construction Company of Richmond,
and construction is now well underway. Because the original low bid exceeded
the amount of the appropriation, it was necessary to make several deletions and
substitutions in the original plans and specifications. This eliminated all the cast
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stone and the penthouse shown in the accompanying artist’s sketch, and the drive-
ways, parking areas, and scawall extension. Costs also were cut by arranging for
our own buildings and grounds staff to do the interior painting and installation of

built-in furniture.

Yraduate Jnstruction

Anthony L. Pacheco completed his graduate studies in the spring of 1957
and received his MLA. degree from the College of William and Mary. He is now
a member of the permanent staff of the Laboratory.

Roy J. Washer has completed all necessary course work for his degree, and is
now working on his thesis in his spare time. He also has joined the permanent
staff.

Sung Yen Feng has completed all course work and is finishing the final draft
of his thesis. He is now a student at Rutgers University, working toward the
Ph.D. degree, and expects to recurn to Gloucester Point in the winter of 1957 to
take his final examination for his M.A.

William B. Smith left the Laboratory before completing his studies, and is
now employed by the J. S. Darling Oyster Company.

Two new graduate students have been enrolled, Clyde L. MacKenzie from
the University of Massachusetts and John W. McMahon from the University of
New Brunswick, Canada. Mr. MacKenzie has completed his course work and is
now writing his thesis. He expects to receive his degree in the fall or winter of
1957.

Numerous applications have been received for admission to graduate study.
We have followed our policy of rigid screening of such applications, and have
refused more than we have recommended for acceptance. Several applications

still are pending.

Personnel

The Laboratory has lost several valued administrative employees during the
biennium. Dennis K. Cogle, Office Supervisor, resigned early in 1956 to accept a
more remunerative position. The vacancy was filled temporarily by Mrs. Olive
Clark, formerly Confidential Secretary. Through a series of illnesses in her
family, Mrs. Clark was forced to resign later in the year. The position is now
occupied by Roy Washer, a former graduate student, who also has a college
degree in Business Administration and considerable experience in that field. The
position of Confidential Secretary was filled by the promotion of Mrs. Barbara
German, formcrly a clerk-stenographer. Her former position has been filled by
Miss Patricia Conner, and an additional clerk-typist, Mrs. Jeanie Cook, has been
employed to assist Mr. Bailey and to act as a part-time librarian.

The acquisition of the new boat and construction of a new building, in ad-
dition to growing maintenance problems, have resulted in the creation of a new
position, Buildings and Grounds Supervisor. We were fortunate to secure the
services of Thomas A. Chapman, who has had considerable experience in the
building trade, to assume responsibility for the care and maintenance of buildings,

grounds, boats, and machinery.
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Hudnall R. Croasdale resigned from the scientific staff in 1956. He was re-
placed by James P. Whitcomb of Woods Hole, Massachusetts. A vacancy on
the staff of the migratory fish investigations was filled by the appointment of
Anthony L. Pacheco, a former graduate student. A new position created by the
award of a Federal grant for rescarch on oyster drills was filled by Dr. W. J.
Hargis, Jr., of Richmond.

As usual, the staff is augmented in summer by visiting professors and student
assistants.  Dr. Willis G. Hewatt of Texas Christian University, and Dr. Robert
W. Ramsey of the Medical College of Virginia have returned each year to teach
courses and assist in the research program. The policy of employing students in
Biology from the College of William and Mary as summer assistants has been fol-
lowed as far as funds were available, and a nucleus of several students interested
in Biology as a profession is now available for future summers.

Summany. and Recommendations

Shellfish

We are justifiably proud of the accomplishments of the oyster research pro-
gram. These investigations have shown that under recent conditions oystermen
who plant in the lower parts of the Bay and estuaries probably have been leaving
their crops on the grounds too long, and we believe that many oystermen will
realize greater yields by harvesting sooner. We have shown that the time of
maximum yield probably occurs in late spring or early summer, when oysters are
in their best condition, so that the planter who can harvest his crop in late spring
benefits twice, by avoiding heavy summer mortality, and by realizing the maximum
volume of meats per bushel of oysters in the shell. We believe that these findings
will be of maximum benefit to the oysterman when technology has advanced to
the point that oysters harvested at this point of maximum yield can be marketed
at the time of maximum demand and profit.

Studies of the growth and survival of seed oysters from other areas have
provided information that will be useful in future if additional sources of seed
are needed. Investigations of growth and survival of hybrid clams may also be of
practical value.

The oyster drill research program is based on the thought that our knowledge
of the biology of these pests must be increased greatly if we are to develop suc-
cessful control methods. The discovery that eelgrass beds may harbor large
populations of drills that can act as a source of infection for oyster grounds is a
practical demonstration of the merit of this approach, and is only one of the many
promising results of this program. The oyster drill contract expires in June 1958,
and we are requesting funds to transfer Dr. Hargis to the permanent staff. It
would be a great mistake to lose him and to allow his research program to expire.

Blue Crabs

The recent decline in the catch of blue crabs was not unexpected, for the
record catch of 1950 could not be expected to be maintained indefinitely unless
the intensity of fishing were to increase substantially. Like most of the other
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marine resources of Chesapeake Bay the blue crab is highly variable in abundance
and we see no immediate cause for alarm. We do not recommend additional pro-
tection of sponge crabs, for we believe that even if it had been proven necessary
to restrict the catch of egg-bearing females, the sanctuary and the areas closed to
fishing by the Navy in the lower part of the Bay constitute an effective barrier to
free exploitation.

We again recommend that Section 28-172 of the Code of Virginia, insofar
as it applies to the taking of hard crabs, be amended to exclude mature females,
distinguished by a broadly rounded rather than a triangular apron. Females with
this characteristic apron will not shed again, and therefore will not increase in
size, and there is no point in banning their caprure. Legislation perhaps is not
necessary so long as the law is interpreted with this point in mind.

Migratory Fishes

The repeal of the ban on possession of striped bass over 25 pounds in weight
at the last legislative session was an encouraging expression of faith in the rec-
ommendations of this Laboratory. We see no reason on biological grounds why
the ban should not be lifted also for commercial fishermen, but recognize that the
retention of this law may have merit as a social measure. We have no other
recommendations to offer at this time regarding the migratory fishes, except to
call attention to the growing importance of the sport fisheries as a source of
income to the State.

Personnel

The Laboratory is failing to meet its full responsibility in several directions,
chiefly through inadequate salaries in the professional grades and insuflicient
personnel.  Modification of the present program would not improve the situation,
since it would merely shift emphasis from one important group of problems to
another.  Continuation of the present program of research on oyster drills s
necessary, and it would be shortsighted indeed to drop this promising research
when the present Federal Government contract expires.

Much more effort than we are now able to muster should be directed to the
investigation of questions relating to pollution of tidal waters, to the effects of
specific pollutants upon marine animals, and to the serious natural kills of eco-
nomically valuable animals that occur from time to time. New industry brings
addirional tax receipts to the State, and it seems only proper that at least a portion
of these receipts should be invested in studies of the cffects of these industries upon
our natural resources. A modest investment in research personnel and in adequate
salaries can go a long way toward the solution of some of these urgent problems.
The support ‘of the Commission in this request is respectfully solicited.

Chesapeake Bay Institute

The relatively small sum that is invested cach year by Virginia in support of
this agency has been more than rcpaid in assistance on pressing problems, advice on
technical matters, and increasing knowledge of the physical and chemical char-
acteristics of the Bay and estuaries.  Virginia benefits also by the joint interest of
the State of Maryland and the U. S. Navy in this oceanographic research. The
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members of the staff of the Chesapeake Bay Institute are recognized internationally
as authorities in their field and Virginia is fortunate to have the services of these
scientists, and the privilege of consulting with their colleagues at the Johns Hop-
kins University, at nominal cost. Continued support of the Institute by Virginia
is urged.
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