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DECLINE OF THE QYSTHR FISHERY
A hundred years of practical experience has demonstrated that the yield

of the shelllishery can be materially increased by farming or cultivat son.
Nevertheless, production of oysters in this country during the past ytdrs

has been declining. Taeking as an illustration the figures for the last few
vears Tor which complete statistical data are available, we find that the
total yield declinad from 55.6 million pounds of oyster—meat in 1937 to 93.1
in 1939 and 89.Y4 in 1940. Even the substantial growth of Pacific Coast oyster
production from 7.8 to 10.8 million pounds during these years was not enough
e counterbalance the general trend. Statistics for 1940 show that more than
fifty percent of oyster meais, namely, L0.7 million pounds, were produced

on privately-owned or -~lzasaed bottoms as compared with 40.68 million pounds
obtained from public reafs.



The present yield is much smaller than thﬁt gathered years apo. Thus,
in 1&90~t° the total production of ovsters was probably net less uhan
182.8 million pounds of meatst (tuolc) and mar“land alcne contributed a
least 7C.8 million pounds, or about 79 psrcent of the tebtal amount pro-
duced in 1900, A steady decline in oyster nroduction to approximately
half of that of I:'O years ago is duc primarily to the system of free fishing
under which the full utilization of our oyster grounds is impossible,
Pollution of inshore waters by industrial wastes and domestic sewage is
another factor in the decrezse, rsesulting in the closing of productive
grounds by Public Health uUbhOflthS cr, in certain instmees, the destruc-
tion of the shellfish themselves by &L"u“alatlnn of toxic or decomposing
matiers,

The total acreage of oyster bottoms in our coostal watars can ba
cstimated only spproximately. According to present computations, thore
are in the torritorial waters of the United States about 1,428,500 acres
officilally designated as oyster-producing bottoms. 4 small proportion of
this area, not exceeding 185,000 acres of privately-leased or —owned bot-
toms, produces 5L.5 percent of the total oyster crop. There is, thus, a
ve“v great difference in the productivity of culiivated and natural oyster
beds. One nust remember, however, that thero are considerable areas of
privately-lsased grounds which, for various reaccns, are not cultivated
and that many of the natural oyster reefs or rocxs ab presont include areas
that are totally devold of oysters and, therefore, do not comtribute to
the fishery. In many StaLL 3, their vtilization for oyster farming is im—
possible, however, hecause of legislation which prohibite the leasing of
natural beds,

The state of depletion of the public oystur grounds can be illustrated
oy several examplsas., The hest one is foumd in Ge o”)mu. dccording te Drake,
Coast and Geodetic Surver Zmlletin Mo, 19 (18 9u)3 thers were within the
avers of that State 30,000 acres suitable for ovster cultivation. In
1908 these producad 1,405,100 bushels of these shellfish., In 1923, the
production had dropped to 245,762 bushels and, in 1937, was only 28,872
bushel@ inereasing, however, in 1939, to ?83133 bushels. In 1937, Georgia

rsters wero the pooresﬁ in the country, yiclding only 2,75 pounds of meat
pur bushel. Thus, the orster fishery in Georgiz almost ceased to exist and
the camneries uhlch still operate in the State are dependent on supplies
from South Carolins. Ho outsid causes, as floods, dredging of navigable
hatar% filling-in of bays and GSEU@TUGS with dredged material, can be
bl%ﬂnd for the destruction of the indusiry which once brought more than
$300,000 annually to ths Georgia oystermen. The principal cause of this
decline was the systom of management, or rathsr, mismsnagement of ths natural
resource, under which destructive metheds of harvesting were not only toler-
ated but encouraged. The responsibility rests equally with the canners who
were buying cluster-oysters and who never bothered to roturn small, under-
sized individuals ‘%o the grounds, and with the State government which made
no effort to protect the natural supnly of oysters by establishine spawming
reserves, enforcing cull laws, planting culich, or employing similar conser-
vation measures,

#Computations were made by using the factors of 7ields for 1939 given
in "Fisheries Industries of the United States, 1901", Administrative Report
No. L1, published by the Bureou of Fisheries, now a part of the U. 3. Fish
and Wlld ife Serv1ce.




Production of Cysters in the United States

in 1890-1892 and in 1939 in pounds of
oyster meat

¢ Pounds of meat : Total pounds of mzat
States : ner State-~bushel 2
: 1939 : 1890~92 1 1939

Messachusetts : 6.57 : 281,105 269,800
node Islard : 7.00 : 1,210,615 : 2,313,500
Conneccticut : 7.63 : 11,803,528 3 5,222,200
New York : 7.50 10,302,965 ¢ 6,272,700
Hew Jorsey 5.0% : 17,500,308 ¢ 5,096,100
Delaware : 7.00 : L,0a7,32h o 255,100
Haryland : .09 : 7U,3h3,%25 1 20,342,300
Virginia : 5,92 ;o 3%,420,0L5 & 16,50h,300
South Carclina : 5.98 377,637 ¢ 1,719,L00
Horth Caralina : 5.56 : G4y 088,365 & 1,055,400
Georgin ; 6.83 : 1,532,30L% 234,500
Florida : N : f‘f,(_ZO,_’ff’EE : l,Oéi‘JjSOO
Alabama : 5.01 : 2,410,161 ¢ 1,357,700
Mississippi : 5.30 : 4,274,333 ¢ 7,706,500
Louisiana : .63 s 3,895,533 ¢ 13,585,400
Texas : .38 : 1,930,70L 987,300

Total : 1 180,532,663 : 84,018,700
Washinrton : 7.00 : 999,110 : 8,526,900
Oregon : 7.00 : 17,500 @ 215,300
California : 7.00 : 1,250,515 2L5,600

Grand Total s 182,799,788 & 93,006,500




Depletion of oyster bars in tho upper part of Chesapeake Bay is another
example of the gradual sxhaustion of naturnl respurces under _a systen of
"free!! fishing.” According to the estimate made by Hdwin G. 3aetjer of
the Maryland Board of Natural Resources, the averags production of oysters
on the 130,000 acres of the so-called dredger's area in Chesapcake Bay
has been reduced from 5L bushels to L bushels per acre, or less. The
inadequacy of restrictive measwres enforced in this State, bubt not zc-
companied by a program of cultivation, is further demonstrated by condi-
tions in the Fotomac River. According to the survey made in 1928 by the
former U. S. Bureau of Fishariss, now part of the Fish and Wildlife Service,
the population of oysters in the river averaged 0.9 bushels per acrs.

A li-ysar periocd of restricted fishing during which dredging on bthese bars
was prohibited by the State of Maryland, but permitbed by Virginia, re-
sulted in only partial recovery of the resource. The pressnt oyster popu-~
lation, as gstimated last winter by the Fish and Hldlife Service, averages-
8.9 bushels of marketzble oysters per acre. This is only a very small
fraction of the population that could be maintained under cultivation on

an oyster bottom capabls of supporting frona 500 to 1,500 bushsls of oysters
per acre.

LEGISLATIVE HEASURES
The fact that continuous fishing on natural oyster beds leads to
their rapld exhoustion was recognized long ago. The esarliest, and probably
the first, regulation concerning the cyster fishery in this country was
passed on June L, 16561, when the Court held at Plymouth, Hassuchusetbts,
enacted "that five shillings shalbec payed to the Countrey vpon every bar-
" rell of Oysters that is carryed out of the Goviment . . . {Qucted from
Ingerscl, The Oyster Industry, 1881, p. 20), and ninetesn years latar on
the 7th of July 1680, the 2nd Session of the Genasral Court at Plymouth
ordered "that such as are not of our collonic be hoerby prohibitad of
Tetching oyzters from Tounton River with Doostes or any other vessells
-« " 3eizure of such "boates and vessels for the collonie's vee! was
a punishment for the transgressors of this regulation.
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s already realized tho value of their shelli-
fisheries and book steps to protect them, the people of Maryland thought
go little of the valus of oysters as food that in depositions made by the
"Kent Islenders™ in the famous Claiborne suit of about 1680 they citad
among -thelr grievances and hardships "that their supnly of provisions be-
coming exhausted it was necessary for them, in order to keep from starva-
tion, to eat the oysters taken from along the shores" {gquoted from C. H.
Stevenson, 189., The Cyster Industry of laryland, p. 203).

hile the New Englande:

Conditions were different in 1820. By that time the oyster industry
of the State reeched such a developmsnt that the Gensral Assembly of Mary-
land passed an act which prohibited, under penalty of a fine oi %20 or
gixty days!' imprisonment, the use of any implements in catching oysters
within the State othur thon the ordinary tongs, and also, the transporta-
tion of oysters out of the State in wvescels that had nel been owned wholly
by a citizen of the Stats for the preceding twelve months. The reasons for
this enactment are clearly stated in the following quotation from its pre-
amble: "Whereas . . . a great number of large vessels.from the Northern




and Ifiddle States frequent our waters for the purpose of transporbing oys=-
ters to those Statcs: an d whersas well-grounded apprehensions are entor—
tained of the utter extinciion of oysters in the State, as well in consc-
quence of the immense quantity thercof exported as the destructive imple-
ments used in catehing them: Therefores, . . M

As the cne hundred and twenty-two years of history of the Maryland
oyster industry show, amnrehensions of "ubter extinetion of oystoers M
was well-founded. lorcover, numerous atbempts Lo conserve the fishery
by purely restrictive maasures, produced no good results. Oyaster bars,
subject Lo intensive dr dging, bscame denleted, and the natural propagation
of aysters could not kean pace Vluh the rate of fishing. A general de-
c¢line in production follovwed, and the vield of the largest oyst ter-produc-
ing area in the world dirdnished to only a fracticn of what it was fifty
years ago,

The decline of the oyster industry in Ma ryland attracts special atten-
tion, because in no other state of the Union has bhe legislative body
devoted so wuch of its time bto the consideretior of oysver laws and rogu-—
lations. 1Tt is said that since 1820, the greaber rart of the time of the
Haryland General Assembly has been dwv0ued to the ciscussion and cnactment
of oyster laws, and that bthe number of goneral and Sounty measures ~depted
by this legislative body curpassaes the total dealing with all other subjects.
Certainly, there has besn no lack of 1uh4ulhdawv sttontion to the oyster
problam% of the State. The rocord indieatas the vitsl Importance of the
oyster industry to the people of Mlaryland, bub at the same time shows the
futility of attempts to solve the problam oi oysbter conscrvaticn solcly
through laws and rugulations.

by introducing a system of eultivation of aysters, The game is truc of
other states; the policy of frec Pbhm* on public recfs has besen main-
tained, and oyster farming by private eaterprisc was discouraged, and
sometimes made virtually irmpossible tnrou%a lack of adequate legel and
administrative protection. Oyster-farming cannot be expocted to Drograess
if the pottom leased to a private planter can be taken away from him on
the testimony of two or three citizens, tostifying under oath that the
ground in quostion wos for ‘merly a natural oyster bed and produced oysters
in guantities sufficient to prOV1de profiteble fishing. ler%qard of
propariy rights, poachirg and gtealing of oysiers from private groulaa

Ho scerious efforts have been made to rehabilitate the deploted hobtoms
(]

)

and lgnlency'of courts in dbdl ing with trespasses present in many Statos
almost insurmountable difficultics to the establishment of ogster cultbi-
vation.

NaTURAL OYSTER BEDS AND CONSERVATION

Legal definitions of & natural oyster bed vary from state to state,
are usually asbiguous and are, therafore, subject to different interpreta-
tions. Although some of the StguPS PCCOFHWAG that natural beds may ceass
to produce oysters in commercial quantitics and, therefors, should be
leased %o private oyster growers, the period of time regquired for the
ground to remain nonproductive bafore it cuan be lensed is toc long. Vhen
such a bed becomes available o private growors, it may be so nearly
destroyed that it is no longer desirable,

[nd




of comservation intent, such as resirictions on gear or rate of fishing,
closed periods, and reguirements for culling, and return of a certain
porticn of the shells to the natural beds. While sound and Justified
by the circumstances, these neasurcs are shown to have been ineffective
by the present condition of the natural grounds.

The oyster laws of virtually cverv coasztal state contain provisions

Failure of the laws is probably a result of our faulty concept that
the adoption of a new regulation is by itsslf sufficient to solve a proolem
of conservation. The facts, however, show that the enactment of numcrous
conservation laws had little effect in conserving the oystor beds, and
that honest enforcement of the restrictive measures failed +o stop depletion.

The reason for this unfortunate result is that, at the present time,
under the most favorable conditions, the rate of natural propagation and
growth of the oyster population is too low to replace the stock baken by
commercial fishermen. However, the productivity of oyster beds can be
materially and rapidly increased by adopting a system of cultivation and
by applying proper methods of oyster farming,

PLANTING OF SUELLS AND SEED

In the absence of a definite systen of managenent, inecldental measures
such as planting of shells and seed or enforcement of cull laws, ete.,
are incapable of protecting our resowrcss from further deterioration for
they deal with only a few phases of oyster cultivation while nzglecting
others that are equally important. Chviously, there is no reason for
planting shells in a location wherc setbing cannot be cxpected bacause
of the lack of spawmers, fouling of shells, or for sone other cause.
Yet millions of dollare and thousands of tons of shell have been wasbed
in the past to comply with the law demanding that shells be returned to
oyster bottoms. Huge rehabilitation projects carried out only a few years
ago by some of the states, as part of the national relief program, involved
the transplanting of willions of hushels of shells and seed oysters. So
far as the rostoration of the oyster beds was concerned, the results were
entirely out of proportion to the moncy spent, and In many instances were
negative. In several well-known cases, Tailure was due to the ignorance
or inefficiency of the supervisors of the projects who piled oyster shells
on the botbtom of the sea in heaps several feet high with the expectation
that tides and currsnts would distribute them; planted them in polluted
areas where fishing is prohibited; or mistook a small noncormercizl variety
of oyster (0. gquestris) for a year-old castern oyster and transplanted
thousands of bushels of this Yseed" which of course never inercased in
size and only damaged the beds. Even when large scale planting operutions
on public beds were carried out intelligently ard skillifully, they resulted
only in a temporary inprovement, for the supply of marketable oysters was
removed within a few weeks after the grounds were opsned to fishing.

Planting of seed or shells by the government is considered by many
&5 an indirect subsidy to the dredgers and tongers. Iven as a subsidy,
the system is not effective because the henefit obtained from it is of




very short duration. It doss not result in permanent lmprovement of grounds
‘and under present conditions has very little value as a conservabion mea-
sure.. Yet it is a well-sstablished fact that planting of shells and seed

is the principal operation employed by every oyster grower in the culbiva-
tion of oystars. The state governments fail to obtain even a small degree
of success in rehabilitating public grounds becouse, not having a comprehen-—
sive or convinuous sysitem of management, they are not in a position Lo de-
termine what snould bz undertalien under existing cilrcumstances. In deciding
when, where, and how many shells or seed to plant, or when and under what
conditicns the marketable oysters should be harvested, they often act in
ignorance or are influenced by political consideraticns.

PRODUCTIVITY OF QYSTER BOTTOLS

lzintenance of oyster botboms on & sustained yield basis and full util-
ization of the potentiasl preoductivity of oyster grounds are possible but
can be achleved only as a result of a well-plammed and carefully executed
systenm of cultivation, Thus, if public oysier gronnds are to return to
productivity, their mancsement must toke Iinto consideration the suitability
of bottoms for catching seed or for growing markazwible stock; the rate of
growth of ovsters; the natural productivity of bobioms; establishment of
spawning grounds: and planting of c¢ultch., Plans rust be worked oub after
the adaptability of the existing bottoms for definite phasss of oyster farm-
ing has becn asceritained, and the extent of various areas and bhelir poton-
tial productivity detormined.

An estimate of the present assets of the oyster fishery indicates
that the potential yield of our public ovster srounds is far greater than
thoir present crop. There are at present about one and o guarter nillion
acres of oyster grounds which yield only about L5.2 miliion pounds of oyster
meat—--or on the average from 5 to 4 bushels of oysters in the shell per
acre. Many of these grounds are so depleted that they no longsr attract
the oystermen who, naturally, seek more prolific areas. The average figure
of procuctivity is, thersfore, too low because it includes areas, which,
at present, do not contribute to the fishery. If through the application
of methods of cultivation 500,000 or less than half of the tobal number
of acres could be made bo produce ammually about 30 bushels per acre, a
total yield Irom public grounds of betwsen 75 and 90 million pounds of
neat, or aboubt twice the present amount might be expected.

Of course, such an improvement cannot be made in a short time. Usually
much more time is regquired for the restoration of a natural recource than
for its destruction. The sooner, however, we adopt a policy of betiar manage-—
ment, the sooner we con expect results. From the example of the culviva-
tion of the Pacific oyster in the State of Washinston, we know that within
a few years the yisld of this industry grew from virtually nothing to about
10,7 million pounds annually with the expectation that production can be
increased materially in 1943 and 19Lh. This is an outstanding example of
the success of oyster farnming conducted by private entcerprise and with very
little encouragement by the government. Despite this achievement, there
exists in many states almost unconguerable opposition to the idea. of private
oyster culture so that attempts to obtain legislation liberalizing the con-
ditions for the lesasing of natural beds are doomed to foilure. This situa-
tion leaves the state governments no other alternative but themselves to
engage in the cultivation of oysters.
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CULTIVATION COF OYSTZERS

There are various degrees of cultivation. The most elaborate systen
practiced by the large commerciul concerns in northern waters comprises
several distinet operations such as, prepiration of bottems, planting cultch
to catch spat, transplantving It to growing zrounds, plonting of young oys-—
térs grown from spat to maturing and fattening ground, and harvesting and
preparation of the oysters for the markst. An aliost complete lack of
cultivation is found, for instance in CGeorgia, whare the supply of oysters
for camneries and shucking houses is obtained from badly neglected and de-
pleted public grounds or is imported. Qysiter culture in Delaware and New
Jergey is in an intermediate condition for the grovers are partly dependent
on the existence of public reefs from which to obtain seed for planting
on privately-cvmed beds.

Since the limits of this leaflet do not peruit a detailed discussion
of the legal and tochnical problems of individual Stabes, certain basic
principles are outlined which, with necessary modification, can be applied
to a variety of local conditions. One must bear in mind that natural oys—
ter. beds camot produce as many oysiters as can cultivated bottoms. The
chief reason for this is that the wild pomulation of the natural bed is
composed of various age groups which, Lo a certain extent, interfere with
each other., 8pat and sced atitach themselves ho the aduli oysters and com-
pete with them for water, oxyvgen, and food. Some of the smell oysters can-
not be culled off, and ar> destroyed when the catch is delivered to the
shucking house, while others are injured in culling and perish. Shells
of young are easily broke:n by the tecth of heavy dredges adjusted to take
large oysters and harvesting somobines results in the destruction of large
numbers of undersized specimens,

On the other hand, a unit of the planted bottom of a well-conducted
farm contains a population of coysters of a wniform age which are placed
in a desired concentration and are not disturbed by dredging. There is
less competition for food and the oysters have better conditions for rapid
growth and fattening, Harvesting from a cultivated bottom does not require
culling and is, therefore, more efficient and economical,

In planting operations as usually conducted by State governments, no
attention is paid to the segregation of oysters of various ages. Thus, in
spite of the efforts and money expended, the planted bhed still retains all
the undesirszble conditions of a wild "matural" one, under which production
in pounds of meat per acre cannct be high.

MANAGEVENT OF PUBLIC GROUWDS

Considerable improvement in the management of public oyster grounds
can be expected if state planting operations ars conducted by a plan similar
to that used by private oyster growers, Simple computation shows that it
is more advantageous to plant spat than seed oysters two or three years
old. A bushel of shells containing about 2,000 spat may be expected to
produce, by the end of the third year, between l; and 5 bushels of market-
able oysters (assuming 300 oysters to a bushel and cumulative mortality




of 20 percent). With the higher concentration of spat that sometines pre-
veils, an even higher yield of 6 to 7 bushels from 1 bushel of spat may

be attained. However, a return of 1:1 is the average that can be expected
from plant: 2- and 3=year-old seed. Sirce the cost of planting one bushel
of shells with spat or one bushel of seed oreters is about the samg, the
advintages of planting the former are obvious. '

To ensure a sulfficient supply of seed, existing setting areas should
be utilized tc establish spavning grounds closad to fishing, and by provid-
ing culteh. State grounds from which planters are permitted to take seed
for planting should be protectad by prechibiting the removal of adult oysters
and shells. The taking of these is probably one of the chief reasons for
the exhaustion of seed grounds in Delaware Bay. The situation can be easily
remedied by the enforcemsnt of existing laws and by the establishment of
sanctuaries.

Planted arsas should bs closed to fishing and opened only when the
oysters resch markotable size. Then the bed ean be opened to fishing and
the oystermen encouraged +o reomove and market all of the oysters in order
to have the ground ready for the next planting. Since natural growth of
an oyster populabion is not great encugh to keep pace with the rate of
commercial fishing, no good purnese is served by leaving marketable oysters
on planted ground. They should be removed and replaced by seed.

et
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cultivated grounds to frac fish ng may result in such a rush and competition
among the dredgers and tougers thalt the markot nay be glutted, pricos fall,
and the harvest largely wasted. These undesirable features, which in the
past have caused great confusion and disorganization in the fishing industry,
can be avoided by establishing a daily catch limit per boat, and by restrict-
ing the number of boats, or both. This can be accommplished by various means,
as by issuing special permits good for a limited period and by checking

the boats and their loads when they leave the grounds. For the successful
operation of a progranm of state managenent, the controel of the harvesting

is as important as the production of the ecrop.

Harvesting of oystors s d be regulated becausae the opening of state-
]

In carrying out this gensral scheme it is Suggested that, at first,
the badly depleted bottoms be set aside for state planting. Since fishing
onn them is unprofitable, their closing will not interfers with the existing
fishery. The areas selected for planting should be closed, posted, and
cleaned.,

From the very tegimming, distinction should be mads between the setiing
and growing grounds and no shells should be planted on the latter except
for reinforecing soft bottons. Depending upon local conditions and the
time required for the oysters to reach marketable size, grounds should
be usad in rotation to be ready for harvesting in 2, 3, or 4 years.

Two guestions naturally arises (1) How should these oyster-farming opera-
tions by the state be financed, and (2) why should all the work be carried
out for the benefit of the oystermen who appear only as reapers of a crop




they do not plant? An indircct subsidy to the oystermen from the general
taxpayer's money can be avoided if, for the privilege of harvesting from
planted areaz, a special assessment is made on each bushel or zallon of oys-
ters ‘taken, and the money so collected is in turn spent con the improvement
progran. Funds for shell planting which several states have at their dis-
posal could be used to defray initial expenses. At prezent, this money is
spent in more or less indiscriminate planting and is usually dissipated
without producing permanent improvement. Suppose that under a new system
of management, the stote plants several thousand acres of prepared, good
grounds at the rather high cost of 75 cents « bushel of shells, each con-
taining about 2,000 spat. By the end of the third year when the oysters
are ready for market, they can be expected to yield about lj 1/2 bushels to
one of the original seed. The grounds would then be open to the oystermen
who would pay, howsver, a special assessment for the privilege of taking
cultivated oysters, and whose catch should be regulated.

Harvesting oysters from cultivated grounds requires less effort than
working on depleted natural beds where oysters are scarce, and it is rea-
scnable to expect that the oysterman would be able to make a good prefit
even if assessed ai the rate of 20 cents a bushel. Rsecause the yield of
cultivated oysters in pints per bushel averages higher than thot of wild
ones, the assessment covering the cost of cultivation cannot be considersd
too burdensome, especinlly if the market price of oysters remains at the
present level. Iven at a selling price of $1.00 a bushel the ovstermen would
be able to make a substzniial profit because of the better yield and conse-
quent higher efficiency of harvesting on planted areas. 4% the rate of 20
cents a bushel, the State would collect 90 cents (L 1/2 x 20) for each 75
cents invested in the planting and could apply the money to a reveolving fund
from which further oyster farming operations would be administered and financed.
The figures suggested are here given only in illustration and should not
be considered as definite recommendations. The proper rate of assessment
vould vary in different states and in different years depending on the success
of planting operations, market conditions, and other factors. The assess-—
ment is restricted to the crop harvested Irom state-planted grounds and
does not apply to other beds under the jurisdiction of the state that are
not cultivated. For collecting the assessment, a system of checking can
be adopted similar to that now in operation in Louisiana. Oysters gathersd
in Louisiana for the cameries at Biloxi, Milssissivpi, must be cleared through
& port of entry where a certificate is given showing the number of bushels
and the point of crigin of oysters taken ocutside of state waters. Payment
of the assessment is made through the operator of the plant receiving the
oysters. I belleve a similar system for the collection of a special assess-
ment on cultivated oysters taken from state-planted grounds can be worked
out in every state.

The proposed system of management can be put into operation gradually,
by a state, beginning with a limited area, carefully selected, in a section
where it can easily be patrolled.

In states where strong antagonism exists botween the tongers and the
dredgers, a certain degree of reconciliation may be attained by offering
to both groups an opportunity to participate with the siate in oyster-farm-
ing operations. Dredgers who agree to prepare the bobtoms and plant specified
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amounts of shells or seed moy receive *h return preferred rights in harvest-
ing the crop. Similarly tongers may be encourased to engage in the produc-
tion of sced by planting shalls and otnav 011tc1 in the inshore waters and
selling their surplus to the stzte. It is believed that in this way produc-
tion of secd oysters can be increased. Tongers whe ovm small farms along

the shores c¢an obtain additional income from this source znd utilize with
profit the time they are neot enzaged in fishing. Other nethods of coopera-
tion betwzen the sitate and the oystermen can be devised. For instance, the
right to harvest planted oysters may be offered at public auction and grlnuec
to the highest bidders,

It is not the present purvoss to dilscuss details of organization which
obviously must differ in the various states, in accordance with natural,
cconoemic, and social conditions. Tt should be reemphzsized, however, thw .
the productivity of oyster bHottons can be maintsined only ,nrough cultivation.
I the development of private oyster-farming is impossible, then the cultiva-
tion of bottoms must be carried out by the state povernments. In the majority
of the states, the mancgenent ol the cyster Fishesies is in the honds of the
legislative Hodies and oThen bacomas a political i”“ue in which the 1nteresu
of conmservation arc submerged or losi. Evsn in swcotes where the adminis-
trative officer enjoys discretionary power, his twurce of office is 1ra1rectly
dependant on the voters. HMany difficulties in th: past can bs abtributed
te the failure of state administrators to ccquzint the fishermen with the
reasons for adopting certain restricbive measures. The success of a new
cystem of management of oyster bottems, as outlined ahove, denonds on the
support it may reccive from the people who exrn thoir livelihood by oyster-
ing. It is, therafore, cssential to nepularize nov ideas auong the oyster-—
nen through meetings, publications, and demonstrations and to gain their
confidence by organizing loczl councils to formwlate thodr specific needs
and discuss ways of overcoming difficulties. The oninmosity betwesn the

isherren who noturally wont to use the mest effective methods of fishing
nd the administrator who restricts thedlr activity can be minimized or
glinminated 11 attempis are made to exnlain bhe UTjPCiOlES of managenent and
make the fishermen a party to the conservabtion effort. The task may be
difficult espocielly at the begimming bub it is certain te produce good
results in the long run.

The cxecution of a 1‘W‘program of managenent must be based on a thorough
knowledge of local grounds and on an understanding of the behavior of oysters
in each locality. It Mlll be necesgary, therefore, te have a staff of compe-
tent oyster biologists or oyster culturists to study locnl conditions and
to direct oyster farming operations. Extensive experimentzl rosenrch may
be needed in many localitiss in order o determine ths bhost nethod of ro-
habilitation of oyster bottoms and thelr protection against enemics, para-
sites, and pollution. These are services which, perhaps, muy baest be ren-
dered by a Federal or interstate organization.

SiED QYSTERS
Students of oyster preoblems in the United 3tates reclize that the pro-

duction of spot and of an adequate supnly of secd-ls essential to success
of the industry. Future progress is dependsnt on our zbility to produce



seed oysters in ths localities, and 2t the times when they are needed.

In past years, considerable progrzss has been made in acquiring knowledge

of the factors that control the spawning and setting of oysters, but still
more specific information is necded in order %o understand how the ovster
larvae react to the outside environment and why they set successfully in

one place and fail to do so in ancther. It is well-knovm that good setbing
grounds may be very poor for the growing of cysters and that good maturing
grounds may be useless for catching spat. In general, the best seed grounds
are close %o the mouths of rivers in waters of low salinity.

Seed grounds close to industrial and densely populated areas suffer
more from industrial and domestic pollution than do those located farther
offshore in deeper waters. 4 great many formerly productive sced-oyster
grounds have been destroyed by industrial wastes. Furthermors, seed areas
cannot be fully utilized because they are under the jurisdiction of rmunicipal
or county governments which have a tendency to issue regulations intended
to protect the rights of locul residents rather than those of the entire
state or country. Under these cenditions full utilization of the seed-
oyster possibilities becones impossiblc.

Observation of the practices cmployed by nrivite growsrs and by sone
of the staiz governments shows that transplantation of seed is often carried
on without proper safegunrds. For instance, no effort, as a2 rule, is made
to remove the oyster-drills and their egg-capsules and no attention is
paid to the condition of young oystsrs. Recent studics disclose that on
many of the natural ssed grounds, espscially in southern waters, the oysters
arc badly infected with a protoroan parasite (Nem~topsis). st rathsr large
quantitiss of the infectod sead have been gathered and planted among healthy
oysters. Apparently, Nematopsis infection does not destroy the ovsters
under normal condivions and it 1s firmly established that the parasite is
not injurious to human health, yot there is no doubt that its prescnce
is wndesirable for it may affect the quality of the oysteors and even render
them unmarketable. As in the cnse of the oyster-drills, which are being
spread primarily by the oystermen, the Nematopsis parasites also are dis-
tributed over a wide range through carelessness of the planters.

The problem of adequate production of healthy secd oysters is a serious
one that should be given carsful attention by the state governments. BEs-—
tablishrent of spawning and seced reserves appears to be one of the methods
of mesting the situation, and of making good use of many of the depleted
and abandoned public grounds.

CCHTROL OF ENEMIES

Depredation by starfishes continues to be a major concern of oyster-
growers in the North, That starfish infostation can be controlled and
that thousands of pounds of oyster meat devoured by these pests can be
saved for human conswiption have been demonstrated by the work of biclogists
of the Fish and Wildlife Service and others. It has been shown also that,
to be a success, the control of starfishes reguires organlzed affort on
the part of private oyster-growers and the state governments.
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Surveys conducted by the U. 8, Fish and #Wildlife Service in Long
Island Sound give ample evidence that abandoned private beds neglected by
the owners, and unattended natural beds nopglccted by the state, are the
principal breeding places of starfishes. It is an obvious responsibility
of the state governmenit to provent publiely ovmed grounds from becoming
2 menace Lo the nearby private oyster-farms. On the other hand private
planters, in fairnsss to their neighbors, should be required to free their
uncultivated plotes from dengurous pests.

ROLLUTION

The dncreass in domestic pollution of inshoro wabters is a serious
obstacle to the progross of the shellfish industry. EBvidence indicates
that not only is there a considerable inercase in the spread of domestic
pollution, resulting from increased war productieon activitics, and the
construction of new nilitary and naval establiishrmonts and housing projects
for war workers, bubt that thure is a tendency on the part of the health
officers to rclax their vigilance. The interests of the oyster industry
demand that public health be fully safegunrded snd that no compronmisce be
accepted where there is danger of an infscitsd product rewching the market.
For the sake of self-prescrvation the industry should insist on strict
enforcement of public health regulations. In doing so, it will prevent
repetition of the disaster of 1925.

Industricl pollution also interfures with the oyster industry. Various
chemicals, oils, and pulp~niill wastes onter our cozstal waters in ever-
increasing quantities. Extensive research is necessary in order to devise
nethods of purification, or recovery of various wastes so that they will
nety be discharged into our bavs and cstuaries and accumilate on the shell-
fish bottoms. The toxic offect of nany of the polluiants has been deion-
strated by nunerous studics conducted by the U. S. Fish and Wildlife Service
and by various state and university laborotorics in this country and abroad.
Hany progressive manufacturers show their willingness to cooperate with
those sngaged in the conservation of our food resources, while othors
protest the resulits of scientific findings and try to prove that the wastes
that are discharged into the waters are net only harmless to marine life
but are even stimulating to its propagation and growth.

The solving of pollution problcms should bu sought throush coopera-
tion in rescarch conducted jointly by fishery biologists and the teochnolo-
gists working for manufacturing concerns. 3cicntific and technical studies
of the method of recovery and purification of industrial wastes may leod
to economies and funds expended for this purpose, in the long run, will
bring higher dividends than meoney spent in unconstructive litigation.

CCHCLUSICN

It has boen shown that the potential productivity of shellfish bottoms
is much greater than their present yield oand that the decline in the pro-
duction of oysters is dus to lack of cultivation on public grounds. The
rehabilitation of depleted bottoms can be attained by adopting a system
of management which will result in their development and pernit long-con-
tinued utilization. Certain principles of such 2 system have been sug-
gested to stimulate intercst and focus attention on the urgent nead for
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modifying obsolete and inefficiant methods of administration of the oyster
fishery. The management of shellfishery rescurces is a state problen

that should be sclved separately by the citizens of the various states
through their legislative bodies. Action should be prompt as our present
system, or lack of one, is lcading to the gradusl depletion of our valuable
shallfish resources. However, it is certein that production can be ma-
terially increased by fcollowing certain basic principles of cultivation
and management.
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