XXL.—REPORT TO THE MINISTER OF THE MARINE RELATIVE
TO OYSTER-CULTURE UPON THE SHORES OF THE BRITISH
CHANNEL AND THE OCEAN.*

By G. BouCHON-BRANDELY,
Secretary of the College of France.

MonNsiEUR THE MINISTER: You did mé the honor to charge me with
the mission of ascertaining the condition of oyster culture upon the
the coast of the English Channel and the ocean.

I return from this mission with the profound conviction that this new
industry, so peculiarly French, has, after some unsuccessful attempts
in the beginning, arising from the noveclty of the enterprise, entered
upon a stage of development and progress so well defined that we dare
‘affirm nothing can arrest it.

Theecver-increasing demands of consumption, stimulated by the prompt-
ness and facility of traffic and the more general diffusion of wealth, have
engaged public attention for more than thirty years,

Agriculture was first to make the effort to supply these increasing
necessities, but the ever-recurring demands for a sufficient food supply
Dot permitting any of our natural resources to be neglected, the rivers
and the seas have been placed under tribute and constrained to furnish
their share. In a few years our coasts and our water-courses were ex-
hausted. Then arose, as an economical question of the first rank, the
necessity of repeopling the waters and placing the fisheries (domaine de
la péche) under regular conditions of production.

Such was the origin and raison d’étre of pisciculture and oyster-cul-
ture, two industries which have been created in our own time.

Previously, in 1872 and 1873, M. the Minister of Public Instruction
had confided to me the double mission of studying fluvial pisciculture
in France and abroad. I had occasion to recognize and to note with
regret that while in many neighboring states the main rivers and their
tributaries were being successtully restocked with fish, in France, where
pisciculture originated and where it had its first scientific laboratory,
and where the six hundred water-courses which furrow its surface af-
ford a working field of not less than 600,000 hectares, it was not an
object of regular or general pursuit. To-day we may, with some pride,

* Rapport au Ministre de la Marine relatif @ Postrdiculture sur le littoral de la Manohe
et de I'Océan, par M. Bouchon-Brandely, Secrétaire du Colldge do France. Ezirait du Jour-
nal Officiel des 22, 24, 25 et 26 janvier 1877. Paris, Librairie des publications ldgisiatives,
4. Wittersheim et C*, Quai Poltaire, 31, 1877.—Translated by MARSHALL MCDoONALD.
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point these people—our masters in the art of cultivating the waters—
to the progress which oyster-culture has made upon our coast.

Undoubtedly the cultivation of the oyster was practiced long ago,
and wherever this shell-fish holds a position more or Jess important as
a food resource, its artificial rearing has engaged attention, but it has
-not become, as with us, a systematized industry.*

It is fitting I should declare that the Department of the Marine has
dowered France with the industry of oyster-culture. To it belongs the
credit of the first'attempts and of perseverance in the enterprise, as
well as the honor of the results to which this report bears testimony.

The idea of establishing special devices to arrest and preserve the
spawn which the oysters permit to escape into the water during the
period of gestation is comparatively recent. 1t originated with a dis-
tinguished officer of your administration, who has given to it practical
realization.

In 1851, when M. Coste visited the oyster establishments of Lake Fu-
saro and found in progress there some timid and irregular attempts at
oyster-culture, M. de Bon, then Commissioner of the Marine and chief
of the service at Saint-Servan, was engaged in the re.establishment of
the oyster-beds at the mouth of the Rance and in the roadstead of Saint-
Malo, by means of oysters brought from the natural beds in the Bay of
Cancale. He carried on these attempts with great perseverance and his
efforts were crowned with success. He demonstrated afact of the great-
est importance to the new science, and which up to that time had been
doubted, viz, that the oyster was capable of reproducing itself in loca-
tions which were laid bare at low water (terrains émergents), and that
it was possible to obtain a harvest of spawn from them. To confirm
this discovery M. de Bon himself established a parc for experimental
investigation, in which he conducted a series of experiments to ascertain
the best means of securing the spawn. He devised apparatus for col- -
lecting it, and very soon he forwarded to the minister a spawn collector
of his invention covered with young oysters. A detailed report accom-
panied it and afforded a demonstration that was unanswerable.t

The complete success of these experiments was anuounced by M.
Coste in a report dated February 5,1858,and inserted in the Moniteur
of the 28th of June following.

It is proper here to give an account of the part borne by M. Coste,
professor in the College of France,in the inauguration of the new in-
dustry.

In traversing the coast upon a missiou of the Emperor, who had
directed him to conduct a series of experiments in regard to marine
pisciculture, this illustrious embryologist visited Saint-Servan in the

"month of August, 1857. There he found the cultivation of the oyster

* Report of M. de Bon, Commissary-General of the Marine, on the condition of oys-
ter culture in 1875.
t See the note inserted in the Moniteur Universel of October 8, 1859,
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begun. He saw the decisive results obtained by M. de Bon as well in the
restoration of the natural beds as in the securing of spawn. Here was
the practical confirmation of his theories, and, moreover, the revelation
of the means of carrying them into effect, whlch he was still seeking for.

His lively 1magmatlon was filled with euthusxasm at the dlscovery of
M. de Bon. " To popularize it he brought to bear the prestige of his high
position in the College of France, his distinguished reputation, his sci-
entific knowledge, and the declared support of the head of the state.

Means of action were placed at the disposal of M. Coste, and con-
siderable sums of money were devoted to attempts at restockmg upon
a vast scale. Private industry demanded to share in the movement
and followed the impulse given by the Government.

We know what bitter disappointments attended these first attempts.
They seemed to compromise forever the future of the oyster industry.
But the administration of the marine was awake. The control of it
passed into the hands of M. de Bon, who had taken to heart the suc-
cess of the enterprise, and who never lost courage.

The strict observance of the decrees of 1852 in the conduct of the
fisheries may be regarded as having contributed largely to the actual
prosperity. These decrees, the wisdpm and opportuneness of which the
event has demonstrated, were intended to stop the spoliation and ex-
haustion of the oyster-beds and to subJect their exploitation to strict and
rational regulations.

These decrees M. de Bon had prepared the way for by his reports
and his experimental researches,

The persevering application of these measures, the care unceasingly
renewed, the encouragements and the example, which the administra-
tion of the marine continually gave, resulted in bringing about the
restoration of the natural beds, which were approaching exhaustion, and
in provoking arevival of oyster-culture by private individuals.

These, deriving instruction from their own observations and the ex-
periments conducted by the state, have improved and almost perfected
their methods. After a rapid revival, we now find this industry yielding
remunerative returns to those engaged in it, and not without profit and
bhonorto the whole country.* But we must notforget that administrative
guidance is as useful now to assure its success as the solicitude and the
encouragement of the state have been necessary in the past to prepare
the way and guide its first steps.

In the course of this report I will doubtless have oceasion to state con-
tradictory facts, for in practice divergences in the application of pro-
cesses constantly arise. This is due to a variety of circumstances.
Methods cannot be invariable; they must possess sufficient flexibility to
adapt themselves to all natural conditions, and these conditions vary

* Tho number of persons who derive their support from the oyster industry may be
estimated ut 200,000 at least.
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greatly with the region, the climate, the nature of the soil, the composition
of the waters, the direction and strength of submarine currents, etc.

Doubtless some phases of this long practical study should be exam-
ined and studied separately,but in this report, the only object of which
is to make known the condition of oyster-culture upon our-coast, it is
not necesgsary to disengage and discuss them. I will content myself,
therefore, while making from time to time some observations, with stat-
ing my mission in the order I have accomplished it, and describing the
industry in each locality just as I have seen it.

COURSUELLES-SUR-MER.—Situated in the vicinity of the natural oys-
ter beds of the English Channel and the plantations of Dives, at the
mouth of the river Seulle, from which it borrows its name, Coursenlles
is one of the points upon the coast of Normandy where the industry of
oyster-culture is practiced with success and profit.

The oysters sent from this station bave long enjoyed in the markets
a well-deserved reputution. Nevertheless, Courseulles is not a place of
production. Theplanters (pargueurs) who bave established oyster ponds
(viviers) there, possess, at Saint-Vaast-la-Hougue, bedding-grounds
(étalages) devoted to the growth of the oyster, and the pares at Cour-
seulles are nsed only to fatten them and prepare them for market. The
oysters handled there are generally obtained from the beds of La Manche
where the fishermen collect them to sell’to the dealers.

These oysters would not be held in such esteem by the consumer, if
they were not previously subjected to a special training (éducation)
which is the peculiar industry of the planters of Courseulles. This is
designed to impart to them that delicacy of flavor for which they are
famed, and the ability to bear transportation without losing their fresh-
ness.

The oyster parcs of Courseulles are excavated behind the sand hills,
and bave commuxnication with the sea through the mouth of the Seulle.

Disposed in order along the banks of this water course, they communi-
cate with each other by means of canals through which, twice in a fort-
night, and for several consecutive days, the cool waters from the sea are
borne in all directions. )

Each pare is provided with a gate which serves either to retain the
water or to empty the reservoir, when the tide runs down, and also
gives passage to fresh water when it is necessary to fill the pond. In
the last case the gate is not opened until the tide has risen above the
level of the water in the reservoirs. .

It is at this time that the waters are the purest; earlier they hold in
suspension the mud stirred up from the bed of the river, and the earthy
matters that the waves have washed from the banks.

The parcs excavated in an argillaceous soil, occupy an area of 15 or
16 hectares, a space which may be enlarged in the future. They are
from 80 to 100 meters in length, 12 wide, and have a mean depth of 2

meters.
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The sloping banks form with the bottom an angle of forty to forty-
five degrees, and are covered by a layer of gravel two to four centi--
meters in thickness.

About the middle of August the oysters of Saint-Vaast-la-Hougue-
begin to arrive at Courseulles in quantities as needed by boats appropri-
ated especially to this work.

Only those are brought which are of the prescribed size, since, from
the lateness of the season, as well as the nature of the formation in
which the ponds are excavated, it is not expected that they will increase
much in size in their new home.

Before leaving La Hougue, and, again after arriving at Courseulles,
they are washed, assorted, and carefully cleaned from the mud and the
marine plants which are attached to them, and from all parasites which
may mar the beauty and regularity of the shell or depreciate its value.

The process of training (éducation) is very simple. The subjects are
left to recover from the fatigues of the voyage. Then those which are to
be sent first to market are spread evenly on the shelving sides of the
regervoir. With the aid of a rake, or even by hand, the rest are scat-
tered over the clayey bottom and remain there for a time, when in their
turn they are transferred to the sloping banks.

It is necessary to accustom the oyster to do without fresh water, and
for as long a time as possible to hold the water retained in the shell.
To accomplish this the oysters are left uncovered by the water morning
and evening. The first few days the duration of the exposure is only
half an hour or an hour, but the period is increased by degrees until,after
some time, the oysters may remain exposed to the air the entire night.

By this time the oyster has really been taught to keep its valves
closed, and may be transported long distances without opening or losing
its freshness. As regards the fattening, this is not the object of any
particular care. This condition occurs naturally at a certain period,
and, moreover, the parqueurs attribute to the commingling of the fresh
waters furnished by the Seulle with the salt water that peculiar dispo-
sition to fatten which characterizes the oysters of this locality.

During the summer and in the beginning of autumn the exposure out
of water should cease a little before sunrise and be resumed in the
evening after the temperature has fallen. At this period also the hand- -
ling of the oysters should be repeated oftener to prevent them from be-
coming milky, which renders them unfit for consumption.

In winter, on the other hand, it is not so necessary to inure the oyster
to this discipline of privation, and the continued handling is less indis-
pensable. The temperatire being lower, evaporation takes place less
rapidly, and the mollusk does not feel the need of fresh water so often.
But if the winter is severe and the period of frost threatens to last a -
long time, the oysters are sent back to La Hougue, where the parcs are
less exposed to the frost.

Courseulles furnishes annually for consumption from 20 to 30 millions
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of oysters. These are sold in conformity to a classification based upon
their size; (1) La grosse, (2) la marchande, (3) la belle, (4) la petite moy-
enne, (5) la perlot. The price varies greatly and depends upon the suc-
cess of the dredging. .

GRAND-CAMP.—The station of Grand-Camp is not less favorable to
the cultivation of the oyster than Courseulles, which is near by. But
the rough sea and heavy surf renders impossible the establishment of
pares under ordinary conditions. 1t is necessary to overcome the diffi-
culties presented, by engineering skill, a result successfully accomplished
by MM. André (Frangois) and Fébvre.

It will not be necessary to describe both of the establishments founded
in 1874 by MM. Fébvre and André. Both were organized on the same
principle. I will examine more particularly that of M. Fébvre, in
the founding of which M. Francois André also co-operated. This es-
tablishment is situated upon sloping ground about one kilometer from
Grand-Oamp, upon the other side of the Downs. It covers an area of
five hectares and is surrounded by high embankments which shelters it
from winds and storms. It is divided into 32 parallel basins, which are
for the most part 45 meters long, 15 wide, and 13 in depth.

The sides are constructed of stone without mortar, and the basinsg
are separated by roads for the convenience of the workmen. The service
of each basin is completed by a wherry, which the employés manage
with readiness. The water to supply the basins is admitted at the old
Fort Samson, distant about 50 meters from the nearest parcs. It is
stored in two reservoirs, and may be renewed at every flood tide. The
water is conducted to the principal establishment through a subterran-
ean canal, having a width and depth of about 1} meters. .

The distribution is regulated by means of strong gates, which at the
same time serve to keep the reservoirs full when the tide runs down.
A feed canal traversing the length of the establishment divides it into
two parts, and provides for the supply of all the basins, each of which
is furnished with sluice gates, by means of which the water may be either
introduced or drawn off.

The pares being established upon a gently sloping surface, and commu-
nicating directly with each other, a current through the interior may be
produced whenever desired.

I should add that several small springs have their sources in the
basins, and serve to temper the saltness of the sea water. The bottom
of the parcs is a stiff clay.

Between Fort Samson and the establishment are erected the work
rooms, where are conducted the different operations required in oyster
culture, such as the singling (detroquage) of the dredged oysters, the sort-
ing, packing, etc. In these operations fourteen women find occupation
for almost the entire year.

What is the purpose of these 32 basing? What are the processes em-
ployed at Grand-Camp by MM. Fébvre and André in haudling the spawn,
and in the growth, fattening, and greening of the oyster{
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The two semicircular reservoirs situated in Fort Samson, and which
first receive the sea water, are devoted to the preservation of the spawn.

A part of one of these two compartments serves at the same time for
some experiments undertaken by M. Fébvre in regard to the artificial
fattening of the oyster according to methods employed by oyster-planters
in America. These experiments have given no useful result.

The operations which precede the marketing of the oyster, viz, the
washing and disgorging, are conducted in a basin lined with asphalt,
in the principal establishment, which is reserved for this purpose.

Finally, in the other pares the oysters are classed according to age
and size. All the spawn treated at Grand-Camp is brought from Brit-
tany. The young oysters begin to arrive in the month of April, and
are at once placed upon metal trays 1 meter long and 50 centimeters
wide; from 4,000 to 5,000 are placed on each. The use of these trays
greatly abridges the time required to clean the spawn. To free it from
the sea mud it is only necessary to take the tray by the two handles
with which it is provided, and to agitate it gently in the water.

After a few months the growth of the oysters is such that it is neces-
sary to double the number of trays. But the basins of Grand-Camp:
being too small to contain the number of oysters which M., Fébvre raises
each year, a part of them are sent to Saint-Vaast-la-Hougue. The rest
are inclosed in boxes having an area of two square meters, which are
covered by wooden bars placed at intervals, so as to permit access of
water.

These boxes are submerged in a parc situated near the shore, and in
the vicinity of the establishment.

The oysters having attained a marketable size, they are, about the
~ month of November, returned to the shore parcs (pares deterre) and are
either spread upon the bottom or upon the trays, in order to fatten them.
The greening takes place at the approach of winter, at which time the
basins are carpeted with a green moss, the appearance of which is the
signal of the greening of the oysters, which takes place here as at
Marenues.

The oysters sent from the parcs of MM, Fébvre and André rival in
in quality and in form the very finest produced anywhere.

The shell, small, thin, translucent, and well rounded, recalls the oys-
ter of Ostende, which they also rival in table qualities. What espe-
cially distingunishes the oysters of Grand-Camp is their resemblance in
" flavor to the oysters obtained from the natural bed of Guinehaut,
which are held in such high repute. This bed is situated at the mouth
of the river Isigny, and unfortunately produces very few.

To give some idea of the extent of the establishmentsat Grand-Camp,
I would state that M. Fébvre is prepared at the present time to send to
market three millions of oysters.

SAINT-VAAST-LA-HOUGUE.—From time immemorial the flshermen of
Saint-Vaast-la-Hougue have coupled with their proper vocation that of
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cultivating the oyster. But with the exception of some new oyster cul-
tivators the most of the enrolled maritimes (inscrits maritimes) who
farm (exploitent) the parcs granted by the state content themselves
with keeping for a very short time the oysters obtained from foot-fishing
(la péche & pied) and from the dredging, to which, during the open sea-
son, the greater part of the population of this section devote themselves.

About the 1st of September the seafaring men betake themselves to
the natural beds to fish for oysters. The foot-fishing is only productive
at the time of the spring tides. It is pursued by women and children,
who only obtain the oysters which have been torn from their natural beds
by the violence of the waves.

The oyster grants of Saint-Vaast-la-Hougue, located on a miry-clay
deposit, comprise both dépéts or bedding-grounds and parcs. The
first, to the number of forty-eight, occupy an area of 463 hectares, and
extend over that part of the seashore called Couleige. These are re-
served for the young oysters which have to grow before attaining mer-
chantable dimensions. The second, which are appropriated to the
preservation of eatable oysters, are situated in the Toquaise, and are,
for the most part, sheltered from the sea by the little island of Tatihou.
They number 137, and occupy an area of 393 hectares.

The dépéts or bedding-grounds are only uncovered during the spring
tides. They are inclosed by walls of loose stons from 15 to 25 centi-
meters in beight. )

The parcs are also inclosed with walls of loose stone from seventy-
five centimeters to one meter in height, and have » thickness of from
two to three meters.

Upon the approach of winter, after the small oysters from the bedding-
grounds have been transferred to the parcs, in order to shelter thew from
the rigors of the cold season, a layer of clay mized with straw is rammed
into the interstices of the walls, which prevents the water from draining
out of the parcs at low tides, and the volume of water which covers the
oysters shelters them from the influence of the cold air and protects
them from freezing. The expense of maintaining these walls is borne
equally by the riparian proprietors. The bedding-grounds (dépdts) and
the parcs are cleaned once or twice a year. This is necessary in order to
remove the slime that the sea has deposited, and the marine vegetation
which has invaded them.

The oysters which succeed best in cultivation come from the Bay of
Cancale, or the natural bed of Dives; nevertheless experiments made
with the oysters of Arcachon and Brittany have given good results.

The cultivators of La Hougue are of the opinion that the parcage of
the oyster should not be prolonged beyond two years. The first year
they grow 3 or 4 centimeters, During the second the rate is slower,
but the oyster grows thicker and fattens. Indigenous oysters, or rather
those obtained in a very circumscribed radius, may be kept a longer
time. e :






