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"INTRODUCTION.

Theoyster, whose edible qualities are so remarkable, formerly abounded
upon our coast, and has always been in great demand. Successful
attempts at its cultivation date back to remote times, and Coste has
given an exceedingly interesting description of the ancient industry of
Lake Lucrin. Inthedays of the greatnessof ancient Rome, the proconsul,
O. Sergius 'Orata, attained such success in the cultivation and improve-
ment of the oyster, that & liking for the pleasures of the table, no less
than for the attractions of picturesque country life, drew every year
namerous patrician families to the environs of Lake Lucrin, upon the
_ pleasant shores of the bay of Naples.

Among the débris discovered about certain Roman camps, oyster-
shells occur abundantly, and history proves that everywhere-among the
many productions serving as food for man, shell-fish in general, and
oysters in particular predominate. This has resulted from the remark-
able hygienic properties possessed by this class of animals, and to judge
from the prescriptions of American physicians, one might be led to
believe that the flesh of the oyster bore the character of an universal
panacea.

* We do not intend to plead here the cause of the oyster, or argue in
favor of its increased use. The consumption has already attained such
proportions as to form in itself the strongest argument in its behalf.
When we consider, that in America nearly ten thousand millions are
eaten yearly, that in the city of New York alone the annual sales
amount to from seven to eight millions of dollars, and that, according to
M. de Broca, more money is expended there for oysters than for meat,
some idea may be obtained of the consumption in that country, and of
the important position occupied by this mollusk in the public welfare.
Taking into account the valuable nutritive properties of this product,
and the 1mportance ‘of making it & common article of food, one can un-
derstand ourregret at seeing it disappear from some of the most impor-
tant of the French beds. 'We do not need to seek the cause of its disap--
pearance from the French coast; ‘the fact is evident, and it is the fact
that we should bear in mind. Coste, whose name will ever be remem-
bered in connection with the great attempts of the past fifty years, in
advancing fish culture and the cultivation of marine products, has, with
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the characteristic glance of a man of genius, embraced the entire ques-
. tion, in all its bearings.

It is indispensable that we should, in this connection, review the plan
of work of this learned man, together with his principal ideas. When.
ever oyster-cultural enterprises are to be undertaken, it is Coste, and
Coste alone, who should be consulted, and whoever desires to make
oyster culture practical must reflect upon the fallures of Coste and
deeply ponder their causes. .

We give here, in a few words, the course pursued by the master. M.de
Quatrefages has contended that the artificial fecundation of the oyster
is possible; Coste has shown that the oyster is hermaphrodite, that the
eggs and spermatozoa originate in the tissues of the same organ, and
that the mantle of the parent forms the only favorable medium for the
.process of hatching. In 1860, he wrote the following words, which are
full of truth: “In the case of oysters, the natural processes are the only
practicable ones to be followed in connection with the industry.”*.  This
discovery, therefore, totally precluded the artificial fecundation resorted
to in fish culture, rendered the crossing of species impossible, and led to
a study of the natural development of the functions of the oyster, with-

. out the hope of controlling it. The fecundity of the oyster is very great.

Each individual is capable of producing from 1,000,000 to 2,000,000 eggs.
‘between the months of June and September. Hatchmg is accomphshed
as already stated, in the mantle of the parent. The eggs, which are
white at first, change in color, and when they have assumed a bluish or
slaty gray tmt it is an indication that the embryos have arrived at ma-
turity, and they are then expelled.

Impressed by what he had observed at Lake Fusaro, convinced, after
his trip to the little bay of Seudra, that cultivation might improve the
" oyster and glve it valuable qualities, persuaded, by the results of the mus-
sel industry in the bay of Aiguillon, that man might exert a powerful in-
fluence in increasing the abundance of these mollusks, Coste conceived
a comprehensive plan. He asserted that breeding was possible in’
basing or claires; he made a study of the spat-collectors, sought to
collect all the spawn produced by the parent oysters, and affirmed that
nearly all our shores might be planted and transformed. into fertile
regions of production, He insisted upon the duties of the department
of marine, in connection with the enterprise. ¢The administration,”
he said, “will see, a8 if by magie, the isolated banks of the entire har-
beor of Brest; and of the bays of Brittany, with the mouths of the affiuent
rivers, enlarged and united, by the formation of new ones, into vast
areas of production. The depleted beds of Cancale and of Granville
.Will be renewed, and will spread out towards very many localities,
where the depths are such as to readily favor the attempts made to
enrich them. The basin of Arcachon, all that section of 1a Manche, ex-
tending from Dieppe to Havre, from Havre to Cherbourg, and from

. *Voyage d’exploration, Industrie du lac Fusaro,
8. Mis. 29 60
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Cherbourg to Granville, will become covered with oysters, and the ex-
tinet beds of the districts of Rochelle, Oléron, Rochefort, and Marennes
will be brought back to their former prosperous condition.”*

Such enthusiasm in a man of science, who based his propositions upon
indisputable observations and upon the very judicious application. of
the principles of embryology, would naturally be communicated to others
and create numerous adherents.

' The first attempt at oyster culture on a large scale was made at Saint-
Brieuc. Over the spawnin g oysters deposited upon the bottom, fascines
were arranged and held in place by means of weights. The spat attached
itself abundantly, and at the end of a few months, the first lot of branches,
covered with young, were carried triumphantly to the palace of the
Tuileries. “I consider it my duty,” said Coste, “to propose to your
Majesty that you order the immediate restocking of our entire coasts,
including that of the Mediterranean as well as those of Algiers and Cor-

- sica, and not excepting the salt lakes of Southern France. * * * In
this age, in which, by the efficacious application of the laws of physics,
an invisible force carries thought along the conducting wires, with
which the genius of man has encircled the globe, physiology shall ex-
ert its power upon organic matter, by an application of the laws of life.t

Coste did not doubt the result; failure seemed to him impossible ; he
foresaw the complete transformatxon of the sea-coast, and exclaimed, in
his letter of March 20, 1861, to the Emperor: “I thank your Majesty for
having placed me in tl}e front ranks of the greatest enterprise of the
age, in connection with animate nature” Attempts were multiplied,
but progress and success seemed more and more retarded and lessened
in the course of time. The bay of Saint-Brieuc was swept by a tempest.
At Arcachon discouragement seized upon those who, in the beginning,
were most enthusiastic; for little or no spawn was collected. Coste
heard the name of charlatan sounded in his ears; his work was ridi-
culed even by those whom, in the expectation of success, he had loaded
with favors, and our modern Athenians were lavish in criticisms, in
which neither sarcasm nor bitterness was spared. Enfeebled by his
labors and deprived of sight, Coste struggled on. He hoped against all
hope, and maintained that the application of his principles would even
change the social conditions of the sea-coast communities.f His views
were met only by incredulity. He died at his post, despondent, greatly

‘discouraged, and to the last hour misunderstood by that multitude, who
treat with contempt all great ideas which do not meet with immediate
success. While others were occupied in criticising, a few men labored
faithfully, and in a few years, between 1868 and 1875, the production
and cultivation of oysters made remarkable progress on the shores of
Morbihan.

* Rapport & Pempereur du 5 février, 1858,
tRapport & Yempereur du 12 janvier, 1859,
{8ee the preface to the work of M, de la Blanchere, Culture des plages maritimes,
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In 1875, a local fair was held at Vannes, in one of the departments of
France. Those who visited the section of practical oyster culture were
convinced that the enterprise was not only practicable, but had even
grown to the rank of an industry. Fifty-four oyster-culturists responded
to the invitation of the prefect of the department, and displayed speci-
mens of their productions, in & tank prepared for the purpose. In addi-
tion, they thought it appropriate to exhibit their materials and tools, and
the methods of using them. A first glance sufficed to show that this
branch of industry had its principles, its methods, and its utensils, elabo-
rated and adapted by study and experience. _

Two grand prizes, in addition to the ordinary awards, were specially
offered for oyster culture. The first was to the culturist who, by his
perseverance and success, had contributed most to the development of
this special branch. The gsecond was to the.author of the best memoir
on the general subject. The second prize was not given, but the first
was doubled and divided between M. Chaumel and M. le Baron de
‘Wolbock., Through the efforts of the prefect of the department, a spec-
ial commission was organized, under the honorary presidency of the pre-
fect of marine. The labors of this commission, consisting of the study
of the memoirs presented by the competitors, the examination of the
parks, and the discussion of the processes in use at Morbihan, excited a
lively interest. Furthermore, it was decided that, in a general report,
‘the commission should set forth the condition of oyster culture at Mor-
bihan, in 1875, its progress, its prospects, and its demands.. This was '
the consummation of its labors. , .

Appointed to edit this report, we have attempted to perform this deli-
cate and arduous task to the best ofour ability. If this memoir contains
any valuable ideas, their merits -should be attributed to the oyster-cul-
turists of Morbihan. Weassume the responsibility of the imperfections
that may be found, and invoke the indulgence which we hope will not be

refused to good intentions: \
A, E. HAUSSER.

LoRIENT, July 25, 1875.

CHAPTER 1.

BREEDING PARKS IN GENERAL.

Time of spawning; extent of the parks.—The determination of the exact
time when the oyster becomes milky and its ovaries become charged
‘with millions of eggs, is of such importance that we must devote some
‘lines to the subject.
- “When the parent oyster, by @ series of contractions, throws out about
it that whitish cloud, so rich in life, it leaves to the forces ofmature and
to the instinets of its progeny the entire care of providing for the fixa-
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tion and development of the embryo. The works of M. Coste and his
followers, among others M. Fraiche and M. de la Blanchare, illustrate
the structure of the young oyster, with its embryo shell and promi-
nence armed with cillia, which, remaining in a state of perpetunal vibra-
tion, constitute a temporary swimming apparatus. The young oyster,
by this latter means, sustains itself in the water, until it finds a suitable
object for its attachment. Then, the temporary swimming organ disap-
pears, and soon afterward a little shell may be distinguished, about the
gsize of a lentil, firmly attached to the side of the collector.

It has been noticed that mud is not suited to the newly-hatched oys-
ters, which require a hard and clean surface for their attachment. But
it was not known when to place such objects in the water, when to offer
the embryos a suitable surface upon which they could live, for a short
time at least. / '

Many culturists, observing that the oysters became milky in April and
May, thought to prepare their collecting apparatus at that time. They
were entirely deceived, and, in an industrial point of view, unsuccess-
ful. It was this fallure, expemenced by Coste himself, which discouraged
the first attempts

M. Chanmel, in an interesting memoir, has given to the commission
the series of experiences by which he succeeded in meeting the diffi-
culty. “The. situation 1 1862-63,” said he, ‘“was very trying. M.
Coste, in dlscouragmg letters, did not disguise from me the fact that he
was on the eve of seeing his functions as inspector-general suppressed
and urged me on to a success which I already began to foresee, and for
which I tned to make him hope.

“T was, in fact, convinced that the principle was good but that he did
not yet know how to apply it, and it was towards this end that all my
efforts were now directed.

“1, as well as the greater number of oyster-culturists, had already
noticed that the young oyster never attached itself to any but the
cleaner portions of the collectors, and also that apparatus which had
been even fifteen days in the water was already salt.

4 Tt, therefore, became absolutely necessary for me to ascertain the
exact time of spawning, which would, consequently, be thb proper time
for placing the collectors. Upon this success depended. I made many
attempts to arrive at this desirableresult; but what turned out the most
successful were the most simple.

“At Pénerf and Auray, I arranged new collectors at every high tide
after the month of April, and at the same time I opened a few oysters,
to ascertain the condition of the ovaries. I noticed that the spawn, at
first white in the ovary, deepened in color as it passed through the
gills, becoming yellow and violet in turn, as the time of incubation
approached, and finally assumed a bluish slate-color. When this hue
appeared, I discovered several young oysters upon the last collectors
put in place.
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“The conclusion was easily deduced; the blue tint announced that
the spawning time was at hand, and that we should hasten to arrange
theapparatus. I announced to M. Coste the happy result Ihad obtained,
and predicted a complete triumph.”

This result, which to-day may seem of slight importance, had consid-
erable weight at the time of ‘its publication, ten years ago. Wheun it
became known that about the 1st of July, the time when the milky hue
changes to the blaish color, was the commencement of the spawning
season, then it was evident that one might with certainty, and without
danger of interference from sediment, make ready the collectors to re-
ceive the young oysters. : :

From the time when this matter was determined, the problem of the
arrangement of the collectors was solved.

In this way, moreover, judicious observations conduced to progress,
and divers experiments were made. Attempts were made to collect the
young oysters by keeping the spawning oysters shut up in basins fur-
nished with sluices, and also by simply placing the collectors in the water.
This last method produced magnificent results.

1t was now well understood that the spawning season dated from
about the 1st of July, and it was also known that the best results had
been obtained in the deeper water; hut it had not yet been ascertained
that there was a classification to be made, and a judicious method to be
followed.

To Dr. Gressy, of Carnac, is due the following observations: ¢“The
collectors should be placed in the shallower areas from June 15 to July
10, and in the deeper areas from July 10 to August 1.

4If, during the first-named period, the collectors are set in the deeper
areas, polyps will grow over them, and they will receive only an insuffi-
cient number of embryo oysters. TPolyps are never observed on the
collectors in the shallow areas, because the young are unable to resist
the heat, when exposed at low tide, but they are most abundant upon
those which are seldom uncovered, or only at the spring-tides. Nothing
can be more easily proved in the breeding parks. - The deeper down we
g0, the more numerous and more luxuriant will we find the polyp growths,
suspended over the collectors.

“By the 10th of July, the polyps have about finished spawning, while
the oyster spawn is still very abundant; hence, after this time, the young
oysters may attach themselves to the collectors, without fear of being
smothered by the growing polyps. This physiological law, which I have
observed in my parks, has not hitherto been made known.”

It will, therefore, be seen that, before placing the apparatus intended
for the attachment of the embryo oyster, it is necessary, not only to
await the month of July, 80 a8 to escape the deposit of sediment, but
also to follow a methodical order, and work in the shallower areas from
the middle of June to the middle of July, and in the deeper ones from the
middle of July to the first part of August.
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Ill-success of breeding in parks; the currents.—The idea, at first, was
Dot to collect the embryos at the mouths of rivers or along the shores.
Aware of the extraordinary fecundity of the oyster, and knowing its
period of spawning, it was supposed that all that was necessary was to
transfer the adult oysters to basins, arrange collectors near them, and
leave the rest to nature. , ‘

This method, which led many culturists to, employ clusters (ruches)
of tiles, where the spawning oysters were fastened upon shells or other
collectors, was recommended by Coste. If one adult oyster produces
2,000,000 embryos, thousands of such oysters would yield the thousands
of millions, required to satisfy the public demands, and that too. within
a very restricted area. Such was the reasoning en':ployed, which ap-
peared as striking as it was logical. ' .

The method of proceeding is described in all of Coste’s letters, regard-
ing the industry at Marennes. ¢ Each establishment,” he says, ¢ thus
transformed into an actual factory, where man controls the influencing
conditions and varies them at will, performs the double function of an
artificial oyster bank, supplying spawn, and of a perfect collector for the
attachment of the spat; in this manner, those oysters which have become
adult and marketable will be replaced each Year by their own progeny,
carefully brought together and bred in the place of their birth; thus, by
this indefinite rotation, a constant renewal is produced.”

The attempts made to carry out this process at Morbihan resulted in
completely upsetting this plausible theory. -

Breeding in basins was found to be unprofitable. Such was the con-
clusion then arrived ‘at, and this conclusion is to-day considered indis-
putable. What is the cause 0f it? The question is one which it would
be quite useful for us to solve; for, in order to progress in 80 delicate a
matter as the breeding of oysters, it is necessary to study all the phe-
nomena, and even those which, at first sight, appear to be of secondary
importance. We have said above that the young oyster, with its em-
bryo shell, when first set free by the parent, is furnished with a tempo-
rary swimming apparatus, which enables it to move about and remain
suspended in the water. In a closed basin, the young oysters, when they
issue forth, fall to the bottom, and whether there be any mud or slime
there or not, or anything beyond the proper bodies arranged to receive
them, but a very small proportion attach themselves. Certain culturists,
among them M. Charles, who own important breeding establishments
near Lorient, attribute the ill-success to the saltness of the water in the
basins, and its temperature. Besides, according to the latter, the oysters
when they are placed in the basins are notin a healthy condition ; being
transported, handled, and moved about, during the period of fecunda-
tion, conception takes place under unfortunate circumstances, and the
issue is but an abortion, producing still-born offspring. According- to
others, and Coste foresaw this difficulty, it is impossible to have a basin
without somé mud and ooze, in which the young oysters perish. While






