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A.—ARTIFICIAL OYSTER BEDS OF LAKE FUSARO.

At the inner end of the Gulf of Baia, between the beach and the ruins
of the city of Cumse, may still be seen, far inland, the remains of two
ancient lakes, Lucrin and Averne, communicating in olden times through
4 narrow canal, one of which, Luerin, gave access to the waves of the
8ea through an opening in the embankment over which passed the Her-
Culaneum road; tranquil basins they were, which an eruption of this
voleanic soil has almost completely filled up, and where, a8 the poets said,

he sea appeared to repose. A crown of hills, covered with primeval
forestg casting their shadow upon the waters, had madeof it an inaccessi-
le retreat which superstition consecrated to the gods of the infernal
Tegions, and where Virgil conducted ZBnéus. But about the seventh
century, when Agrippa had despoiled them of that gigantic vegetation,
nd the subterranean route was dug (the grotto of the sibyl), leading
from Lake Averne to the city of Cume, the unveiled myth disappeared
before the works of civilization. A. forest of splendid villas, built and

* Extracted from “Voynge d’Exploration sur le littoral de la France et de 1'Italie,
p“_"_M- Coste, membre de IInstitut, professeur au Collége de France. Deuxiéme
M‘tmn{ suivie do nouvesux documents sur les péches fluviales et marinos, Publiée
. Par ordre de §. M. 'Empereur sous les auspices de 8. Exc. le Ministre de PAgriculture,
U Commerce ot des travaux publics. Paris, Imprimerie Impériale, MDCCCLXI,”
BI- 89 to 103, ‘ T 8%
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ornamented with the spoils of the world, took the place of these dark
groves. Rome gave herself up to this place of delight, attracted by a
soft sky and an azure sea. The warm, sulphurous, aluminous, saline,
- and nitrous springs which run from the top of these mountains formed
the pretext for the emigration of the patricians who were driven from
their homes by ennui..

Commerce exhausted its resources to accumulate around them all the
enjoyments which their indolence sought, and among those who de-
voted themselves to this enterprise, Sergius Orata, a wealthy man of
agreeable manners, and possessed of great credit, conceived the idea of
organizing oyster beds, and of bringing this mollusk into popular favor.
He had oysters brought from Brindes, and persuaded everybody that
those which he raised in Lake Luecrin contracted there a fla¥or which
rendered them better than those of Averne, and even those of the most
celebrated countries. His opinion gained ground so rapidly that, in
order to meet the demand, he finally occapied all the circumference of
Lake Lucrin with constructions destined to receive oysters, encroaching
thus upon the public domain with so little discretion that it was neces-
sary to bring a lawsuit to dispossess him of his usurpations. At the
time this misfortune overtook him, to express the degree of perfection t0
which he had brought this industry, it was said of him in allusion to the
suspended receptacies, of which he was also the inventor, that if he wa8
prevented from raising oysters in Lake Lucrin ke would become wealthy
by making them spring forth from the roofs. Sergius, however, was not
destined to organize oyster beds. He had created a new industry, ©
which the methods are still applied some miles distant from the place
where he had carried it on. I hope, however, to show this further on-

Between Lake Lucrin, the ruins of Cumes and Cape Miséne, there
exists another salt pool about one league in circumference, from one ¢
two meters in depth over the greater portion, and with a bottom ©
blackish volcanic mud. This is the Achéron of Virgil, and bears 'at
the present time the name of Fusaro. At intervals around its entir®
border one sees spaces, generally circular in outline, occupied by stones
brought there from away, but there is no possibility of determining whe?
this industry was begun. These stones resemble a kind of rocks
which have been covered with oysters from Tarente in stich a way 25.
‘to transform each of them into an artificial bed. About forty years 880
the sulphurous emanations from the crater occupied by the waters 0
Fusaro became so great, that the oysters of all these artificial beds di€C
and to replace them it was necessary to restock the beds. Around eac®
of these artificial mounds, which are generally 2 or 3 meters in diamete’
stakes are driven rather near together, and so as to surround the spac®
in the center of which are the oysters. These stakes project & m,t 0
above the surface of the water, so that one may easily seize them ¥
the hands and raise them when it becomes necessary. There are Ot,
stakes, also, arranged in long series, and united by a rope from W 10
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are suspended bunches of brushwood intended to increase the growing
individuals which are awaiting collection. '

In the spawning season, which is ordinarily from June to the end of
September, the oysters lay their eggs; but they do not abandon them,
as happens with a great number of marine animals. ‘ They protect them
during incubation in the folds of the mantle, between the gills. There
they remain immersed in & mucous substance, necessary to their evolu- -
tion, and in the midst of which they aequire their embryonic development.
The mass of eggs resembles thick cream in color and consistency; and
moreover, the oysters at this time, owing to their appearance are called,
milky oysters (huitres laiteuses). But the whitish tint so characteristic of
‘the eggs when first deposited assumes little by little, as the process of
development advances, a shado of clear yellow, then of dark yollow,
changing by degeneration into & brownish gray, or a very decided violet
gray. The entire mass, which, at the same time, loses its fluidity, prob-

"ably in consequence of the progressive reabsorption of the mucous sub-
stance enveloping the eggs, presents then the appearance of compact
mud. This stage indicates that the development has reached its limit,
and is a sign of the approaching expulsion of the embryos and of their
independent existence; for, already, they thrive very well without the
protection furnished by the maternal organs.*

The mother soon ejects the young ones hatched in her mantle. They

£o forth furnished with a temporary apparatus for swimming, which
enables them to seek a fixed body to which they may attach themselves.
‘This apparatus, discovered by Dr. Davaine, and described in the remark-
able work which he has undertaken and executed under the auspices
‘of M. Rayer, my associate in the Academy of Sciences, consists of a
sort of ciliated cushion, provided with powerful muscles, by the aid of
which the animal can at will protrude the cushion from the valves or
retract it. When the young oyster has become attached, this cushion,
which is henceforth useless, is lost, or, as is more usual, atrophies in posi-
tion ahd disappeéars by degrees. . :

* It would be interesting, especially in a commercial point of view, to know whether
embryos which have arrived at this stage of development, and which have been
Placed in s pond, or recess of the soa previously prepared, would survive this prema-
ture and forced hatching, attach themselves, and continue to grow. An experiment,
incomplete it is true, but which I proposo to enlarge upon, would seem to show that
their organization is sufficiently perfect to permit them to be born prematurely, and, if
I may be allowed the expression, outside of the medium in which their ovolution is
accomplished. Thus, young oysters extracted from-the mantle of the mother, and
Placed in g little vessel filled with sea-water, still preserved all their activity at the
end of the fourth day; 24 hours later some wore motionless; the sixth day all were
dead. In fact, the water of the vessel had not been renewed, and lLad acquired too
great a percentage of salt, and too high o temperature, which very probably hastened
their death. I am led to believe that under other circumstances, care being taken
to change the liquid of the vessel every day, this experiment would give results-which
one would be able, perhaps, to apply to the industry. :
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The number of young thus thrown out from the mantle of a single
-oyster at each spawning is not less than from 1,000,000 to 2,000,000; so
that at the time when all the adult individuals composing a bed. set
free their offspring, this living mass escapes like a thick cloud, which
moves from the center whence it emanates, and which the movements
of the water disperse, leaving upon the parent stock but an insignificant
portion of that which it has produced. All the remainder wander, and
if these ammalcule\ which wander here and there by myriads at the
mercy of the waves, do not meet solid bodies where they can fix them-
selves, their loss is certain; for those that do not become the prey of
lower animals which subsist upon Infusoria, end by falling into a place
‘unsuited to their subsequent development, and often by being engulfed
in the mud.

One could, therefore, render the industry a great service by furnish-
ing a means of preventing these immense losses, and of securing nearly
all the crop. The methods of Lake Fusaro, if we knew how to extend
their application, would present this advantage. The stakes and fagots
by which the artificial beds are surrounded are precisely for the purpose
of preventing the escape of this spreading mass, and of presenting sur-
faces where they can fix themselves, like a swarm of bees to the shrubs
which they encounter on going out from their hives. They attach
themselves there, and grow so rapidly that at the end of two or three
years each of the original living corpuscles becomes edible.

The facts which the fishermen in charge of the operations at Lalke
Fusaro brought to my notice confirm what I advance here. The propa-
gating stakes, which have stood around the artificial beds for about
thirty years, were drawn out before me covered with oysters which one
could assign, notwithstanding the numerous variations of size, to three
distinct periods. The largest, resulting from the first spawn which
became attached to these stakes, were from 6 to 9 centimeters in diame-
ter, and were, for the most part, marketuble; those of the middle size,
ranging in diameter from 4 to 5 centimeters, were only sixteen or
eighteen months old, and were the products of a second season; some
of the smallest were of the size of a 2-franc piece, others that of a 50-
centimes piece; the remainder, finally, were of the size of a large lentil,
that is to say, from 6 to 8 millimeters in diameter. The age of the first,
according to the testimony of the fishermen, was about six months; that
of the second, three; while that of the last could not have been more
than a month or forty days. Their growth would appear rapid enough
if we would consider that at the time.of their expulsion they were but
the fifth of a millimeter in diameter.*

When the collecting season arrives they withdraw the stakes and the

*According to M. Dureau de la Malle (Acad. des Sci., 19 avril 1852), the young 0y8&-
ters placed in beds established at Cancale grow very rapidly., In a year and o hal
they reach the size of 9 centimeters, while npon the bank of Diélette they would sequire
five yoars to attain that size,
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fagots, from which all the oysters considered marketable are taken suc-
cessively, and after having picked the fruits of these artificial clusters,
the apparatus is replaced, to remain until a new generation has arrived
at maturity. At other times, without touching the stakes, they simply
detach the oysters by means of a hook with many prongs. The source
from which these generations are derived therefore remains permanent,
Derpetuating and renewing itself constantly by the annual addition of
a'small minority which never desert their place of birth.

The products of the collecting, heaped up in wicker baskets of a
spherical form and with large meshes, are provisionally deposited, while
awaiting sale, in a reserve or park established in the same lake by the
side of the royal pavilion, and constructed of piles, which support a
platform of open work furnished with hooks to which the baskets are
Suspended. ,

I said at the commencement of this work that the industry of Lake
Fusaro was known to the ancients, and that probably Sergius Orata
Was the inventor; there are two historical monuments which prove that
it began, probably, in the time of Augustus, or, as Pliny says, at the
time of the orator Crassus, before the war of the Marses. These mon-
Uments consist of two funereal vases of glass, discovered, the one in
Pouille, the other in the euvirons of Rome. They have the shape of
antique bottles, with large bodies and long necks, and are covered on
the outside with designs in perspective, in which, notwithstanding their
crude representation, we recognize fish ponds adjoining edifices, and
communicating with the sea by arcades. However, if we should enter-
tain doubts of their purpose and meaning, the inscription which accom-
Panies them would fully explain their character. We read upon the
Vase from Apulia, illustrated by Sestina: *STAGNUM PALATIOM (a
Dame gsometimes given t0 & villa upon the bapks of Lake Lucrin, owned
by Nero), and lower down: OSTREARIA. The other vase, which is
Preserved in the Borgia Museum at Rome (at the present time that
of the Propaganda), and of which M. G. B. de Rossi has given an excel-
lent interpretation,t bears the following words, written under the objects
designed: STAGNUM NERONIS, OSTREARIA, STAGNUM, SYLVA, BAla,
Which plainly shows that the figures have been drawn from edifices, and
from places of the famous shore of Baia and Pozzuolo. .

What is most striking in the view of the fish-ponds represented upon
"?hese funereal vases is the disposition of the stakes crossing one another
in divers directions, and arranged in circles, stalses which were evidently
there ohly to receive and protect the progeny of the oysters. ‘

The industry of Lake Fusaro is simply a practice invented by the
ancient Romans, and continued by their descendants, and which for
Sergiug Orata, luwuriorum magister, as Cicero } called him, was the source

* Illustrazioni di un vaso antico di vetro trovato presso Popularia, Firenze, 1812.

1‘Tol’oaf'aﬂa, dolle Spiagge di Baia, graffita sopra due vasi di vetro. Bullet. Arch. na-
Politano, nova serie, anno primo, Napoli, 1833, p. 133, tab. ix.

1De fin., 1. ii. ‘
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of immense profit; for, according to the statement of Pliny, it was not
only for pleasure, but for love of gain that he pursued this business:
Ostrearum vivarium primus omnium Sergius Orata invenit in Bajano, etate
L. Crassi oratorio, ante Marsicum bellum: nec gule causa, sed avaritic,
magna vectigalia tali ex ingenio sus percipiens.*

This curious industry, all the details of which I have been able to study
‘with care, thanks to the obliging co.operation of M. Bonnuci, inspector-
general of the royal monuments, who kindly accompanied me during my
exploration of the gulf, gives to the civil list, despite its restricted ap-
plication, a revenue of 32,000 francs;. but it would be still more lacra-
tive if, from the disinterested hands of the prince, the proprietorship of
the lake should pass into those of speculators. Introduced into the salt
ponds of our Sea-coast, the trade of Lake Fusaro would then be a real
source of wealth to our population. Extended, with modifieation, to
the cultivation of the natural banks which exist in the sea, it would as-
sume the proportions of an enterprise of -general utility. I will explain
how this may be done.* .

In comparing the methods of Lake Fusaro with the methods of culti-
vating the natural sea banks; it is not difficult to perceive that if the
mode of treating the latter is not abolished the source of production will
certainly soon be exhausted. Speculation, in fact, without taking any
care of new generations, which it would, however, be so lucrative to re-
tain and preserve, only occupies itself in perfecting instruments to be
used in securing oysters for the market from the artificial beds where
they lodge. This class only exerts itself, therefore, to render the means
of destruction more efficacious; for these beds are precisely those where
the young ones which, in their infancy, did not abandon their place
of birth, increase. Or, since it attacks with equal power of destructiod -
the old and the young, it follows that any bed is surely destined to be
destroyed by the hands of the very person who cultivates it. Yet wé -
would be able to produce more abundant crops without ever touching
the stock which originates them, or, in other words, that which now .
forms the sole resource.of the industry.

In order to attain so important a result it will be sufficient, in intro-
ducing the processes employed with such success in Lake Fusaro, to
simply modify them in accordance with the demands of the place where
it is desired to operate. We should have the frame-work weighted
Dby stones put in at its base, formed of numerous pieces, covered With
stakes solidly attached, secured with props, &c. ; then, at the spawning
season, this apparatus should be lowered to the bottom of the sea, either
above the oyster beds or around them. There they should remain untd
the young were produced and bad covered the different pieces of the
frame-work ; ropes, indicated at the surface of the water by a buoy, woul
permit of their being drawn up when it is considered desirable.

These movable beds, so to speak, could be transported to lgc‘aliﬁjf

* Hist. nal., 1, ix, ¢, liv,
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Where experience has shown that oysters grow rapidly, and acquire an
agreeable flavor, or they might be carried to some small lagoon, where
they would always be easy of access, a8 in a laboratory. '

Already M. Oarbonel, struck with the depression of the industry, has
endeavored to call the attention of the government to the necessity of
oreating new beds upon our sea-coast. This useful project certainly de-
serves to be taken into consideration, but the question of the permanency
of this restocking can only be definitely determined by the adoption of a
node of operation analogous to that which has been practiced from time
immemorial in the Gulf of Naples, and by making the salt ponds, stch
88 the basin of Arcachon and the lagoons of the Mediterranean, con-
tribute to the production.

But this useful undertaking can only be accomplished by a careful
initiative on the part of the government. Upon the government alone:
devolves the duty of awakening attention to the preservation and de-
velopment of this source of food ; for the domain of the seas is common
Property. .

It is ‘well that the administration of the French marine seems to under-
Stand the question, since it takes such great care'to prohibit the work-
ing of the natural beds during the spawning season, and to compel the
fishermen to throw into the sea the young oysters which have not reached
the lawful size—a measure full of wisdom, which has already produced
the happiest results; but it should pot limit itself to this intervention.
Itis necessary that the hydraulic en gineers should prepare a topographic
chart of the bottoms to be protected from invasion, and that the vessels.
laden with the edible mollusk, which it is so desirable to multiply, should .
distribute the seed on these appropriate grounds.

However, before beginning this work we would have to exterminate-
the mussels, the presence of which is, perhaps, a difficult obstacle to-.
Surmount. .

" Thus the oysters from the ocean will, when we have chosen heds suit-
able for them, be transported by degrees from the fresh waters into the
Waters of the Mediterranean, and from the Mediterranean into salt ponds.
Which line the shores. The administration of the marine has in its hands.
all the instruments necessary to undertake this great work, and to ac-
%ompligh it without hinderance, to the advantage of a grateful population.
Ldo not, therefore, hesitate to advise it to enter heartily into this scheme,
a0d I know that in giving this advice I point out an object which is in the-
Winds of intelligent men charged with this part of the gervice.* It is.
Only to Le regretted that the maritime guards appointed by the admin-
i8tration are not numerous enough, nor sufficiently paid, so that one may
%0unt upon their efficient watchfulness.

*8ince the publication of the first edition of this work, artificial oyster beds have:

een created, according to my proposition, in the bay of Saint Brieuc, through the:

sn{:m of the administration of the marine. (See, in the appendix, two reports on this.
Ject addressed to the Emperor.)
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This is a question to which I beg to call the favorable attention of M.
the minister of the marine. His active solicitude for the interest of
‘these modest workers, and his desire to utilize their zeal, will inspire
him with the thought of bettering their condition. -

A question of some importance naturally suggests itself here: it is
that of ascertaining whether the process actually in use for breeding
fish in fresh water can be applied to oyster culture; in other words, are
.oysters susceptible of being propagated by artificial fecundation? M.
.de Quatrefages thought so, and he advises the induastry to have recourse
to this process, which he has not experimented upon, but which he
believes would be efficient from the anatomical researches which he has
made upon the structure of the generative organs of these mollusks. I
quote verbatim the note which this naturalist has published upon this
subject, in order that all the elements of the question with which I am
.occupied may be brought together before the mind of the reader.

«It is generally admitted,” said he, ¢“that in oysters the sexes are
united. Observations which I made some years ago led me to accept &
.contrary opinion. More recent researches, due to ‘M. Blanchard, have
.confirmed these first results, and I believe that we should consider these
mollusks as having the sexes distinct. Experience has taught me that,
among mollusks which present this condition, artificial fecundation
readily succeeds. Thenceforth we would be able to apply this process
to the raising of oysters as well as to the raising of fish. Even in cases
where the sexes might be united, I believe that the process would be
perhaps a little more difficalt, though equally applicable, and I am con-
vinced that the industry would find here, in this application of physi-
-ology, a new source of profit. -

«Several of the oyster banks upon the cultivation of which the fish-
ing population of Mancha depends for its livelihood are so poor that it
is necessary to abandon-them. Left to themselves, the restocking is
always very slow; in a short time a bank is so completely exhausted 28
‘to entirely disappear, when, as soon as we know localities favorable t0
the development of oysters, it would be easy, by resorting, to artificial
fecundation, to obtain a prompt restocking, for certain facts which
have had the opportunity of observing have taught me that oysters
-once fixed, grow rapidly. .

«To stock an exhaunsted bank with oysters it would be necgssary to
.convey the fertilized eggs to the very bottom, in order to avoid ﬂ{e
losses which the currents and waves would inevitably caunse. To ﬂ_”s
-end, 1 believe we ought to carry on fecundation in vessels contalD”
ing a sufficient quantity of water, and then, with the aid of pumps
the pipes of which should be sunk to a sufficient depth, spread the egg®
.over all the places which were formerly richest. ‘We understand, bo¥"
.ever, that although artificial fecundation permits of the restocking ©
these oyster fields at will, it would be useless to plant an entire ba
.more than a league in length.






