XXXI.—A REPORT ON OYS'I‘}?&;%U}TURE IN THE MEDITERRA-

By G. BOUCHON-BRANDELY,
Secretary to the College of France.

OYSTER-QULTURE IN ITALY.

It is to Italy we are indebted for the idea of establishing in France
that branch of industry, so flourishing at the present time, known as
oyster-culture. The Romans were the first to engage in the cultivation
of the oyster, and their methods, inherited by the Italians, have come
down to us without any modification. The method of cultivating this
Inollusk at Tarente to-day is the same as that practiced in the time of
Sergius Orata. In 1863 M. Coste visited Ifusaro, and from that remark-
able journey of scientific exploration, it is said, he brought back the
elements of the new industry to which science has assigned general
Tules that have since been improved upon by practice. But if, prior
to that time, an exceptionally fine flavor was given to the precious
bivalve at Marennes, Oourseuilles, and Qancale, by & special treatment,
We were still ignorant of the processes of taking the spawn and of sup-
Plementing the loss occasioned by the continued impoverishment of the
beds on our coast, the sources of production which had formerly been
erroneously supposed to be inexhaustible.

Opyster-culture, properly so called, is carried on in Italy in only one
locality, Tarente. The celebrated Lake Fusaro, to which I will devote
& few words hereafter, has become sterile and has been abandoned.

he oysters consumed in Italy, beyond those received from Tarente,
Come from the gulfs of Genoa and Naples, from the coasts of the.
Adriatic, and from the ponds of Corsica. :

The Gulf of (tenoa produces small and delicate oysters, which are

* Rapport au Ministre de I'Instruction publique sur la Pisciculture en France et
L/Ostréioulture dans 1a Méditerranée, par M. Bouchon-Brandely, Secrétaire du Collége
de France. Paris: A. Wittersheim e Ce,, Quai Voltaire, 31, 1878, (Extrait du Journal

oiel des 16, 17 et 18 Mai 1878,) small 8 vo. pamphlet, pp. 103. Only that portion

:f the report devoted to oyster-culture in thé Meditorranean (pp. 46~103) is reproduced
ere,
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held in high repute. At Naples, near the rocks of Castel, and in other
deeper parts of the gulf, oysters similar to those of Genoa, are still
found, which are designated, scientifically, under the name Ostrea plica-
tula. At neither Genoa nor Naples are the banks sufficiently well
stocked to permit the use of the drag, with profit, in gathering oysters. .
The fishermen take phem by hand, sometimes at a considerable depth.
The products of this fishery are entirely consumed in the vicinity.
Rome, Florence, and the large towns of the peninsula receive a part of
their supplies from Brindisi and Venice, at which places some natural
beds exist. The oysters from these beds belong to the common Medi-
terranean species (Ostrea edulis).

LAXKE FUSARO, NEAR NAPLES!

There is no necessity of our entering here into a retrospective exam-
ination of the industry of Lake Fusaro. M. Coste, in the learned report
he has published concerning his mission to the shores of the Mediter-
‘ranean, has performed this task better than I could do it. But I have
thought it proper not to leave Naples without first endeavoring to
aseertain the canses which have occasioned the sterility of this ancient
lake and the loss of its secular industry. The principal cause, as well
as the oldest and most incontestible one, which has at all times occa-
sioned the greatest disasters, results from sulphurous emanations aris-
ing over certain portions of the bottom during the eruptions of Mount
Vesuvius. At such times as these all of the inhabitants of the lake
are imperiled, but shell-fish suffer most because of their inability to
get out of harm’s way. At various periods of eruption the oysters of
Fusaro have been very nearly exterminated, but so great has been their
fecundity that only a few years were required to enable the lake to re-
cover its normal productiveness. In addition to this natural and inev-
jtable cause, there are others of more recent origin and less extent,
among which may be cited: (1) the accumulation of vegetable and an-
imal refuse which has fouled the bottom; (2) the too extensive cultiva-
tion of mussels; (3) the excessive saltness of the water; and (4) the
insufficient supply of fresh water. Finally, in 1856, the- Neapolitan
Government, with a view to rendering Lake Fusaro more healthy—as its
marshy water propagated the malady so common in certain parts of
Italy, viz., malaria—caused a new canal to be dug at the extremity of
the lake, in order to secure, to the greatest possible extent, the renewal
of the water. It is claimed that this work hastened the decay of Lake
Fusaro. The contact of this new current with the old resulted in the
stirring up of the materials that had been accumulating in the lake for
many years. Sands were brought dowm by the current, thus changing
the nature of the bottom. The oyster-culturists, after vain endeavors
to overcome this new misfortune, abandoned their concessions, and in
the year 1869 the last oysters disappeared from Lake Fusaro.
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TARENTE.

From the earliest times the maritime population of Tarente has busied
itselfin the cultivation of oysters and mussels. This industry is carried
on in salt ponds which border the city on the west, and to which the
name of ¢ Little Sea” has been given. Being connected with a roadstead
or open sea, by means of a narrow channel, sufficiently large, however,
to insure the renewal of the water, the Little Sea (picoolo mare) presents
the most favorable conditions for the production of shell-fish. The
productiveness of this portion of the coasts of the Ionian Sea is pro-
verbial ; fish and shell-fish of all kinds occur there in abundance, and
in addition to the species which are also common to the Mediter-
ranean and the Atlantic coast of Europe, it likewise possesses certain
other varieties peculiar to itself. The Little Sea, which is quite well
sheltered from the sea winds by the eminence on which the city of
Tarente stands, is also protected against the winds from the interior by
the range of hills in the midst of which it lies. It measures twelve
'miles in circamference, and is six miles wide in its broadest part, that
is, from the gate of Naples to the convent of San Franeisco (Battentiere).
Its waters are pure; the bottom is composed of caleareous sands, and
the shores at intervals are covered with sea-weed, which the fishermen
do not molest, and in which many different species of fish come to spawn
and find shelter. The depth of the Little Sea is relatively great and its
shores are narrow. In its deepest part it measures 17} to 18 meters
(about 55 feet). At 2 or 3 meters from the shore (63 to 10 feet) it-is

_ about 1 meter (3% feet) deep, and thence it gradually deepens until at
200 meters (650 feet) from the shore it is about 6 meters (19} feet) deep.
Seven small streams whose sources are near at hand flow into the Little
Sea, five into the upper part and two into the lower. The mos$ import-
ant of these are the Galésio, the Oro, so called from the particles of gold
brought down by it, the Battentiere, and the Adeja. The Little Sea re-
ceives, moreover, the waters of submarine springs, one of which, the
Citrello, has been pointed out by geographers and is very well known ;
it riges nearly in the middle of the sea at a great depth, byt with such
force as to agitate the surface over a space more than 100 meters (325
feet) in diameter. The quantity of water supplied by this spring must
be considerable, and it is even conjegtured by some to be a veritable
river which rises there. It is these bodies of fresh water that insure
the prosperity of pisciculture; for during the months of July and August
the heat is so great at Tarente and the evaporation so rapid in the Lit-
tle Sea, that the water would soon become too salt for the oysters to
live in it.

The temperature of the water in the Little Sea rigses in summer to 279
and 280 O, and even higher at times; on'the 15th of September, at 7
Oclock in the morning, my thermometer indicated 25© O. Its density,
varies greatly, according as the examinations are made near to or at a
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distance from the places where the fresh water enters; three or four
hundred meters (975 to 1,300 feet) below where the Citrello emerges I
found the hydrometer indicated 2}, while over the oyster and mussel
parks it marked from 24° to 3°; in the roadstead, which likewise re-
ceives the fresh water of the Citro, and near which are situated the oys-
ter beds that furnish the young oysters, I found an indication of 30, It
was not without astonishment that I became convinced that oysters
could live and thrive in water as warm as that of the small sea of Ta-
rente; for it had generally been admitted that their preservation was im-
possible in water exceeding 23° or 24° O0.* In support of this assertion
it was customary to refer to the oysters of Lake Fusaro, which died in
large numbers whenever the temperature of the water reached such a
height as this. But in reply it may be argued that the oysters of Lalke
Fusaro die rather in consequence of the action of volcanic emanations,
or of sulphurous gases, which, under the influence of a high tempera-
ture, escape from the decaying animal and vegetable remains accumu-
lated at the bottom of the lake. From this fact it is evident that the
heat of the water on the French Mediterranean coast is not as insur-
mountable an obstacle to the establishment of oyster parks as has been
asserted.

" The Little Sea of Tarente is leased by the city to a company that pays
for it an annual rental of 38,000 francs ($11,600). The oyster and mus-
sel parks are mtua.wdan the lower part, where the currents unite, al-
ways bringing with them fresh nourishment and an ever-cha.ngmg sap-
ply of water. They are thirty-five in number, twenty-one "for oysters
and fourteen for mussels. Each oyster park measures from three to four
hundred paces on each side. The mussel parks are much more spa-

-cious, their extent equaling from two to three times that of the oyster
parks. The latter are farmed out by the company to the fishermen, who
devote themselves to the culture of the mollusks, at the rate of one
franc (20 cents) per seven palmes (about 6 feet). .All concessions are
marked off by strong posts driven into the bottom. In the spaces in-
cluded within this first line of division there are other parallel lines of
posts, arranged at intervals of fourteen palmes (about 12 feet). Of their
uses we shall hear more further on.

MUSSEL-CULTURE.

Bouochots are entirely unknown at Tarente; and it is even doubtful
whether they would yield favorable results in the sea at that place.
The larval mussels are gathered on the spot by means of cords arranged
horizontally very near to the spawning mussels, which lie on the bottom
and are connected by slight agglomerations, This reserve is placed, as
nearly as possible, in the most suitable location for it, and where it is
least liable to suffer from the encroachment of mud. It is also neces-
sary to avoid placing it at too great a depth, for mussels will not repro-

* Professor Oronzio Gabrielle Costa, Del Fusaro,
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duce deep down in the water. From time to time, as the mussels
increase in size, the reproducers are changed for others which the
fishermen get from the crop of each season. The cords used to gather
the young mussels are made from rushes or ¢“alfa”; each of their ex-
tremities is fastened to a stake, anfl their length depends upon the depth

“at which they are to be immersed, it being required that the tangent of
“the arc which they describe should lie close above the bed containing
the reproducing mussels.

The mussel spawns in March or early in April, and reproduces so
rapidly that the cords used as collectors soon become loaded with young
ones. The collectors are allowed to remain down six months before
they are taken up to make & gelection, the object of which is to remove
the mussels when they attain the size of a small almond. Those selected
are then interlaced, either in bunches or singly, with the strands of the
ropes, and these ropes are fastened to others stretched horizontally be-
tween stakes placed at suitable distances apart, so as to fall vertically
into the water.

In selecting the mussels from the collectors, those which have not yet
attained the required size are allowed to remain, and the collectors are
thrown back into the water. The following season these will have
grown large enough to serve as food. The rearing places are in deep
water; parks even are utilized which extend eight or nine hundred
meters (2,600 or 2,925 feet) into the sea; the cords bearing the mussels
are also sometimes nearly forty palmes (about 30 feet) long; so that, at
least as regards Tarente, breeding may be well accomplished in shallow
water, while the rearing should be carried on where the depth is greater..

The little sea of Tarente produces two kinds of mussels, the common
mussel and the red. mussel (Modiola barbata). The latter is preferred,
and is much more valaable. The red mussel and the white mussel mul-
tiply and abound in nearly equal proportions; nevertheless it would
seem that the white mussel is endowed with greater fecundity, and can
be kept fresh, out of water, for a longer time, A park will furnish, on an
average, from four to five hundred quintals of mussels every year, the
Wholesale price of which is 11 francs ($2.20) per quintal.

OYSTER-OULTURE.

The arrangement of oyster parks is like that of the parks for mussels,
With this difference, that they do not generally extend quite so far into
thegea. Beyond certain depths oyster culture presents great difficulties
and entails great expense. These parks are divided by stakes into equal
Bquares of fourteen palmes (12 feet) on each side. They are entirely de-
voted to the raising of oysters. Breeding cannot succeed there on ac-
count of the large quantity of mud brought down by the current’into
the lower part of the Little Sea. Nevertheless, the adult oysters accom-
Dlish their generative functions there; but the young ones, on leaving
the mother oyster, do not find collectors suitable to receive them and fall
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down upon the muddy bottom; the stakes of the parks and the cords
which they sustain are speedily covered with a thin layer of mud, which
prevents the young oysters from adhering. Moreover, in the upper por-
tion of the Little Sea isolated oysters, called ¢horse-feet,” are sometimes
found in the natural state, and these seem to leave traces of their spawn-
ing, doubtless on account of the purity of the water and the cleanliness
of the bottom., But these mollusks are constantly displaced by the cur-
rents, and it would be quite hazardous to count upon a regular harvest
of young ones. This kind of oyster, which is still found in very small
numbers in the roadstead, is highly esteemed by the Tarentians, who sell
them for 15 to 50 centimes (§ to 24 cents) apiece. The ‘beds near which
the oyster-culturists of Tarente have placed their collectors are situated
in the large sea. It is mot known whether these beds are of large ex-
tent or merely small aggregations; their exact limits as well as their
actual situations are unknown. In the month of May the fishermen
submerge fascines about two miles from the shore to serve as collectors.
Stones attached to cords serve to keep them down at a suitable depth in
the water, and they are found and recognized by means of pieces of float-
ing cork. The fascines are examined fortnightly or monthly. Those
which do not have a sufficient quantity of young oysters upon them are
returned to the water after they have been cleaned of the mud that may
have collected between the branches, and of all parasites which may have
grown thereon, by leaving them exposed, for one or two days, to the heat
of the sun. Those, on the contrary, on which the young oysters have
attached themselves in large numbers, are immediately transferred to
the parks of the Little Sea./ .

‘The spawning season in the Gulf of Tarente is of exceptional length;
it begins early in May and does not.end until the close of Septem‘ber H
and the yield, dependent upon the character of the year, may be abund-
ant either at the beginning, at the middle, or at the end of this period ;
there is nothing fixed as regards this. Upon their arrival at the park
the fascines are suspended from cords stretched from one stake to
another, and kept in the water at a depth of -one, two, or three meters
(3 to 10 feet). After having been there six month's, the young oysters
havealready attained a length of two or three centimeters (about an inch).
The time has now come to give them more space, and to place them under
more immediate oversight; the fascines are untied, the branches taken
apart, and those bearing oysters are placed between perpendicular cords
similar to those used for mussels. The young oysters which are detached
during this operation are placed either in baskets, on screens, or innets
suspended from the horizontal ropes, but never on the bottom. This
system of breeding avoids general mortality. At least every four months
the cables and other apparatus carrying the young oysters are taken up
and examined. Those oysters which have become large enough to gell
are removed, and advantage is taken of this opportunity to give those
which ought to remain some time longer in the park the cleaning and
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care which they need. The growth of the oyster takes place rapidly
and regularly; from two to tivo and a half years suffice for the young
oysters to reach a diameter of from 7 to 8 centimeters (about 3 inches).

The oyster of Tarente is of good growth; its shell is usually rather
thick, this being due to the great amount of calcareous matter contained
it the sea-water. This peculiarity, however, in rio way impairs the reg-
ularity of its form. '

The number of oysters obtained each year from the parks of Tarente
is estimated at about 10,000,000. Before forwarding them they are ex-
- posed to the air for twenty-four hours, in order that they may be the more
easily cleaned afterwards. The sale of oysters is absolutely free, what-
ever may be their size, or the season. But it is unnecessary to state that
during the summer, the period of gestation, oysters are neversold. It is,
‘moreover, to the advantage of the fishermen that their oysters should
have attained a good size before being offered for sale.

The prosperity of the fishermen of Tarente is, unfortunately, disturbed
from time to time. From a volcanic excavation situated below the con-
vent of Saint Antoine, and which is obstructed during long periods of
hme, surges sometimes a boiling sulphurous spring, which flows down
lnbo the Little Sea, As soon as this phenomenon manifests itself, con-
Sternation spreads among this population of ten thousand ﬁshermen, who
live exclusively upon the products of the sea. The Little Sea then takes
& reddish tint ; the water of the springs, lighter than that of the sea, i8
rapidly transported by the currents. The fish are able to flee from this
Pest, but the oyster, the mussel, and shell-fish in general are quickly
Poisoned. When the water is in this state the fishermen call it ¢ the
8ea0f blood.” This fortunately happens only atraro intervals; but, never-.
theless, within the past twelve years it has taken place twice; formerly
it had become almost a legend, for it had not occurred within the memory
of man.*

* OYSTER-OULTURE IN NOoRWAY.—The work lately undertaken in Norway by Lieu-.
tenant-General Wergeland, formerly minister of war, enables us to further extend the-
comparative study of the methods of oyster-culture in the different seas. -

There are remarkable differences between the processes in use in the Mediterranean.
and in the ocean, but these differences can only be the more sensibly realized if we go
a8 far ag the North Sea. Hitherto, Vivier-sur-Mer, in the bay of Mont-Saint-Michel,

‘8¢emed to be the most northorn limit where oyster cailture assumed all its phases, for,
if 8t certain more northern points on the Norman coasts, and at a few stations on the

8outhern and eastern consts of England, young oysters have been tadken by the aid of
Scientifio appliances, the means of preserving the spawn are still to be dlscovered and
these experiments have not been practically applied.

Comudermg the latitude of Norwsay, the intense cold which prevails there during a
large part of the year—cold so intonse that sometimes the spawning of the oyster on
the natural banks is without results for several seasons; and, moreover, considering
the distance of Norway from those countries from whose experiences she might profit,
and from which she might obtain information, it will be readily seen how numerous
are the difficulties to be overcome in the establishment of oyster culture on the shores
of Norway, General Wergeland was not deterred by these obstacles. After carefully
Sonsulting works relating to oyster culture which had been published in foreign coun-

8, Mis, 20——58
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TOULON.

The roadstead of Toulon presents,on first examination, most favorable
natural conditions for the cultivation of oysters, mussels, and edible
shell-fish in general. All the edible species common to the Mediterra-
nean occur there, and it produced, moreover, in the early part of the
present century, very fine oysters. Gradually, however, the exhaustion
of the natural beds there began to be felt, as was the case with most of

tries, and procuring exact data from M. Théodore Soelfeldt, who had come to Paristo
study the French industry, he resolutely set to work in the month of April of last
year. /
Various circumstances appeared to him encouraging : first, the presence of the oys-
ter in the North Sea; second, the small amouut of salt contained in the water of that
ses; third, the favorable influence of the Gulf-stream on the climate of these regions,
and finally, theease with which shelter may be found in the numerous fjords which cut
into the shores of the peninsula of Norway. A bay situated a few leagues from Chris-
tiania (toward the fifty-ninth degree of north latitnde) was the spot chosen for the
experiment. It was necessary to guard ageinst tho inconveniences resulting from
the early setting in of winter, from the slight rise and fall of the tides, which at the
sysygies rise but a fbot or a foot and & half, and from the violence of the storms whiol
somotimes displace o yolume of water more than 7 feet in depth. On the arrival of
winter in Norway, that is to say, toward the beginning of September, the young oys-
ters are still too young to resist the shocks and sudden changes of temperature. It
, Wag, therefore, of the greatést importance that they should not come into contact with
the outer air. These difficulties wero surmounted‘in the following manner: In the
upper part of the establishment a supply reservoir, fed by a pamp, worked by wind,
was dug. Immediately beneath, within a house which protected it from the rigor
of the cold, was placed s basin for holding the eggs, mensuring 8 meters (26 foet) in
length by G meters (19 feet) in. width. A leaden conduit, furnished at its upper part
with a grating fine enongh to stop the passage of harwmful fish, and in its lower part
with faucets to regulate the supply of water at will, bronght the two reservoirs into
connection with one another. - This tube took several windings and passed through
an inclosure filled with water, which could be heated when nocessary so as to majn-
tain the water supplied to the hatching basin of a nearly uniform temperature. The
level of the water in this latter-basin was regulated by means of a tube, the opening
of which was covered with a filfer to prevent the escape of the.young oysters. In this
basin 2,200 female oysters were placed at the commencement of the season, and,
although they had undergone the fatigue of a long journey, they emitted such &
quantity of spawn that it was found upon the collectors by which they were sur-
rounded.
This first experiment, as will be seen from the above, succeeded well, and the system
;nvented by General Wergeland for obtaining larval oysters in inclosed places could
.be doveloped to any desired oxtent. The General intends to try and obtain the spawn
of free oysters, if the season be mild enough to permit, by surrounding with fascines
a natural oyster bod that has been recently explored. He proposes subsequently to
inclose the young oysters in floating preservative boxes, and to raise them on the spot.
The labors, works, and echemes which I have just explained are due to the in-
itiative taken by General Wergeland, whose landable ambition it is to render to his
country the same services which M. Coste has rendered to France. He is now en-
gaged in restocKing by means of pisciculture thie large and bosutiful lalkes of Norway:
If he succeeds, as there is every reason to believe he will, Lis country will be indebted.
to him for the introduction of a branch of industry for which there is a great future
in store.







