XVIL.—THE TRANSFORMATIOI;N%F SALT MARSHES INTO FISH
' p

By M. DUCASTEL.

{From “Bulletin mensuel de la Soocdétdé dacclimaiation,” iii series, vol. vi, No. 2, Febra-
ary, 1879.7%

SALT MARSHES.

The waters of the sea on several points of our western and southern
coasts are left to evaporate in a natural way in vast basing which are
called salt marshes (les marais salants). These basins vary in shape and
depth, and the water of the sea passes successively from one to the
other, In the last basins (those nearest shore), where the water is only
a few centimeters deep, the salt is deposited under conditions which
vary in the different localities. Thus, in the salt-pits of the west the
first deposit of salt is gray, and in order to give it a white color it is
becessary to subject it to a refining process, whilst in the south the
8alt obtained from the salt-pits is white and pure.

The salt Larvest depends altogether on atmospheric influences, such
a8 the heat of tlie sun and the wind8 which more or less favor the evap-
oration of the water. In many places, especially in the West, the salt

arvest will be almost an entire failure when the season is rainy or cool.

Vast pieces of ground, on which considerable sums of money have
been spent, therefore become almost entirely unproductive. TFor this
Teason, and in view of tho constantly-increasing demands for food for the
Massges, people have in many places been led to abandon the manufact-
Ure of galt by the spontaneous evaporation of the sea-water, and have
h €gun to utilize to greater advantage the grounds once devoted to this

Ddustry by transforming in them into fish-ponds.

he ponds of this kind which have been constructed on the coast of
ofe basin of Arcachon, in the department of Gironde, are excellent models
i0vsuch fish ponds, and cannot be too highly recommended to the atten-

O of the owners of salt marshes.

THE PONDS OF THE ARCACHON BASIN.

By Mministerial order of August 6, 1852, Mr. Coste was commissioned
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to visit the coast of Italy and ascertain under what conditions experi-
ments might be made, on a large scale, in the way of propagating ma-
rine animals.

The result of Coste’s visit to Ttaly was his interesting work on Comac-
chio. Comacchio, a colony of fishermen located in the midst of the la-
goons of the Adriatic, has solved the interesting problem of cultivating
the domai of the sea, ¢ the fruits of which,” says Coste, *are gathered,
ripened, and multiplied in vast fish-ponds, and somewhat later har-
vested with as much profit and less labor than those of the soil.”

" Does not this way of characterizing the industry of Comacchio apply
in almost every particular to the ponds of the Arcachon Basin? Whilst,
therefore, the famous scientist envied Italy on account of her piscicult-
ural industry, this very industry flourished in our own courfiry, in the
Arcachon fish-ponds, where, on a smaller scale, it is true, and under
other, but no less favorable conditions, the fruits of the sea ripen and
are harvested with as much profit and less labor than those of the soil.

- It would be difficult to mark the exact time when these ponds were’
constructed, or to trace to any one man the invention of this ingenious
system of cultivating the sea. The Marquis de Cirac was the first per-
son who conceived the idea of utilizing the vast alluvial grounds of
his domain. He inclosed them with dikes, and thus constructed salt
marshes. The salters soon noticed that with the water destined to sup-
ply their salt-pits there came young fish; they saw them grow and
flourish. The fisheries, at first only carried on to supply the wants of
the family, soon became a business which extended from the hamlet to
the city. The manufacture of salt was abandoned for the new industry,
and people studied how to improve the apparatus which was to assure
jts success. Every year somb progress was made, and the fish-ponds
have now arrived at that state which, without being the height of per-
fection that might be attained, nevertheless justifies us in designating
their arrangement as a model to all who desire to devote themselves to
marine pisciculture. And it is of this arrangement that we now intend
to give a brief description.

The fish-ponds were, as we have already re marked, originally salt
marshes. They may still be recognized by their general appearance,
there being vast sheets of water, separated from each other by pieces
of ground equally large and devoted to agriculture. These last-men-
tioned pieces of ground are called ¢ bosses” (protuberances), and have
been formed by soil taken from the diggings which constitute the deeper
portions and have been assigned to the fish., By means of sluices con-
structed in convenient places in the dikes which separate the fish-ponds
from the basin of Arcachon, the water in the ponds is rencwed, and
the young fish, when still in the condition of small fry, are introduced
into the ponds. These sluices are generally constructed of wood, and
consist of four principal parts, viz: In the middle the bridge, which i8
placed at the higher part of the dike, and which serves as a passage-
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way; towards the right, and adjoining the bridge, a post, with slides
for a large sluice-gate; farther on, another post with slides for the
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witze“?’-’i and on the left, towards the Arcachon basin, a third post,
slides for a net.
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The “sleeve” is a net in the shape of a truncated cone, 7 meters long;
its opening is underneath the frame to which it is fastened; it must,
under all circumstances, have from 550 to 600 meshes of 11 to 12 milli-
meters all round, and 120 for the small opening; the large opening is
fastened on a wooden frame, either with nails or with a cord passed
through holes in the frame.

Filling and emptying.—The ponds are filled with sea-water for the pur-
pose of renewing the water, of providing food for the fish, and of ob-
taining young fry for the ponds.

The filling process, as a general rule, does not ¢ommence till the 15th
of March, and lasts till the 1st of November. This period is subject,
however, to slight changes occasioned by the temperature and commer-
cial necessities, such as the sale of fish. Easter is generally the time
when the filling process commences.

This process is only carried on twelve days in the month, and twice &
day, in the evening and in the morning. These twelve days are divided
into two periods of six days each. The filling process is carried on for
six days during every tide of the syzygies (new moon and full moon).
These tides are always very strong; their height, however, varies accord-
ing to the east and west wind. A south wind causes the tide to rise the
highest, whilst & north or northeast wind makes it rise the least.

In order to cause the fry to enter by the “sleeve” (manche) system,
the frame with its ‘“sleeve” is let down, 8o as to prevent the fish from
escaping; two hours before the sea is on a level with the water of the fish-
pond, the gate of the sluice is raised about 7 centimeters, so as to cause &
small current of water to flow from the fish-pond into the sea, which i8
intended to attract the small fish towards the sluice. In proportion a8

.the tide rises the gate is raised a few centimeters, to increase the force
of the current. When the sea and the water of the fish-pond are on &
level, the gate is raised entirely; there will then be a current of water
from the sea into the fish-pond; the higher the tide rises, the stronger
will be the current; at this period the precaution should, however, be
taken to lower the gate, for the current might otherwise break the
wgleeve” When the current has attained its greatest force, the gate i8
lowered, 80 as to leave below an open space of only 0.25 to 0.30 millime-
ter. The small fish are thus drawn into the «gleeve” and thence into
the fish-pond. '

In employing this method several precautions have tobe taken. "When
the current coming from the seais still weak, the «gleeve” is kept close
at the narrow end, and is not opened until the current becomes strongs
or when the level of the sea, raised by the tide, is 30 centimeters higher
than that of the water of the fish-pond; because, if this is the case, th®
fish in the pond cannot rise with the current or escape.

Species of fish which enter the sluices—The species of fish which, bY
means of this contrivance, enter the fish-ponds are as follows:
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(1) Themullet (biack mullet, white mullet, and ¢land-jumper”—saui-
€uri du pays); the black mullet is much more frequent than the others.

(2.) The barbel only comes in small numbers.

(3.) Occasionally the plaice and ¢he dorado. About fifteen years ago
the dorado came in great numbers; but it seems ndw to have almost
disappeared from these coasts.

_(4.) The sole only comes accidentally; and the gurnet and turbot, &e.,
Dever enter the fish-ponds.

(6.) Fels come in large numbers in spring, when the sluices are first
Opened.

In April, fry enter the ponds in large quantities; in September they
come in tolerably large numbers. They never enter the ponds until they
have reacheq the thickness of a quill; those which come in April are
larger than those which come in September.

The draining process—By the draining process we understand the
Process by which a portion of the water of the fish-pond is caused to flow
Into the basin of Arcachon.

) For this purpose the frame with the ¢ sleeve” is let down when the
tide ig low, and the gate of the sluice is raised about 0.07 centimeter;
this causes a slight flow of water into the basin of Arcachon not strong
en0l1gh, however, to draw the young fish from the fish-pond. When
Young figsh show themselves near the ‘“sleeve,” through the meshes of
Which they could slip, the gate is closed and the draining process is
Stopped.

The keeping and fattening of young fish.—When the young fish have
Ntered the fish-ponds, they must be kept there under those conditions
::h‘.ch are most favorable to their preservation, development, and fat-

Dlng_
in (L) Pregervation.—Atmospheric influences play a very important part

th_e Preservation of fish, especially of those species which are kept in
saptivity; cold winds often cause large numbers of mullet to perish.
W_("'th.east or southeast winds are particularly dangerous; northwest

'nq ig harmless, and south and southwest winds are very favorable.

ny Sudden'change from high to low temperature, frost or ice is less
sl?:gel‘dus than unfavorable winds. In constructing a fish-pond, care
fiy uld, therefore,' be taken to protect the fish against these hurtful in-

Chnces,

For this purpose shelters have been provided in the following manner:
Gh(etz The basins are dug in such locations as will 'aﬂ'ord she.lter .to t‘n'e
&t-tainOf Water from the northeast or southeast wm(.is. This object is

s ed 1.)y having regard to the natural configuration of the ground,

Ttificial shelters or by trees.
POss.i)b]If these conditions do not exist, thre dikes are made as high as
wingdg €, 80 .a,s to form ramparts against the northeast and southeast
y and in every case trees are planted on the banks of ‘the fish.






