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INTRODUCTION.—}?RESENT CONDITION OF THE OYSTER
INDUSTRY UPON THE COAST OF FRANCE.

The oyster industry, which was formerly carried to & high degree of
pel'fe.tbtn'oll by the Romans, as shown by the results obtained at Lake
Ucrin by Sergius Orata, who, according to the testimony of his con-
Mporaries, would not have found any difficulty in causing oysters to
ity ve upon the roofs of buildings, and by the industry yet in full activ-
o at Lake Fusaro, has always been left in France entirely to the forces
Dature, As a result of this our numerous oyster banks, farnishing
viClent gupplies for all demands when the imperfect means of com-
halguc&tion hindered the shipment of this ‘Ifxollusk ﬁpm point to point,
Sub‘e Dot been able to resist the abusive ﬁshng to which they have been
canchted since our railroads have afforded facilities whereby the oyster
—~~° carried to all parts of the country, and thus to millions of new con-
Rac(z:i;i: Pratique de 1/Ostréiculteur et Procéd?s d’Elevage et de Multiplication des
gy LBrines Comestibles, par M. Félix Fraiche, Professeur de Sciences Mathé-
174 ques ot Naturolles. Paris; Eugdne Lacroix, Editeur, 15 Quai Malaquais. 12mo,
u PP, 25 woodcuts.—Translated by H. J. Rice, B. Sc.
V1 8. Mis. 29——48 753,
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sumers. In 1858 M. Coste addressed to the Emperor a report upon the
condition of the oyster fisherics of the coast, and exposed in these terms
the deplorable impoverishment of ¢ the oyster industry, which has fallett
into such decline that unless prompt mensures are taken, the source of all
production will very soon be entirely exhausted. At Rochelle, Maren-
nes, Rochefort, and the islands of Ré and Oléron, of twenty-three banks
which formerly constituted one of the sources of wealth of this part of
the coast, eighteen are completely depopulated; while those which yeb
furnish oysters are seriously affected by the increasing invasion of mus-
sels. Moreover, the oyster breeders of these regions are no Tonger able
to find there, not to mention those necessary for consumption, a suffl-
cient harvest to supply their ‘parks’ and ‘claires’ with oysters, which
are there fattened and brought to perfection, and are obliged to bring
them, at great expense, from the coast of Brittany. The bay of St
Brieux, which is so admirably and naturally adapted to the productio?
of the oyster, and where there formerly existed, upon a hard and per
manent bottom, thirteen beds in full activity, has to-day not more that
three beds, from which twenty boats might in a few days carry away tho
last oyster. At the time when the gulf was in its prosperous conditiod’
more than two hundred vessels, manned by fourteen hundred men, Wef'e
engaged in fishing each year from the 1st of October to the 1st of Aprib
and took from these waters a harvest valued at three to four hundre
thousand francs ($60,000 to $80,000). In the harbor of Brest, and b
the mouths of the rivers in Brittany, the decrease has been less rapl®
because these fertile sea-territorics have net as yet been subjected to
go active a fishing; but as the decimation of other parts of our co38
forces us to resort to these beds for what can no longer be found els®”
where, they will soon share in the general ruin. At Cancale and Grat
ville, two classical quarters for the growth of the oyster, it is only by
dint of care and good administration that they succeed, not in incress”.
ing the crop, but in moderating its decline.” Such, then, was the df"
plorable condition of the oyster industry upon the coast of France w
1858, when M. Coste wrote his report,—a condition much more threawn;.
ing for the future, in that it coincided exactly with the completion ¢
our net-work of railroads, which permitted the products of the oceal
be carried in a few hours throughout the entire territory of France, eY
to the departments most remote from the sea, thus tending unquesﬁon'
ably to increase the consumption by placing a large number of our P‘_”o'
ple in a position to profit by the delicacies, which were formerly forbid”
den them, on account of their distance from the centers of production-
continued rise in the price of oysters, coincident with a decrease in'th
delicacy and fatness, were the immediate results of this state of thiﬂ_gfi'
But still another very grave and menacing result was the continu® N
diminution of our waritime population, the sole source whence, in 0* -
days, are recruited the sailors for our fleets; for, where fifty boats, ea0
with from five to eight men, formerly found profitable labor in g# i

Y
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ing oysters, it is now barely possible for ten boats to provide support for
fifteen to twenty families, who have, ‘
oreover, no other means of support
than gathering this mollusk. Hence
We find a very general abandonment
of maritime careers, the impoverish-
ment and degradation -of our coast
Dopulation, and, finally, the imminent
Weakening of our marine. At this
time M. Coste discovered a remedy
for the evil he had announced, and
tfhrough the munificence of the Em-
DPeror obtained the means of experi-
Menting, upon a grand scale, with the
Object of restocking the oyster banks
of the coast, and of applying to this
8reat and useful end the principles
Which had been revealed to him in
18 long and arduous scientific labors.
The harbor of St. Brieux was chosen
a8 the site of the first experiment;
and during the months of March and
ADril, 1858, the general planting took
blace with oysters brought from the
8€a at Cancale and Tréguier. Two
Mperial guard-boats, the Ariel and
_th@ Antilope, were employed to assist
M this work. Theoysters were placed
N 8ix long beds, situated in various
Portions of the bay, and these beds
Were then carefully buoyed out sothat
they could be easily found and exam-
ed  when necessary or desirable.
esides the oysters, the bottom was
Paved with oyster shells and the shells
ot Cardium and various other mol-
USks, with the object of offering sup-
Port and shelter to the young oysters;
“L bundles of twigs, from two to
WI'BG meters (6 to 10 feet) in length,
¢ ére anchored with stone and main-
Aned at g ghort distance from the
e(?ﬁtoﬂ}; thus completing a series of
eurectlng apparatus sufficient to §e- ; 3
i eh and hold all the young which F16. 1—A twig bearing young oysters (natu-
3 g t.appear. Six months later, the ralsize). .
XI_)enment; had already promised complete success; for the shells
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and fascines planted. for the reception of the young were found,
upon examination, to be literally covered with young oysters (Iligs. 1

¥16. 2.—Shell of cardium covered with young oysters (natural size).

and 2), and in such great abundance that Cancale and Granville, in
the days of their greatest prosperity, never saw such a spectacle. One
single fact will suffice to give some idea of the immense wealth thu®
created in a few months. Upon one single bundle of the twigs 8%
many as twenty thousand young were counted; and as oysters sel
at the fishing' stations for 20 francs ($4) per thousand, this pundl®
promised for the future a return of 400 franes ($80). The experimc”ﬁ
was decisive, and it only remained to have these teachings propagate
and the people incited to similar efforts, not only at other points along
the ocean coast, but in the British Channel and the Mediterranea
It was a noble and great undertaking, in which M. Coste had not failed:
He soon had numerous imitators. In the Bay of Arcachon the posselss'
ors of parks and claires, or fattening and feeding places, were WISG
enough to transform them into breeding places, veritable hives, when¢®
every year swarms of oysters issued forth into the sea, assuring to this
coast, then nearly barren, a future revenue of from twelve to fifteer
millions of delicious bivalves.

By the efforts of government two model establishments Were.fou.llded
upon this bay, and one hundred and twelve persons, associated with
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Warine, came to carry on the new industry, which occupied an extent.of
40.0 hectares (about 960 acres) of emergent lands, made over by the ad-
Winistration. In 1863, during six tides and upon only one-half of the
Testdcked lands, the oystermen took sixteen millions of oysters—that is
to 8ay, more than the public fisheries of Cancale and Granville have ever
Produced. Notlong ago I had occasion to visitan artificial park, which
8 been instituted only three years before, at a total cost of $2,400,
and which sold at the time of my visit for $8,000. )
On the island of Ré three thousand people migrated from the interior
occupy the emergent sea-territory, ceded to them in individual lots
Y the government. The condition of these lands necessitated arduous
and long-continued labors on the part of the men, since these portions
of the island were simply vast wastes, where to-day moré than two
Undred parks can be seen in full activity, occupying the entire coast
from the point of Rivedoux to that of Loix, a distance of twelve miles,
ad covering an area of nearly 205 hectares (about 492 acres). In
tPeSS parks, or prepared oyster-beds, there are to-day, on an average,
SIX hundred oysters to the square meter, or a total of two billion oysters,
Tepresenting a value, when of marketable size, of about 40,000,000 francs
($8,0..00,000). Before this new industry had transformed the arid and
esolate character of these portions of the coast, the 18,000 inhabitants
Of the island of Ré had no other source of revenue except from the growth
of barley and the culture of the vine, whence there were iew returns, the
Production being slight and of poor quality, and by fishing, which pro-
Rced about 50 francs ($10) per month for each boat employed. )
This state of affairs, instead of growing better, grew worse until the
Jear 1858, when Hyacinthe Baeuf, of Rivedoux, upon the island, under-
took for the first time the artificial breeding or cultivation of oysters
UDon eighteen hundred meters of emergent lands granted him by the
<te. Bosuf was a mason, and commenced his labor by inclosing
I8 property with a wall of rocks. He then covered the soil with
str_.&W and branches to consolidate the mud and render the place
f"ut_able for the reception of the oysters which he proposed bring-
:;8‘ from Brittany, since the coast of the island was entirely destitute
t them. ‘What, then, was his astonishment when he saw the stones of
W Wall become covered spontaneously with a young growth of oysters,
hich appeared in the water surrounding the island and probably came
B ™ the parks along the coast of Nieulle; they were 80 numerous that
8y averaged about two thousand young oysters per square meter.
€ at once demolished his wall, stone by sfone, and placing the oysters
Pon the bed of the park, he succeeded, by favoring their development
wy lntelligent care, in creating on the island an industry destined to bring
nea'lth and prosperity. His example was soon followed by others, and
v:lmerous parks were laid out, so that in 1860 oysters were sold to the
Ue -Of 3,150 francs ($630), and in 1863, 63,000 francs ($10,600), without
Wnting the thousands of oysters deposited in the'fattening-ponds, the

u
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value of which could not have been less than from 25,000 to 30,000 francs
(85,000 to $6,000). I cannot omit to mention in this connection, without
injustice, the name of Dr. Kemmerer, of St. Martin, whose labor.and pxam-
ple have been of great value in the progress of oyster culture on the island
of R6. The work of transformation thus begun in the Bay.of Arcachon
and upon the coast of the island of Ré gradually extended to the entire
ocean coast and even into the Mediterranean, multiplying to an almost
unlimited extent the edible treasures, of which the ocean contains inex-
haustible germs, creating upon these desolate and barren territories
wealth and abundance, and attracting there a hardy and numerous
maritime population, from which to draw recruits for our marine. Such,
then, are the grand results already due to the learning and devotion of
M. Coste, and to the powerful and efficient aid which he has received
from the Emperor, who has not hesitated to place at the disposal of this
great worker the lands and material resources required for the under-
taking. :

The domain of the sea is public property, and it becomes the duty
and the right of the state alone to extend prompt aid to the increasing
impoverishment and sterility of one of the branches of public industry
and wealth, and it is evident from what has already been done, that the
state has not failed in this duty. But although this is the chief cause
of the renewed activity in the oyster industry, is it to be considered or
does it follow that this industry can prosper only over great tracts of
waste territory, like the bays of St. Brieux and Arcachon, with the
help of powerful auiiliaries, such as the government vessels with their
many intelligent men and officers?  Does it follow, in a word, that
there is nothing to be done, so far as personal endeavor is concerned,
by the dwellers in coast territories We think just the contrary; we
believe there is much to be done, and that the cultivation of marine
species is an inexhaustible mine, in the fruitful working of which each
one can find his place according to his strength and means, and with
that belief in view we have written this book, designing it especially
_foi‘ the proprietors of marine lands and salt marshes, and for the pos-
sessors of parks and claires, the products of which can be easily
increased a hundred-fold. While the labors of restocking, executed
under the authority of the state, the recomstruction of old breed-
ing or fattening ponds and the creation of new banks where none pre-
viously existed, are undeniably great results; as is also the re-estab-’
lishment of the national maritime wealth by the reconstruction of the
fishing grounds; yet it is important in another respect that it forms &
grand example which each individual possessor of ‘emergent or tide.
lands, of salt lakes, or simply of lands bordering the coast, can follo¥
with profit, in creating artificial oyster stations, or fattening ponds, -
where oysters, mussels, crustaceans, or even marine fish can be confineds
and where, as & result, there will gather an uninterrupted, fruitful, and
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abundant harvest, even upon ground primitively condemned to eternal
_sterility on account of mud or stonés. It is with the object of instruct-
Ing proprietors of fishing privileges, or dwellers upon the sea-shore, con-’
®rning a source of immense wealth, the labor of which concerns them
8lone, and in order to facilitate the methods of attaining the best re-
Sults, that I have endeavored .to present in this book a summary of
Ose principles, now sanctioned by experience, which ought to guide
€m in this new culture. The question of oyster culture will then be
eated here from a restricted point of view, as a private industry, such
38 a small farmer, who is desirous of increasing his revenue from his
largh or fattening pond, can readily undertake. In accordance with
© plan which I followed in a former work, upon the culture of fresh-
Water fishes, I have preceded the account of the special processes of
¥ster culture with some remarks upon the fanctions, habits, and struc-
e of various species of mollusks and crustaceans, the cultivation of
Which can be undertaken with profit, and with a study of the causes of
© depletion of our coast waters. For it is only when acting with a full
Owledge of the cause, that is to say, in reasoning in regard to his
abors, and choosing his processes according to the nature of that which
'8 grows, and the circumstances and conditions of growth, that one can
'%10pe to prosper in a work of this kind. Many of the earlier attempts
0 thiy direction miscarried simply from not having followed rational
Wethods, But their authors had one excuse, the nearly universal ignor-
Anee i regard to the habits and needs of the species upon which they
exPe!'imented, and they had to guide them only the numerous and ac-
Crediteq errors which tainted this branch of natural history. '

To M. Coste belongs the honor of having destroyed these illusions,
224 hig Jearned researches enable us to work with better results. Thanks
: l_lim, the route is now defined, the guide has been found, and success

}nSured to all except those who are willfully ignorant or careless.
- U8 latter cannot be said of the experiments recently made by M.

lbaug upon the rocks of Bouchots near Oléron; by the government
UPon the bank of Richelieu at Rochelle; by M. Boissidre at Arcachon;
inq, finally, among others, by M. Cressoles in the marsh of Kermoor,
fre, in practicing the principles of a sound agriculture in regard to
;’y Ster culture, he has been able to transform an uncultivated and pesti-
P0tial morass into vast reservoirs for fish and oysters, thus changing
Br % source of great wealth what was before a barren and disease-
ml‘eeding tract. Their example is both a proof and encouragement; my
. 08t earnest desire is that this book may stimulate numerous others to

tate their labors.
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THE NATURAL HISTORY OF MOLLUSKS AND ORUSTAI-
OEANS.

MOLLUSKS.

The third division of the animal kingdom, that of Mollusks, contains
animals having a’'generally symmetrical body, that is a body with simi-
lar parts upon' either side of a median line, and which'never presents
an internal skeleton, as-in vertebrates, or external one, as in the crus-
taceans, and never becomes divided into seo'ments, as yith the annelids.
The body is soft, and is generally inclosed in a calecareous test or shell,
which may be umvalve or bivalve.

The nervous system of mollusks, especially the ganglionic, does not
present a median longitudinal disposition as in the vertebrates and
articulates, but consists simply of symmetrically’ disposed little no-
dules or ganglions of nerve matter, united together by nerve cords, and
located throughout the body in the neighborhood of the principal or-
gans. Mollusks breathe in the same manner as fish, by means of gillsy
which are either superposed lamins or branched filaments, and which
act by separating from the water and absorbing those gaseous elements
held in solution. Some few species present an internal respiratofy
cavity, to which is given by analogy the name of lung. - These excep-.
tional species are always terrestrial. Those mollusks having the most
perfect organization are ranked in the class of Cephalopods (yepa®s
head, =ois, foot ; head-footed animals), so named because of the tactile
or prehensile appendages, which are located upon the head end of the
body in a complete circle about the mouth, and called arms, feet, Of
tentacles. The only useful species is the cuttle fish (Sepia oﬁiomalw)f
which produces the color called sepia or India ink, and the bone sold
in commerce under the name of sea-biscuit or cuttle fish bone. The
poulpe or squid also belongs to this class, and is likewise called cuttle:
fish; it serves as food for some of the poorer classes along the coast Of,
Italy :
The second class of mollusks is that of the Gasteropods (yasrvp, beHYf
ndic, foot; belly-footed), which owe their name to a fleshy, contrac
base servmg as an organ of locomotion. Their shell, when it exustS,
always univalve. As examples may be mentioned the slug, the sn
and those animals which furnish the helmet and porcelain shells.

The last class and the least specialized group of mollusks, which, bo¥
ever, contains species of great importance in a commercial pomt; of v16Wf
is that of the acephalous mollusks (2, without, yegais, head; headless):
This class contains all of those mollusks having a bxvalve shell, guch
as the oyster and . the mussel, which we propose to study. All aro
without a distinet head, hence the name. The body has the form of #
flattened, oval disk, and is pierced at one extremity with a mouth orific®
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Surrounded by tactile appendages, the palps, which seem intended to
take the place of the organs of sight and touch. From each side of the

dy hang two folds of integument, formed of a double membrane, which
Clothe the inner surfaces of the shell, protecting the body of the animal
—~om immediate contact with the hard external covering, and guarding
!t from any rubbing that might take place if in contact with such a sur-
zﬁ These protecting folds form the mantle, which also secretes the
~aell,

. Some species, the mussels among others, possess a sort of fleshy foot,
Which gan be protruded at will from between the valves of the shell and
he folds of the mantle, and can also aid in locomotion. But the greater

Portion of the acephalous mollusks live firmly attached to solid objects

Under the water, either by a union of the calcareous matter of their

Shells with the object upon which they are stationed, or by means of &

Sm.an bunch of hair-like threads, which arise from near the ligament

“nlting the valves, and which are called collectively.the byssus. Other

8p‘fcies; live buried in the mud, or move about in the water, sometimes

BWllmning great distances. They are met with in the fresh water of

90r rivers and lakes, and in all salt water.

THE OYSTER.

Naturalists have united under the common name of oyster a large
Sumber of mollusks havin g very different aspects; they are the genera
& Ypheea, Plicatula, Vulsella; Malleus, Lima, Meleagrina or pearl-oyster,
a C. -'l‘hese mollusks are widely distributed, and have been very abund-
s:t In both fresh and salt water, in all ages of the world, so much
o that they have left some very extemsive fossil remains, as lin the
t-:etaceous beds of Versailles, of Meudon, and in all of those deposits
be Which, from their marine origin, the name of Neptunian beds has

®0 given. Without entering, however, into useless details in re-
8ard to the various species of this family—since as articles of food they
2‘1‘6 of little or no interest—we will confine our attention to the edible

YSter (Ostrea edulis), which is easily recognized-by its compressed,
rou_ndiSh body and bivalve shell, the two valves of which are quite

lke, one being nearly flat, the other convex, and both without teeth
cir e hinge joint. The two valves are formed of a series of imbricating,
hele(;llar layers of carbonate of lime secreted from the mantle, and are
cle together and closed by a single large and powerful adductor mus-
ha’ attached near the center of each valve. The layers of shell material

Ve Very much the appearance of shingles upon the roof of a house.
Ou: best-known forms of this animal are the common oyster, used upon
but t‘}bles ; the horse-foot oyster (Ostrea hippopus), very large and broad,

little esteemed, found at many places along the shores of the Medi-

b exneﬁn, and also at Bologne-sur-Mer ;. the oyster of Beauvais (Ostrea
8 aoina), taken at Bracheux, near Beauvais, &c. But the oyster is
Well known to every one that, without attempting a minute descrip-
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tion of its structure we will pass at once to the study of the phenome-
na of reproduction, which have for us a very important significance.
The oyster is hermaphrodite* ; that is to say, each individual contains in
itself the organs of both sexes—the ovary, or egg-producing organ, and
the testicle, or organ for the formation of the male element or spermato-
zoa. This question, which for a long time was the subject of debate,
is now entirely settled (MM. Quatrefages and Blanchard sustained the
contrary opinion, and several memoirs réad before the Academy of
Sciences treat of the artificial fecundation of the eggs and the artificial
formation of oyster beds). It is recognized that in every individual aré
to be found at the same time both eggs and spermatozoa, and that, more-
over, the eggs present all the phases of fecundation before they have left
the ovaries of the animal and have reached a place where an external
impregnation-could be possible. One should not think, therefore, of
artiticially impregnating the eggs of the oyster, for this would requiré
the removal ¢f the eggs from the ovary of the mother while in course of
development, which would be incompatible with an independent ex’
istence.t A ’

The spawning season of oysters lasts about three months, from Jun®
to September. The eggs are produced in the ovary,} which is situated
deep in the body of the animal, and whence, after they have arrived 8
a certain stage of maturity and have been impregnated, they descend
along spacious canals into a fold of the mantle, where they remain in-
closed in a mass of mucus, until they hhve completed their develop:
ment. - The eggs form at this time two whitish, creamy magses, which
increase the size of the oyster very much, and cause it to.be much sough?t

*This is without doubt uot true so far as regards the American oyster (Ostrea V¥
giniana). 1have examined, under the microscope, hundreds of oysters during the 188
two years, and throughout nearly the ¢ntire spawning season as late as the middle ¢
October, and never in & single instance havo I found any evidence of hermaphro:
ditism, the sexes always being well marked and perfectly distinct, Neither hav®
seen any evidence of the development of the e¢gg until after it had passed from the.
ovary and come in contact externally with the floating spermatozoa ; from my owh,
observations, and from those of accuratoe observers with whom I am acquainted, I s
of the opinion—which coincides with that of Quatrefages and others as to the -Eu_'_
ropean form—that the American oyster is as truly unisexual or diecian as any mﬂ“‘f
mal.—(Tr.) -

tNotwithstanding this statement in regard to the oyster in general, Prof. W- K.,
Brooks, of the Johns Hopkins University, Baltimore, Md., has succeeded, during the
past summer of 1879, at Crisficld, Md., in successfully impregnating great 1numbe®
of eggs of the American oyster. The impregnation was offected by taking the rip®
eggs from the ovary of tho female and mixing them artificially with the spermntozoa,‘
taken from the male animnal. Many others of the party, of the Chesapeake Zoologio# 4
Laboratory, including myaelf, also succeeded with the artificial impregnation, "'nh\'
there is no question but that such a process can be successfully performed, althouf™:
to what extent it is practicable is a question yet to be settled.—(Tr.) :

1 The statement of the author in regard to hermaphroditism and its results, and ﬂg
changes undergone by the eggs within the ovary, must, in all probability, be consl :
ered as entirely erroneous.—(Tr.) K

~
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atter by certain amateurs ; but this should not be done, for when in this
ondition the animal should be especially protected. Although we may
1OW congider the eggs as laid, yet they will not be ready for some time
leave the protecting mantle of the mother; they must undergo a sort
of incubation, during which the mass loses some of its fluidity, and as-
Sumeg o dark, violet color, a certain indication of maturity. From this
e the embryos can lead an independent existence, and if they are now
aken from the mantle they can be preserved alive for several days in
: ea"W&ter; and, moreover, by frequently renewing this water and arrang-
1€ Solid bodies for their attachment, such as bits of wood or fragments
> Shells, one can reproduce artificially what takes place at every spawn-
18 season in the depths of the ocean. When the embryonic mass has
88umeq 5 bluish black or muddy color, the
fUng Jeayve the mantle of the mother and
ee(’me dispersed in the surrounding waters.
Wf‘:h individual is furnished, at this time,
h g Special swimming organ, which disap-
Ia)te:frs as soon as the animal has found a suit- .
tine Place of attachment where it can con-
& Uit growth. This fleshy pad, or velum,
5 “Overed with cilia, and by the aid of these
of powerful muscles, which seem to re-
¢t or extend the velum, the embryo can
Ve in any direction. $ :
enl ® accompanying figures represent much
theargm a young oyster which has justleft
Mantle-cavity of the mother oyster; the
: _Shows it in front view; the second, as
& I profile; at the upper part can be seen
© ciliateg velum. The number of embryos
r“’ﬂed in a single year from a single ma-
fi ;oy Ster cannot be estimated at less than
ti n .ODE? to two millions, and 1}1}6 imagma- Flc_}. 3(.1—Embryo of the oyster (much
iy IS simply astounded at the idea of the enlarged). )
Sin ?Dse numbers which would result from eac.h annual spawning of a
&lmg © bed of oysters, if this living cloud, which at a given moment
OS.OSt flarkens the waters, found for each one of the minute peln g8 com-
t en.lg 1t a support and a protection which would enable it to escape
an, Mnumerahle causes of destruction to which the laws of nature
5 Umany negligence expose them, and develop into mature and edi-
W ioysters. In order that an embryo oyster may live to acquire a shell
h ¢h shayy serve to protect it, it is necessary that it should find near at
thigg A solid body, stone, bit of wood, or shell, for its? attachment, so
ibes {0 may b protected from too strong currents, which would carry
Voo from deposits of mud, which would smother it; and from the
Ity of the inhabitants of the sea, among which there are countless
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varieties of crustaceans, worms, and polyps, which prey upon these ani-
mated organic corpuscles, so easy to capture and so attractive as food:
And, finally, it is especially necessary that no blundering or greedy hand
shall come with rake OF
dredge to seek for a feW
oystersofediblesize and
by sodoing tear to pieces
and overturn the objects
upon which the youns
are attached, and thu’
kill or buryin the mud all
the young generations
to which the few old
ones have given birth:
y If the young oyster ca?
escape its many enemies
and causes of destru’
tion it will in about si*
months acquire a dian”
eter of 8 to 10 millimé
ters, a very rapid i
crease when one take’
into account its size 47
the time of swarming
abgut one-fifth of a mil’
limeter. At one year?
age the oyster is fro
4 t0 5 centimeters in &
ameter, and in abo"
three years it attait®
marketable size—fro”
8 to 10 centimeters—

: th-
F1G. 4. Oysters of different ages (natural size).—A, oysters from when it can be ga =
12 to 14 months old. B, (B'sters from 5 to 6 months old. "C, (B'aters ered and sold for col

from 3 to 4 months old. oysters from 1 to 2 months old. I, oys-
ters from 15 to 20 days old. sumption.

Figure 4 represents a number of oysters of various ages attached 4
the same object.

But like nearly all animals destined for man’s use, the oyster is S1°
ceptible of great improvement by special cultivation, which gives ib
flavor and appearance very different from those of oysters freshly takeé
from the great common reservoir—the ocean. I

Upon our entire coast, especially where oysters are taken, it is W¢ ;
known that a prolonged sojourn in a fattening pond, or park, is neces
sary in order that they may acquire those qualities which place th¢
in favor with consumers. L

Under the generic name of parks are designated reservoirs contalnlng
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Sea-water, which communicate with the ocean by means of sluices and
?l°.°d-gates, that can be opened at each flood-tide or at pleasure; here
118 that the oysters are deposited, after being taken from the beds, in
Order to protect them, and make thém convenient for the demands of
de. In this stagnant water, charged with organic material and pro-
tected from all agitation, the oysters increase in size very rapidly, become
3t, and lose the bitter flavor and slightly tough consistency common to
t?le Ratural oyster. It is greatly to be regretted that the steady diminu-
lion of thig mollusk will not allow the oystermen to retain the oysters in
¢ir parks but a very short time ; the full benefit of the park is then not
abtailled, while at the same time the continually increasing price makes
€ oysters articles of luxury reserved for the tables of therich. Often,
"9"? Can see placed on sale in our markets oysters which have been sent
1o !mmediately after being taken, and without having been placed in a
Park gt 4], '
) This mode of cultivating oysters by means of parks forms an import-
40t indugtry for the inhabitants along the coasts between the harbor
rouage and the mouth of the Seudre, and constitutes the chief source
of Wealth of the territory of Marennes. There, in ponds or parks, to
Which they give the name of claires, and which differ from ordinary
Parks in that they do not receive any water from the sea except dur-
;ug 8pring-tides, while the parks receive it at every flood; there, I
ep?at, the oystermen, known under the naine of amareilleurs, gultivate
®Ir oysters, procured either from the banks of the neighboring coast,
' from the coasts of Brittany, Normandy, or Vendée, and produce
: l’«'hos@ delicious bivalves known in the southern and central portions of
ance ag green oysters. (ysters which leave the ocean very light in
%lor, after being placed in the claires at Marennes for a short time,
Uire 3 deep green color, most pronounced in the gills; these are the
Ttable oysters of Marennes, which are preferred to any other growth.
~© reagon of this is simple, and the color has little, or nothing, to do
. ali‘?l lt The oyster, deposited when young in the claires—and this is
lin deSpensanle,condition—undergoes a careful nursing, a sort of stab-
§; and' acquires, at the same time that it receives its characteristic
notor’ a fineness and delicacy of flavor and a fatness which it could
4quire upon the muddy and disturbed natural bLanks; from this
U8e ariges its real superiority, a superiority which it would acquire
;‘;:ally well in any other park where it could be treated with sim-
try Care and where it would even retain its natural color. This is so
thee'that adult oysters placed in the claires at Marennes rapidly acquire
.tak 8reen color, but always remain just what they were when they. were
€D from the sea, although they present all the external characteris-
oyst:f'the .most highly prized oysters. As to' the peculiar color of the
c»erta_rs Which have been kept in the claires, it has been attributed to
' marine alge growing in that neighborhood, to the presence of a

-

~

Ve
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small animal ( Vibrio ostrearius), and also to a disease of the oystel‘;.a
sort of jaundice or affection of the liver; but to-day it appears certall
that this coloration is due solely to the peculiar nature of the soil for®"
ing the bottom of the claires, and that every park having as a base a 80
composed of a blue or & rich ferruginous clay will give to oysters place®.
in it this esteemed color; but this character will no longer be of any
importance when colorless oysters raised in parks with the same care as
those in the claires at Marennes shall present the same qualities. UpOP
those coasts where favorable circumstances permit their multiplicatio?s
+ oysters form beds or banks often several hectares (a hectare is 2.41 acre®
in extent. These banks are formed by the aggregation of oysters ¢,
different ages and sizes, whose shells become firmly attached or soldert
to the stones or rocks covering the bottom or to the shells of neighbo™
ing oysters. If it were not for the destructiveness of oyster-ﬁshing’
these banks would go on increasing insize and depth, without limitatio?
and also, as a natural result, in value, by the annual accumulation 0
new germs; an accumulation singularly favored by great numbers 0
vacant places over tho bottom of the ocean.* The oysters which are.
most esteemed in Europe come from England, while the best of the Frend
oysters are found upon the coasts of Brittany and Normandy. Thos®
most commonly eaten at Paris come from thenorth, from Cancale, Diepp®
Etretat, Dunkerque, &c. The southern and central portions of Fr@n"e
are supplied from Bordeaux and Rochelle, and from the few rare pank®
of the west coast which are not yet exhausted.

The prinecipal parks are those of Marennes, Saint-Waast, CourGO“l’
Etretat, Fécamp, Dieppe, Tréport, and Dunkerque. The fishing is dol{:
by means of a dredge, which is dragged over the bottom of the sea. = *
dredge scrapes over the soil and gathers up into a bag of leather or twin®
which is agtached behind it, everything that lies in its course. o
the dredge net is felt to be full the dredge is drawn on board of th;
boat and its contents emptied and sorted, those oysters only being e
tained which are of the size established by law, the rest being
back into the water. We will now end this study by some observatio®
upon a foreign species of oyster which it may be possible to acclimf"»é
in our southern waters, and which, although without valueas an araol
of food, is of very great commercial importance; I refer to the pe*.
oyster. ' o '
The shell of this species is semicircular, greenish externally, and ﬂh
a beautiful nacreous color upon the inside. The animal is white, 80 eu'
and similar in form to the common oyster. The pearls found in thes
of this mollusk appear to be calcareous secretions from the mantle 1ob

* A judicious fishing or working of an oyster-bed tends to increase both its Bizeﬁ?

value, while a natural unfinished oyster-bank, instead of being of unlimited Kroebt",d
is always limited in size by the condition of the soilupon which it is formed a8 affe?”’

by the currents of the surrounding waters.—(Tr.)
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and of the samne nature as the secretions which form the nacreous lining
Of the valves, but which in consequence of peculiar conditions, either a
8ickness of the animal or the presence of some strange body,assume a
Spherical or pyriforin shape. It is certain that the presence of a foreign
0dy, by irritating the mantle, produces an abnormal secretion of the
Nacreous material which soon entirely covers that body with a material
ldentical in character with that forming the pearls.. 7 -
For a long time the Chinese have made use of this peculiarity of the
Pearl.oyster and of certain other mollusks. Among the class of pearl-
Producing or nacre-producing animals must be placed our fresh-water
Mussel, In order to have any ornament covered with nacre it should
be placed within the shell of a pearl-oyster and left there for several
Months, after which time it will appear as though entirely composed of
Pearly material. The most valuable pearls come from Oeylon and the
‘ersian Gulf. The pearl-oysters are found in banks, like the common
oy Ster, at a depth of from 5 to 20 meters. The pearl-oyster bears a gen-,
°ral resemblance to'the edible oyster, except that it is much larger, at-
talning sometimes a diameter of 30 centimeters (between 9 and 10 inches).
bey are taken in Asia at four principal places: around the island of
ahren in the Persian Gulf, on the coast of Arabia near Carisa, in the
ult of Manaar in Ceylon, and upon the coast of Japan. The fishing
c?'llmences in February and ends in April; it is performed by native
divers furnished simply with a knife to detach the shellsand a basket to
8ather them in. The fishing of the baunks is subject to a sort of police
Supervision on the part of those who lease the right to fish for pearls.
ly g certain number are taken, and the banks are carefully inspected
at Overy fishing ; the divers are always careful to spare the young ones,
angd take only those which look as it they ought to contain pearls, since
811 do not contain them. The valves of the pearl-oyster are also objects
i)v Commerece, as they furnish nacre. But they are not the only ones
¢h furnish this product; upon our coasts a great number of mollusks
;:re found, among others the Haliotus, which furnish a very valuable
'acre, more beautiful even than that of the pearloyster. In seeking
“onditiong of soil, depth, and temperature as nearly as possible like those
s“_"roundin'g the pearl-oyster in Asia, it would seem possible to acclimate
18 mollugk in the waters of our coast and of the African shores of the
ed‘iterranea,n ; waters which even now contain muck unexplored wealth,
fa“}lcula,rly vast beds of coral, and which would seem to cover naturally
Ortile places for the abode of the pesrl-oyster.

MUSSELS.

uUnder the generic name of mussel (Mytilus) are united bivalve mol-
is sk_s !laving a symmetrical shell and equal valves, and with the mantle,
divided into two similar lobes, entirely separated along the ventral

‘e-d\gezs_, both of which are smooth, much thickened and attached to the
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edges of the valves. These mollusks have two very powerful adductor
muscles and are furnished with a foot or thick and fleshy prolongatio?
of the central portion of the body, which can be protruded from the ghell
at the will of the animal. From the foot posteriorly arises the byssu$ &
small bunch of hair-like stiff threads, secreted by a gland; and by means
of which the animal is permanently attached to some solid body, such
as a rock, shell, bit of wood, &c. The gills, differing from those of the
oyster, are made up of two laminz fixed to one end of the ventral mas8
along either side and free at the other, which is prolonged from either
side of the posterior adductor muscle. ‘

The mussels are hermaphrodite like the oyster, and reproduce in the
same manner (}), giving birth, after an incubation in the folds of the .
mantle, to a gelatinous mass, composed of a great number of young mus-
sels, each furnished with its byssus and ready to float away in the watel
to become fixed to the first solid body which it encounters, or to perish in
the mud, or serve as food for its innumerable enemies. Mussels can
not move about, or at the most move very slightly, yet, nevertheless, if ?
mussel becomes detached from its support by the rupture of its byssus!
can move some by thrusting its foot out from between the valves of thé
shell and pushing against the ground as against a fixed point. Mussol?
live nearly everywhere; there is not a point upon the coast of Fra«nf’e
where they cannot be met with, clustered in groups upon the rocks, =g
crevices, upon piles, and upon bits of submerged wood. They are to b8
found especially at the mouths of rivers and in muddy bays, the contact of
fresh water not being objectionable to them, and, according to Beudal
they can even be acclimated out of sea-water. Of ‘the many species ¢
mussels, we shall speak here only of the edible one (Mytilus edulis), Whi." )
has an oblong shell, of a very deep violet color externally, and whi ‘
within except along the border and at the two muscular impressions’
where the violet color also appears. :

In Normandy the light-colored mussel is much esteemed; it is smallée”
than the above and the valves are of a brown-fawn color. It is foun-d
principally at Villerville (Calvados). ‘ "

In France the mussel is taken throughout the entire year, excel )
during the hottest months and the spawning season. The women 9‘“ :
children, armed with a strong knife, gather them from the rocks whic?
are uncovered at low tide, or dig them from the mud of the sea-shor?
These mussels, however, are small, tough, and bitter, while those whi f
grow in quiet and protected places, where the bottom is muddy put 8O
sufficiently so to bury them, attain a large size and a delicate flavor
The mussel banks are practically inexhaustible, but as this mollus 4
not of great value until it has attained a certain size, and lost the ”°
terness and toughness belonging to the sea-mussel, the means of brid g
ing it to perfection have long been sought for. Upon certain parts -
our coast they are placed in parks like oysters, and in the Bay
Aiguillon they are made the object of a very important enterprise, whi
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We will describe in the chapter in which we treat of the rearing of this
‘Wollugk. At other places they are taken from the sea and placed in
Salt marshes, since it has been noticed that a sojourn in water less salt

0 that of the sea improves their flavor. Finally, there are no places
along our coast where this mollusk cannot be cultivated with advantage
and profit, and our many railroad facilities will cause it to be still more
Widely known and esteemed throughout France.

CRUSTACEANS.

The important class of crustaceans constitutes one of the divisions 6f
Fhe sub-kingdom Articulats. The animals of this class are character-
12ed by o symmetrical body divided into a number of more or less similar
set%‘memts, and provided with a nervous system, consisting of a row of
Sanglia, or small, nervous masses, connected by nerve cords and arranged
0 & longitudinal chain following the median line of the body, with a
8anglion located in each segment. The appendages constitute a variable
Number of pairs, cach pair being carried by a segment. Respiration is
3quatie, or by means of gills; the skin is sometimes soft, and sometimes

ard. or coriaceous, forming an oxternal skeleton moved by internal
Duscles, This last characteristic is peculiar to crustaceans, as is also

© Pyramid-like gills, furnished with hairs or little tufts, amd placed
90 each side of the thorax atthe base of the feet, or under the abdominal
Portion of the body. The segments of the body are generally twenty-
Onein number, but the first are nearly always united into a firm, inflexible
Portion, containing the head and thorax and named, accordingly, the
“ephalothorax. The remaining segments remain distinct and together
roml the abdominal portion of the animal. This division is very easily
.Cognized in the crab and lobster, in which animals that portion which

Popularly known as the tail represents the abdomen. The limbs of

rustaceans number from five to seven pairs ; those which are borne by
© abdominal segment being generally only rudimentary and desig-
ateq false feet. These false feet subserve respiration, in some forms,
in others carry the eggs during incubation, as in the species to be
Dentioned fartheron. The crustaceans are subdivided into several fami-
eies’ among which we shall call attention to those containing useful spe-
N ®, all of which belong to the same order; that of decapods (dexd, ten;
0;“% fe_et). The name clearly indicates the distinctive character, that-
h‘?Vlng five pairs of feet. Of these five pairs, the anterior is often
pir Qinated, as in the cray-fish, crab, and lobster, by large and powerful
anCers or claws, which are of use in prehension and in defense. A -
rg@_ abdomen, lengthened into a caudal appendage and terminating in
o r‘)ad.swimmeret;, characterizes the macrurous decapods (zaxpés, large;
th‘;“’ tail), When, on the contrary, it is short, flat, and recurved under
Pog C6phalothorax, it classes the animal among the brachyurous deca-

-3 (6paxi, short; odpa, tail), as the crab, &c. With these general de-

1tlons we can now pass to the consideration of those species which are
8. Mis. 29249

n



770 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [18]

useful to man as food, and which, thanks to the patient studies of M.
Coste, can now be reared in great numbers.

CRAY-FISH, LOBSTER, ROCK 170BSTEB, AND CRAB.

There is a single edible species of crustacean called the cray-fish,
which is found in our fresh-water streams. This animal, which it i8
scarcely necessary to describe since it cannot be confounded with, of
mistalken for, any other aquatic animal in the waters which it inhabits, -
is provided on the antevior pair of limbs with two strong but unequal®
sized pincers; the abdomen is generally very much developed, the six
segments composing it being very convex above, furnished with power:
tul muscles, and supplied below with false feet, movable at the basé
which serve as swimmerets. The false feet of the male differ somewhat
from those of the female, and present moreover two pieces. which aré
formed beneath the first segment, are movable at the base upon a cartilas
ginous articulation, and generally lie directed forward upon the sternum-
There are two rolled lamina forming a sort of tube which repesents the
male’ copulating organ, and connects with a triple testicle and seminé
vessels. The female has two ovaries placed one upon either side of thf’
body and opening beneath at the base of the first joint of the third paif
of walking appendages. At the period of spawning these ovaries becom®
elongated and much distended with eggs. Copulation is effected as with
many species of flies, belly to belly. When the male attacks the f,emawle
he turns her overupon her back and the two then closely clasp each other
by means of their claws and walking legs. Itdoes notappearthat the mulé
organs enter into the oviducts of the female, but the semen is simply ghed
upon the plastron and around the orifices of the oviducts, where it sol-
idifies, allowing, without doubt; the spermatozoa to escape and penetra’f"’
into the ovaries.* When a female is found full of eggs and with certai®
whitish flakes adhering to the under side of the carapace, itis pretty cer’
tain that the eggs have been impregnated. Spawning takes place about? -
two months after fecundation, and the eggs when laid become attach

“to the false feet upon the abdomen. They are secured to the feet Y
means of a membraneous pedicle formed by a prolongation or hardeniB5 -
of the envelope or glutinous mass in which the eggs are laid, and aré .
held in this position until the young are hatched, and even after this ’
period the young cray-fish, soft and delicate, find protection under f*h’e

abdomen of the female, whom they do not entirely abandon until thelf

. * According to the careful obscrvations of Mr. P. R. Uhler, president of the Mary’

' ]and Academy of Science, the fecundation of the eggs of the cray-fish is external of
after they have left the oviducts; that is, the seminal flnid of the maleis emitted, while -
in the position described above, upon the plastron and swimmerets or falso 8F"
pondages of the female; the eggs are then discharged from the body, pass back t0
swimmerots, where they are retained duriug tho incubatory period, and whore theY
once come iu contact with the fecundatory spermatozoa and are impregnu,t-od-’(
[See ¢ The Cray-fish,” by T. H. Huxley.}
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calcareous test or covering is sufficiently hard to completely protect them.
The cray-fish change or shed their skin or test once a year, and this
Shedding takes place from May to September. During the shedding
Period the animal retires into some hole or sheltered place so as to protect
tself from the thousand dangers to which its soft and defenscless body
Would subject it. It remains concealed for two or three days, in which
time its new covering acquires nearly the solidity of the old envelope.
Among; the cray-fish and other crustaceans of the same family the feet
4nd antenn® possess the remarkable property of being renewed in case
they are accidentally lost either in part or wholly. A few days after
a leg is lost a reddish membrane forms over the place, covering and ob-
.itﬁrating the wound; soon a conical bunch appears, which elongates
and finally bursts through the membrane and shows a small, soft foot,
Which increases in size, regains its calcareous test, and in a short time
duplicates completely the lost member. The river cray-fish, which is
also much sought after for food, is found in fresh-water streams through-
Out Europe, but it is quite particular in its choice of habitation. It
loves clear, flowing water, where the bottom is composed of small stones
and pebbles without mud, and where it can find protection and plenty
of holes and crevices into which to retire, and which it leaves only to
S8ek food, consisting of mollusks, little fish, and the larva of insects ;
1t also feeds upon, and even prefers a more wholesome diet, decaying
anima) substances, or dead bodies floating upon the water, and in de-
ult of any of the above-mentioned articles it will make a bountiful meal
of vegetables or young shoots. It lives for about twenty years, and asit
WMcereases in size at each moult, it may become relatively of considerable
Magnitude. It can be very easily acclimated in foreign waters, provid-
Ing the water is sufficiently pure and the surrounding conditions suita-
ble to its existence; it also conforms readily to a state of confinement,
angd wij) readily develop and reproduce in small basins, analagous to

08¢ in general use for artificial fish culture.
The lobster (Homarus vulgaris) may be known by its smooth carapace
ang g reenish-brown, sometimes bluish, eolor, which, when cooked, changes
. @ Pale red, thus diminishing a little, when upon our tables, the repul-
3Ive aspect characteristic of all crustaceans. The head of this animal
s_tel‘minated anteriorly by a sort of three-pronged rostrum, and is armed
wth long reddish antennse and two pedunculated eyes. The anterior
Palr of feat, are armed with powerful pincers, which are often out of pro-
p(frtiml to the size of the rest of the body. The lobster is widely dis-
Tlbuted in the ocean, the British Channel, and the Mediterranean, and

'habits rocky bottoms, often at great depth.
- The roclc-lobster (Palinurus vulgaris), which is nearly as much sought
T a8 an article of food as the lobster, is distingunished by the large
) .n‘sfhaped termination of its abdomen, by the five pairs of similar legs
Withoyt, bincers, by possessing long and strong antenns and a moder-
¥ long carapace covered, especially in front, with small poins or pro-
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tuberances. The female is distinguished from the male, at the spawning
season, by a character, which was recognized even in the time of Aris-
totle: the last pair of walking legs, that is, the pair nearest the abdomen,
presents near their distal extremities a spur, which is absent in the
male, and the use of which will be revealed later. This animal is very
common in the Mediterranean, but rare along the ocean coast except in

. the harbor of Brest. Like the lobster it is carnivorous and very vora-
cious, consuming mollusks, worms, and fish, which are abundant upon
the bottom in the waters where it lives. It rarely swims, or leaves the
bottom, except to escape some threatened danger.

The crab (Cancer) is distinguished by having a large, broad carapace,
and its posterior pairs of legs all modified for walking ; the anterior pair
is furnished with powerful pincers. The carapace is broader than long;
and is denticulated, much like a saw, along the anterior border. The
eyes are close together in front and furnished with short peduncles.
‘The crab is partly terrestrial, partly marine; it inhabits holes among the
rocks and in the sand, which are covered by the sea during every tide.
It is carnivorous, its -principal food being dead mollusks or any pieces of
animal matter that may be within its reach. The most important edible
species is the Cancer pagurus, which has the carapace smooth above and
with the edges marked with prominent serrations. The rostrum is three
pointed and the large anterior feet are black and furnished with largé
smooth tubercles upon the inside. This crab is very abundant in the
ocean but rare in the Mediterranean. It grows quite large, and its flesk
is, with reason, much esteemed, and must not be confounded with that
of the common crab, about the only forin found in our interior mal”
kets, and which the fishermen of our coast consider of very little valué

After this summary of three marine species which are useful as f00¢
to man, it is especially important that we should carefully study thei*
mode of reproduction as well as the method of exercising this functio
and the precise length of its duration, since by this means we shall bé
able to obtain a foundation for our efforts in artificial breeding. The pe
riod of reproduction with the lobster commences in October, with th®
rock-lobster in September, and it lasts about six months; but the unio®
of the sexes takes place most commonly in November for the rock-1oD:.
ster, and in December for the common lobster. It does not end, how"
ever, until towards the close of January. As with the cray-fish, th¢
sexual act is accomplished belly to belly, and so closely and firmly d'o
they clasp each other, that, if taken from the water at this period, it 1®
with difficulty that they can be separated. With the rock-lobster th°
penis or copulating organ of the male does not penetrate into the bod
of the female, the seminal fluid being shed upon the plastron in
neighborhood of the external orifices of the oviducts, where it hardens
forming plates of a gelatinous consistency, from which the spermatof”"’Sb
escape and work their way into the oviducts and thus to the ovarieH
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Which are filled with eggs, the latter in this manner becoming impreg-
Dated. With the lobster and crab the seminal fluid appears to be intro-
duced directly into the oviducts. As already indicated, the autumnal
Months are, as a rule, the time for the union of the sexes; but, especially
- With the lobster, this time is extended somewhat into the winter. The
SPawning takes place, about one month after fecundation. When the
€ggs are ready to issue the female folds the abdominal portion of the
ody against the plastron, thus forming a close cavity into which the ovi-
duetg open, the orifices being located at the base of the third' pair of
Walking appendages. This cavity receives the eggs as they pass from
.the body, and in the course of one day the common lobster will deposit
In this chamber about 20,000 eggs and the rock-lobster about 100,000.
During the period of spawning the sides of the abdomen secrete a kind
f viscous substance, which incloses the eggs, and hardening around
them, attaches them in irregular groups to the abdominal appendages. .
N this manner the cavity formed by the incurved abdomen $oon be-
Comes a 11early solid mass of ova. Incubation now commences, and while
In this condition the female is said to be ripe. This new stage of repro-
uction lasts about six months, or until about March to June. During
this time the fomale attends closely to the welfare of its eggs. )
By reversing their abdomen as much as the calcareous nature of the
Segments will allow, the eggs are exposed to thelight, or by gentle move-
lent of the false appendages they are subjected to a hygienic bathing;
Dow, by refolding the abdomen, the eggs are carefully protected from the
Many dangers which threaten them; and so well is all this managed,
at among the thousands of eggs of a ripe lobster one can rarely find
0y that are sterile or bad. When the young crustaceans are about to
scape from the eggs the mother animal assists in releasing them by
©'aid of the spur upon the last joint of the last pair of walking
.°88.  With this she detaches the groups of eggs, and at the same time,
bl_' an oscillatory movement of the false or abdominal appendages, she
sca_'tters the myriads of newly-born animals on every side. The young
3Mima] at this time has no resemblance whatever to its parent, and up
the date of the recent investigation of M. Coste, to whom we are in-
ebted for the preceding account, these young crustaceans had: been
aced in a special genus under the name of Phyllosomes. These em-
TY08, with a soft, nearly gelatinous body, are furnished, upon each
lingy, and at each joint, with a sort of tuft of vibratile-cilia, by the in-
?ess.allt motions of which they float in the water and are carried about
fhﬁ"erent directions. Upon leaving the maternal protection the young
als mount to the surface, and there often form quite extensive
8t 4rms, which; from the coustant movement of the animals and the con-
of&nt changes in position of the swarms, sensibly alter the transparency
,th‘e water. They continue to live in this manner for quite a time—
th &y or forty days—during which they undergo three moults; finally
® lose the cilia from their feet, fall to the bottom, and gradually

8w,



774 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [22]

work their way, by means of their walking appendages, back to the ghore
where they were born. TFrom this time onward their form is like that of
the adult, or nearly so, but they are very small and grow very slowly.
They increase in size only at intervals, that is, at each period of moulting,
for the animal, enveloped upon all sides by a solid and inelastic covering,
preserves almost exactly the same size up to the moment when its
envelope is removed, and while awaiting a-new covering the body can
enlarge to but a limited extent. The number of moults is quite consid-
erable, and is not the same during the same period of time for all indi-
viduals, for it is known that when placed undfar apparently gimilar con-
ditions individuals of the same brood will vary much in size. Every
moult is a very critical period for the animal, and a cause of great mor-
tality, not only because at this time there is a considerable interval when
the animal is without defense against its numerous.enemies, which at
other times might have been kept away by its hard and formidable
pincers, or resisted by its firm carapace, but especially because this
period forms a sort of crisis, occasioned by its increase in size with
every moult.

Mr. Coste has shown that the common and rock lobsters change their
carapace or moult— ' :

The first year from 8 to 10 times ; size then, 0™.04.

The second year from 5 to 7 times; size then, 0™.09.

The third year from 3 to 4 times; size then, 0™.14.

The fourth year from 2 to 3 times ; size then, 0™.18.

In five years the two forms above mentioned attain a size of 20 cen-
timeters (about 6 inches), this being the size established by law as the
smallest that can be caught for the market, and at thig time they begin
to reproduce their kind. After the fifth year, moulting takes place only
once a year, for, if it were more frequent it would, in the case of the
female, seriously interfere with the reproductive functions.

CAUSES OF THE CONTINUED DEPLETION OF THE OYSTER
BEDS AND THE IMPOVERISHMENT OF THE FISHERIES.

What are the causes that have so greatly impoverished the oyster
beds of our coast, as announced by M. Coste in the report from which
we have alfeady cited certain extracts? This is the question which W
propose to discuss in this chapter—a question of prime importance, for
if it explains the past it also indicates the entire future of the oyster in-
dustry. The productive forces of nature are so powerful, and the law$
of general harmony, which preside over the increase and the existenco
of animated beings, are so evenly balanced, that sometimes an apparently
futile modification in the conditions of development of these beings is
necessary, in order to give an unlimited range to their reproduction, just
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88 an inequality of these conditions may suffice to lead to the decline or
dlsappearance of an entire species. . '

Like all of those organized beings, animal or vegetable, which are
obliged from their nature to live securely fastened or attached at the
Place of their birth, forming there aggregations of similar individuals,
aggregations which are always increasing, and which, when reaching
beyond certain limits, become fatal, first to other species inhabiting
the same places, and finally to themselves, oysters have numerous
®nemjes, which restrict their increase and retain them within the just
Imits of fruitfulness, not permitting the general encroachment or usur-
Pation of outside localities and the-destruction of other marine species.
_ Innumerable hordes of fishes, mollusks, crustaceans, and polyps gain

eir nourishment almost exclusively from the spawn of the oyster and
from the oyster itself; for, even in an adult state, the oyster is the prey
of crabs, aguatic birds, and certain worms which pierce the valves of
the shell and destroy the animal sheltered within them. But the fecun-

ity of the oyster is so great, and the number of living germs which
float in the water during the spawning Season is so large, that all of

ese enemies together are not able to diminish the number and extent
of the oyster banks, nor even arrest for an instant their continued growth
and enlargement. It is not then against these enemies that we shall

ave especially to seek a means of defense, since such defense would

® valueless, as it would not operate against the real cause of the evil,
and powerless, as it is impossible to subvert natural laws.

A1011g all portions of our coast where oysters exist this mollusk has
Yery sensibly diminished in numbers. This fact is unfortunately ac-

Bowledged by all; diversity of opinion exists only with regard to the
CAuses which have led to this decadence, the principal ones, dependent
Ipon locality, being accumulations of mud or sand upon the bottom,
1vagions of mussels, or the invasion of the maérle. To these pretended
ea‘{SBS we will add a fourth, the only true one, according to our opinion,
Which can account for the continued decadence of the oyster industry,
a‘nd_ in fact the only one which demands prompt remedy. It is, unin-

lligent and avaricious fishing of the oyster banks by oystermen, a
Shing which has heretofore been directed by routine and the selfish
‘arelessnegs of the fishermen, and not by & profound knowledge of the

_flature and wants of this mollusk.

N In fagt the encroachment of mud and sand, and the invasion of mus-
s?s’ and maérle, are not, as are generally believed, the causes of the de-
o Tuction of the oyster banks, but are consequences of their destruction,

T at leagt coexisting occurrences: People are, in general, very easily

to establish between two facts, by reason of their simple coincidence,

® relation of cause to effect, while really they are both only consequences
th 80me common and unknown cause; thus in the country, and even in
the ost enlightened centers, the frosts of early April are attributed to
® Influence of the moon, because its appearance coincides with a clear
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sky, which is really the true cause of the phenomenon. In like man:
ner with the oyster banks ; just in proportion as they diminished in size,
as became manifested by vacant places appearing where oysters formerly
grew, people said of the work of destruction, here it is mud of sand;
there mussels ; and at other places the maérle, without reflecting that the
dredge which, in tearing up the soil and plowing over the beds,
brutally and ruthlessly destroying countless oysters, young and old,
was the prime cause of these vacancies and of the filling in by mud
and sand which shortly followed. This can be easily understood. When
a bed of oysters is intact, thdt is, before the dredge has commenced
its work of destruction, the oysters, congregated upon ‘the rocks and
pebbles, firmly united to one another and superlmposed without order,
form at the bottom of the sea a complicated metwork of prominences
and hollows, of tortupus channels and rocky crests. When, during
high tide, these beds are covered with several meters of water, which
always holds quantities of mud in suspension, the tendency is always
for this mud to be deposited upon the beds, and it is actually deposited
during tidal changes. But when at low tide the water passes down
the beds, the eminences and crevices of the bottom formed by the
irregular disposition of the oysters constitute so many obstacles to its
onward flow, that it is divided into a thousand little streamlets, which,
however calm the sea may be, form a sufiiciently rapid current to carry
away any mud which may have been deposited, and in this manner sub-
ject the oysters tg a sort of hygienic cleansing. So true is this, that the
fishermen to whom the government conceded the tidal or emergent lands
of the island of Ré, which formed an immense sand-flat or sand-morass,
working from these data, undertook and succeeded in obtaining, in &
relatively very short time, the entire removal of the deep mud whick
Jrendered their lands sterile. They paved the muddy bottom of their
territory with irregular fragments of rock taken from the island, and by
. ingeniously varying the hollows and cminences, so as to break up the.
water into thousands of currents and streamlets, they had the satisfactiod
of seeing the mud sensibly diminished in depth with every tide, and the
‘young growth of oysters coming in from the open sea soon took possession
of this tgrritory, which had been so long deserted by these animals. B
the accumulation of the oysters upon the rocks which follows this reclam®:
tion, the beds are preserved from mud and sand, and consequently fro® .
the invasion of mussels; but as soon as the dredge is nsed indiscrimi’
nately upon this surface, and a vacant place or hollow produced, where
the water can remain stagnant at each flood tide, a deposit of mud 8002
forms, which augments every day, gaining perceptibly in length an
breadth, invading the oysters, leveling the bottom, and tending by
its presence even to destroy the beds and at the same time to favor the
birth and development of mussels. It is the same with the maérl
which is the common name for a submarine plant, an alga, having &
kidney-shaped form, and closely resembling both in shape and appes™
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nce g fresh brain, of a whitish color, tinted with rose externally, and in~
Cloging g glutinous, greenish #issue, or growing into ramified branches,
his plant has the singular property of absorbing or secreting lime,
Which, by hardening at the surface, forms an external coating or semi-solid
test. 1t is gathered in considerable quantities along the coasts of Brit-
tany ang Normandy as a fertilizer for very silicious soils, which in this
Wanner receive their lime. And this is the plant which is wrongfully ac-
Cused of destroying the oyster banks and usurping the territory. I say
Wrongfully, for, as in the case of the mud, the maérle never attacks the
O¥ster banlts until after the dredge has commenced the work of destruc-
ton, In fact a surface completely restocked with oysters, which are ab-
Srbing apimals, furnished with calcareous shells, cannot supply all the
Calcareons elements demanded by the oysters for the formation of their
Shells, and at the same time supply the maérle, which also requires a
arge quantity of the same materials to enable it to multiply. Wherever
® maérle exists it is certain that the oyster cannot flourish, for it
¢ould not find subsistence there ; and, reciproeally, wherever the oyster
OCcupies the entire territory and absorbs all the shell-producing ele-
ents, the maérle can neither flourish nor live. But when human in-
Ustry, yielding without reflection to selfish and grasping desires, carries
Away incessantly and by thousands the oysters and their progeny, leav-
g the surface absolutely bare in patches, it is not surprising that the
8ermg of the maérle, which lives near by in the same waters, should
“we anq plant themselves upon the ground, whence the enemy has
]sa'Ppeared, and there developing, become predominant, and finally
entirely supersede the former occupant. From all this it is evidently
neces$ary to seek the true and only cause of the depletion of our oyster
~"€Posits in the mode of fishing practiced at the present time. " _
Olne details will here be necessary in order to explain ourideas. In
T Sections of the country oysters are taken by means of the dredge.
o hig i o heavy iron frame, which is lJoaded with stones to render it more
€ctive, and cause it to “bite” the ground deeper. A rope is attached
the dredge, which is dropped overboard from a vessel of some kind,
u d the vessel set in motion causes the dredge to drag over the bottom
I).on One of its sides, which, having a sharp edge, cuts or tears up every-
g in its course and gathers them into a net or bag attached to the
we}' 8ide or bottom of the dredge. When the dredge appears to be
' de Itis drawn on board of the vessel and its contents emptied upon the
"sizck- The heap is then culled, and those oysters which are not of the.
to ® established by law are thrown back into the sea, and the rest placed.
: gQI;e 8ide either for market or, as in Cancale, for the parks or fatten--
onds, '
In the month of August the commissioners of fisheries inspect thes
N 880 ‘ag to ascertain their condition before permitting any fishing:
bon them, which, before M. Coste had made known the time whem
&n? Could be worked with the least damage, commenced in September’
lasted until May.
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In certain localities where the fishing of oysters is a national industry,
as at Cancale and Granville, in order to obviate the evil as much as pos-
sible and prevent the entire depletion of the banks, the oyster territory
has been divided into zones or sections, and each section is fished in
turn, while the others are left for perhaps a year or two to repair their
losses and fill up the vacancies cansed by the dredge. Thanks to this
system, which, unfortunately, has not been general, these. two quarters
have been able to preserve their beds from complete ruin, but have not
been able to increase their fruitfulness or restore them to their ancient
splendor. Infactthe use of the dredge—bad at any time, for it not only
tears up oysters of all sizes, but also buries the spawn and the young
beneath the mud which it stirs up, and destroys thousands of oysters
which should be left to mature, for every thousand procured for the
market—becomes more injurious every day, since, in order to increase
the returns of fishing upon a devastated soil, and supply the demands
of an ever increasing consumption, the oystermen are obliged to employ
stronger and larger dredges and drag them more frequently over the
same territory, so that the bottom becomes torn up, denuded of shells
and rocks which are indispensable to the young growth, and offers &
surface ready to receive a deposit of mud suitable for the development
of mussels.

Further, in designating September as the time of opening of the fish-
ing season, the administration acted with a desire to protect the oysters
during the spawning period, but it did not perceive that the measure
was useless, because incomplete. Of the immense number of germs
produced at this time from a bed of oysters, only a very small propor
tion escape the innumerable enemies always near at hand, or, failing
to be carried away by, the ocean ecurrents, become attached to the’
valves of the mother oysters or to the prominences of their native bed
and serve to restock it. In September, when the fishing commences)
these oysters, now only about a month old, are scarcely visible, requir
ing very close scratiny to detect them, and when an old oyster is
taken from the water at this season all the young upon its shell are
inevitably destroyed. If, on the contrary, the fishing was begun in Teb-
ruary, these oysters could be easily seen and removed from the object®
of attachment, either to be returned to thesea or placed in parks OF
claires. This method would be of triple advantage to these latte®
places, since the fishing would not last longer than three months, an
the parks would receive the harvest, which could be held there and 1
. tailed in accordance with the demands of commerce. Upon such co?”.
siderations as these, which are.in a high degree protective, the ne“'v:‘
fishing regulations have been founded, and these prudent measul'f’f?’
added to the practice of restocking, will be sure to re-establish and 1%
crease the oyster industry of our coasts. The state, as proprietor ?"n ;
guardian of the domain of the sea, has thus done its share; the fisher!
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310 regulated by wise and efficacious laws, and the restoration of the
®vastated banks is in a fair way of being accomplished, so that in the
18ar future not only will the evil be repaired, but a return to the former
State of affairs will become impossible. But is this all that can be done?
We have already said that among the myriads of germs sent forth from
ed of oysters at every spawning period,-asmall proportion only, that
Ich becomes attached to objects on its native bed, is apt to furnish
Any Tecruits for the bed, or any subjects for the fishermen, while by far
‘tpe 8reater share are devoured by their many foes, carried away by the
E ©8, or buried up in the shifting sand and mud. Now, if it were possi-
tle to gather up at the time of spawning all of these swarms and place
ihem where the conditions are favorable to their development, what
tn?alelﬂable wealth would result, and the truth of the matter is that
btls gathering up and guarding of the youngis entirely feasible. It has
%0 tested by so many experiments that it rests beyond a doubt, and
® can even now with ease and certainty labor in this direction, since
a, ow the conditions favorable to the growth of t_;he young, such as
®met with in the depths of the ocean,and which it would be neces-
i.ary to provide artificially in order to favor their development. This
y t.h0~Work reserved for private enterprise, and it has been with the
aﬁslre of furnishing a guide in this labor that this book has been written,
that the practical development of the oyster industry has been
8 the subject of the following chapters. _
gy 0Dg crustaceans the common and the rock lobsters occupy an
op LOTtant rank as food animals and as objects of trade; the fisheries
our coggt supply not only all of France, but also a great part of
‘vhf'ope. The high price of these animals during the last few years,
lea;ch-' has banished this kind of food from the ta,b‘les of th.e poor, at
n &r{;m the interior, and at the same time their {'elatlve S(.zarmty in our
been Gts, are consequences (?f the increa:sed fishing to which they l;:ve
wheresg}‘l:‘]ect:ed, and of their gradual dlsaipe?.r:ﬁce fr;n: fo:;ewoa. str:;
fighgys, . ey were formerly so abundant. 8 in the case 0 y
in Tles, it ig necessary to seek for the cause of this disappearance
® avariciousness of the fishermen and in the uselessness of the .
Protective regulations. In fact, if one has carefully followed the
the -3 which we have already given on a previous page, in regard to
Derim&lmer of reproduction of crustaceans, it w‘vill be seen' that the
the 1{1 of time intervening between -the fecundation of the fe?_male @pfl
ning iatchmg of the eggs, is .about nine mogths,' the fecundatlpn begin-
hipg 0 September and the incubation ending in May. During these
Qeag Months these animals ought then to be entirely protected, for the
°f a female at any moment whatsoever of this time is equivalent
ally © destruction of many thousands of individuals, even where great
ance is made for the many chances of destruction which surround
mog{;ﬁ‘lng before they are fully developed. It is thus during only. three
S, June, July, and August, that regulations really protective to
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these animals would allow of their capture, especially as concerns the
common and the rock lobsters. - But far from conforming to these natural
requirements, the old regulations authorized the taking of these crusta:
ceans at all times throughout the year, with only two restrictions: first,
to return to the sea all ripe females, that is, females with eggs attached
to the abdomen; and, second, to return all individuals less than 20
centimeters in length. The first of these requirements of the law was
excellent in principle, but it was impossible to secure its rigorous
-execution. : .

The fishermen would not consent to throw back into the sea often 28
much as half of their catch, and so eluded the law by tearing off the
bunches of eggs from the females, thus destroying at a blow myriads of
young ones. . It is evident that such action as this has had not a little
to do with the increasing scarcity of these animals and their nearly
complete extinction in certain sections. On the other hand, if the fish-
ing seagon were limited to three months it would ruin the fishermen in
thus restraining the use of a commodity now generally in demand at all
seasons of the year. So under the new regulations now actually in forcé
and which are due to the exertions of M. Coste, the taking of thes®,
crustaceans is forbidden only during the last three spawning month8
March, April, and May, during which time most of the young aré
hatched from the egg. To this eminently protective measure is added
the obligation to return to the water every animal less than 22 centimé
ters in length from the eye to the beginning of the abdominal portioni
for all animals smaller than this not only sell for a minimum price, and,
being too young for reproduction, their destruction before having ful-
filled this function at least once would be a loss without any compenss”
tion. What has thus far been done is all that can be done judigioim]y,
in the present state of affairs, when both the common and the rock Iob
sters, as soon as they are taken from the water, are delivered immediately

'to the consumers, or at least are preserved in small live ponds or boxed
only as long as is necessary to find a purchaser. But it is known to‘-d”jg
that both of these animals do well in confinement, and when kept 2.
spacious basins where the conditions suited to their normal existenc®
are artificially realized, they will live, increase in size, fatten and reprd
duce their kind just the same as in a state of nature. And it is even 0
be supposed that, like oysters in parks,'this mode of breeding shoal¢
improve them in flavor and delicacy. :

Here, then, is a new industry open to the inhabitants of our coasti
an industry which, in multiplying products, is suppressing non-valueés
gince every individual which is under the marketable size can be pre
served until such a size is attained. By being able. to satisfy instal J
all the demands of commerce, even at times when bad weather or oth"
circumstances prevent fishing, the consumption in the interior and b
exportation to foreign countries will be considerably augmented, 8%
.a wise and effective protection will become possible, since the fighid
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€rounds will be invaded only to supply vacancies in the breeding-basins,
Wade in answer to the demands of the market. The industry, moreover,
far from being independent and distinct from the breeding of oysters,
Or of forming the basis of a special labor, is simply supplementary, and
additional in that it increases the supply and the revente without in-
Creasing the expense at the beginning. The breeding of mussels will
A“‘ISO be considered in detail; for if their disappearance is not to be feared,

here is such: a vast difference between the sea-mussel and the mussel
of the parks that the latter alone should be used for food, and this
lethod of breeding enables a useful article of food to be grown upon

Ottoms whose nature is entirely incompatible with the production of
O¥sters, - In the following pages I shall only mention methods which

4ve been sanctioned by long experience, dating back certainly for sev-
ral centuries. I shall not entertain any theories or enter the domain
ofhypothesis, but remain faithful to the practical idea in which this book
Va8 conceived.

METHODS OF BREEDING AND REARING OYSTERS, MUS-
SELS, LOBSTERS, &c.

CHAPTER L
INDUSTRY AND PRESENT METHODS.

. In the preceding pages we have said that the only methods described
. t_his book would be such as had been sanctioned by centuries of ex-
e"len(:e, and we now propose to prove that our assertion was not falsely
taa(}e by describing in a few words the artificial breeding of oysters,
Fklng as guides, if not as models, two examples: one, that of Lake
U8aro, which dates far back in the Ohristian era, and the other, that
th, arennes, which began in the earlier times of our history. About
u e beginning of the seventh century a Roman knight, Sergius Orata,
Ddertook the artificial breeding of oysters in the waters of Lake Luerin,
is t:AVern of poets. Historical documents prove 'incontfasta..bly the ex-
than% of this establishment of oyster culture, and Pliny informs us
t the enterprise was very successful, and its author in a short time

We very rich. The methods followed, and probably invented, by

N Tata have been perpetuated to our day upon the banks of Lake Fusaro,
.thsmall salt-water lake, about a league in circumference, situated in
® Deighborhood of Cape Misdne, near the ruins of Cumes, which has

0 Poetized by Virgil under the name of Achéron. Upon the blackish

to 1o Which covers the volcanic soil of this basin to a depth of from one
Yook, 0 meters, the fishermen have constructed here and there artificial
' Bugf; Sries formed of rough stones gathered together and thrown into heaps
T Clently elevated to be protected from deposits of mud or slime.
1 these rocks oysters taken from the sea were deposited, to form an
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artificial planting ground for all time, except, as is weil understood, 1n
the case of accidental mortality, such as has been occasioned by volcani¢
eruptions, which have sometimes necessitated their renewal. Bach
rockery (Fig. 5) is surrounded by a circle of stakes, which are fastene

: T'16. 5. —Artificial oyster rockery of Lake TFusaro.

in the bottom of the lake by one end, while the other extends up ©
the water so that they can be seen and removed when necessary.
these stakes are united by a cord passing from one to another (Fig- 6)
and to which is suspended, between each two stakes, a small pundle 5
twigs, floating i th
watera shortdista’
from the bottoX
These, together ¥
" boats, tools, AT .
storehouse, cons? i
. tute the entire app?
ratus used for 0Y®
cultureatFusaro,®
such is the appa 7
! tus which commo”

erience has foul™
113)e invariably eﬁﬁ;:_

F16. 6.—Bundles ot’twigs suspended bet,een upright posts of dyster cious. Ab he L er§
rockery. _ing season theoys'™” {
deposited upon the artificially formed rockeries, and living there & h
in the open sea, allow the myriads of germs to which each gives 1-rng
to escape, as an animated cloud of dust-like particles, which, I ted
close at hand suitable materials for their attachment, become 109 an?
there almost as a mass, beside the mother oysters. An insig! O‘ed
portion only of these young oysters are lost, either by being © a of
away by the current of the water, or by being buried in the WU (he
the bottom. The colony is thus continually increasing in 81z '

ub of
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annual deposit of new germs, which develop under favorable conditions
of shelter, light, and temperature. When the fishing season arrives the
Owners or leasers of these artificial banks take up the stakes and bundles
of fagots, select without any trouble from among the oysters which cover
them those of a suitable size for the market, and then replace the stakes,
&e.; the remaining oysters continue their growth, and the vacant places
become filled another season with a new lot. The industry at Lake
Fusaro, which has prospered for centuries, employs, as can be readily
Seen, only methods of great simplicity—probably the same as were used
by Sergius Orata—and it teaches for our benefit, that by careful and
8killfu] management, aided by suitable means of collecting the spawn of
the oyster, all of which is neither difficult nor expensive, one can indefi-
Ditely multiply this bivalve, while the processes employed by us at pre-
Sent lead only to the ruin of our naturally excellent beds. At Marennes,
Upon both sides of the mouth of the Seudre, a similar industry is per-
Petuated, and is being developed more and more under the patronage of
the state, but unfortunately it is merely directed to the work of bringing
Perfection these animals taken from the sea and transplanted in the
lew regions without any effort to reproduce and multiply them. In
SPacious live-ponds, called claires, constructed upon a definite plan, to
© described in one of the following chapters, are placed the oysters ta-
en from the sea, preference being given to those about 12 to 18 months
old; that is, much below marketable size. These claires are so arranged
3 t0 allow of a cayeful inspection on the part of the breeders, to facili-
tate the distribution of the sea-water at will, the clearing of the bottom,
and the gathering of the products. In these claires the oysters are
Arrangeq by hand upon the bottom, which has been made hard and free
Om mud; they are so deposited that they do not crowd one another
or lig in piles, and are left there to increase in size, grow fat, and acquire
a.t greenish color which is so much desired by amateurs. During the
Period of their growth the water is renewed only during the spring-tides.
the additional labor consists simply in regulating the depth of water
0\",(?1' them according to age and temperament, in changing them from one
' ®lairg gg another if any danger arises of their becoming covered with mud
a.nq thus smothered, and in culling them according to size. In abouttwo
Yoarg they attain marketable size, and compensate largely by their extra
U6 for the necessary outlay in their rearing. Thismethod is far from
pe"fect, since in the first place the great mistake is made of drawing
om the claires only one-half of what they might be made to produce.
& S breeding places they ought also to be places of reproduction and mul-
I:'hcaaﬁon, and they might be such, as has been often shown accidentally.
U, such ag it is, it offers us a good model as a method of management,
also an argument.in favor of the new industry, the reality and suc-
S of which is, I trust, no longer doubted by the reader; thus we can
cu) T without fear upon the details of the practical workings of oyster
_ ture, which we shall proceed to develop in the following chapters.
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CHAPTER II.

MEANS AND METHODS OF GATHERING AND TRANSPORT-
' ING OYSTER-SPAWN.

If the reader has attentively followed and understood what has been
recorded on the preceding pages concerning the causes of the ruin of our
oyster-beds, the evil resulting from the present mode of gathering oys-
ters, and, finally, the methods of reproduction, especially that employed
at Lake Iusaro, he has probably been able to recognize that the firsts
and by all odds the most important, thing to be done in the new industrys
is to gather up, with the least possible loss, the young growth sent forth
by the mother oysters during each spawning season, then to cause them
to -attach themselves to some object which will give them sufficient
support for their future growth, and also allow of their removal, either
to preserve them from mud or other causes of mortality, or to transport
them to a distance in order to restock barren territories, or acclimat®
foreign species. )

Accordingly we propose to proceed at once to the description of varl
ous styles of apparatus used in such collecting, and indicate, for eachv
one, the conditions undér which it is especially to be recommended.

Movable collevting apparatus.—In those sections where oysters already
exist, and where the fishermen have not completely stripped the beds
the fixed collecting apparatus is alone necessary for the multiplicatio?
of this mollusk; but when it is demanded of the beds that they not only
furnish supplies to the ordinary fishermen, but also the young necessafy.
for restocking barren lands, and medium-sized oysters for the artifici®,
parks and basing, then movable collecting apparatus should be usefif
This is the most economical method, and the most certain, when it 18
desired to plant oyster-beds upon virgin soil. Manjy-efforts have alread,
been made to stock new waters and restock old by throwing into the s€#
oysters which have been taken at a distance and transported at gred
expense to the place of the experiment; but nearly all the attempts have
proved futile, either from the impossibility of keeping oysters alive oll‘
boarfl of vessels during a long voyage, or from their soft condition at the
time of their arrival and their sudden change into a stran ge water, or po%-
sibly from not encountering in their new locality conditions suitable %
their existence. Moreover, this process is very expensive, and very slo¥
* for the oysters destined to be the source of the future supply are neces”
sarily always very limited in number, and must be above all careft y
preserved and no fishing allowed until the young from the first spaw?’
ing, which may have been much retarded by reason of the change of
locality ot'the old ones, have attained a marketable size. Thus a perio g
five or six years at least must elapse before sufficient returns can be >
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pected to compensate for the advances made; durlng this period from
the impossibility of knowing “ l\l' s
precisely what is taking place ‘
beneath the surface of the water, l
everything must be left almost
entirely to chance. On the con-
trary, when the movable col-
lecting apparatus is used the
territory can be planted not
with thousands alone, but with
millions of young, of various
ages, whose management is
easy, since they are all bound
~ together, thanks to their com-
mon support, which permits
them to be placed at will in the
most favorable conditions of
bottom, depth, temperature,
and light. Inspection is also
easy, and can be undertaken at
any moment. At the end of
three or four years, when the
oysters should have attained
marketable size, they can be
culled, on account of theirlarge
number, and the largest sold,
leaving still a sufficient numbel
to assure the continuous and
definite repeopling of the bed.
Fascine collector (Hig. 7).—
The most simple movable col-
lecting apparatus, and the least
expensive, at least in the be-
ginning, consists of bundles of
small branches of chestnut, oalk,
or elm, fragments of grapevine,
or, in fact, of any wood con-
taining no poisonous or aro-
matic principle which by dis-
solving in the water can injure
the spawn or prevent its adher-
ence. The fascines or bundles
of fagots, from one and one-half
to two meters in length, are
bound around the middle with
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hemp cords cannot endure, without decay, a prolonged sojourn under the
water. The fascines are also furnished withstones, which, being attached
by other wires to the first-mentioned central wires, serve to anchor the
fascines and maintain them at a depth of from 20 to 30 centimeters above
the bottom. . ' o

About three weeks before the spawning season the fascines are
placed over the beds from which the spawn is to be gathered, and are 8o
disposed, according to the configuration of the bed, that obstacles
‘as collectors shall be met with in every direction where the tidal currents
may be transporting the embryos. Ezxperience has shown that fascines
thus disposed receive the young in such abundance that each often
holds several thousand. They are left in place from five to six months;
by this time the young oysters have attained a size of from 2 to 3 centi-
meters in diameter, and can very easily be removed from the branches
to which they are attached, and placed in such grounds as it is desired
to restock, whether these be far or near, for nothing is easier than to carry
these young animals, either upon the fagots or off, providing fresh sea-
water is supplied thery. The disadvantage of this apparatus is that the
same fagots cannot be used more than once, or for a single gathering.
The action of the sea-water soon destroys them, and they do not gener-
ally last long enough to permit the oysters which cover them to acquire a
marketable size. This process may be advantageously employed to in-
crease the supply of oysters in a park, but always upon the condition
that it is to replace those taken away and for the multiplication of the
quantity in the park, for the entire renewal of the fascines each year.
would be too expensive. This is not the method, however, to which we
would give the preference in the case of a long journey by land or sea,
in transporting the young growth from the place of production to the
breeding ponds. .

Platform collector —This collecting apparatus is susceptible of all man-
ner of modifications as to form and size to adapt it to the character of
the ground upon which the bed is located. Not only is it easily made,
arranged, and handled, since one person can perform all the labor neces-
sary, but it also does no injury whatever to the oysters which it covers.
1tis generally placed in position one or two weeks before the spawning
period, and during its stay over the bed it preserves the oysters from
all deposits of mud; when it is charged with a young growth it can
be taken down in a short time and transported to any required distance,
leaving the bank which it had covered not only in its primitive condition,
so far as the original stock is concerned, but moreover enriched by &
large number of germs which, had it not been for the prescnce of the
collector over the bed, would have been carried away, at least in greab
part, by the tidal currents,and thuslost. The platform collector consists
(Fig. 8) of several rows of posts arranged in pairs, A, each pair being
fastened together, with an intervening space of 2 to 15 centimeters (4
to 5 inches), and planted in the ground over the entire area of the bed -
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At a distance apart of about 2 meters, with each Pair occupying one of
the angles of aa sguare, so that the surface covered is divided uap into
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Srced throuoh by two sets of holes, the first st one-half meter and the
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second at .75 to .80 6f a meter from the bottom; bars of wood or iron are
passed through these holes, thus making each pair a sort of ladder with
two rounds. Upon the lower rounds, from post to post, are laid bed-
pieces, or stringers, B, which should be quite strong, and which together
constitute a frame-work of contiguous squares, upon which a platform of
rough planks, D, is built and maintained in position by a second series
of stringers, C, held down by the upper round, J, of the posts; the pres-
sure upon the planks is regulated when necessary by means of beveled
wooden blocks, Q, Q. .

It will be readily seen that, by the aid of these stringers and rounds,
nothing can be easier than the mounting and dismounting of the planks,
either to change or turn them, or transport them elsewhere. Whenever
desired the stringers and posts can be so arranged as to leave free spaces,
E, as passages, to facilitate the working of the platform. The planks
should be of pine or fir, and from 2.10 to 2.15 meters (6 to 7 feet)in length,
by .20 to .25 of a meter in breadth (8 to 10 inches), and .04 of a meter
(about 1% inches) in thickness.

In order to facilitate the adherence of the spawn, planks with arough
surface are used, and the xﬁugher the surface, as by gouging it out so as to
inecrease its irregularities, the more easily can the young oyster adhere to
it. The sides of the planks can also be covered with a layer of pitch
and tar, in which, while it is yet soft, valves'of oysters, mussels, or any
other shells, which occur abundantly along the shore, or bits of coral, or
small stones of about the size of a nut, can be placed, so as to form 8
sort of artificial, rock formation, favoring very much, by the roughened
surface and the multiplication of points of attachment, the deposition
and development of -the young animals. This is much preferable to
the other method, since it preserves the planks from the action of the
water and the destructive borings of certain worlns and mollusks. Ip
order to afford a still greater number of points of attachment for the
young germs, the lower face of the planks is covered with fascines of
chestnut, oak, or other wood, which are held close to the planks bY
means of cords, passing through holes in the planks and fastened upo
the upper side (see Fig. 8). Upon sandy or muddy bottoms the posts
which support; the stringers can be set without difficulty; but when the
bottom is rocky or too hard they cannot be employed. They should then
be replaced by blocks of stone, G (Fig. 8), about .70 of a meter in height
by 25 of a meter in breadth and thickness, pierced through by a hole
of sufficient size to receive the ends of the stringers, which are fastened
there by means of a small block, H, driven in upon the upper side.
These blocks can then be simply placed upon.the bottom or fastened
there with iron clamps; or the Wwooden stakes can be employed by fixing
their lower ends into blocks of stone which when in place should be
large enough to give steadiness to the collector and maintain it in it8
right position. This form of collector, it is true, is costly to establish,
and more 8o from the fact that on account of the long time it must st8¥
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in the water it is necessary to select firm, solid wood, of good quality,
but in its adjustment there is no need of any particular nicety of work-
manship or finish, and there is moreover this advantage that it lasts
a long time and can be used for several harvests. However, in those
Waters where boring worms and . mollusks occur, a single season will
render the platforms unfit for further service. In this case galvanized
iron supports can be used in place of the wooden frame-work and the
Planks may be replaced by sheets of metal having the two faces covered,
as already described, with a mixture of pitch and tar, in which valves
of shells, bits of coral, or small stones have been imbedded. The me-
tallic sheet, which forms the body of these pitch planks, will give suffi-
cient solidity to the structure, and the supports can be in the form of a
frame-work, capable of holding at least three sheets, which can be fast-
€ned in position by means of bolts; the entire structure may be arran ged
like a table upon four or eight legs, whlch can be driven into the ground,
or fagtened into blocks of stone, which will give the desired stability to
the whole. These tables can be placed in rows according to the config-
uration of the bed, leaving passages between each two rows to facilitate
Working them. Aft;er the spat or germs have been collected upon the
Planks of the platform they can be eéasily tmnsported either by sea or
land, 1If by sea the planks are taken from the stringers and suspended
lengthmse and vertically in a frame-work provided with floats, or ar-
runged in the direction of the current, like a series of shelves, about
One-fourth of & meter apart, and thus kept constantly in the water; in
this shape they can then be towed without trouble to any distance.
When they are tr ansported by land the planks are either carried in tanks
full, of gea- water, or placed between layers of wet sea-grass, and when so
Managed the young oyster can sustain, without serious damage, a journey
Of one or two days. When their destmatlou isreached the young oysters
are (etached from the planks without trouble, as this operation demands
OIUY a slight amount of skill and attention, and deposited in the places
to e stocked ; or the planks may be placed upon supports similar to
hose whence they were taken, and the young oysters allowed to con-
tinue their development protected from the mud, and in such a position
thdet by turning the planks the conditions of hght and aération can be
¥aried to suit the wants or requirements of the growing brood.

Boux collector.—This apparatus unites the double a,dvantage of pre-
Senting in a relatively small compass the greatest possible extent of
Surface for the attachment of germs, and, at the same time, the most
avorable conditions for the. transportation and ultimate development of
he Young, in the movable and independent parts Whlch compose it.
t Consists, essentially (Fig.9), of a rectangular box, two meters in
le“gth by one meter in breadth and height, and is without any bot-
tom, Tt is formed of planks, O, placed from 2 to 3 centimeters 'mpart,

) Or bhierced with holes, for the entrance and circulation of waterin the
llltenor These planks are permanently maintained -in place upon the
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front and back sides by two cleats, R R, e::;tending below the edge
of the box and are nailed to transverse pieces, which pass across the

"MOTA JOWINXY  “JOJII[[02 XOg—'6 "DIT

bottom from side to side.
Theendsare pierced by three
sets of holes to accommo-
date the transverse bars, S,
upon which in the interior
are placed movable frames,
dividing the box into super-
imposed compartments. The
cover is formed of thinner
planks, D, placed side by
side, and maintained in po-
sition by the bar T, whicl
slides into the two sockets,
A, at the ends of the two
stakes supporting the ends
of the box. It is hardly nec-
essary to add that the appa-
ratus should be constructed
of solid planks of a dura-
ble wood, such as oak, and
that the fastenings of the
parts should be, so far as
possible, of the same kind
of wood, employing neither
iron nor nails; but if their
use is absolutely necessary,
then the preference should
be given to iron or galvan-
ized nails. The frames for
the inside are of wood,aboub
4 centimeters in thickness,
and furnished with two han-
dles to facilitate removing-
The bottom is covered with
brass wire netting (Fig. 10),
the meshes of which are
about 2 centimeters upon &
side, and in order to increas®
the strength of the frame and
sustain the netting, diagonal
wires can be run across front
corner to corner, or a central
barof wood from side to side-

These frames are made of such a size that when placed side by side, tW¢
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of them will form a continuous flooring or division across the box, as shown
in Fig. 11, where the
front portion of the box
has been removed S0 as
to show the arrange-
ment of the interior. It
is necessary, however,
to give sufficient play
to the frames, so that
they can be moved at
any instant without
trouble and without
shaking. Weherewith givethe condltlons in which this apparatusisused,
andthemethod of operation.
The box collector is espe-
cially valuable when the
oyster culturist has no natu-
ral bed near at hand whence
to gather germs, and yet
wishes to procure a large
number of young torapidly
stock a park or live-pond.
For he can always, just be-
fore the spawning season,
have several hundred oys-
ters brought from the bed
nearest his basin, since oys-
ters when they have at-
tained a certain size will
sustain transportation for
several days without dam-
age, providing the precau-
tion is taken to furnish them
with water now and then.
Once in possession of these
oysters, in a good location,
where the water is calm
without being stagnant, the
bottom pebbly and properly
protected from mud, and
the light and depth suita-
ble—or even in an -artificial
basin of from 1 to 14 meters
in depth, which communi-
cates with the sea at each
tide—the box is placed upon the bottom in such a manner that the
lower transverse pieces rest upon stones and the entire lower side is oft

T1G. 10.—Inner frames of box collector.

Fig, 11,—Box collector, Interior view

‘ I .
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the ground, enabling a free circulation of water. Four stalkes, P P, Fig.9,
are then driven into the ground, one along the middle of each face of the
box, so asto prevent any swaying or change of position, by the action of
the waves and currents,and maintain the apparatus in the same position.
The cover isthen removed, and sixty mother oysters are deposited upon
that portion of the soil circnmseribed by the box, care being taken, if the
,soil is soft or muddy, to cover it previously with empty shells, so thatthe
oyster, when placed there, may not become covered up but always remain
in pure water. - This done, the two lower stringers, S S, are placed in
position, and upon them two frames (Fig. 10), are arranged, which are
treated the same as the bottom ; that is, a layer of shells is first placed
upon them, and then a certain number of mother oysters above and
over the shells. The second set of stringers is then placed in position,
the frames arranged as before, and the oysters distributed over them,
and, finally, the third set of stringers and frames are arranged and cov-
ered with shells (Fig. 11), but no oysters are placed upon them. The
cover is then placed upon the box and fastened down by means of the
top bar and the wedges, C, which fasten the ends of the bar in the sock-
ets of the end posts, and render the whole apparatus solid and immov-
able. The apparatus being thus prepared, it is easy to conjecture the
result. The-oysters, under such excellent conditions of existence and in
such pure and quiet water, soon spawn; the young growth, finding itself
imprisoned, or nearly so, in the various compartments of the box, and
coming upon suitable places of attachment near at hand, remain in the
box and dispose themselves nearly everywhere, but from preference
upon the shells covering the frames, and proceed in their development
under the best possible conditions and protected from all danger. In
from five to six months the young oysters have attained such asize that
they can be removed without danger. The apparatus is then taken apart
piece by piece, commencing with the cover, and as each tray is removed
its contents are deposited upon the bottom of a park, live-pond,
claire, or such place as one wishes to restock or supply. If it is desired
to carry them to a distance the trays can be placed in a floating box
pierced with holes, and if arranged in layers, like shelves, and with sea-
weed packed between them, so as to prevent the disturbance and shaking
incident to movement in the water, they can be towed for long distances
without danger of injuring the shells of. the young oysters or detaching
them from their supports. And if the trays are packed in boxes with web
sea-weed between them they can be transported by land very nicely:
For one who has limited means at his disposal, and when labor and ex-
pense is an important consideration, the box collector ought by all means
to be given the preference; by the ingenious method of multiplying
surfaces, which is its distinctive feature, innumerable germs can be
hatched out in a very restricted space. A small case of* a few square
meters in area, a small artificial basin which can be filled at each tide,
and a narrow passage-way between two rocks, is amply sufficient for
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the production of the thousands of germs necessary for the stocking of
a live-pond, or even a larger inclosure; for the possibility of placing two
or more of these boxes close together without injury to the oysters or
the germs which they contain, permits a response to all the demands
of the breeder, however restricted or extended they may be. Moreover,
the apparatus itself, besides being easy to manage, arrange, and trans-
port, will last for several years if suitable wood is used in its con-
struction, and if the outside at least is protected in some such manner as
are the bottoms of vessels, by a sort of sheathing. As to the inside, as
well as the cross-pieces and the wooden parts of the trays, they can be
covered with the mixture of tar and pitch already mentioned, and in-
crusted with shells and stones, which will not only preserve them from
rapid decay, but also render them suitable places of attachment for the
young oysters.

Fized collecting apparatus.—When the bottom is already covered with
oysters, either from the existence there of a natural bank or by artificial
means, movable collectors are useless, and for the multiplication of these
oysters, the proper method is by means of fixed apparatus, which, while
much less expensive and complicated than the preceding, performs the
same office. The various kinds of fixed apparatus are as follows:

TFirst. Pavement collectors.—This method, employed at the island of RE,
at Rochelle, &c., consistsin covering thebottom with blocks of stone irreg-
ularly broken and formed into a sort of uneven pavement, and by so ar-
ranging the pieces that as many crevices and prominences may exist as
possible. The best way of arranging these pieces is to group them in
threes, two being placed flat, at a short distance apart, and the third
above and resting at its extremities on the other two, in such a manner
as to form a sort of bridge with the arch, or third stone, sufficiently ele-
vated above the bottom to be out of reach of mud. _

The young growth, moving freely in the water, becomes attached to
these rocks, in the hollows and under the arch stone of each set of
three, where they are protected, and where pure water and a mild light
are offered them, conditions which are very necessary during the early
stages of their existence. During the first year they should be left en-
tirely in peace, and at the spawning period all that is necessary is to
simply turn over the upper stones without touching in any manner the’
lower ones. The oysters which have become attached to the lower sides
of these stones are thus exposed to a full light, a condition favorable to
their future development, and the upper faces of the stones, now turned
downward, are ready for the attachment of the next growth. During the
third year the oysters upon the upper surfaces of the stones can be taken
off, having acquired a suflicient size to permit of their being placed with
others upon the beds or in the fattening ponds, and the stones can again
be turned so as to expose the oysters upon the under side to the full light,
and leave a fresh under surface for a third growth. This process is not
expensive, at least in those sections where, as in the island of Ré, the
rocks of the coast furnish ample supplies for all the paverents neces-
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sary in the working of the beds. Moreover, it demands neither much
gkill nor long and wearisome labor; but there is one bad feature: the
oysters which develop upon the stones become attached to them so firmly
that they cannot be removed without destroying a great number, and
they often grow in such a bad shape that they are not of much value
in the market. I think, nevertheless, that the nature of the pavement has

F1a. 12.—Tile collector, simple form.

" much to do with the first of these two defects, and that, where one can
make use of soft stones, such as limestone and pudding-stone or frag-
ments of coral, the adhesion of the shells might be easily overcome, and
in this case the pavement collector, as being economical and easy to use,
would give most satisfaction. Those misshapen oysters, on the other

Fia. 13.—Double tile collector.

hand, which are little sought after for the table in their natural condi-
tion, can be used without disadvantage in making pickled oysters, or
_ preserved in any other manner, and thus supply a constant and remu-
nerative demand. ;

Second. Tile collector.—In regions where rocks are scarce, and also t0
avoid the disagreeable features mentioned above as pertaining to the
pavement collector, one can make use of curved tiles, similar to those

L
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employed in certain countries upon the roofs of houses, to gather the:
young oysters. For this collector lines of stakes are driven into the
ground, over a space of 15 to 90 centimeters of the surface of the bed.
whence it is desired to take the spawn. Upon these stakes transverse
stringers are fastened, along which tiles are placed side by side, with the
concave side down (Fig. 12). Here and there heavy stones are placed
upon the tiles so that neither the current nor the waves can raise or dis-
place them. But this
disposition of the tiles
is not the only one;
many others can be
adopted which multi-
ply the surfaces of
attachment for the
young. Thusthetiles
canbedisposed in two
superimposed and -
crossed layers (Fig. -
13), forming a double
tile collector, or again,
as in Fig. 14, they can
be set up obliquely
between the trestles,
which in this case may be placed nearer together ; the tiles forman angle
of about 25° to 300 with the surface. Still another method, in which the
wooden trestles are dispensed with, is to arrange the tiles in the form of
a tent, or pointed roof, kept in place by stones placed between the rows .

TG, 14.—11ile collector.

Fic. 15—Tile collector, tent form.

(Fig.15). Thislast disposition is the most simple, theleast expensive, and
moreover not a bad one, for it offers a very large amount of surface for
the attachment of the young. Whichever style of tile collector may be
employed the concave surfaces of the tiles become covered atthe spawn-
ing season with the young growth, which develops there under excellent
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conditions and which can be easily detached when the size of the oysters
is such as to fit them for the parks, or for the bottoms where the mother
oysters live. £

To Dr. Kemmerer, of the island of Ré, is due the credit of numerous
ingenious contrivances in the arrangement of tiles as collecting appa-
ratus. The tile is in fact the fixed collector par excellence, except that,
like the pavement, it affords too firm and complete an attachment for the
sshell of the oyster, causing the destruction of numerous animals when
they are detached, and also often giving a defective form to the shell.
Dr. Kemmerer, in order to remedy these defects, covered the tiles with &
coating of cement, composed of water-lime, four parts of water and one of
defibrinated blood. This cement dries rapidly, hardens under water,
but remains sufficiently brittle to en-
able the oysters to be detached with-
outdifficulty. Or, if desired, the entire
layer of cement can be taken off in @
single piece, when the young oysters
are sufficiently grown, and in this man-

_ ner transported to a distance to stock

L Sl =R e erer iiles: depleted parks or territories, while the
tile can be recovered with a coating of cement and used a second time.
The coating mentioned is employed when the labor of preparation can
be performed at home, but when it is necessary to make repairs, or coab
the tiles at the parks or preserves, then a coating is used of water-lime
and Grignon or Vassy cement, very hard plaster, or water-lime and
pounded brick. The presence of the lime seems, moreover to have, &
very favorable influence upon the
deposit of the young. Tig. 16 rep-
resents the various arrangements
preferred by Dr. Kemmerer for his
cement tiles. No. 3 represents the
tile pierced by a simple hole, 4 the
tile with its coating of cement alone,
and 1 and 2 the cemented tiles with fragments of grape-vine and shells
embedded in the cement. TFig. 17 represents the best methods of ar-
ranging the tiles so as to give a large exposure of surface and sufficient
solidity to the pile. The various forms of apparatus we have just de-
scribed ‘are not the only ones in use, nor are they the only ones to be
recommended. '

The essential condition which shbuld be fulfilled by all collecting
apparatus, that of offering proper and extended surfaces for the attach-
ment of the young,is so simple that the mode of constructing apparatus
‘can be varied in a thousand ways. The fundamental prineciple being
ONee comprehen'ded, the oyster-culturist, by using the above describ.e
collectors as models, can vary the form, the disposition, and the material
according to his means, the resources of the locality where he.labors;

Fia. 17.—Tile collectors.
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and the price of the component parts. We will leave this subject,
then, to his ingenuity, trusting we have said enough, so that he need
not run any risk or labor in the dark in this first stage of the oyster in-
dustry, in which the collecting apparatus is an instrzment of prime im.
portance.

CHAPTER III.

PREPARATION OF THE BOTTOMS.—CONSTRUCTION OF
CLAIRES, PARKS, LIVE-PONDS, ETOC. ’

All bottoms are not equally adapted to the culture of the oyster; some,
even, are entirely opposed to it and can be modified only by completely
changing its nature. It is, then, of ‘ﬁrimary importance for the oyster
culturist to know how to rightly estimate the value of the soil which he
wishes to work, as to its aptitude for the production and growth of this
mollugk, and to be able to modify it according to the needs of the case.
This is the subject which we propose to treat of in this chapter.

The type of marine bottom especially adapted to the growth of oysters
is offered to us at several points along our coast, particularly in the Bay
of St. Brieux. The bottom there is firm and suitable, covered with a
rather thin layer of fine sand, formed by the débris of shells ground up

‘by the action of the sea and the natural wearing of one shell against
another, with large fragments or whole shells scattered here and there
over the surface. There also occurs here a thin layer of marly mud,
similar deposits of which exist nearly everywhere, but it never increases
in this locality so as to become injurious, for at every tide the water,
which comes in from the ocean with great velocity, carries the greater
portion of the mud off with it as it retires. Moreover, the water of this
bay is singularly well adapted to the development of all kinds of marine
animals, from -its vivifying properties, brought about by its ceaseless
dashing and breakingupon thenumerous rocks which line the coast, and
by its constant renewal through which it maintains a favorable mean
temperature. We will take this sort of bottom as a type and model,
and indicate by what means those places which difter from it in some
respects can. be modified so as to produce nearly as favorable results.
It can be said, in general, that all soils are or can be made suitable for
the culture of oysters, although in different degrees; the only ones to be
excepted are those formed of large deposits of mud, so deep and so con- *
stant in its renewal that there is no hope of its being catried away;
and those constantly shifting sand-banks, which change with every
spring or very high tide and every heavy sea, covering up upon one side
as much as they uncover upon the other. The impossibility of any pre-
vious preparation of such soils will prevent any desire or attempt at
working them. We shall not, therefore, treat of such bottoms, at least
not in this chapter, but confine our attention to oyster culture on those
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bottoms which are naturally solid, and only altered by sdperficial de-
posits.

Muddy bottoms.—As is well known, mud is the result of the deposi-
tion of pulverized material of any kind which is held in suspension
by the water, having been gathered from the bottom of the open sea
during stormy weather, or produced by the decomposition of animal
and vegetable forms, or by the erosive action of the waves upon sub-
marine rocks. So long as the water is in constant agitation these mate-
rials remain in suspension, and no mud is deposited; but whenever
the water becomes quiet, these fine particles, being denser than the
water, drop to the bottom, resulting in the formation of mud; however
short a time the stagnation favorable to this deposit continues, so long
as it lasts the layer of mud goes on increasing in thickness until the
entire bottom is rendered completely sterile. The first thing to be done,
then, in order to render a muddy bottom suitable for the growth of oys-
ters, is not only to clear the bottom of the mud, but especially to pre-
vent its future deposition.- The most certain and most economical
method is to make the water itself remedy the evil which it has produced,
and prevent its return. One very simple obseryation will be a lesson in
this direction. A deposit of mud is never found at the foot of a rocky
cliff, or distributed over a bottom covered with reefs or ridges, gince in
such localities the water, even in the calmest seasons, is never in per-
fect rest, but always in motion, and broken into thousands of little
streamlets and currents by the many obstacles which it encounters.’
Although pure, the water of these sections is always charged with in-
finitesimal particles taken from the mineral substances of the bottom,
or ground up from the organic debrig which is found here. These par-
ticles can be recognized without trouble when the rays of the sun pen-
etrate down into the water, just as in a chamber the particles of dust in
the air mark the ray of light which penetrates the room. In a word, in
gections of this character the water makes mud but does not deposit it
It is this natural effect which it is desirable to have produced artificially
upon bottoms covered with mud, first to clear the mud away, and sec-
ondly to prevent itsreturn. In order to accomplish this a wall of broken
and irregular fragments of rocks so disposed as to produce the greatest
number of obstacles and checks to the action of the wavesis built along
the edge of the shore, at the extreme inner limit of the mud. The next
day the success of the movement becomes apparent, the sea comes
rolling in and breaking against the rocks, lashing them upon all sides;
it stirs up the mud from the bottom and retires loaded with the sedi-
ment which it bears off with it, until all the mud along the base of the
wall is gradually borne off to sea. A gain of ground having been thus

"accomplished, a second wall of breakers is formed outside of the first
and when the space in front of this is clear of mud, a third line is run
around the second, and 80 on, breaker after breaker; by gradually driv-
ing the mud farther and farther into the sea, solid and permanent
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8rounq js obtained, which is visited by pure and aerated water, where
Oysters can be planted and where they can flourish unmolested ; often
Upon such places a self-planting takes place, that is, the young, floating
I the water after having escaped from some natural bed, finding the
Place jn excellent condition for their reception, attach themselves to the
*ocks and form a new colony. Wheén the .deposit of mud is once com-
Pletely proken up, the rocks, by the aid of which this result has been
8ccomplished, will serve to prevent its return, and as all the rocks will
20t be required for this purpose some of them can be used as fixed pave-
Tent, eollectors, the advantages and disadvantages of which have been
Doticed upon & previous page. Oertain of the walls may be entirely re-
‘Moveq and shells and valves of diverse mollusks, found in abundance
Mearly everywhere, can be scattered about in the intermediate zones, or-
her collectors, either fixed or movable, may be employed in the spaces
tween the lines of breakers.
{Sandy bottoms.—Sandy bottoms, if the sand forms a comparatively
In layer resting upon a sure and solid subsoil, so that the action of
® currents, tides, and heavy seas is never intense enough to produce
Steat changes, capable of covering up the oysters which may be placed
pon them, are the best and may be worked without any fear. All
t iy necessary, when the oysters are planted, is to distribute a layer
°f_ Shells over the.bottom, and these shells sinking slightly in the sand
"I give it a certain degree of fixity, and, gradually consolidating by the
3ttachment of oysters to them, will soon transform the entire bottom
even change it into a bed of great value.
ottoms of grass or weeds.—Certain bottoms become invaded by an
ab‘md&ntz submarine vegetation consisting of grass, various kinds of sea-
ra:ck or algs, including the maérle. In their natural condition these
Tegu)ns cannot be utilized for the cultivation of the oyster. By their
Presence these plants serve to entirely stifle both old and young oysters,
ond they moreover give refuge to multitudes of crustaceans, mollusks,
3nq Polyps, which gain their nutriment principally by feeding upon the
yqung of other marine animals, or in the case of some mollusks, farnished
Vith g boring tongue, they pierce the shell of the oyster and gradually
3% out the soft animal parts contained within it. It is necessary, then,
Ole wighes to cultivate these bottoms and raise oysters there, to com-
Meneg by dragging up all the parasitic vegetation upon them, and then,
Plevent their reappearance, the entire bottom must be covered with
ick layerof shells and broken fragments of rocks, which must be
ﬁ:unded down nearly, if not quite, to the subsoil. But even then it will
etavfeu to keep a constant lookout over these bottoms, for marine veg-
tion has a strong tendency to reproduce itself in the same places,
4 holds jts ground for a long time by means either of subterranean
‘erag: or of seeds. It is only by perseverance that they can be finally
Wit;illcuted. Only after this has been accomplished can oysters be planted
Out danger of losing both the young and future harvests. What



800 REPORT OF COMMISSIONER OF FISH AND FISHERIES. '[48]

we have just said in regard to marine plants applies equally well t0 -
mussels when it is desired to replace them with oysters. Frequent
dredgings will be necessary in order to remove the greater number O
these animals, whose presence, moreover, nearly always coincides with
muddiness of the bottom, and necessitates, in this case, a cleansing of
the bottom as indicated above. But the mussel is essentially rustics
if I may be allowed the expression, and accommodates itself to nearly
all conditions of bottom, so that when the mud has been taken away
and the mussels have all been scraped up, it will be none the less nec
essary to pay frequent visits to the collecting apparatus and carefully
remove all the groups,of mussels, large or small, which may be disco¥”
ered. When the multiplication of the oyster is well assured, and it
covers all the bottom without leaving any vacant places, this vigilance
may be relaxed a little, for although the mussel, when it can invade 8
locality, is a redoubtable enemy to the oyster, the reverse is also trué;
and the presence of a bank of oysters in fine growing condition is suffl-
cient to keep the mussels from such preoccupied grounds.

Emergent and non-emergent bottoms.—TFinally, the marine oyster terri
tory can be divided into emergent and non-emergent bottoms. The first -
are found all along the shores of the ocean and the British Channel, and
consist of those lands which are left uncovered, either at every tide OF
at the spring-tides, thus exposing for a length of time to the air ap N
light, which may amount to several hours per day, the marine animals
which inhabit them. The second or non-emergent lands lie on the oceal
coast and join the emergent lands. They are never exposed by the:
withdrawal of the water. Upon the coast of the Mediterranean ané.
other inland seas, where the action of the tide is scarcely felt, all th® -
lands are non-emergent. Both kinds are suited to the cultivation of
the oyster, but to a variable extent, dependent upon circumstance®
The emergent lands, since they are frequently uncovered, have the gredV.
advantage of facilitating all the labor necessary to their managemeﬂf"f
the sorting, the arranging,and the gathering of the oysters, all being’
done without trouble when the surface is free from water. But the oys:
ters ought not to be arranged indiscriminately, old and young togeth"{f' :
for a long sojourn in the air, exposed to the fierce heat of the sun B
summer and the hard frosts of winter. The young oysters would surély”
perish by a too prolonged exposure where older oysters might exist Wid""
out special damage. One should then, if possible, arrange to have ”14
conuection with his emergent’lan?ls a certain amount of territory Whif’ .
is never entirely exposed, and upon which the collecting apparatus with
the young growth can be placed, and the younger oysters also deposite®™
Then as these oysters acquire a suitable size and the power of resistits
external conditions they can be moved forward, first to that portiong
the territory which is uncovered only & short time each day, then v
where the water leaves it for a little lon;';er period, and so on gra:dﬁlf"uy
advancing, until the oysters shall be arranged in a series according to
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3ge and size; the oldest, those destined for consumption, at the extreme
lmer limit attained by the sea, and the youngest at the farthest point
Cultivated, where the bottom is never exposed.

AS the collectors furnish each year the germs necessary for the re-
sf’°0king of the outer zones, the young oysters in these zones, about one
Year old, should be passed to the next inner zone, and a rotation thus
mangurated, which would simplify and at the same time facilitate the

“labor, Agfor thelands which are never uncovered, and in this number
f"“e included all those of the littoral zone of the Mediterranean, oysters
¢an be raised upon them, but they are more easily covered with mud,
Ol account of the stagnation of the water at a certain depth, and it is
0 thig account, or at least this is one of the principal causes of the
bsence of oyster beds along the coasts of this inland sea, except at
Certain places, as in the Gulf of Lyons, where the continunous agitation
of the water, caused by the strong currents of this portion of the sea,
Prevents the deposition of mud. Of lands of this character one should
Chooge those in preference where the water is not very deep, from one to

W0 meters at the most, and employ the system of preparing the bottom
Tecommended for muddy lands, in order that the obstacles placed in the
Way of the moving water may produce a constant agitation which will
™novate the water and prevent all deposit. :

' Thexe are a great many places in the Mediterraneéan where oysters
€an be raised with great success, and many of these require no previous
Preparation. I might mention, among others, the entire coast from Cette
Yo Toulon, the coasts of Corsica and Africa, and the large salt lakes in

8 neighborhood of Montpellier and Cette, which seem to be vast natural
-Pa8ing egpecially constructed with a view to this industry.

But for a1l of these regions it will be necessary to add from three weeks

O & month to the period already described as the spawning season, and
® time for placing the collectors, &c., since the higher temperature
s(I:onfaarlier season of this latitude cause the young to be hatched much

Oner,

HOWever, the non-emergent lands in general have a great disadvan-

- ge over the other, and the cultivation of the oyster can never attain

the same perfection as upon emergent territory, since more labor and
8reater expense are demarnded in the former than in the latter case. In
act, since they are always covered with yater, all the previous labor of
Teparation, the management of the collectors, and the planting of the
yol?ng oygter, in a word all the manipulations, must be made under water,

Which render the execution difficult and costly, if not impossible in many

®a8es. Neither could the supervision be very effective, and the oyster-

Wtnrigs would be obliged to leave his charges almost entirely to them-

08 ves, from his inability to cull, change, or distribute them at pleasure

.er When necessary. Only at the time of gathering could he obtain any

oifa'(fb idea of the success or failure of his undertaking, or the richness
his harvest. Concerning such lands as these, however desirable their
8. Mis. 20——51
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cultivation may be from all points of view, it is best, perhaps, that the
small oyster-culturist, to whom this book is especially addressed, should
look to these bottoms only for his germs, and carry on the breeding and
fattening entirely in parks or live-ponds, where, master of the water
which fills them, he can easily follow his products in the successivo
phases of their development, and give to them, from time to time, and
without very much trouble, all the care they may demand. The culti-
vation of the constantly submerged bottoms belongs properly to the
State.

ARTIFICIAL BASINS.

Claires, live-ponds, parks, &c.—For a long time past the breeders of
Marennes, at the mouth of the Seudre, have employed, for fattening and’
-perfecting oysters, artificial basins called claires, a description of which
wenow propose to give. Recommended by a long experience, they geem
to us, save for the necessary improvements which we shall mentioD
the best model to follow in the eonstruction of artificial breeding-ponds:
The claires are basins of variable form and extent, but generally with
an area of about two to three hundred square meters (about the samé
number of square yards). ‘Situated at a short distance from the sea, and
with the waters they contain at a higher level than the mean height 0
ordinary tides, it'is only at the period of the spring-tides, or at each nev
and full moon, that the sea rises to their level and supplies them anew.
with water. "The best claires are those which receive water periodicallf
from the sea, during about three days before and three days after eﬂ:ch3
highest tide. This period of renewal for the claires is that which exp®
rience has found to be the best, and it determines the maximum altitade
above the sea for the construction of these reservoirs.

Around each claire is built a levee or dirt-wall, called a yard, aboub
one meter in height and thickness. This yard retains the water sl
ing the basin, and upon it the workmen pass to and fro in inspectiﬂgi
and working the claire. A flood-gate closes a sluice in one side of the
wall, by means of which the sea water is admitted to the basin. This
gate also regulates the height of water within the basin, and if der
sired, the basin can be entirely emptied by opening it wide. All aroun®:
the inner circumference of the yard a continuous trench is dug, to re:
ceive the mud deposited in the basin from the stagnant water, for lf
this mud should be left in the basin the oysters would soon be smotd’
ered. In order tofacilitate the clearing away of the mud into this diteh
a slight slope is given to the bottom of the basin, circumseribed bY
the ditch, from the center towards the borders, so that the surface 8
sensibly convex. Some breeders dispense with this ditch; in whiC™
they are probably wrong, for if it does not prevent the deposit of ma
it at least retards it and lessens its effect. Its use cannot be judiciow
dispensed with, unless the water has a long distance to run from |
sea and is given a chance to settle before being admitted to the clairé
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80 as to enable it to part with the greater share of the mud which it
Carries,
In order to prepare the ground of the claire for the reception of oys-
T8, it must first be cleared of stones and all vegetation which may
Cover it, and then the nécessary slope from the center towards the sides
m_ay be given it. The ditch is next dug and the yard thrownup. Then
With the sluice-way made and the gate in place the claire is ready to be
flled with water during the first high tide. When the basin is full the
8ate is closed and the water retained after the sea has returned to its
Ordingry Jevel. Thesea-water soon penetrates the soil of the claire, satn-
Yating it with salt, destroying all injurious germs, and transforming it, in a
ord, into & marine bottom. Assoon as it is supposed that this effect is
‘Produced the gate is opened and the surface paved; that is, it is first
Smoothed over, and then pounded until it has the even, compact appear-
3nce of g threshing-floor. In about two months the bottom of the claire
Vil be ready for the reception of the oyster. Thebreedersto supply these
Claire have, up to the present time, had recourse to oysters taken di-
Tectly from the sea, either from banks near at hand or along the coasts
° Brittany, and brought in bulk in coasting vessels. In order that the
produOts should be of a good quality and that the regimen of the claire
.sh°11.1d have a beneficial influence upon the oysters contained therein, it
N lecessary that they should not be older than from fifteen to eighteen
In,ohﬂls, or larger than from five to seven centimeters in diameter (about
E;V° inches). The breeder culls them, cleans them, chooses the best-
'3Ded ones, and then scatters them with a shovel over the surface-of
she basin. Afterwards they are all arranged by hand so that nothing
all hinder their development or interfere with the opening of their
t-: Ves. Im this mhnner about 150,000 can be accommodated upon a hee-
w;? (about 2.41 acres) of surface. The claire is then filled with water,
" ich i§ maintained at a uniform depth of 30 to 35 centimeters. This
a:(;er’ a8 has already been said, is renewed only at the spring-tifles,
in ] at thig time the water in the claires is necessarily very much raised
evel, and consequently the most active supervision is necessary, for
it? heavy pressure upon the dikes may produce breaks or fissures which
S Decessary to repair immediately or widespread disaster may result.
Uing cold or hot weather or sudden changes of temperature the
Teeders mafntain the water in the claires at a higher level than the ordi-
th:y’ il} order to obviate the destructive action qf the frost in winter or
les Tapid evaporation and heating of the water in summer. Neverthe-
$ 5 the construction of the claires does not always permit of accidents
eng these causes being guarded against, and sometimes the result is an
TMous mortality and the ruin of the breeders. Moreover, the water
Y I‘(,”m"dining‘ in the same basin necessarily deposits there a certain
“ount of gediment which continually accumulates, being added to at
the high tide, and especially during the equinoxial tides, thus placing
O¥sters in no slight danger, To remedy this evil, since it is impos-
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sible to prevent the deposit of mud, the breeders always have certail
unoccupied claires into which they transfer the oysters from the muddy
claires while these are being cleaned. After a thorough cleansing they
are left empty until it becomes necessary to clean the other claires,
when the oysters are transferred back to their old quarters. But cer-
tain of the breeders, not willing to allow portioils of their land to lie-
unproductive, content themselves by cleaning the bottoms and thep
replacing the oysters in their old inclosure, always soiled with mud:
It is useless to enumerate the defects of this practice; which can OI}IY
produce inferior results both as to quality and numbers. '
Such, in a few words, is the industry of the breeders of Marennes;
and it is this which we shall take as a guide, if not as a model, for
debarring certain imperfections, it presents the most rational and best:
combined principles: It the breeders werein the habit of obtaining the’
germs necessary to restock their claires from the claires themselves, if
they had constructed their ponds so as to be able to raise the level of
the water contained in them from one and one-half to two meters, and
had subjected the water from each tide to a certain amount of stagn?
tion before entering the claires, so that it would carry with it as little:
mud as possible, there would be nothing lacking in their methods; if.
would simply be necessary to copy them. Let us profit, then, by all that
is valuable in their industry, such as it is ; let us borrow from the claires
all that can pe borrowed, all thatlong experience has proved efficaciou$
and then add the improvements suggested by our recent stédies, and
with these elements combined we shall have an excellent guide for
the future service of breeders in constructing and working their claired
and live-ponds. A claire or live-pond can be established upon -any
ground where the altitude above the level of the sea Is sufficient to end
ble it to be covered by the tide, not every day, which would expos®
it t6 a too frequent deposit of mud, but at least twice per month and,
during five or six days each time. And as abreeder should never be con’.
tent with one claire, however small his establishment may be, a seried
of basins can be made, either in one or two rows parallel to the coash,
along the surface sloping to the sea, and all having the same level. *
would not be prudent, however, to have somany that it would be necéd”
sary to place them at different levels, or in the form of steps, since in
this case -the lower ones would receive water more: frequently, an®
even be submerged and exposed to a more frequent deposition of .Ut
while the upper ones would receive very little water. But if it become®
necessary to construct claires in a series of steps at different lev?ls’_f
either because of a restricted amount of surface, or to utilize pre-exif
ing basins, they ought never to be used indifferently for oysters of &°
ages, because the conditions offered by the upper basins would be muc”
more favorable foryoung dysters, and only when they have attained ace”
tain size and a greater degree of vitality should they be placed in.b>’
lower apartments. The soil of the bottom of the claire demands, &
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Cording to its nature, different kinds of treatment. If it is argilla-
Ceous or muddy it should be cleaned and leveled, leaving the central
Dortion higher than the borders, then pounded to give it solidity, and
finally covered with water until the bottom is thoroughly saturated, when
the_ Wwater can be allowed to run out, a‘nd' the bottom once more pounded
While it js drying. If the bottom is sandy it is necessary to render it
lpermeable, so that the water may notleak but, and also to consolidate
it- . To accomplish this the ground is worked over and covered with a
ayer of coarse gravel or fragments of shells, upon which is laid a layer
of clay 30 to 40 centimeters (10 to 12 inches) in thickness, which is then
treated as already mentioned for the marly bottoms. A bed of concrete
88wers the same purpose, and while it is more costly it is more durable.
Pavement of blocks of sandstone or porphyry, &c., similar to those
wh}Ch are used in the pavements of certain of our cities, carefully
Dointed with clay or hydraulic cement, will also make an excellent bot-
W. But the clays, especially-the reddish clays and the bluish maxrls,
Shoul be preferred in all cases where one wishés the oysters to possess
@ greenish tint to which the oysters of Marennes owe their celebrity.
Wrounding the ground thus prepared are built the dikes which are to
Tetain the water in the basins. These sbould be at least 2 meters in
eight above the bottom, so that a depth of water of from 1.50 to 1.80
WMetery can be maintained over the oysters, not all the time, as gen-
ga.nya, depth of from .35 to .50 of a meter is best, but when it is very cold
Prevent the injurious effects of frost, and when it is very warm to
Ere"Gnt the water becoming too salt from evaporation. These dikes
w °}11d be constructed very solid, so as to resist the great pressure
&lh“’h is brought to bear upon them at every spring-tide, and should
80 be covered upon the inside, the same as the bottom; with a layer of
¥ or hydraulic cement, so as to prevent all leakage, which is very dis-
trous in these basins, since the water is renewed only at Iong inter-
Since these earthen dikes are liable to be injured, making it nec-
sss.a'l_'y to go to the expense of frequent repairs, it would be best, in my
c.:’ltuon, to construct them at first in masonry of rough stones and
ament, and give them solid foundations. The upper portion of the
wrger of these dikes should be sufficiently broad and firm to permit the
8 a‘;rkmen to traverse them easily and without danger, for all the neces-
4Ty manipulations of working and inspection. If the height of the
ea.(r)und- permits, these claires can be formed by excavating in the solid
ba th, in which case it will only be necessary to cover the slopes of the
4 ks with a layer of stones set in cement. This system moreover will
Mlow of the utilization of lands slightly above the level of the tides, so
O&t by uniting the two systems one can arrange three or even more
W8 of claires all upon the same level. ,
f'()rA:htO the expense of construction, I jutige it will be about the same
gy © two methods, the excavation in the one compensating for the
Onry in the other. Finally, to avoid or at leastretard the deposit of
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mud, resulting from the stagnation of the water, the claire should not
receive a new supply of water from the sea without giving it a chance
to deposit the greater part of its sediment, which can be accomplished
by keeping it for a certain length of time in a special basin. These
basins themselves might be made of service by providing them with
gates and sluices, and using them as breeding or fattening ponds for
mussels or other marine animals. Fig. 18 gives a bird’s-eye view and
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~«¥16. 18.—Claires. Vertical section, and bird's-eye view.

also a cross-section of two rows of claires with their feeding and pfm’-
fying basins. The following explanation will sufficiently explain all the
details given. C, C’represent two claires seen in section, the one dug
into the bank, the other on the same level but nearer the open water.
The sides or slopes of the former, B, B, consist of a layer of rough stones
cemented together; the sides B’, B/ of the second are formed of thick
walls, about two meters in height above the bottom of the claire, and
about 1.40 meters in thickness at the bottom and .75 to .80 of a meter ab
the top, with an equal slope upon either side, f, f, of the bottom of each -
claire, the center being higher than the sides by about .30 of a meter.

V, V, sluices and gates for the entrance of water from the sea.’

VY, sluice and gate between two of the claires, to allow the entrance
of water into one, only after remaining a certain time in the other, and
to establish the same levels in both compartments.

S, basin for the deposit of the sediment contained in the sea-water
which enters through the gate V//. It can also be used, if desired, as @
supply reservoir, for the claires during the intervals between the spring-
tides. In this case it should be constructed in the same manner as the
claires themselves, so as to retain the water stored in it. Otherwise it
will only be necessary to make the dikes of dirt. In any case it ought
to be proportioned in size and capacity to the claires which it supplies:

T, T, canal through which the water enters from the sea.
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By the aid of the sluice-ways and gates in this canal the water can be
admitted directly into the claires without entering thé outer basin at all.
This could be done in case the outer basin were utilized for the rear-
ing of mussels and there was danger of the spawn of the mussels enter-
ing into the claires at the period of reproduction.

CHAPTERIV.
METHODS OF WORKING THE OLAIRES.

Now that enough has been gaid in relation to the apparatus for col-
lecting the young growth, and the construction of the breeding -ponds,
there remain only a few words to be said concerning the method to be
followed in commencing and continuing a profitable artificial oyster cul-
ture. First, it is necessary to construct the breeding-ponds which, for
the sake of greater precision, we call claires, taking as a basis for their
extent the proportion of 1,000,000 oysters to the hectare or 100 per’
Square meter, a proportion which, if it is desired simply to raise oysters,
can be carried. to 500 or 600 per square meter, or 5 to 6 millions per
1_100tare; this is the proportion in the parks of the island of Ré. Dar-
ing their coustruction, and in order to stock them as soon as they are
<ompleted, the young growth is procured by means of the collecting
apparatus already described, or by some of the other forms, preference
Peing given to that which will answer best for transportation, &c., accord-
ing to the distance to be traversed from the spawning locality to the
breeding-pond. As six months of time at least must elapse after the
Joung growth have become attached to the collectors before they can
be transported with safoty, the two operatiouns, of constructing claires
and gathering the young, oughtto proceed simultaneously. Itis in June
that this work should be undertaken in the ocean and a little earlier in
the Mediterranean. When the claires are finished, and have a layer of
Pure and fresh sea-water over the bottom, the oysters which have been
brought upon the collectors should be distributed as evenly as possible
With a shovel, and afterwards arranged by hand, so that they may not
form piles in certain places, and be entirely wanting over other sections.
As the oysters should not remain in the same basin during the entire
Period of their growth, and as the young detached from the collectors are
Very small, they can be easily 80 arranged that three or four hundred can
!)e accommodated upon a square metre of surface, and afterwards, as they
Increase in size, they can be separated, so as to give more room to each.
he.time of this labor should be chosen 8o as to end, if possible, at the
beriod of a spring-tide, in order that the young oysters, placed upon
Strange soil and in strange water, may be promptly refreshed by the
ncoming tide, and covered with a layer of water sufficiently deep to
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prevent any abrupt change of temperature. During the entire first year
it will be well if the water never has a less depth than about one meter,
and a strict guard will be necessary to maintain the dikes in good con-
dition, repair all breaks, look out for the deposit of mud, and if any takes
place change the oysters to another claire without delay. Later,in pro-
portion as the oysters increase in size, and are léss affected by external
changes, this constant oversight can be relaxed to a certain extent, bat
not entirely, and the level of the water may be lowered to from .50 to .30 of-
a meter, always taking care, however, to increase the depth to 1.50 to 2
meters daring very cold or very warm weather. It will be readily under-
stood with how much caution the level of these basins should be lowered,
when it is remembered that it is only possible to fill them again at quite
long intervals, eight to ten days generally, during which time, especially
in spring and autumn, great changes of temperature may take place,
exposing the oyster to evils against which there is no remedy. For
young oysters, and especially during their first years’ growth, the most
formidable enemy is mud. We have already spoken of transferring the
oysters from a basin where the mud has accumulated or is being rapidly
deposited to another which is free from mud, but this measure, which is
excellent for oysters somewhat advanced in size, is not always satisfac-
tory for the very young individuals; and besides, at certain. seasons of
the year the temperature would render such a change impracticable. I
would counsel tie breeders then to use for the first year frames of gal-’
vanized iron, about two square meters in superficial area, covered with
a netting of galvanized iron or zine wire, having meshes of such a size
that the young oysters could not fall through. These frames could be
supported upon four or eight legs from .20 t0.30 of a meterin length, and
,arranged side by side in rows over the bottom of the claires, thus form-
ing a double bottom with a space between the frames and the soil suffi-
cient to accommodate the mud, which would then never trouble the oys-
ters upon the frames. They could be left in this position the entire year,
without disturbing them. After this time they should have sufficient
natural vitality to be handled without danger, and could be placed upon
the bottom of a fresh claire. Thus in the rearing of oysters, since five
vears are required for an oyster to become of marketable size, it will be
necessary to allot five claires to the rearing of one generation, and t0
establish a series which shall render the production continuous. One
claire in five should, therefore, be provided with the wire tables men-
tioned above. The. necessary expense of their construction and iutro-
duction would be compensated by the decreased.cost of manipulation
and attention, and the greater production from the claires. The employ-
ment of these frames would be nearly indispensable for basins along-the
shores of the Mediterranean, which, nearly always covered by the sea
are more liable than others to be covered by a deposit of mud, which
can be cleared away only at considerable expense. During the first
thiree or four years of such an-enterprise one should, in order to procuré



[57] OYSTER CULTURE. 809

the young growth necessary to restock the claires left vacant by the
preceding generation, have recourse, as at first, to the movable collec:
tors and bring the young from some natural bank; but as soon as a gener-
ation of oysters becomes adult, and consequently capable of reproducing
the species, the claires themselves ought to produce all the young neces-
sary to furnish the ponds with & constant supply of animals. To accom-
plish this, about one mouth before the spawning season collectors are
disposed in those claires containing the adult oysters, it having first
been ascertained that these oysters are nearly ripe. The collectors are
chosen at the copvenience of the breeder, according to the means and
resources of the country where the claires are situated, and become
charged with young just the same a8 OVer the natural beds at sea, since
Vefore being taken from the ponds for market the adult oysters leave
there a numerous progeny to replace themselves; as the germs produced
are always vastly more numerous than the oysters which produced them,
if the breeder does not desire to extend his industry and increase the
number of ponds, collectors need be placed only in one or more of the
ponds containing adults, so that the demands of commerce can always be
satisfied during the five or six months required to charge the collectors.
Experience proves the efficacy of this process. Many times, despite the
defective condition of their claires, the breeders of Marenues have wit-
nessed their basins, depleted by a Wide-spread mortality, unexpectedly
repeopled from a few oysters which had survived the disaster, the young
‘developing upon the shells of ‘the dead oysters; the shells in these cases
acted as collectors to retain the germs which otherwise would have per-
ished or been carried off by the first spring-tide. ,

It is perhaps to be wondered af, and even regretted, that such facts
should not have caused the breeders to see the immense advantage
of making their basins places of production and growth, as well as fat-
tening establishments. To-day, thanks to the Jight thrown upon this
question by the researches of M. Coste, thie oyster industry can be raised
dbove the condition in which it has been kept up to the present time, by
routine and indiﬁ'ererice, and spread along our coasts, which have been
threatened with misery and depopulation ; the consequences will be an
eminently remunerative industry and a permanent source of labor, which
will attract to our coasts numerous and robust men, the future hopes of
our naval and commercial marine. A few figures, not chosen by chance,
but selected as a possible minimum, May gerve to prove to my readers
that I have not exaggerated in qualifying the new industry as highly
Temunerative, especially when it is called to mind that the lands upon
which this industry is carried on are nearly valueless and unsuited to
any other sort of cultivation. A

The price of a hundred oysters of the Marennes variety varies from
13 to 6 francs. Let us then adopt the price of 3 francs, which is less
than a mean, as the average price per,hundred. Upon a square meter
of surface in & claire we can raise from 60 to 80 oysters, and if we take
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the mwinimum at 50 it will give us upon a hectare of surface 500,000
oysters, which, in about five years (average time of growth), would be
worth, at 3 francs per hundred, the sum of at least 15,000 francs, making
a yearlyrevenue of 3,000 francs.* Admitting whatis evidently above the
truth, that the expense of labor, repairs, supervision, &e., absorbs three-
fifths of this revenue, then the net profits would be 1,200 francs per hee-
tare, or for the five years 6,000 francs. But these calculations are based,
as will be recognized, upon mean numbers, which are probably lower
than facts would demand. It will readily be seen, then, that in five
years a landed property of the value of at least 6,000 francs a hectare
per year can be established upon lands which before were unproductive
and of no value. I think it can be said without danger of exaggeration
that there are few, if any, rural occupations which in so short a time will
give equal results.

As to the decrease in price of oysters consequent upon the increased
production of this mollusk there is nothing to fear at present.t Thauks
to steam, the oyster can cross our entire continent without becoming dry
on the way. Our coasts are called upon to answer the demands not
only of all France, but of other countries. The demands for a long period
have been greater than the supply, and we are too far as yet from the
time when the supply shall equal the demand to include this among the
risks.

CHAPTER V.
CULTIVATION OF MUSSELS.

In the preceding chapters, in treating of the rearing of oysters we have
said, that the only bottoms upon which such an eunterprise could not be
prosecuted with chances of success were those where the mud was so
deep and well established that there could be no hope of getting rid of
it. These- places, very numerous upon our coasts, in the coves and
small bays formed at the mouths of many rivers, where the mud is de-.
posited both from the waters of the sea and from those coming from the
land, can nevertheless be made of service. Unfit for the home of oysters,
they are very well adapted to mussels, which, aided by certain simple
and inexpensive processes, can acquire there a size and flavor very
much superior to those of the sea-mussel. TFor this industry, as for that .
of oysters, we have the experience of the fishermen of the Aiguillon,
where this industry has existed since the thirteenth century, when an
Irishman, named Walton, was shipwrecked upon the rocky point of

*In 1863, on the island of Ré, a sailor named Moreau sold the first gathering from his
park, which contained only 500 square meters, for 1,300 francs, making the revenué

26,000 francs por hectare. .
10n the island of Ré the first sales were made at 15 to 20 francs per thousand; to-

day thoe price is 30 to 35 francs for the same quantity.
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Escale, near the port of Fsnandes, and founded here the first bouchot
or fishing-crawl. Thrown by the tempest upon a barren coast, among
a scattered and indigent people, without hope of again seeing his native
land, Walton at once sought means of existence by hunting marine birds.
The bay, or rather cove, of Aiguillon is only a great mud-flat, a vast lake
of mud, where, at low tide, one cannot travel with safety. It was on this
bo.ttom, nevertheless, that Walton made his domain. In order to traverse
}"hl§ flat without danger and at all seasons, he constructed a sort of

birogue” or wooden box 8 or 9 feet long, bent up in front, square be-
hind, and flat upon the bottom. This “acon,” or flat-bottomed boat (Fig.
19), is still used by the fishermen, successors and imitators of Walton.

his “acon.”

TIG. 19.-—F{shermnn
ions over the flat, the fish-
€rman places one knee in the boat near the bind end, and then with his
hands upon the sides he pushes himself along with his other leg, which
I8 covered with a long stout boot, and remains outside the boat, acting
a8 a pole to impel it over the mud. In this manner the fishermen can
Proceed very rapidly in any direction yhere their labor may require
them, Tn the vacant portion of the box he places his t00ls, or necessary
Materials, and whatever he may have gathered in his labors, and trans-

borts them without much fatigue. Tarnished with this ingenious ap-
baratus for locomotion, Walton planted stakes about in the mud, by
means of which hespread vast nets, in whose meshes he caught those
zguatic birds which in skimming over tho flats flew across these lines
nets, But soon Walton noticed that the stakes which sustained his
-Eets became covered upon those portions just above the mud which were

: rlld.er water at every tide, with great numbers of mussels, which very
apidly attained a size much superior to those in the mud only a short'

In using this boat to travel in various direct
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distance away, and also a much superior flavor and delicacy of meat‘i
- This was a revelation to Walton.  Thence to the establishment of th-
first of the five hundred crawls or mussel-frames, the revenues from"
which have brought ease and comfort to' those countries, was but 2.
step ; and it is the crawl of Walton, for it is constructed to-day just 8
he constructed it, that we shall take as a gnide and model in the study -
forming the subject of this chapter. If, as in the cove of Aiguillon, the
raising of mussels is undertaken upon emergent lands belonging to thf’ .
domain of the sea, the arrangement of apparatus adopted by WaltoD B
the best for the purpose, since it gives sufficient stability to enable it to-
withstand the shoeks of the waves and boats, and the force of the wind",‘
The apparatus is in the form of a V, with the point turned towards th®:
sea. Each wing is built of a row of stakes interlaced with a wicker'.ﬁ
work of flexible branches or strong pieces of osier or chestnut. The‘_‘
stakes are trunks of trees in their original condition, 4 to 5 meters 1008 B
and .30 of a meter in diameter, driven into the mud half of their lengths .
and placed at a distance apart of from .50 to .60 of a meter. Togethevr"
they form a palisade from 2 to 2.50 meters in height above the mut
The branches forming the wicker-work, and for which as long br@nches,'
as possible are chosen, are woven upon the stakes like the osiers of &,
basket or gate. This wicker-work covers the stakes without leaving .,
any vacant spaces from the top to within about 15 to 20 centimeters 9
the bottom, in such a manner as to allow, during ebb and flood tide; &
free circulation of the water at all times, so as to avoid the deposil _sz'
mud at the base of the stakes. ‘
The points of contact between the branches of the wicker-work 9»“‘1;
the stakes constitute the only support or fastening between these t“_'o,
parts, and to make this fastening as firm as possible, so that there :
be no sliding of the wicker-work down the stakes, care should be used-
in spacing the stakes, and the branches of the wicker-work should be
woven as tightly as they can be drawn. * But they should not, neverth®
" less, be brought too close together, for they would thus present l,“,’q,i
many obstacles to the movement of the mud and thus cause depos{ts’
* which, by their rapid increase, would very soon seriously interfere Wi
navigation and endanger the apparatus itself. The mean distancé o
from .50 to .60 of a meter is the best. The length of the palisades o
wings of the V can be varied at will. _ L
The length of the crawls of Aiguillon is, upon an average, from 200 0
250 meters ; but this length, which is justified by the condition of %
surface upon which they are built, ought to be regulated so that the sid
of the V shall occupy about one-fourth of the distance between 1
extreme limits reached by the water at high and low tides. Upon 2
emergent lands those portions nearer the sea are much less often un: :
covered than those toward the shore, so that while the former areé co¥
ered every day with a layer of water several meters in depth and 8%
dry for only a short period, the latter are covered by a layer only & fo¥.
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Centimeters in depth and remain dry for many hSurs. Hence there are
diverse conditions of life for the animals which inhabit these different
Zones, and there results the necessity of constructing the erawls or pali-
Sades in series along the slope of the shore so that the sea will visit them
less and less in proportion as they approach the inner limits of the water.
he fishermen of Aiguillon call those crawls which are farthest out in the
S8ea, and which are uncovered only by the lowest tides, low crawls; the
W0 next inner rows are called false crawls, and those nearest the land,
and consequently uncovered mostfrequently, high crawls. The outerline
18 generally formed of single posts (Ifig. 20), without any wicker-work
Whatever, and the posts are :
Somewhat nearer together
than iy the line of palisades.
hey serve especially as col-
ectors of the young growth.
I fact, at the spawning pe-
tlod they arrest, in the zone
M which they are planted,
he young which are being
SWept out by the tide, and
Offer 4 them, owing to their
Bearly gontinuous immer-
8100, a more secure and ap-
Dropriate protection than the
Other collectors, where they :
Would frequently be left out =
 Of water,
The fishermen thus resort
% these outer posts for the'
Seed necessary to supply thefalse crawls. Toobtain this the workmen go
about the month of J uly, at the beginning of the spring-tide, to detach the
Young, which are about the size of a bean, having been spawned in Feb-
fuary anq March. They are detached from the posts, in bunches, by
meang of 5 hook-shaped instrument, and are gathered into baskets and
Yansported in the small foot-boats tothe false palisades, to which they are
‘enattached, In attaching them, the bunches, formed by the adherence
Of the hyssus to the shells, are inclosed one by onein a bourse of old
t‘_vi“e and then tied in the interstices of the wicker-work, being equally
Stributed, so that nothing shall interfere with their future development.
00N the net which incloses the mussels disappears, but it has become
Useless, the mussels being by this time firmly attached by their byssus
1o the branches of the wicker-work. In a short time, by a continuous
and rapiq growth, the mussels cover the entire palisade or trellis in a
: eflsfﬁ layer of clusters, in which one can searcely find a vacant space
(Fig, 21).  When, finally, this increase in size threatens their further
develOPmLen’u, they are detached,‘ and transferred to palisades still nearer
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the shore, for by this time they have acquired sufficient vitality to endure
frequent exposure to the air. They are fastened in their new positions int
the same manner as at first, or, perhaps, only saddled upon the branches;
where they remain until they have attained a marketable size; which takes
place in about a year after this last change. At this period, when they are
strong enough to endure an exposure of several hours every day, they are
transferred to the high crawls, to give place to the next generation, and

: also to have them at
hand to supply the de-
mands of consumers:
Thanks to this system,
the reproduction, rear-
ing, gathering, and
sale go on simultane-
ously and without in-
termission. But it 18
from July to January
that these transactions
are carried on and
= the mussel is most es-

F1a. 21.—False crawls (bouchots bAtards) loaded with mussels. teemed as food. In
February the spawning season begins, after which they are poory
tough, and not desirable. Those mussels are also much- superior i
quality which grow on the upper portion of the hurdles, while those
which grow close down to the mud are more like the sea-mussels i
flavor. Such, in afew words, is the history of the industry founded bY
Walton upon the flats of the bay of Aiguillon, an industry which has$
continued to the present time and extended, gradually to all portions of
the bay, occupying an area of 8 kilometers, with a length of hurdles of
225,000 meters, averaging 2 meters in height, and bringing ease and
comfort to the surrounding communities of Esnandes, Charron, and
Marsilly.

According to M. D’Orbigny, the elder (Les habitants des communes A6
Panse de U Aiguillon, &e., La Rochelle, 1835), each crawl or double hurdle
costs for construction 2,049 francs ; the demands for labor, supplies, and
inspection are 1,136 francs, and the production each year from the sale 0
mussels 1,500 francs, making a yearly gain from each crawl of 364 francss
upon a yearly capital of 3,185 francs, the legal interest of which at 5 per
cent. would be only 159 franecs. 3

It must be admitted that there are few classes of labor where the 1e-
turn for capital invested is at the rate of 114 per cent. The methods
invented by Walton, and imitated by his successors, are so simple, SO
rational, and so well adapted to the nature of the lands occupied, that
it would be somewhat difficult to find anything to change or improve ‘
upon. All possessors of emergent lands can thus, by carefully imitating
these methods, arrive at the same or similar results, and there remain®
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‘Dothing for us to say in'addition to the preceding. description. But the
emergent mud-flats are not the only ones upon which the rearing of mus- '
8els can be successfully undertaken. As a rule, this ought to be accom-
Plished npon all bottoms and in all basins, whether natural or artificial,
Where the deposit of mud renders the cultivation of oysters impossible,
and it is not only possible but advantageous to combine the two methods
or kinds of culture, especially wheu the rearing of oysters is carried
on in the claires described in a preceding chapter. This would be an
excellent method of utilizing the stagnant basins, in which the water
from the sea frees itself of sediment before being admitted to the claires,
* and which as a result of this use are necessarily muddy. In these basins,
and in all of those which are dug for the purpose of rearing mussels,
the hurdles would not be exposed, as in the bay of Aiguillon, to the
fierce action of the sea and to the thousand other conditions which de-
and attention. Hence it would no longer be necessary to arrange
them in the form of the traditional V,but they might be placed in par-
alle] lines according to the shape of the ‘basin, leaving between each
$Wo rows sufficient space to pass in working them. A gateway in the
asin would permit the regulation of the height and the renewal of the
Water at pleasure, or allow it to run dry when necessary to aid in work-
Ing the hurdles. By combining this culture, with that of the oyster, the

Teeders could more than cover the expense, always considerable, of

Igging a basin for purifying the water and a canal to lead this water
%o the basins, an expense which the breeders with reason often shrink

m, yet which ought to be considered indispensable to complete the

reeding arrangements. In case the two kinds of cultivation are united,
that of oysters in the claires and that of mussels in the purifying basin
%ud entrance canal, the only precaution to be taken, to avoid injury
% the first by the second, will be at the spawning time of the mussels

avoid using the water from the outer basin to supply the claires,

4 for in such a case the claires would become filled with great numbers of
v mUSSel-germS, which would thus tend to supplant the oysters. This re-
Sult can be easily obviated by arranging upon the sides and outside the
38in of purification a small body of water communicating upon one
Side by 5 gate with the entrance canal, before its entrance into the basin
of the mussels, and upon the other with a claire, which, during a certain
p(?riOd, can play the role of basin. of purification. (See explanation to

18.18, page 54.)

In Fig. 18, the purifying basin surrounds the claires and each one
Communicates with it by & sluice and gate. If it is desired to raise
Mussels in this basin, these gates can be placed between the canad and

© basin and between the canal and one of the claires, so that with the
8ates of the basin closed the claire can be used as a basin of purifica-

. Hon for the time being, and the spawn from the mussels prevented from
entering where the oysters are. This arrangement will be necessary
ouly during the spawning period of the mussels, that is, from the end of
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February to the end of April, two months and a half at the most, and
this portion of the year in France is generally cool and rainy, so thﬂt
the claires, frequently refreshed by rains, need then less than at any other
season a renewal of water. Moreover, if one is under the impression
that the too frequent use of the canal causes depositsof mud in the claires,
it need be employed only when it is absolutely necessary. The use of
wood, such as osier or chestnut, for the' wicker-work generally gives
excellént results, and its renewal is not relatively very expensive. If:
may be, however, that from its scarcity, or from having to be brought
too far, or from the presence of boring animals in the water, its use i8
not advisable; in such cases the wood can be replaced by frames of gal-
vanized iron, covered with a trellis of iron or zine wire, woven coarse OF
fine accarding to the age and size of the mussels which are to be placed
upon it. In order to fasten the frames it is well to attach them to twoO
posts firmly driven into the ground at 'a distance apart equal to the
length of the frames; or better, the frames can be entirely immersed i
the water. and suspended vertically by means of floats, or held DY

“chains or ropes stretched from one side of the basin to the other and
worked by capstans, 8o that they can be raised or lowered at will accord-
ing to the level of the water and in order to facilitate the labor of caring
for them. This method presents this great advantage that all the man-
1pu1at10n, the building of the trestles or frames, the changing and gather:
ing of the mussels, &c., can be effected without letting the water out of
the basin. When desired the frames can be partially raised from the
water by means of the cables, and then taken on board of a boat carrying .
the workmen, and after they have been either loaded with or deprive
of their mussels they can be placed in the water without any derange”
ment of the neighboring apparatus. Moreover, the mobility and inde_‘»
pendence of each frame will considerably facilitate all changes, cleal”
ing, or repairs which it is necessary to make.

It is, perhaps, unnecessary to remark that this system is equally ap--
plicable to frames made of wood and filled in with wicker-work. When
such framesg are used it will only be necessary to anchor them with stones
fastened to one side, 80 as to maintain them vertically under water., The
fundamental principles of this kind of culture once fairly understood—
and the preceding descriptions have, we hope, been sufficient for that— "
nothing can be easier than to modify the apparatus as to form and m2
terial to accommodate it to the thousand various conditions of ea‘{h
particular locality. - But here wo must leave the breeder and allow hi8
ingenuity full sway, guided by the experience which he will acquire after
a few years of labor, and which will be of much more help to him that
the superabundance of details with which we might fill the rest of this
chapter. We will only add a few words upon the different methods 0*:
procuring the young animals necessary at the start, and of renewin8.
each ‘year the young stock needed to enable the basins to meet the d¢
mands of consumers by the sale of the adults.
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The gea is the place to go for the germs, and the most simple col-
ecting apparatus is the low crawls or solitary posts employed by Wal-
_t°n- . Stakes are planted towards the beginning of the spawning season
I thoge sections where mussels are known to exist. Then, after several
InOnths,,_the stakes are pulled up and the groups of young mussels
Covering them used as the first supplies for the hurdles or frames. If
Upon the coast where the basins are built or where it is desired to estab-
ligh this industry, mussels are so rare that there is no hope of gathering
@ sufficient number of young ones upon the stales, a circle of stakes can
Devertheless be formed, planting them from 10to 15 centimeters apart,
Upon that portion of the bottom which is uncovered perhaps only twice
Per month, and then suspending to them, at a short distance above the
8round by means of netting or twine, clusters of adult mussels which
ave been gathered from the sea just before the spawning season. The
Musgels thus imprisoned within the circle of stakes will spawn just as
Plentitully and in better condition than if left upon the sea-bottom, and
©8pawn as it encounters the stakes, which prevent its dissemination
oughout the water, becomes attached to them; in this way a numerous
pmg"my can be gathered and transported to the prepared hurdles when
€y have reached:a suitable size for handling.

After the basin has been once planted it may be made henceforth to
f"n'niSh its own supplies, and this it will do with much more certainty
Slnce al) the gpawn is obliged to remain in the basin; thus if one util-
lz?’?. the purifying basin for mussels all communication between the
Claires and the basin must be cut off during the spawning season of the
Mussels, Stakes planted here and there will suffice to collect a sufficient
Quantity of the young, and the hurdles or frames to which the adults
gr‘? attached will also be covered with a young growth, forin these arti-

Clal baging the water is nearly always at the same level, and the hur-

es. are never uncovered, as happeus at sea; hcnce the spawn will not

© liable to perish from too long an exposure to the air, but will thrive
herever it may become attached. :
whi De can also make use of a very simple and ingenious appara.tus
of 1ch fills the double office of collector and hurdle or frame.. It consists
in a ra,f.'t (Fig. 22) formed of a variable number of pieces of wood, .acco.rd-
ofg to ity size. To this raft between the stringers and in the direction
the length of the frame are attached, like the slats of a blind, pieces
Planks, or, better still, wicker-work frames, about 30 to 40 centime-

8 in breadth (10 to 12 inches). They can be made to turn upon their
OXes 80 28 to take any desired inclination, or they can be suspended by
. tne end, as shown in the figure. After floating a raft of this kind, with

® Planks or hurdles suspended vertically, in the water where the
dUssels gre spawning, it can be carried into the breeding basins when
oth 88 become covered with germs, and the rearing go on without any,
raf:" care than to replace the planks or wicker frames lengthwise of the

% and change their inclination now and then to remove the mud
8. Mis, 2952 ‘
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which may have settled upon them. The only disadvantage of this sys-
tem is that the planks or frames, the latter especially, decay quite rap-
idly by a continuous stay in the water, frequently causing the breeder
the loss of his harvest or obliging him to entirely renew his apparatus:
And here one cannot replace the wickets with metal, since the spaw!
of these mollusks will not voluntarily attach themselves to metal. S0
this apparatus will have to be used simply as a collector, and in numer-

Fi6. 22.—~Raft collector.

ous cases it can be of great service to breeders, when, for example, the
requirements of navigation do not permit the use of fixed apparatu®
It can also be employed with success in the culture of oysters, whe®
because of the deposit of mud, they cannot be placed upon the botto™
of the claires. In this case the rafts, covered with young during the
spawning season, can be floated at the surface and the mobility of t}’e
frames or slats will allow of the oysters being kept free from mud Wit g
the condition of light and heat may be varied at will.

~

CHAPTER VI.
REARING OF LOBSTERS AND OTHER CRUSTACEANS.

In order to accomplish the task which we. have undertaken, it no¥
remains for us to speak of the processes which can he employed in * e
multiplication of crustaceans, such as crabs, lobsters, and the 1ik /
While the efforts at artificial reproduction and multiplication of crﬂ'of
fish in fish-ponds may be successful, and while the fecundated eg&®
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the cray-fish deposited upon wicker frames in hatching-ponds and con-
Stantly bathed with a stream of pure running water, may give birth to
undreds of little cray-fish, which need only to eat and grow, we cannot
“_dVise the same methods for the reproduction of the larger marine spe-
-@les, like the rock. lobster and the common lobster. .
- Wehave alrcady said, and we repeat itnow, that thesespecies reproduce
10 the gea in sufficient quantities to supply all the demands of consumers,
®Specially now that, 'by reason- of the reports of M. Coste concerning
hese affairs, already cited, the laws governing the fishing of crustaceans
have been modified in such a manner as to respect the females at the
prf’Per season, and prevent the destruction of young individuals until
: _a.ﬁ'el‘ they may have exercised, at least once, the function of reproduc-
"Uon, Thanks to these modifications, while the numerous natural causes
°f_ destruction will always exist, as they haveexisted throughoutall tire,
Without having caused the disappearauce of crustaceans from a single
Point of our coast, it is more than probable that the preservation of these
SPecies is henceforth assured. :
. There js, moreover, no. incentive, unless it may be from a purely scien-
¢ point of view, to undertake their artificial rearing, which would
Probably find a great obstacle in the vagrant and especially pelagic
Character of the germs of the lobster during their first transformations.
Bug among those taken in the nets of the fishermen there are always a
Certain number which, although of regulation size, are so much smaller
t'l.‘all the others that they sell in the market per dozen at the price of &
SIngle one of twice the length, and this price is far from being remunera-
Ve. Moreover, the fishing, formerly allowed throughout the entire
Year, is now prohibited during the three months of March, April, and
2y, the spawning period, and if the incessant demands of commerce
Woulq allow, it should be extended through the entire period when the
€8 meet, '
ere are, then, two important improvements to be introduced into the
) gulations concerning these crustaceans: first, to preserve alive those
l:’bﬂbers which are too small to sell profitably and keep them in suita-
Ole Places for continuing their development, so that they can be sent
a market when they are large enough to command a ready sale and
g0od price ; second, to establish depots or live-ponds, in which, during
N g‘shing seascn, all those individuals, over and above what are needed
t(l)lr lmmediate use, can be stored and held to supply the market during
® Deriod when no fishing is allowed. These improvements can be
¥ made, and far from being incompatible with the labors described
Witthe preceding chapters, they can be readily carried on in connection
Y1h them, Previous to the labors of M. Coste in regard to these sub-
Jects., an ordinary fisherman, the Pilot Guillou, had succeeded in accli-
exzmg crustaceans and marine flsh in artificial basins of very limited
ca, nt. He very soon recognized that the restricted quarters and the
TC which theso animals received were in nowise unfavorable to them;

.in
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that their growth continued as normally as in the open sea, and that
they reproduced the same; he also noticed, what is more curious that
important, that .some species were capable even of being tamed and
would come to recognize the hand that fed them; they could be handled
and would even touch the hand in their evolutions. From these exp¢
riences of ‘Guillou, made in restricted ponds, and since repeated by M
Coste upon a grand scale at Concarneau, it is evident that the immed}‘
ate sale of lobsters and certain fish, the turbot, &c., when their size 18
such that they cannot command a remunerative price, is to-day an act of
blamable prodigality and evil administration which is of profit to-no oné
It is the case of the farmer who would wastefully cut all his wheat becaus®
afew early stalks show ripe heads. The dwellers along our coast should,
therefore, construct basins where the conditions of the open sea may P®
realized as nearly as possible, and where the water can be renewed ofte?
enough to remain fresh and pure; then after every fishing trip the cateD
should be culled, all the lobsters which can be sold immediately and at #
good price being taken out and the remainder of an inferior size beit#:
placed in the basins to continue their development. From the basins the¥
should not be removed until after they had attained a suitable size, al
at such times as fishing could not be carried on, either from stress ¢
weather or in observance of special rules for the marine fisheries, Thes®
basins should be constructed upon the model of claires, except that th®
renewal of. water should be made more frequently, providing there i8 no
danger of too rapid a deposit of mud, although in this case the m¥
may not produce such evil effects as in the rearing of oysters. 0
aight also appropriate to this use the basins of purification, where t*
water is held for a time before being admitted to the claires, and £h15
could be done without abandoning the cultivation of mussels in t9°
same basins. Those places should vary in depth from one-half a me
to three meters, and have artificial rockeries, built up of irregular pi
in such a manner as to form numerous cavities and crevices where
mu]titude of species could find protection out of the way of mud 2°
undisturbed by. heat or cold. The summits of these rockeries sho¥ A
reach a certain distance above the maximum level of the water to ben®
those animals which at certain periods come out of the water into
“air. Sand-banks should also be constructed at the level of the Wate”
and, in a word, we ought to have here, so far as is practicable it
limited extent of these basins, all the diverse conditions of depth, bOf’tf’n;’
light, &c., which are met with in the sea where the different species 1! si;
In order to do this it will be necessary to observe the nature of
submarine localities which each species frequents by preference.’
however frequent may be the renewal of the water it is impossib!®
prevent stagnation to a certain extent, which hasthe effect of diminis™" >
‘the aeration of the water and increasing the production of noxious gas'n‘
‘To prevent this result, which would in a short time be fatal to tho?
habitants of the ponds, it will be necessary to establish there, 88 far = K
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the necessary working of the ponds will permit, certain forms of sub-
Marine-yegetation, which should be planted upon the rock-piles and
Ottoms of the ponds. As arule plants of a green color should be chosen.
'arine plants act in the water in the sume manner thatland plants do
In the ajr, While men and animals absorb oxygen in breathing, and
OW off carbonic acid, a noxious and suffocating gas, land plants, on
the contrary, absorb the carbonic acid gas and decompose it, assimilating
the carbon and exhaling the pure oxygen. In thesame manner aquatic
Plants absorh the noxious gases produced by the respiration of aquatio
%nimalg and the fermentations going on in stagnant water, decompose
m, and while storing up the carbon exhale the oxygen, which by dis-
l"ing in the water gives it its vital properties. It is necessary, how-
ver, to exercise some choice in selecting marine plants, since some of
®m grow with such rapidity and spread to such an extent that they
Would goon interfere with, if not destroy, the culture they are designed
Promote. To prevent this extension with such plants as'may be
N O8en, it is well to introduce into the ponds some of those univalve
moﬂusks which feed exclusively upon marine vegetation, and they will
€ep in check any excessive growths.
ne can also divide the basins into compartments, to separate the dif-
Srent species and facilitate their capture at the time of sale. In fact the
Claires themselves can be used simultaneously for different species of
' ) taceans or other animals, excepting always those like the crab, &c.,.
Which would feed upon the oysters.
b e single example will suffice. The morass of Kermoor, converted:
ry M. e Cressoles into a salt lake about 70 hectares in extent and sur-
Oundeq by salt meadows or lands formed by the mud dug from the
ake, contains at the present time seventy thousand adult lobsters, which.
Ourigh in this miniature ocean as well as could be desired. There are
0 in thig game lake hundreds of turbots which prophesy by their size
rapid growth a complete success for this magnificent experiment.
L3 word, and to sum up the various advantages of this kind of labor,
AT ag regards marine species, the owner of claires is in the same
Ition ag the agriculturist with his farm, his stables, and his meadows.
8 8 c.an multiply, rear, and fatten a large majority of the edible marine
pe(’:les’ and, like the agriculturist, he should, as a good administrator,
OW 1o portion of his domain, so far as is possible, to remain vacant or
‘unwm'ked- He should draw a revenue from everything, and whileswe
ave 8poken here only of those species which are of considerable im-
ﬁ]on@nce as marketable commodities, yet there are thousands of other
8ring Species, fish, crustaceans, and mollusks which form only arestricted
*anch of commerce in those sections where they are taken, and which
poitp({ssessors of claires might cultivate. By the rapid means of trans-
8Ourat-lon to all the markets of France, they would become importax}t
fol) ces of profit. Despite the immense impulse which M. Coste and his
OWers have given to this science, it can hardly be considered as yet

Pog
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more than in its infancy, at least from a practical point of view, thus -
leaving much to be done by those who wish to devote their time and ski

to this labor. But at<the same time it is to-day removed from the 4
main of speculation, for experience has demonstrated the excellence ©
the principles upon which it is founded and the methods it employ 8j
hence the laborer can proceed successfully without fear, and acquiré
wealth in return for his trouble and expense. Imbued with this ides
I have wished to cotiperate; to the extent of my feeble means, in pop%
larizing this humanitarian science. Have I succeeded? If this book
shall instruct those who are ignorant and guide those who are laborers
din this field, then will my most ardent desires be satisfied. '
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