XXI.—THE HISTORY OF FISH-CULTURE.

A—THE HISTORY OF FISH-CULTURE IN EUROPE FROM ITS
EARLIER RECORDS TO 1854.*

By JuLks Harme.

Tisheries have often been called the agriculture of the waters, as if
Seas, lakes, and rivers were inexhaustible store-houses of food, where,
Withont fear of ever impoverishing them, man might continue to take
and destroy forever, bounded only by his wants and desires. This defi-
Nition is fulse, because founded on a false view of the case. Tishery is
Bot the agriculture of the waters; itisonly theharvesting. Tho waters are
2 souree of production extremely powerful, but by no means infinite;
a0d that the barvest may be always certain and abundant, it should be
Prepared by regular sowing, if it is true, according to the expression
Of M. de Quatrefages, that fish may be multiplied by sowing in the same
Manner as grain.

This would appear unnecessary pains, if we were to consider only the
V.ery great fecundity of almost all theaquatic tribes. A perch of moderate
8126 contains 28,320 eggs, and a herring 36,960,

Thomas Harmertand C, I, Land} ha-veobt-ained, by untiring researehes,
,st:"“ bigher numbers from other species, e. g., 80,388 and 272,160 for the
If)’ke; 100,360 for the sole; 71,820 and 113,840 for the roach; 137,800

O the bream ; 383,250 for the tench ; 546,680 for the mackerel. A carp
we’ghing 3 kilograms (66 .pounds) contained, according to Petit,
42,140 eggs. A flounder has given the enormous figure of 1,357,400,
bere havebeen counted in a sturgeon as many as 7,635,200, and Leeuwen-
¢k has found 9,344,000 in a codfish. Finally, M. Valenciennes§ has just
Pi;éﬁ:xt;’e Revue des Deux. Mondes, Juno 15, 1854, Puris, was publisled an article on
ap[’earle:iu‘re’ by Jules Haime, o tral}slatlofl of wh:c?l, by Mr. Gamaliel Bradford,
the Joo; In the Report of commissioners apPomted und?x. r.esolve of 1859, chapter 58,'[0f
ot er%l:lature of Mnssnchus.ettsj eoncerniug the artificisl propagation of fish, with
Cuments, Boston, 1857. .

an‘}; the most complete paper, published on this portion of the history of fish-cultare,
is he‘:s & suitable introduction to the account of methods in use in the United States, it
'Ph(? reproduced.—8. F. BAIRD,
llosophical Transactions Royal Society of London, vol 1lvii, p. 280, 1768.
1761, €Moirs of the Swedish Royal Assdciation of Sciences, vol. xxiii, German qd., p. 192,
augi:;knciennes and Frémy. Researches on the composition of eggs in the series of

8. Academy of sciences, March 20, 1854.
8. Mis. 74
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calculated that there are 9,000,000 in a turbot of 50 centimeters, (19%
inches,) and as many as 13,000,000 in a thick-lipped mullet.

If ouly the tenth part of the germs inclosed in the body of each fish
arrived at maturity, there must be little to fear from the devastation
of ‘our coasts, or the depopulation of our fresh waters; but numerous
causes of destruction tend to reduce considerably the multiplication thus
richly provided for. These arise partly from natural causes, but in great
part also from the act of man. We are to point them all out, if possible,
and weigh them snccessively before discussing the means of preventing
their action, which will form the chief object of this article.

In the first place, we must not forget that, in the general barmony of
nature, as Mr. Milne-Edwards has justly remarked, the productiveness
of animals is regulated with a view not only to the dangers to which the
young are exposed before ariving at the age of reproduction themselves,
but also to the uncertainty of fecundation of the eggs. [t is well known
that the immense majority of fishesareoviparous, and that the fecundation
is effected by the operation of the male element upon the female clement
separate from the body of the animals, and in the midst of the waters
where they live. This action is the condition necessary to the develop-
ment of the embryo, and all the eggs which have not experienced the
contact with the animalecules of the milt change and soon decay. Now,
it is never the case that all the spawn receives this action, and from this
cause alone a portion, more or less considerable, is always lost. The
portion which remains is in turn exposed to a host of pernicious influ-
cnces. It may be left dry by a decline in the level of the water, or spoi]et1
by the slimy substances which a rise of the water always causes and car-
ries with it. The spawn has alse numerous enemies; many fish devour
it, many crustacea, many insects attack it in like manner; it may b
carried off' by seca- weeds and byssus, and almost all aquatic birds aré
very fond of it.

All these chances of mortality and destructlon prevent the fish froi?
‘increasing as fast as the great nwmber of eggs would at first lead us to

‘suppose, but they are still in a measure subject to the laws of the animal
creation, and would seldom suffice for the depopulation of the water

unless supported by causes of another nature. Among these should b°
mentioned, first of all, the inadequacy of the legislation on the fisherie
and the violation w1th impunity of all the protecting ordinances whic
it has provided,

At the end of the last century Duhamel pointed out the depredation’
of the fishermen, who cast their lines, with impunity, at all seasons ©
the year, and daily suffer numbers of fishes, too small to be sold, t0
perish upon the banks. He saw, with natural indignation, the jphabit’
anuts of thie coasts fill baskets with the spawn to manure their Jand ©
feed their swine. This culpable improvidence has still farther increase®”
and we can almost say that, at the present time, all injuries are autho
rized and all abuses are practiced without limit. In vain the best’
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grounded complaints are raised against the poachers upon fisheries: the
devastations have continued on all sides. )

The necessity has been felt, however, for a long time, of taking
repressive measures against the destruction of spawn, and the historians
of fishery have collected numerous ordirances, which have been'succes-
Sively issned with this view at different times and in different countries.
Without citing them all, it will be sufticient to recall those which have
had the greatest influence upon the legislation of the present time. In
the year 966, Iithelred II, king of the Auglo-Saxons, interdicted the
8ale of yonng fishes. Malcolm IL, in 1030, fixed the time of the year
When the salmon-fishery should be permitted. Several other kings of
Scotland have confirmed these decrees. Under Robert I, the willows of
the bow-nets were to be separated by at least two inches of iuterval, to
€ave a passage for the young fry. In 1400, Robert [IT carried severity
80 far 4g to punish capitally every person convicted of having taken a
8almon in the forbidden season. This cruel law was abolished by James

»but this prince kept up the interdict during the same season, and
€¥ery infraction still remained the object of severe penalties. The kings
'Of France were at great pains also to insure the free development of the
Young fishes. A great number of ordinances were issued by them, to

Ctermino the nature of the nets of which the use should be permitted,
g the length of the fisbes which might be sold in the tmarket-places.

tlengh, in 1669, Colbert placed upon a new footing the legislation of

8 coasts and rivers. He prohibited river fishing during the night
and daring the spawning-season, under penalty of a fine of twenty livres
d & menths imprisonment for the first offense, of a fine double in

Mount and two months’ imprisonment for the second, and of the pil-
lory ang the scourge for the third. The only exceptions were in the
Dls ‘fl‘ies of salmon, shad, and lampreys. Colbert also prohibited‘the
s‘;‘cmg of basket-werk at the and of the drag-nets during the spawning-
a80n, under penalty of twenty livres tiue ; andafter having determined
¢ kindy ot snares to be forbidden, he directed that the fishermen should
o Urn to the streams the trouts, carps, barbels, breams, and wmillers

h they should take having less than six inches between the eye and

m: tail, and the tenches, perches, and mullets having less than five
'€3, under a penalty of one hundred livres fine.
V’ou: lffgisl:'tt‘ion which governs us at pres.ent is based upgu the p're-
o el‘eddlsposmons;. unfortunately, it l'ms dl‘sregzu'de(l. the lufo.rnmtlon
Doseq b'y natural lns‘tory, auq Fhus but 11*1 per‘tec‘bl y attai u§ thfs object pro-
the ’ta.k' The I‘Ogl.llflthl]S relative to marme-.ﬁshmg permit, tox: exawmple,
Sive, 1, g Of.a given fish on shore.s, w.here? it has never been found, and
c:):r the limit of the crustacea, indications contrary to the most sim-
'mon sense. The code of river-fishing, which principally interests
€re, is no better protected against eriticism. The ordinaunce of
€mber 15, 1830, supplementary to that of April 15, 1829, leaves to
brefect of each department the care of determining, with the advice

Oov
L)
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of the general council, and after having consulted the foresters, the
times, seasons, and hours when fishing shall be prohibited in the rivers
and water-courses. Now, how many times must the prefects, litt1e
skilled in natural science or ill-advised by those whose duty it i8
enlighten them, have committed errors like those of Colbert, when be
interdicted trout-fishing from the first of February to the middie ©
March, that is to say, at a time when they had nearly all already fin-
ished spawning! The sawe ordinance prohibits certain specified nets
and snares, thasintimating that all others are authorized, and permit'
ting changes of form and name in the first, without rendering them less
formidable or destructive. Article 30 of the fishery-code punishes, with
a fine of 20 to 50 francs, whoever shall catch, offer for sale, or sell fishes
of less than the prescribed size, but it excepts frouf this provision sale3
of fish coming from ponds or reservoirs. It will at once be perceive
how easy it is, through this exception, to catch and sell fishes of &
sizes. Article 24 forbids the placing of any gate, structure, or fishing"
establishment whatever, calculated to prevent eutirely the passage ©
fish, but it tacitly aathorizes dikes and mili-dams, which produce the
same effect.

We will carry criticism ng farther. It would be as easy for us 0
show that no efficacious measures insure the action of the fish-police, 3"
that the law is as badly executed as conceived. This state of things 18
deplorable, and has, without doubt, powerfully contributed to bring o8
the decay which has fallen upon the aquatic industry of France.* )

Some figures, taken from the archives of the ministry of finance, will
show clearly the importance of the evil. The water courses of Franc®
have a total length of 197,255 kilometers, (122,500 miles.) Its lakeSs
reservoirs, and fish-ponds occupy a superticies of 220,000 hectares, (9_
square miles.) Now, the rent of all the waters directed by the com ¥
sioners of forests, and those of dikes and bridges, yields to the smte‘i‘
" revenue of 660,000 francs. The former alone give fishing-privileges 1
7,670 kilometers (4,750 miles) of navigable and floating water-course?
producing the annual sum of 521,395 francs; that is, an average Of‘
francs to the kilometer. The insignificance of this sum is very strikiné
when compared with what it ouglt to be, or even with that still f4*"
nished by some rivers more favored than others. Thus, the Doubs, m
the Jura, is still let out at the rate of 139 francs the kilometer; tbe
Moselle, in the department of La Meurthe, at the rate of 182 franc®

For a similar length, the Loire brings in 252 francs in La Loire Int®

- - - —dus”
*The ovil has been further increased by the encroachments of manufacturing m(-i:t,o
i

try, as well as by the processes which they have involved. The mills throw © o
the water-courses their acids aud salts which have become useless, and the ble"'char_
do the same with their chlorides. The beds of streams have often to be laid dry 1© eh‘a
ecute dragging and cleaunsing. Finally, steamboats, by their violent movements © s
water, raise and cast up the young fishes npon the river-banks, and these aré ofte
detained and perish there. These last causes of destruction are still more fatal 1€

development of the fry than the culpable practices of the poachers.
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ﬁe_lll‘e, (department;) the Sarthe 297 francs in Le Mairie et Loire; and the
Loiret 309. La Mayenne produces 339 francs, and the Seine 498. Asg
f‘:"‘ the Mairie, it produces the exceptional sum of 1,378 francs. By the
8ide of these figures. more or less satistactory, many others attest, on the
Coutrary, the extremne scarcity of fish. The Ain, iu the Jura, produces
Only 14 franes to the kilometer; the -Dordogne, in the department of
A Correze, 10 francs; the Isdre, 8 francs; the Drome, 4; and the Durance,
Finally, 219 kilometers have been depopulated to that point that
th?y cannot be let at any price. ‘
. This marked inequality in the revenues of several rivers, which offer
!0 general similar conditions to the fish, or whose different conditions can
¢ differently improved, seems to indicate that the evil, even where great-
°8f, is not irreparable. The proprietors, injured by the impoverishiient
of the fisheries, and the governwment itself more interested than any-
204y in the products of the rivers, have yet remained a long time inact-
I¥e under the laws which they are sustaining. The remedy has
°en decided upon only after the reiterated solicitations of naturalists,
Who, long since masters of a process af artificial multiplication, have
et that it wight be usefully applied to the repopulating of rivers and
Don_ds. . The first experiments have given results sufficiently remarka-
blg Dot to discourage farther attempts. The practical methods have
%80 promptly developed, and scientific researches skillfully conducted
0;‘"@ impressed a new character upon piscicultare ; that is, the branch
Ve:ur‘dl economy which is occupied with the improvement of waters. A
§ .Y general interest is uow felt in this important question of the arti-
Cia) Mmaltiplication of fish, which belongs at once to the natural sci-
s, to agriculture, and to political economy. The result of the ex-
pef'lments which, since the end of the last century, have had for their
OJ?‘”? the restocking of rivers, already torms a curious chapter of zoo-
8lcal history ; and while awaiting its increase by some new pages, it
Pears to us desirable to reunite its scattered elements.

L

. T'he first attempts at pisciculture were made by the Chinese and the
e.x:{:em.; Romans, aud it is probable that they were preceded by their
T S I civilization, We have no positive data as to the epoch in which
Inese comwmenced these experiments; but everything tends to
“Hist l{at they reach back to the most re}llote :u.ltiql}it-y. We find in the
vey Olre géuérale des voyages,” (1748,) in Grosier, in Davis, as M. Chev-
iueas already pointed out, and in most of the works which treat of
Se custows, some cnrious details on the transport of the spawn of
of s.al n‘;\GCOrdiug to the missionaries whq have visi‘ted China, a mul_t.it:ude
tngy g 0u, trout, and sturgeons mount into the rivers of Kiang-si.and '
Was d}tches which are dug in the wmwiddle of the fields to px.'eser\-'e
r necessary to the production of rice. They deposit their eggs

Shogy ¢
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there, and the young, which are soon hatched, are a source of consider-
able profit to the riparian proprietors. The Jesuit father John Baptiste
Dubalde, is the first French author who has shown* the mauner.in which
this traffic is effected. We give his account, which most historiaus have
copied with alterations: ¢“In the great river Yang-tse-kiang, not far
from the city Kieou-king-fou, in the province of Kiang-si, at certain
times of the year, are assembled a prodigious number of boats for the
purchase there of the eggs of fish. Toward the month of May, the
country-people bar the river in varions places with mats and hurdles
for a length of about nine or ten leagues, leaving only sufficient space
for the passage of the boats; the eggs of the fish are stopped by these
hurdles, They can distinguish them by the eye, where other persons
see nothing in the water; they draw out this water wixed with eggs,
and fill several vases with it for sale, which causes, at this season, num-
bers of merchants to come with their boats to buy it, and transport it
into different provinces, takiug care to agitate it from time to time.
They suceeed one another in this operation, The wateris sold in meas-
ures to all those grho have fish-preserves and dowmestic ponds. After
some days there are seen in the impreguated water, as it were, little
heaps of fishes’ eggs, without its being yet possible to distinguish the
species. It is only with time that this appears. The profit is often &
hundred fold more than the outlay, as the people live in great part
upon fish.” To these very simple but successtful means of replenishing
their pouds, the Chinese are gaid to have joined others which travelers
have only very imperfectly indicated ; they assert that when the young
fish begins to eat, they give him marsh-lentils mixed with yellow of
egygs.

The Romans had nearly similar customs ata very early epoch. ¢The
descendants of Romulus and Remus,” says Columella,t *rustics as they
were, had puch at bears the procuring upon their farms a sort of abul”
dance in every thing like that which reigns among the inhabitants 0
the city; thus they wore not satisfied with stocking with fish the pouds
which they had constracted for this purpose, but carried their foresigh?
to the point of filling lakes formed by nature with the spawu ot fish
which they threw into them. In this way the lakes Velinus and Sab#
tinus, as well as the Vulsmensis and Ciminus, have, in the end, abul
dantly furnished, not only cat-fish and gold-fish, but, moreover, all other
sorts of fish which are able to live in fresh water.” These practices were
early abandoned, and it is a matter of surprise, when we consider the
strange infatuation of which fish became the object in auncient Ttaly
during-the following centuries, that no measures were then taken w0
insure their reproduction and free development. It is well known that
the ancients had a remarkable predilection for this species of food.
principal luxury of the Roman banquets cousisted of fish, and th_e/l_)fe/s

. *History of the Chinese Empire, vol. i, p. 35, 1735
t De Re Rustica, book viii, soction 16.



THE HISTORY OF FISH-CULTURE, 471

Speak of sumptuons tables spread with these exclusively.. In the period
between the taking of Carthage and the reign of Vespasian, this taste
became g perfect passion, and for its gratification the senators and
DPatricians, enriched by the spoils of Asia and Africa, incurred the most
fg’O?i‘Sh expense. Thus Licinius Murena, Quintus Hortensius, Lucius
I hlhppus, constructed imnmeunse basins, which they filled with the most
“_‘TG species, and Lucullus, like a new Xerzes, caused a wountain to be
pl‘fl‘%_d to introduce sea-water into his fish-ponds. Varro* relates that
Irrius received twelve millions of sesterces ($675,000) from the numer-
Ous buildings which he possessed, and that he employed the entire sum
! the care of his fishes. The rich patriciaus, says the samo author,
Were not satisfied with asingle pond; their fish-preserves were divided
‘f‘tO compartments, where they kept shut up, apart from each other,
Shes of different kinds; they retained a great number of fishermen
Solely to take care of these animals. They tended their fish as carefully
38 their own slaves during sickness. It is even added that a naval
®Xpedition, commanded by an admiral, had for its object to introduce
Upon the coast of Tuscany a sort of scar peculiar to the water of Greece.t
This extravagant fashion, which spread through the various classes
0. Society, and brought on the ruin of entire fanilies, had also the effect
9t lepoverishing the coasts of the Mediterrancan. Ismeral complained
at time was no longer given to thio fish of the Tyrrhenian Sea to come
0 atarity, The scandalous luxury displayed in fish-preserves, and
noe Uuwearied attention then directed to marine-animals, have furnished
Other result useful to pisciculture. The only fact worthy of remark
ftt this epoch of sterile extravagauce is the introduction of gold-fish
b artigicial ponds, where shell-fish were also placed for their nourish-
went,
RO\IZ‘G ma\y l)z}ss Ijapidly ove? the immense intervgl which sepa,r'ates the
i, d‘-n Empire 11‘01.11 the eighteenth ce.ntury, without f‘emurkmg an,y
art °1vtimt progress in the husbandry of the wagers. The .ﬁshermans
ang Was, however, extended and perfected dun{lg tlhe middle ages,
Ki, fish-preserves became etxtremely numerous in T rance and Ttaly.
hol(lgs‘and princes all had zu'tll?cial ponds in their dongus, an.d we bg-
cau&i(Jha,rlemugue himself taking g.re'a-t pains to keep his ('>wn in repair,
shoulnlg new ones to be ng, and g‘lvmg. Ql'(iex-s that the fish produc.ed
IJon( be sold. The religious commu.mtles exacted enormous duties
tit ealmf)st all fisheries, and hud.consulembl-e preserves in which 1}1ul-
any s) ‘Of ﬁsl} grew fat. The mzun.t-eua‘-uce of t!nese pre.serves required
etorl lificau tions, and th.e restorerof agricnlture in the tplrteenth century
resul}; ff; Croscenza) po'mted out the manner of get-b:ug the greatest
. wor om the lakes of fresh as well a-s.sa-lt.; water.. There appears in
5 y however, no method worthy of being roticed here, and the
{ :r%:r?hustica, book vill, section 17. . . .
anq ler details, seo Noel de la Morimidre, History of Fishes, vol. i, 1815; Cuvier
Politic:, enciennes, Natural History of Fishes, vol. i, 1828; and Durcau de la Malle,

"

- SConomy of the Romans, vol. ii, 1840,
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treatise does not appear to us to have rendered any more service to pis-
ciculture than that of Florentinus in the third century, at least as far
as we can judge of the latter by the extracts which Cassianus Bassus8
has preserved for us, It appears, nevertheless, that toward the end of
the middle ages new methods were sought for, which might serve to in-
crease the production of fish; a monk of the abbey of Réome, near
Montbara, named Dom Pinchon, conceived the idea of artificially fecun-
dating the eggs of trout by pressing out in turn the products of a male
and female of this species into water, which he afterward agitated with
his finger. After this operation, he placed the eggs in a wooden box
having a layer of fine sand on the bottom, and a willow grating above
and at the two ends. The apparatus remained plunged, up to the mo-
ment of hatching, in water flowing with a gentle stream. This proces8
is described in a manuscript dated 1420, and belonging to the Baron of
Moutgaudry, grand-nephew of our celebrated Buffon. It has never
been published, and had remained secret till a recent time.* Dom Pin-
chon is then, in all probability, the first inventor of artificial fecunda-
tion ; but his experiments must be looked apon as not having occurred,
since they were not made publie. They have, of conrse, had no inluence
on the progress of pisciculture, and are only interesting in a historical
point of view.

The fishery of Commachio on the Adriatic, of which the origin. i8
probably very ancient, presents some natural features, which may, per-
haps, berimitated with advantage on other parts of the Mediterranea
shore. Already described at length by Bonaveri, then by Spallanzani
this lagoon still merits that we should say some words with regard t0
it. It is, perhaps, one hundred and thirty miles in circumferencé
according to Spallanzani, and is divided into forty basins, surrounde
with dikes, and all in communication with the sea. Eels abound there
to such an extent that the inhabitants sell them through all Italy. Dur
ing the months of February, March, and April, they leave the gates
open and all the passages free; the young eels enter of theirown accol'(_i’
and the more abandantly in proportion as the weather is stormy. This
they call the ¢ mounting.” Once in the basins, the fishes find nourist”
went so abundant.and so well suited to their wants that they do not
attempt to leave until full grown ; that is, after about five or six year™
The eels emigrate, and are taken in the greatest number during the
mouths of October, November, and December. TFor this purpose t;ho
fishermen open at the bottom of the basins little passages bordered witt
reeds, which the eels follow from choice, and are conducted into 8 sor®
of narrow chamber, where they accumulate without being able to get out
On the average, the crop amounts annually to a million of kilogmmmf’s’
(2,204,737 pounds,) and M. Corte informs us that it produces, accgl'd/”f

*M. De Montgaudry explained the hatching-box of Dom Pinclion at one of the Jasb

sessions of the Zoological Society of Acclimation, and was kind enongh to infor™ “5
also of the manuer in which the monk of Réome effected tho focundation of the €88 A







