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.




THE HISTORY OF FISH-CULTURE. 469

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.
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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
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to the estimato of M. Cuppari, a net revenue of 80,000 Roman crowns;
that is, about $88,000.

The fishers of Commachio profit, as we see, by the advantages which
Lature offers, and they have but few precautions to take to insure the
development of the fish in this great preserve. The less favorable cir-
Cuinstances in which the fisheries of the Swedish lakes were carried on
luduced an investigation, toward the middle of the last century, of the
tteans of preventing the considerable loss which the spawn had there to
Utdergo, Already great care was taken in that country not to trouble
the fish at the times of their reproduction, so that it waseven forbidden
to ring the bells during the spawning-season of the bream. A coun-
Selor of Linkoeping, Charles Frederi¢c Lund,* remarked that the three .
Species most csteemod among those which inhabit the lakes of that
cOuntry‘ the bream, the perch, and the mullet, attach their eggs near the

anks, either to the rocks, or, by preference, to the twigs of pine and to

6 willow cages placed in the water to catch them. The egizs are thus

EStroyed by the fisherman, or devoured by insects, birds, and especially
efishes of prey, so that hardly one outof ten finally escapes. He well
Uoderstood that the prohibition of fishing during the spawning-season
Woulg very imperfectly prevent this enormous destruction. He devised
3other means of protecting the multiplication of the fish, which accords
cO-ml)let;e]y, as he himself remarks, with the habits of these animals, the
mofle and the laws of. their reproduction, as well as with the rules of
98ic and of our own duty. He caused large wooden boxes to be made
:".”?hout covers, but pierced with little holes, and furnished with rollers,
O allow of their descending easily into the water. He placed twigs of
Pine in them, and introduced a certain quantity of males and females,
%ken at the time of spawning, taking care to separate them by their -
ds and to give them space enough. After having left them there
ewo or three days—that is, during the time necessury for laying the
tligkhe drew out all the fishes with the help of a small net, and arranged
arg boughs 50 as not to press too much against one another. The eggs
ved at maturity after a fortnight, or a little more, according to the
€gree of heat, and a multitude of young fishes came forth. This simple
:0%88 inctuded all the conditions necessary to success, and doubtless
®a% advantages may be found in it for the propagation of fishes whose
ai%‘:lal‘e adherent. Lund succeeded in trausporting from one lake to
ki 1T boughs covered with spawn, which he placed in a vase of water,
i 'Og care merely not to expose them to contact with the air. 1In mak-
ng: grsb application of his process, he had put separately into three
gave | Joxes, with a small number of males, ﬁfty famale breams, which
Drog m 3,100,000 of the fry; one hundred perch of the large species
uced 3,215,000 of the fry ; and one hundred mullets gave 4,000,000

of I
—_1btle oneg, He obtained then in this manner more than ten millions

s .
sCieue?;e Planting of Fishes in Inland Lakes. Memoirs of the Swedish Acadomy of i
» Vol. 23, 1761. German translation of Kartner p. 184.

la
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of young fishes, which were dispersed in the Lake of Raexen, If this
process had been employed on a large scale in all the lakes of Sweden,
there would have resulted, says he, a real blessing for the country.

The favorable circumstances of the arrangement adopted by Lund
enabled him to observe some particulars of the development of the
embryo. A German naturalist, Bloch,* advanced somewhat farther iu this
direction by employing a similar means. He took from the Spree some
aquatic plants covered with eggs of pereh, bream, rotengle, &c., and
kept them in a wooden box of fresh water, renewed daily. At the ond
of a week hie obtained nrany thousands of little fish ; observing, however,
that only a swall part of the eggs were fecundated, and that thosc which
were so remained transparent and yellow, while those which failed be-
came daily more disturbed and -opaque. Bloch concluded that by
transporting spawn upon plants, as he bhad done, lakes and ponds
might be easily and cheaply stocked with fish ; but he made no experi-
ment, and, as we see, only imperfectly imitated Lund.

While the ingenious predecessor of Bloch was seeking the means of
increasing the inhabitants of the Swedish lakes, a licutenant of miltia
of Lippe-Detinold, in Westphalia, J. L. Jacobi, conceived the idea of
artificially fecundating the eggs of fish, and of applying this process to the
repopulating of ponds and rivers. The curious results of his experi-
ments were, indeed, embodied in a letter, which the “Magazine of Han-
over” only published in 1763 ;1 but as éarly as 1758 Jacobi had addressed
manuscript-notes upon the subjeet to the illustrious Buffon, which La-
cépede has mentioned in the first volume ofhis ¢ Natural History of Fishes,”
and in the course of the same year he had intrusted another account of
his labors to the Count de Goldstein, grand chancellor of Berg and
Juliers. Goldstein caused a Latin translation of it to be made, which
he sent M. de Fourcroy, director of fortifications at Corsica, and a8
ancestor of the celebrated chewmist. This version was published for the
first timedn French in 1773, in vol. iii of the % General History of the Iish-
eries” by Duhamel-Du Monceau. Duhamel does not mention Jacobi; bats
the facts in both memoirs being perfectly identical and set forth in simila!
terms, it is impossible not to perceive that both writings emanate frot?
the same author. The date of the first communication entirely secure®
the claims of Jacobi, which are besides coufirmed by the quotations ©
Lac(épdde, and by a communication made in 1764 by Gleditseh to th®
Academy of Sciences at Berlin. We give the details, because, the uamﬁ
-of Goldstein alone having heen priuted in the “ History of the Fisheries:
many naturalists have wrongly attributed to him the merit of the di%
covery of artificial fecundations, .

The experiments of Jacobi were upon the two most esteemed species

*Mare Eliezer Bloch, General and Particular Ichthyology, part ii, p. 94, 1795.

t1It is to be found also, in extenso, in William Yarrell, History of British Fishes, v0
p. 87, 1841; 'and at the end of Practical Iustructions upon Pisciculture, by M. Costér
1853.

1, il
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of fish, the trout and the salmon. He tells us himself that, before arriv-
ng at good results, he had to employ sixteen years in preparatory
Tegearches and incomplete experiments. He remarked, in the first place,
that from the end of November to the beginning of February the trout
Come together in the brooks and fix themselves upon the gravel, where
they rub their bellies in a way which leaves large tracks. The females
then deposit their eggs, upon which the males drop their milt. He
vaused some trout, then, to be taken at this season, when ready to spawn
ta'king by turns a female aud a wale, he pressed their abdomen lightly
Over 4 vase half filled with water, and let fall into it the mature products.
of bot sexes, and then stirred up the whole with his hand, in order to
l'e.nder the mixture more complete, and thus to insure the fecundation
of all the exps. These eggs being once fecundated, it was necessary to
Combine the circumstances proper for their development, and for this
Purpose’ Jacobi thought of placing them in a grated box, across a little
Yook of running water. He counstructed a large chest, at one extremity
of Which, and on the upper surface, he left a square opeuning, barred by
& metallie grating of whith the threads were separated by a space of
Only about four lines; this opening served to let in the water, Another,
8rated in like manner, and placed in the vertical face of the other ex-
Temity, allowed it to flow out. The bottom was overlaid with an inch
9f 8and or gravel. Jacobi placed this apparatus in a trench prepared
fpr it by the side of a brook, or, better still, a pond fed by good springs,
om which he could cause, by a eanal, an uninterupted stream of water

flow through the box.
Teq hege dispositions, very simple and judiciously combined, comnpletely
Olved the problem which he had proposed to himself, viz: To pro-
®et the fecundated eggs against their natural enemies and yet to leave
® in circumstances similar to those in which they would unaturally
’w‘:‘\'e been placed. The experiment succeeded. After about three
€ks, Jacobi saw appearing through the thick euvelope of the egg
‘0 biack points corresponding to the eyes of the animal, and cight
;:{YS later he began to distinguish the body itself, which moved and
o ed in the interior. Finally, after five weeks, the young fishes broke
N :’. t}leir shells, and soon separated themselves completely from it,
Ming only, under their bellies, a hanging yellow pouch, which is
.8 Umibilicql vesicle. During nearly a month the young were nour-
in si(: by the substauce of this pouch, which disappears as they increase
€5 but then they had need of othtr nourishment, and to obtain it
Voig l;”lfb thg box by passing through the grating, and fell into a reser-
asiy :d W}tl‘l sand and fitted to receive thex.n. Jacobi adds. that, in a
ang tho Sufficient size, they grew wonderfully in the space of six months,
At then they liad arrived at a suitable growth for stocking the

Pongqy,
thisd:i 111 bug he does not say in what way he nourished them during all
e : :

®1nventor of artificial fecundation appears to have often repeated
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the experiments wbich he describes, and took great pains to insure the
success of them. He perceived that the eggs are easily spoiled when
they get-into heaps, and recommends, to avoid this danger, the separ-
ating them frequently by means of a switch, bare should be taken
also that they do not stick together when the milt is pouled over them.
Finally, the dirt which the water deposits should, from time to time, be
carefully removed from them, and this may be readily done with the
tfeather of a quill. _

The question now is, whether Jacobi, by neglecting no preeauations,

aud guarding himself against the various chances of failure, did arrive
at a final result which is completely satisfactory in a practical point of
view. Did he succeed by means of his process in advantageously
restocking water-courses which had become nnproductive, or increasing
production, to any extent, in those whero fish were already abundaut {
We have not the requisite documents for answering this question posi-
tively; but we can scarcely doubt that he obtained at least partial
results, since England recompensed his services with a pension, and it
a little state of Germany his opemttons have beeu continued with suc-
cess by M. Schmittger.* -
- Physiology soon turned to account the discovery of Jacobi, and arbi-
ficial fecundations have siuce been frequently reproduced in laborato-
ries. There is no need of recalling the results which Spallanzani, Pre
vost of Geneva, and Dumas have drawn from them. 7They have beeB
also a great help to embryological studies; and by employing this means$
two contemporaneous zoologists, Rusconi and C. Vogt, have been able
to follow all the phases of development of the tench and the palie; bub
this discovery especially marked a great progress in pisciculture, and
while science availed itself skillfully of this new mode of investigatiot
the practical results obtained Ly Jacobi were carried out in Germany
and Scotland.

Inthe “Treatise on the Economy of Ponds,” (by Ernst Friedrich Harti8
p. 411, 1831,) there is given a description of the process of Jacobi, with
the remark that this method has been successtully employed by tb®
forester, Franke, at Steinburg, in the principality of Lippe-Schaumburg;
as well as by M. De Kaas at Biickeburg. The same facts are confirm®
by M. XKnoche,t who asserts that he has himself also completely 82¢
ceeded upon the estate called Oelbergen. The last writer placed the
young fish at first in a little reservoir, and the following year trad®
ported them into a larger basin. **I have obtained by this process,” 8335
he, “4n the cight years that I have been employed, 800 young fishé®
out of 1,000 to 1,200 eggs. After a year I fouud in the smaller pont
only about half the fish, the others having either died or escape”

Mr-
jpal

*This fact is pmved by a letter of Dr. Schntt, of Frankfort, recently written 0
Milne-Edwards. The experiments of M. Schmitéger have been made in the princl
ity of Lippe-Detmold. 0

t Journal of the Agricnltural Union of the Grand Duchy of Hesse, No. 37, p. 407 1647
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Apart from this loss, they suceeeded very well, and I have obtained in
three years, out of the fish, in this manner, a crop of three to four hun-
dred trouts a year, of three to four yoears of age, and of which the largest
Weighed three-quarters of a pound.,” M. Vogt, in a letter recently pub-
lished, which reproduces this passage of M. Knoche, informs us at the
Same time that a decree of the government of Neufchatel, issued in
1842, gave complete instructions to the fishermeun as to the method of
Artificially fecundating the eggs of fish.

Some experimeuts have also been wade in England and Scotland.
After baving studied during several years the mauner in which the
Salion spawn naturally, Mr. John Shaw* attempted to combine the
Conditions which appeared most essential in some preserves which he
Caused to be made near the river Nith. These reservoirs were only
tWo feet in depth, and spread with a thick bed of gravel. They were
f'ed directly by the water of a spring, which abounded with the larve of
luseets, A close grating was placed before the conduits, by which the
S}‘Pplus of this witter had to flow qut to gain the river. These disposi-
tions once made, Mr, Shaw fecundated the eggs just below the point
Where the water fell into his basins, and left them to develop at the
Sime spot. This plan succeeded, and he was able to bring up a certain
Dmber of young salmon during two years, and even more. He took
advzmtage of thewm to make observations upon their growth and change
°f color. At the age of six months the young salmon had a length of

Wo inches; of a year, three inches and three-quarters; of sixteen

Onths, six inches; and of two years, six inches and a half. At this

a8t beriod, when they had puton the livery of emigration, and when they
' called in Great Britain by the name of parr, the milt of the males
'a arrived at a suflicient state of maturity to be able to fecundate the
®888 of adult females. We owe also to Mr. Shaw, as well as to Mr.
,udl‘ew Youngt and Dr, Knox, our increased knowledge of various par-
tlc‘f]al‘s relative to the monogamy of salmons, and to the maneuvres

leh the femuale performs on the spawning place, but these rescarches
+0 Dot appear to have had any practical result worthy of attention.
o eugineef of Hammersmith, named Gottlieb Bocceius, published in
1843 a short treatise on the management of fish in rivers and streams.
ine €xtols in it the method of artificial fecundation, but without produc-

g any positive fact to prove that he himself experimented with suc-
Cess. i Since that time he has assured My, Milne-Edwards that he-had

L))

'1"“118nctions of the Royal Society of Edinburgh, vol. xiv, p. 547, 1840,

- abural History of the Salmon, Wick, 1848.
W&tg::- ;"Drevious-work by the eame author, (A Treatisc ou the wavagewment (')f Fresh-
G"ttlejbmh, with a view to making them a source of profit tolanded proprl.ot_ors.!, by
on pg Bubgeei London, John Van Voorst, Paternoster Row, 1841,) there are dlrocb.xons,
ma)e f:dm for the propagation of trout Ly the method used by Lund, of confining &

6 ve femt.),le in o box sunk in the stream. ) ) . -
Makeq Ty m:xdent from this work that the author at tlfe time of preparing his manusorp

_n° claim to o knowledge of artificial fecundation.
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operated in 1841 upon the water-courses belonging to Mr. Drummond,
near Uxbridge, then upon the estate of the Duke of Devonshire at Chats-
worth, upon that of Mr. Gurnie at Carsalton, and that of Mr, Hibberts
at Chalfort. Mr. Boccius must have raised already about two millions
of ljttle trout. ' '

The discovery of Jacobi had passed successfully, as we have seen, the
trial and application in England as in Germany. Up to 1848, neverthe-
less, France had remained very much behind in experiments of this sort.
Although she, perhaps more than any other country, bad need of effectual
means for remedying the impoverishment of the waters, the “French
economists had given scarcely any attention to this question. A single
one, the Baron of Rivitre, preseuted, in 1840, to the Central Society of
Agricnlture, some very learned and sensibie reflectioug upon ichthyology
regarded in its relations to the wants of man and the profits of agricul-
ture.* He insisted especially on the advautages which would result
from taking iu the spring the bouirons or little eels which abound at the
mouths of rivers, and dispersing them in the lakes, ponds, pools, and
cven wmuddy ditches, where they live very well. He satisfied himself
that they might be transported alive in casks full of water, without
appearing to suffer mach from it; but wherever it should be possible to
use rivers or canals, he thought it better to make use of boats pierced
with holes in communication with the water, such as are frequently used
for lkeeping fish. In this memoir of M. de Riviére, the word pisciculture is
used for.the first time; he employs it with hesitation to indicate this
new branch of rural economy, which, says he, i3 still to be created.

II.

The year 1848 saw a new era commence in I'rance for the economy of
the waters. We believe it is just to say that if the application of arti-
‘ficial fecundation to the repopulating of rivers is owing to a Germa?l
naturalist, jt is in our country that pisciculture has grown, has been pe/l"

In his work published in 1848, (Fish in Rivers and Streaws, a treatise on tho produc
‘tion and management of fish in fresh water by artificial spawning, breeding, and res¥’
ing, showing also the cause of the depletion of all rivers und streawms, by GottleiD
Boccius, London, John Van Voorst, Paternoster Row, 1848,) after describing appa”
ratus for the incubation and care of cggs Lo says, on page $2: “Six years bave I 8u¢
cessfully carried out this arrangement with trout in a fishery not far from Londol
which ig now the richest stream in the south of England. The principle of artificis
spawning [ have been acquaiuted with as far back as 1815;” after which he describo?
the processes of artificial fecundation of egys.

Tho statement made by Boccins to Milne-Ed wards, ropeated by M. Costo and subs®
quent writers, that he applicd tho art of artificial fecundation in Englaud in 18‘1"
scems to indicato an inconsistency with reforence to the dates. The’evidence from D1°
first work has, of course, no bearing upon the matter other than to indicate that .e
had not practiced the art at the time of preparing the book. But his claim in 18
gecond book, that for six years ho had practiced the art, would not carry him back 0.
the antumn of 1841, unless it were the fact that the manuscript bad beeu prepar®
more than a year bofore the date of publication.—J. W. M,

* Momoirs of the Central Socioty of Agriculture, vol. xlviii, p. 171, 1840.
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fected, and has finally come to constitute an actual branch of industry.
All the progress which has been made within six years in this depart-
ent of the science is the work of French inquirers.
. The first, M. de Quatrefages,* was led by purely scientific researches
to occupy himself with the mu]tiplica-t,iou of fish. This zoologist, con-
Vinced that artificial fecundation would do away with the various causes
Which prevent the developmeut of the eggs, advised the emplayment of
the hatching-box of Goldstein (or rather of Jacobi) for fish of running
‘f’ilter. TFor those of ponds or lakes he recommended depositing the
fecunaated egg on a layer of aquatic plants in a spot where the water
Should be tranquil and shallow, and protecting them Dby lattice-work
against the attacks of their enemies. He showed how the employment
of the process discovered by Jacobi would facilitate the domesticating
Of foreign fish in our waters, Finally, e pointed out the possibility of
“’:Hdering annual the triennial and irregular product of the ponds by
(hViding them into three or four unequal compartments. In the small-
L‘s.t the eggs might be hatched and the fry raised. 'Tach year the fish
m’.ght be driven from one compartment.to auother, and the last basin
Might b fished every year.
. The memoir of M. de Quatrefages made a good deal of noise, because
1t meg one of the wants of rural economy, and gave a glimpse of a quite
Hew brosperity for the industry of pouds and water-courses. Drawing
.7om oblivion the results obtained in Germany during the last century,
1t Yecalled the attention of naturalists and husbandmen to a question too
Sug lléglecwd, and of which it would be now superfluous to dwell upon
cloe importance. The author was, donbtless, far from thinking that the
“elusions to which he had brought his studies would be almost imme-
]"l,te]y justified and confirmed by the experimnents taken some years
(iu“‘a but which had not yet been made public. However, in the first
V8 of March, 1849, the Academy of Sciences learned by a letter of Dr.
502?“’% secretary of the Society of Emulation of the V?sges,‘ that this
”let)’ had, in the year 1844, giveu a premium to two fishermen of La
088, MM, Rémy and Géhin, for having fecundated and artificially
thed goime eggs of tront. M. Haxo added that Rémy and Géhin then
Sessed a, piece of water containing five or six thousand trous, of one
ree yearg old, all raised by this process. It is impossible not to
un;‘;ge the sagacity and perseverance of these ﬁshenneu., who, quite
Ounq‘ered and ignorant ot the progress .of the natural sciences, have
ai] o the means of themselves, of remedying the decay of their ln(illst}‘)‘,
8reu ‘gl\'lxng it a new ?mp‘etus. Not .only hm‘g the.‘y repeuted, wah
WhOIeLFmS’ the observations and exl')emuen.ts which oc'cupled J:;wo.bl’_s
anq l.,tlfe’ but they have goue much tarther in the practical application,
—__"Ve almost entirely resolved the problem.

-

Dog

C o
th Rzl‘?pt98~rexndlxs of the Acadomy of Sciences, vol. xxvii, p. 413, 1848. See also
onile des Doux Mondes, Jan. 1, 1349,

Ptes-rondus of the Academy of Sciences, vol. xxviii, p. 351, 1249,
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Although they bave both greatly contributed to the success of the
undertaking, we now know that the first efforts were solely owing t0
Joseph Rémy, aud that he associated Antoine Gélin with himself only
after having already half succeeded. Rémy first studied the habits of
the female trout ready to spawn. He saw them remove the gravel with
their tails, and rub their bellies to assist the laying of the eggs. Hav
ing caught many of them in this state, he perccived that by pressing
them a little with his hand, he could eusily force out the mature eggs
and that the same thing occurred with the milt of the males. He next
suspended a female above a vase full of water, and by means of a light
pressure applied from above downward, he caused thé eggs to fall outy
upon which bhe afterward poured, in like manuner, the fecundating liquid
of the male until the water was white. Next depositing the eggs in a tin’
box pierced with numerous holes, and spread with a layer of coarse sand,
be placed tbe box in a fountain of pure water, or in the bed of a brook;
after a cerfain time he saw the young hatched, and freeing their tails
first. :

These facts, which Rémy relates himself in a letter addressed, in 1343
to the prefect of the Vosges, are, as we see,; alinost identieal with thoseé
which Jacobi has embodied in his memoir, as these last were with the
experiments of Dowm Pinchon; but the two fishermen of La Bresse
did not stop there* It was not enough to have guarded the cgg®
against the chanices of destruction, which menace them when abandone
to themelves. It was necessary also to insure the development of the
young,and to find for them a nourishment suited to the wants of their ag®
This Réiny aud Géhin succeeded in doing. After two or three weeks 0
a diet adapted to these wants, they opened the boxes which contaiued
the fry, and allowed them to run freely into a water-chamber or a por” -
tiou of the stream prepared to receive them. There they had taken car®
beforeband to raise a great number of frogs, of which the spaw?
is eagerly devoured Ly the yonng trout. Somewhat later they h?
recourse to the method already employed for the support, in preserves
of adult carnivorous fishes,t ,

Rémy and Gohin first stocked two ponds near La Bresse, severs
brooks of their canton, the water-courses of the commune of Walde?’
stein, and have thrown about fifty thousanl young trout into the }\,10/56'

“Haxo d'Espinal ou the Artificial Fecundating and Hatehing of the Eggs of Fishy 23
edition, p. 22, 1853; and Guide of the Piscicnlturist, 1854, ’

{%To nourish their young trout,” says M. de Quatrefages, “they hatched with the”?
other smaller species of figh, smaller and herbivorous. These are raised and noutis v §
upon aguatic vegetables. In their turn they serve for food to the trout, who are 2°%
ished by flesh. These fishermen have thus suceoeded in applying to their indusbl'.Y_onl
of the most general laws, upon which are based tho natural harmounies of the -"“.lmgﬁ
creation.” In view of the necessity of their carnivorous dief, it is itnportant 0 L
together only trout of the snme age, otherwise the smallor become the food of the 1&“38%
and even with .this precaution, it is not always possible to avoid the fatal effect®

their voracity.
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IOtte, one of the'affluents of the Moselle. These results were too impor-
tant, and promised too great advantages in the economy of our waters,
00t to draw the attention of the public, and even of the government.
In 1850 M. Milne-Edwards was officially charged by the minister of
agriculture to make sure of the accuracy of the facts published, and to
aScertain their value. After having procured some information in En-
gliﬂd as to similar experiments, he went into the Vosges, and vigited the
little establishment of the fishers of La Bresse. In a very remarkable
Teport,* he gave an account of the interesting labors of Rémy and
Oféhin, and, while pointing out that the discovery of artificial fecunda-
tion Qated back into the last century, he proclaimed that the fishermen
of La Bresse were the first to malko application of it among us, and that
they have the merit of having thus created a new branch of industry in
‘Tance, The learned dean of the Faculty of Sciences of Paris resolved
Upon g grand experiment of stocking the waters of France with fish
3‘}1(1 regarded the success of it as probable if the processes were judi-
“ously arranged. It appeared to him that the best recompense which
¢ government could make to the fishermen of La Bresse would be to
8lve them the direction of the enterprise. The Philomatic Society did
n':)t hesitato to put forth a similar wish by the organ of M. de Quatre-

48es.t
The first notice of M. de Quatrefages, the promulgation of the success
%tained at La Brosse, and the favorable report of M. Milne-Edwards
g"‘f’e a powerful impulse to pisciculture, and induced varied applications
in 1t on all sides. Under the influence of these first labors, commenced,
Valmany parts of France, the grand trial which is now going on. Its
.~ 16 will not be fully known till it is completed ; but it is already suf-
Ciently advanced to permit us to Lope that in the majority of cases the
a‘?thOd of artificial fecundation will produce important results. A cer-
Skillll umber, both of eminent men of learning and of men of practical
.y have taken part in this movement, which, far from slackening,
Creases, on the contrary, and is extending daily more and more. Among
98¢ who have contributed most by their writings or their practical
2‘1188 to the continually increasing progress of pisciculture, besides
My and Géhin, besides M. Milne-Edwards and M. de Quatrefages, we
USt mention M. Valenciennes, whose knowledge of ichthyology is so
Osinsive and profound ; M, Millet, inspector of waters and forests ; M.
% Professor in the college of France ; Messrs. Berthol and Detzem,
liefl_neers of bridges and causeways; M. Paul Gervais,} at Montpel-
5 M., Fonmet,§ at Lyons ; Mr. I, Defilippif] at Turin.

..M' Valenciennes|| has, at least in part, realized the hope which has ‘
t‘:ll;ales des Sciences Naturelles, third series, vol. xiv, p. 53, 1850.
t Bllll;?l of Practical Agriculture of June 5, 1852,
§Mem 0 of the Society of Agriculture de YHerault, July, 1852.
O118 of the Bociety of Agriculture of Lyons, May, 1853,
Il Replz) (::t“nzll economica dei pesci e del Coro allevamento artificiale. .
I the g 08 the Species of Fish in Prussia, which might be importod and acclimated
Tesh waters of France.

8. Mis, 74——-31
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often been indulged, of transporting and domesticating in the waters of
Trance the most esteemed fish of foreign countries. e has succeeded
in bringing alive from the Spree to the reservoirs of Marly five different
kinds, each represented by a certain number of individuals. There are
the sander, (DPerca lucioperca, of Linne) the wels or silure, (Silurus glanis,
of Linne,) the Alandt, (Cyprinus jeses, of Bloch,) the German lotte, (Gadus
lota, of Blcch,) and the pitzker (Cobitis fossilis, of Linne.) This trial has
only been made ou a small scale, but it is none the less important ot
that account, since it proves that, in ordinary circumastances, difference
of waters would not be an absolute obstacle to the acclimating of for-
eign fish,

The same gentleman was afterward charged by the minister of mariné
with the duty of inspecting the fisheries of our coast. The report, in
which were embodied the observations made in the course of this mis:
sion, hasremained unpublished, and it is to be regretted that the learned
ichthyologist was not able to continue and extend these researches, t0
which his previous studies so naturally called him.

It is worthy of notice what wise circumspection MM. de Quatrefages
and Milne-Edwards have employed in presenting the advantages
which rural economy might derive from the method of artificial fecunda:
tion. They have incited the proprictors to attempts which a-ppem'ed
likely to be advantageous, but without always promising them certail
results., M. Coste has proceeded with less reserve. With unlimited
confidence in the future of pisciculture, he has allowed no occasion 10
pass without exalting the benefits which it will confer. In his first
report, at the close of the year 1850, he declared already * that there i
no branch of industry or husbandry which, with less chance of 10S
offers an easier certainty of profit.”* Later he speaks with enthusias®
of the means tried during a century of providing for the repopulating
of the waters. Most certainly itis with excellent intentions, and, doub?”
less, in the hope of sustaining the efforts of experimenters, that M. Cost®
thus undertakes to guarantee future results; but is it not rather to be
feared that, in magnifying too greatly some partial successes, he may
compromise the general suceess of the undertaking? Meanwhile, thou8:
these absolute affirmations seem to justify, to some extent, some crit”
cisms of which the learned professor has been the object, they cann?
diminish his share in the improvements recently made in the method ©
Jacobi. ' ’

M. Coste first put in practice the means proposed by the Baron de
Riviere for transporting the “mounting? or the young cels, and raisit®
them in confined spaces.* After having brought this mounting fr¢
the mouth of the Orne to the College of Krance, in flat paniers, 0¥
1aid with aquatic plants, he gave them for nourishment a hash €0 ;
posed of the flesh of animals, which do not serve for food or that ©

* Practical Instructions upon Pisciculture, p. 34.
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Molluses and earth-insects. The little eels, which, on arriving, had an
Average length of six and seven centimetres, (two and one-half to three
lt}ches,) and a circumference of one centimetre, had arrived, after twenty-
e}ght monthsof this diet;at thirty-three centimetres of length, and seven of
Circumference. M. Coste remarks with reason that the corpses of the
Vertebrated animals, which are not fit for the food of man, might be
Made useful in this manner. He adds that the noxious insects would
Serve quite as well to fatten the fish. “Thus a great service would be
Tendered to agriculture, since it would, in the end, be delivered of one
of its § ourges.” It is to be regretted that the learned professor has
10t entered into any deotails upon the best method of capturing these
lnSects, which the cultivators have so great an interest in getting rid of,
Cven if they could not make a profitable use of them.
" The author of the Practical Instructions upon Pisciculture has been
4 length induced to take charge of the organization of a vast establish-
Lent of artificial fecundation. In 1850 the two engineers of the canal
.Tom the Rhone to the Rhine, Messrs. Detzem and Berthol, after hav-
g visited La Bresse on the invitation of the prelect of the Doubs, had
Applieq at Huningue the method of Rémy and G¢éhin: Upon the basis of
Cir first experiments they had undertaken hypothetical calculations,
Tom which it appeared that the present population of the waters of
Tance does not exceed twenty-five millions of fish, producing anuually
88 than six millious of francs ($1,200,000)—which figure is really
o Uch too large—while, if the process of artificial fecundation were
Verywhere introduced, the number of fish would be raised, after four
ears, to three thousand one hundred and seventy-seven millions,
would produce a revenue of nine hundred millions of francs
%?t?O,OOO,OOO.)* At Lochlebrunn, some kilometres from Iuningue,
AL Detzem and Berthol had established the foundations of a large
,Dresel‘ve, where in 1852 they operated numerous fecundations by means of
2 atehing-box which in no respect differs from that of Jacobi. They
“S8ert that they have there obtained a cross of the trout and salmon.
lig e minister of agriculture directed M. Coste to visit the new estab-
Mment, In o report, favorable to the labors of MM. Berthol and
etz_em,:t thoe professor of the College of TFrance asked for and he sue-
¢ 1ng in obtaining a considerable development of the fish-preserve,
b Wcifactory, as he proposed to call it. e brought into use on
arge scale a hatching-apparatus, which wo shall have to describe,
°Pted all the measures which he thought most fit; and in bis memoir
122&21}16 means of r.cstockin gthe waters of Frfmce, he urlt}ex'toolcz })efore
e 8 demy of Science, to make a delivery in June, 1853, of six hun-
thousand trout and salmon, large enough to be thrown into our
8. . Wehave not visited the establishment of H uningue, and know

aq
up

Ve

A}'tiﬁ(’iﬂl Fecundation of Fish : Society of Emulation of the Doubs, p. 18, 1851.
L‘Dor!; upon the facts proved at Huningue from May 8, 1851, to May 7, 1862.
Yactical Instructions in Pisciculture, p. 9G. ‘
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not whether it is organized in a way to fulfill a part of the promises
which its founders have often put forward; but from the information
which has reached ns from several quarters, it would seem that their
success has not always been as complete as was hoped for at first. Ib
is then much to be feared that after four years, and even more, the
establishment of Huningue will not, have succeeded in alone restocking
with fish all the waters of France, and in making them produce the niné
hundred millions of francs promised by MM. Berthol and Detzem.

However this may be, the relations established between this piscifac
tory and the College of France have furnished to M. Coste an opportu”
nity of making some curious observations on the transport of the egg®
and the duration of their vitality after having been taken from the
water. Some eggs of salmon and trout, sent from Mualhausen by the
diligence, were hatched in great numbers at the College of IFrance, The
precaution had simply becn taken of surrounding them with moist aqud’
tic herbs in a tin box pierced with holes on the upper side* Other egg$
artificially fecundated, arranged in layers with wet sand in a pine bo%
remained thustwo months in a cold chamber. At the end of this tim®
they were only corrugated; but having placed the box in water t0
moisten them through the sand, M. Coste saw them soon resume thei’
natural appearance, and they hatched soon after.

To render possible in his labratory the experiments which he nad
undertaken, M. Coste had to adopt an apparatus occupying but little
space, and for which a simple thread of water would suffice. The
arrangements which he chose are very simple. This apparatus, which
by the way, we have often seen in operation, is an assemblage of little
troughs arranged lile steps on eaeh side of an upper trough which serve
to supply all the others. The bottow of each trough is covered with 4
bed of gravel. A stop-cock lets fall a continuous thread of water int0
one end of the upper trough. A current is thus created toward the
other end, and therc an opening at the sides giving it passage to rig
and left, it breaks into two falls of water which go to feed the two troug .
placed immediately below. These last have also openings by which th
water falls into the lower troughs, the number of which may be increas®
at pleasure. ’

After the hatching obtained by this apparatus, M. Coste was able £
inclose two thousand young salmon into a canal of baked earth, havi?
fifty-five centimeters in length, (twenty-one inches,) fiftcen in bread®”
and eight in depth, where, says he, the current is kept up by a simP ;
thread of water of the size of a straw, He gave them for nourishm®
a paste formed of muscular flesh reduced to fine fibers, in preferenc®
the boiled blood of which Rémy and Géhin had made use. A Sa;lmoy
raised in this manner in an artificial pond two meters in length, (C’ghs)
inches,) and fifty centimeters in breadth, (nineteen and one-half inch® 0
was, at the age of six months, larger than those of the same age tak

* Comptes-rendus of the Aeademy of Sciences, vol. xxxiii, p. 124, 1852.
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I the Scottish rivers, and represented in the work published under the
assumed name of Ephemera.* Such are the principal results to be
ascribed to M. Coste. He has recently collected his memoirs and reports
'uto a volume, under the title of ¢ Practical Instructions upon Piscicul-
ture,” He gets forth in these instructions the knowledge previously
aCquired, and those which he has drawn from his personal experience,
_3nd he adopts some of the improvements introduced by M. Millet in the
Practice of the new industry. We regret that the author of this little
Work, written with much elegance and clearness, has not oftener cited
¢ sources from which his information is taken.

The same day upon which M., Coste presented his work to the Acad-
Sy of Sciences, M. de Quatrefages read before this learned body some
Tesearcheg upon the milt of certain fresh-water fish.t The question here

Teated of is fundamental ; and before it had been resolved, it was impos-
Sible to use the necessary precision in artificial fecundations. This
a. Or is then of great importance in the double point of view of compar-
Ative physiology and the application of zoology. We know by the
Xperiments of Prevost, of Geneva, and of M. Dumas, that the milt
Ves jts physiological properties to the presence of animalcules, which -

O%e in a mauner very peculiar, and that all fecundating-power disap-
Pears the moment that these animalcules die. Now, M. de Quatrefages

OWS that the duration of these movements is extremely short in the

&§e of fish, even in the most favorable circumstances. Thus, in the
mflt of the brochet, diluted with water, all vitality ceases after eight
af'tn“tes and ten seconds; the animalcules of the mullet are all dead
er three minutes and ten seconds; and those of the carp after only
a.ul(‘lee minutes. This period of activity is still more limited for the perch
g l)il-rbel, since it only reaches two minutes forty second's for the for-
au? and two minutes ten seconds for the latter. Neither is it egual for
o h? animalcules of the same fish, and half of them perish. in much

es time, Besides, the preceding figures are taken at the degre.e of
.vaﬂ_t II}OSt‘, favorable to the duration of these movemen‘ts, and even §llght

Tations above or Lelow this point destroy them with great rapidity.

is ® temperature which maintains longest the vitalit'y of the animalcules
reyy,.. "inter-fish like the trout, forty-one to forty-cight degrees of Fah-
of llelt; for those of the early spring, fifty to fifty-fivo degrees ; for those
an Ater Spring, as the carp and the perch, sixty-three to sixty-eight;
O the summer kinds, seventy-seven to eighty-seven. When the
Srature gomewhat exceeds these limits the increase of energy on
ghor&art of the animalcules compensates, to a cortain extent, for i.:he
arg dir duration of their vitality. These results apply to thos'e which

SSeminated through the water; when they rewmain united in small

» Th .
S“Q u]0B°°k of the Salmon, by Ephomera, [E. Fitzgibbou,] assisted by Arthur Young.

0;:’ the gronomic Annals, vol. i, p. 234, 1851. : .
D. 935, PteS-Tendus of the Academy of Sciences, session of May 30, 1853, vol. xxxvi,

; Annalsl_of the Natural Sciences, third series, vol. xix, p. 341., 1853, ’
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masses they die much more slowly. The peculiarities of the milt may
thus be preserved for a much longer time when it is not diluted, and
especially when it is kept at a very low temperature. It may even be
frozen without causing in all cases the death of the animalcules. ¢M.
Millet, who has aided me in all these researches,” says M. de Quatre-
fages, “has thought of putting the milt with ice into a tin box, so that
the water may run out as the ice melts, and then to arrange this box in
a second wooden one, pierced with very small holes, and itself filled
with ice.” Thanks to these precautions, the learned academician has
been able to preserve the milt in a serviceable condition during sixty-
four hours. It is worthy of remark that the fecundating-property dis-
appears first in that part of the male organ where the liquid is most
completely elaborated, and endures some time longer it the deeper parts:

These facts taken together will explain most of the failures resulting
from operations apparently well conducted. - They show that the manip-
ulations must be aceomplished with great quickness, and careful atten-
tion must be paid to the temperature of the water. We may conclude
from them also that the season of spawniug in certain loecalities must
vary in accordance with the atmospheric phenomena; that the short
vitality of the milt is oune of the causes which oppose the crossing 0
the different species in natare ; and that the hitherto unexplained instineb
which leads the trout and salmon to mount to the sources of watel
courses is owing to tle need felt by these animals of finding a degre®
of temperature suitable to the fecundation aund development of their
eggs. M. de Quatrefages has also deduced from his researches data ©
great value for practice, and eminently suited to regulating the methods
of artificial fecundation.* The results contained in the memoir of M. d°
Quatrefages give to these methods a scientific regularity, which t_hey
have wanted hitherto, and tend to endow pisciculture with fixed an
precise rules. ,

To complete the summary picture of the progress which piscicultur?
has made from antiquity to our time, and to show its present conditiom
it remains to point out the numerous and important improvements which
are owing to M. Millet, inspector of waters and forests.t

* Bince the male liquid, completely elaborated, loses first its focuudatiug-propel'ti
only that should be used in doubtful cases which is pressed from the milt itself.
vitality of the animalenles not being destroyed by cold in the male organ, tho fr
milt is not to be rejected as uscless. If the fecundation cannot be made till after b
death of the animal, it is well to take out the milt and preserve it in a wet cloth.
view of the extrcme shortness of life of the animaleules, and of the obstacles Wh’c'
the swelling of the envelope may opposo to fecundation, it is useful in the case of cé¥
tain specios to pour tho eggs and the male product simultancously into the same ves®’
and thus to render the contact instautaneous. Of course, the water must never
first impregnated with the milt.

tReport to the director-general of waters and forests upon the repopulating of tH°
navigable and floating water-courses, by M. de Saint Ouen, administrator of the fo;xc:\sw

March, 1853. Annals of tho Forests, pp. 272 and 429, July and August, 1853.. 11
pendently of tho various memoirs npon piscicnlture which we bave hitherto eite®

(1214
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It is a well-known fact that fish do not deposit all their spawn at once
The eggs do not all arrive together at a state of maturity, When loft
to herself, the female returns several times to the place of spawning,
Where the male always follgws ber, and it is only after a certain number
of days that the delivery of the eggs is complete. * Although it has been
already remarked that only the ripe eggs leave the ovary and find their
Way into the abdominal cavity, yet the advice was always given to effect
the artificial fecundation at once Ly forcing out the spawn by pressure.
On the sides of the belly of tho female. Without doubt, this practice,
I many cases, was attended with a violence as injurious to the develop-
lnent of a great number of the products as to the health of the animals
thus operated upon.

Struck with these inconveniences, and convinced of the advantages
always following from a strict imitation of nature, M. Millet took pains

0 gather the eggs only in portions and in several days,as they became
Co.mpletely ripe, and to let them fall into the water simultaneously with tho
II_nlt; of the male. As captivity has often a bad effeet upon the genera-
tive functions of fishes, M. Millet only takes them at the moment of
lnaking the {ecundations, and restores ‘them to the river immediately
a'f‘"vel‘, at the same time tethering them with a pack-thread passed

Tough the gills. They live very well in this condition, and do not
Perceptinly suffer from it. M. Millet has also sometimes mado use of
Artificial spawning holes, which call to mind those of Lund, but are more
lperfect-. These are a kind of double-bottomed cages, the first consist-
U8 of an open frame-work of bars, the second of a movable sieve of
Ienetallic cloth, The females, by rubbing against the bars, let fall their
ag)gs, whieh drop upon the sieve. The males being introduced into the
isl Paratus at the same time, it generally happens that the fecundation
Osf?ﬁ'ected naturally. This method of gathering lias the advantage of
th(;ng no portion of the eggs, while there is risk of this in holding

‘female by a cord in rivers. .

he hatching-apparatus used by M. Millet varies a little with circum-
ces, hut remains always simple, convenient, and economical. If the
velopment of the egg is to take place out of the water in which the
are’{ts live, whetler in an apartment or under a shed, a vessel of any

Scription is taken, having a capacity of thirty to thirty-five litres,

f;ag }:0 useful to consult the report of a commissign of the King of Holland, having for
’ H&ndliedung tot de kunstmatige Veremenigouldigen van Vischen, 1853 ;” some
'SSQyolf M. de Camnfmt: in .the NorTnan. Anmnual for 1850, and in the same collection an
de GcnI’O'n the Multiplication of FFish in the department of La Manchi, by M. G. Sward
of Ontn'heu’ 1854, ns.wel] as somo letters of the Marquis of Wibraye and the Count
B noty 8ibard, 1854; in the ..Anz.ﬂytlc Sketch of the Labors of the Academy of Rouen,
emarch}’ M; Borgasso on Artxﬁc.ml Fecundation applied to the Salmon, 1833; and some
ariog, 0‘;: into t‘he Natural IIlst-‘ory of the Salmon, by AM. A. do Bignon, 1853; ﬁnull_y
Sty SSC?vat.lons of MM. Géhin, Richard de Behagne in the Bulletin of the Agi-
P. 403 185 Oclety of Paris, vol. vi, pp. 461 and 469, 1851; of M. Noblet, ibidem, vol. ¥ii,
» 1852, ang M. Quenard, ibidem, vol, viii, p. 95, 1853,

Oteg
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(eight tonine gallons;) and on the bottom of this gravel, sand, and char-
coal are heaped up so as to constitute a filter. A purified water runs
from this reservoir by a stop-cock situated underneath it, and falls into
troughs placed like steps, which may be multiplied at pleasure. This
arrangement is entirely similar, as we see, to that which M. Coste had
already chiosen ; but M. Millet has added an improvement, which, we
hasten to say, the learned professor of the College of Irance has at once
adopted in his turn.

However pure running water may be, it always bears with it and
deéposits at the bottom which it covers foreign particles, which, if they
rested upon the eggs, would finally surround them with a sort of slime
favorable to the devclopment of Lyssus and mold, To meet this
objection, M. Millet thought of suspending the eggs a little below the
surface of the water. M. Vogt* had already taken the precaution to

place them in a muslin bag, permeable on all sides, which he threw into
the lake after having fastened it to a stake, or kept it in place by alarg®
stone. Starting upon the same pfinciple, M. Millet has arrived at &
surer and more complete result. Te places the eggs upon sieves, which
little rods, sliding on the edges of the tubs, hold at the desired height.
This skillful experimenter has successively employed sicves of various
substances, of hair, of silk, of willow, &c., and has finally given the
preference to galvanized metallic cloth, which have more solidity and
durability, do not spoil, are easily cleaned by the help of a brush, and
are only~wery rarely attacked by sea-weed.

The expense of outfit of.such an apparatus is quite insigniﬁcmlt-
The working consists merely in filling the reservoir every morning and
evening, in moving the sieves once a day, and taking away the eggs
which may becomo opaque. For many years the eggs of trout, of sal-
mon, of the umber, &c., have been developed in this way, and hatched
in considerable quantities in the same apartment which the experimend”
ter occupies at Paris,in the middle of the rue Castiglione.

When the process can be carried on in the water of a stream itself
of a lake, or of a poud, M. Millet recommends the employment of doubl®
sieves of metallic cloth, which may be kept at a suitable beight by tB®
help of floaters, and which follow all the changes of the level of th®
water. For the species which spawn in sleeping water, he lines thé
double sieve with aquatic plants, or limits himseif to placing the eg&®
in large shallow tubs with plants, which prevent the water from corru?”
tion. When the fecundated eggs are to e transported to great d15°
tances, M. Millet advises placing them in a flat box, in quite thin layers
between two wet cloths. In this state hé bas sent them to 1'lorenc®
where they have reached the hands of M. Vaj and the Professor Cozzh
after a journey of twenty or twenty-five days, and have not failed'f

hatch soon after. The use of moist linen is preferable to that-of aquat
e

* Embryologie des Salmones; Histoire Naturelle des Poissons d'eaun douc®
L’Europe centrale, by L. Agassiz, p. 16, 1842.
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plants; thelinen dries less rapidly, and facilitates the unpacking, which,
in the other cases, requires much time and care. The Marquis of Vi-
braye, to whom the Sologne owes so many useful improvements, and
whohas already introduced ou his estates numerous trout produced
by artificial fecundation, has also made use, with advantage, of small
Wadded cushions. When the eggs to be dealt with are very delicate,
and are to be transported during the summer, M. Millet sometimes
€mploys the little portable ice-box, of which we have already given the
escription,. : '
As soon as the young fish have completely absorbed their umbilical
Vesicle, that is to say, some weeks after the hatching, the author of
these curious experiments is of opinion that it is best not to try to
Nourish them in eaptivity, but to dismiss them at once into the waters
Where they will have to live, taking care, however, to place them suit-
ably where they will find the spawn of frogs, lIymneas, planorbis, &e.
hey should commence at once to seek for their prey, and thus avoid
the suffering from change of water, of nourishment, and of habits, to
Which they will necessarily be subject, if raised artificially in basins
B0t communicating with the waters which they must inhabit.
It is principally in the departments of the Eure, the Aisne, and the
ise that M. Millet has put in practice these various methods. Afii-
avits emanating from the local authorities bear witness to the impor-
tant results which he has obtained. M. Millet has conducted, at the
Same time, a series of delicate observations, which have already led to
Some happy applications.* Hehas examined the action of salt or brack-
18h water on the eggs of fish which leave the sea to spawn in fresh
Wa_t.er, and he has seen that it is injurious to their development in
lnary cases, which gives the practical reason of the emigration of
o €8¢ animals. Nevertheless, salt, which would destroy the healthy
gg_S, has the singular property of healing them when attacked by
hito spots. These spots, which probably spread from the surface to
i.ne center, and would lead to the destruction of the eggsif allowed to
Crease, disappear in water very slightly salted; and when they are
aken in time, the young fish may thus be saved. It results also, from
© observation of M. Millet, that the mortality of the eggs always
Aches jts maximum at the epoch when the ecmbryo begins to form;
Vi:i(;:'dingly he advises tramsporting them only when the eyes become
nanle’ or rather immediately after the fecundation. He.has remarked,
¥, that the white spots on the one hand,and the seca-weed and
Salsrius on the other, attack much more rarely the eggs of trout:, and
degr;):; at a low temperature, than in one which ecxceeds fifty-four
2001§re terminates the rapid exposition of the applications furnished by
. 8Y to the economy of ponds and water-courses, and of the prog-

-
C
<€, Is%'?f_ptes‘rendus of tho Academy of Scicueces, vol. xxxviii, session of December
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ress which this branch of industry has made of later years. The labors
of Rémy and Géhin, and those of M. de Quatrefages, of M, Coste and
M. Millet, represent the present state of this department of agricultural
science. To them belongs the honor of having regulated and perfacted
the methods, and of having determined the basis of a cultivation before
very vague and precarious.

I

The processes which we have analyzed are not all equally adapted for
easy and profitable application. It remains then to compare the respec-
tive advantages of them, to determine the combined measures which
pisciculturists ought to adopt.

The first eare to be taken when it is desired to stock a river or pond
is to learn what species of fish will best adapt themselves to the circum-
stances which happen to be united there. To escape the danger of cer-
tain failure, it is first of all necessary that the nature, the ordinary tem-
perature, the depth, and the varions qualities of the waters to be en
riched should agree with thoe instincts, habits, and way of life of tho
animals to be developed there. These recommendations are found in
all books upon the subject, but cannot be too often repeated. It is most
certainly from the neglect of these proprieties, and want of appreciation
of them, that certain pisciculturists have seen their attempts miscarry
when they were otherwise skillfully executed.

‘When; therefore, the ground, as it were, has been studied in advance,
and it has been determined what sort of fish has the best chance of
prospering there, the individuals necessary for the multiplication of the
chosen species should not be procured except at the very season of spawn-
ing, since very often the products are spoiled in the bodies of fishes
which are condemned to close captivity. This inconvenieuce does nob
present itself if the animals can be placed in reserve in inclosures near
the rivers or ponds in which they have been caught. Otherwise they
may be held by a cord in the same places where they have lived.
is important, before effecting the fecundation, to pay attention to the
temperature of the water, which has so great an influence upon th®
properties of the milt, as M. de Quatrefages has so clearly shown, a%
probably also upon the vitality of the egg itself. Although M. Vog?
has seen the eggs of.the palee* prosper after they had been taken in i€
this extreme cold is generally sufficient to destroy them.

The gathering of the male and female elements should be made 0
different occasions and in several days. It seems useful,in many cases’
to guard the products from all exterior influences, and not to take the®™
from their natural medium. For this purpose a male and a female aré
taken and inclined near each other at the surface of the water. TB6Y
are then bent gently upward, which 'produces a strong contraction, an

' * A species of white-fish (Coregonus palea.)
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generally serves to create a flow of the ripe products. If the exit offers
duy difficulty, it may be assisted by passing the finger under the belly
but without any effort. The simultaneous or almost simultaneous mix-
tare of the eggs and the milt is necessary in most cases, since with cer-
tain fish, as the trout, the animalcules of the milt do not live even a
Moment, and with others, as the carp, the mucilaginous envelope of the
€88 swells rapidly in the water and, then opposes itself to the impreg-
Dation, Tor the last reason, it isimportant always to refrain from wash-
10g the eggs before fecundation, as some persons had advised doing.
The eggs once fecundated are placed in an apparatus like those of M.
Costo and AL Millet ; but it appears to us preferable in all cases, when
Dossible, to employ the double sieve or floating insulator of the last
®Xperimenter. The fecundation is then effected in the lower part of the
Sleve, placed in a tub fall of water; and after the cover is put on, the
Whole is transported to the river whicl is to be furnished: in this way
® Spawn undergoes no change of water, from its exit from the belly of
© femalo to the period of its development. If the eggs are unencum-
€red, they are allowed to fall to the bottom of the sieve. If they are
adherent, likes those of the carp, the teuch, or the barbel, care is taken
tf’ Introduce beforehand into the sieve some aquatic plants or twigs. The
lttle apparatus is furnished with floaters, and fastened to stakes by a
torq, by which it is easy to draw it to the bank, when it is to be exam-
ed, | After the young fish are hatched,and their umbilical vesicle is
comDletely absorbed, the sieve is opened,and they are thus dispersed in
the very places where theyaretolive. With this view, shallow places are
¢ 9Sen, which the fry genorally prefer, and which are not frequented by
¢ large fish, or rather inclosures near the water-courses. The fish of
1Is_ Garly age have great agility, and commonly escape the pursuit of
. See“‘ enemies by squatting among the pebbles, and concealing them- .
Ves in the grass or the roots of trees. They then feed naturally upon
czmneas’ planorbis, small worms, or the spawn of frogs, but it soon be-
Wes useful to throw them the refuse of the shambles or the kitchen,
d, 8enerally, as M. Coste has advised, all animal substances which are
e lade use of. It would seem, bowever, that some of these substan-
I‘es llla.y become jnjurious to the ﬁSh, and M. Sivard de Beaulien has:
DuTarked that his trout always died after eating earth-salamanders. The
i l'efa.et:ion of the substances which are not eaten offers no inconve-
Orn:? 1 a mass of water frequently renewed like that of a brook, while
_hlS reason, and many others, the artificial nourishment of young
o eln Darrow reservoirs is almost impracticable. They should, Fhere-
atte’ always be dispersed after the absorption of their vesicles, without
Qpts to raise them painfally in small apparatus.
€8¢ various operations are, as we see, very simple and easy, and may
expernm‘ght to a good result by anybody with little outlay of time and
S€; but it is evident that success depends greatly upon the tact

an . :
d foresight of the operator, and that here, as in all branches of indus-
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try, individual skill will always have great influence upon the result.
Without doubt, also, a prolonged and sufficiently extensive experience
will soon attain to further improvements in the application of the new
methods, and reduce greatly the chances of failure. Everything, then,
gives reason to hope that at an early period pisciculture will be natur-
alized among the useful sciences, and that it is destined to solve one of
the important terms of the great problem of cheap living.

This result, so desirable, would be greatly expedited if the Govern-
ment should decide to take some energetic measures. It should cause
to be completely revised, by competent men, the legislation of the fluvial
and marine fisheries, and should bring the system of artificial fecunda-
tion into operation, in all the fresh waters of Fraunce, at the same time
that a service of observation and vigilance should be organized upon our
coasts. In uttering this wish, we are only the echo of all the learned
men and economists who have touched upon this question.

Already, indeed, the state has made a first step in the path where we
should like to see it wholly enter. It has decreed the piscifactory of
Huningue. Wae are far from denying the services which this establish-
ment may render by its consequences; but it is clearly proved that it
will never suffice for entirely restocking the waters of France, and meets
very imperfectly the present wants of pisciculture. If there are too
great obstacles to putting this vast trial in practice over the whole sur-
face of the country, it would at Ieast be easy for the state to undertake
it in more limited though still considerable proportions, and without
charging the budget with any new burden. For this purpose it need
only profit by the resources offered by the administration of waters and
forests. In fact, this admninistration disposes of a surface of canals and
brooks which reaches nearly 8,000 kilometers, (5,000 miles,) and has 3

"personal force quite ready and trained to the various practices for the

husbandry of the waters. The number of its simple fisheries police
amount to 427, without counting the general police, sub-inspectors, and
inspectors which direct the others, and who are all prepared, by their
previous studies for applications of this kind. Here is a service extons-
ively organized, which would be admirably adapted to experiments of
pisciculture on a large scale, and which would not, even thereby, be
turned from its legitimate functions.

It is to.be hoped that those who are interested will not fail to bestruck
with these easy advantages, and that they will try to attain to at least
a part of the results promised by the new industry. Relying upon their
own resoyrces, the proprietors have not hesitated to undergo the risks
of the trial; but apart from their isolated and limited efforts, does it nof
belong to the state to give prosperity and extension to the method$
devised by Jacobi, and already carried by men of science in France t0 80
high a degree of perfection ?
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B—_REPORT ON THE PROGRESS, OF PISCICULTURE IN
RUSSIA.

By THEODORE SOUDAKIvVICZ,

(Prepared for the Vienna Exposition of 1873, and translated from thoe French by H.
Jacobsen. )

1.—THE DECREASE OF FOOD-FISHES,

The fact that basins which formerly abounded in fish show a
decrease does not admit of any doubt, and it is even asserted with good
Teason that this is not an accidental phenomenon, which might be
explained by unfavorable and passing circumstances, but that we have
to face a constant and general fact.

In view of the great importance of the fisheries in regard to the
Question of food and cconomy, this decrease of fish must necessarily
Occupy not only scientists and naturalists, but also governments. Ob-
Sérvation and experionce have shown that the cause of this fact must
0ot be looked for in a weakening of thoe reproductive powers of fish,
Which probably are as extraordinary at this day as they were in former

mes ; # it must, therefore, be due to other influences, especially to those
Which are brought about by man’s own doing. .

The basis on which a rational system of pisciculture is founded is
very simple, and can be limited to the following rules :

1. Preserve the natural conditions of those places where the fish
Bpawn’ couditions which favor the spawning-process, and tend to pre-
Serve the spawn and protect the first development of the eggs ; thus,
&g, overything which diminishes the supply of fresh water; everything
Which changes the quality of the water or the charactor of the bottom;
ev-f”‘b’thing which hinders the growth of aquatic plants; in fact, every-

a“{& which at its very source can destroy the wealth of fish of a whole

Sin.

2. Leave a free passage for the fish to pass to the places which are
Yorable for spawning, at least as much as is necessary for pre-
Serving the species in sufficiont quantity; for the best natural condi-
lons fop spawning would be useless, if nearly all the fish which went
®re were caught and destroyed during their journey.
- Protect the young generation, so that it can arrive at the age of
aturity" and contribute its share toward the increase of the species.
s(nf these conditions are observed, every large sheet of water, igland
Ilu(t;s' {lnd large lakes, may become as rjch in fish as the quantity of
Ttive substance contained therein will permit. Certain hurtful influ-
tes Such as, epidemics, or the too great development of animals
¢h feed on spawn, can doubtless diminish the number of certain
the'f):ue, the codfish doposityeP;000,000 oggs ot one time; tho tench about 350,000;
< of‘ch, 300,000; the carp Bontains 50,000 eggs to overy pound of weight; the pike,
"V the ealmon, 25,000, &e.

fa
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species; but this will soon be rectified again, and man alone, with the
powerfulneans at his disposal, has the power to destroy this order for
ever and to bis own great detriment,

Buthaman influence itself varies conmderabl y accordm«r tolocal condi-
tions. Iu the oceans and large seas man cannot injure the spawning-
places of those fish which deposit their spawn in the sea itself or at a
greatdepth, as forinstance, the cod, nor can he prevent the fish from reach-
ingthese places. I¥e can neither destroy the spawn nor, asa general rule,
catch those young fish which have not yet attained the age of maturity.
These youug fish escape and spread over the immense extent of the sea.

In rivers, Jakes, and otherlimited sheets of water, the fish are brought
within the reaclh of maun’s influence under very different conditions ; here
we find that the basis of a good system of piseiculture mentioned above
is wanting either entirely or in part.

This fact is also established in Russia, not only with regard to the
lakes, but also to the inland seas, such as the Caspian Sea and the Sea
of Azov. The abundance of fish in these seas is traly astonishing, and
surpasses everything which is known of the most celebrated fisheries of
the ocean, such as the Newfoundlaud Bank,* the Dogger Bank, or the
Westfiord in Norway. Butthislarge number of fish depends to a great
extent on man’s acticn. In the Sea of Azov, the principal and
almost only source of, what is there called the ¢ white fish,” (Luciopewtb
sandra, Cuv., Leuciscus Heckelii, Nordm., and Cyprinus carpio, L.,) is the
delta of the Ixa.ubrm, which combines all the most favorable conditions
for spawning,

Throughout its whole extent euormous fislieries are carried on, the
young fish are saved, and all the regulations tending to protect the cir-
culation of fish in the net-work of Iagoons, in the branches of the delta,
and the bed of the river are carefully observed. If, however, this sys-
tem of piscicalture at the mouths of the Kauban was not modified, it

might have a bad influence, not only on the river-fisheries, but also on
those of the Sea of Azov, on account of the transformation of the vast
lagoouns, where millions of fish spawn, into salty marshes. In the Volgd
and in the other rivers which fall into the Casplan Sea, the distribution
of the water in the delta is not hindered in any way. The fishing of
young fish by means of nets with narrow meoshes is dot in vogue ; but;
on the contrary, it is not very long since the whole space extending befor®
the mouths of the Volga was encumbered by innumerable lines of fish- -
ing-apparatus, and the free circulation of tho fish which had entered the
river was hindered by the constant use of draw-nets, and by the river
being filled with hooks, nets, leaps, and crawls. Consequently an insuff
cient number of fish was allowed to pass on to the spawning-places
The law of 1865, with its new regulations, has abolished this abuse. In
the inland lakes of Russia, which cover a vast area in the northwesh

“The nurber of fish caught at Nowfoundland is scarcely half that of the Caspid”
Sea.
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€specially in the shallow lakes, which are well known for their wealth of
fish, the third condition of rational pisciculture mentioned above would
often have been disregarded, i. ¢., people would have fished the young
fish before the age of maturity if nets with narrow meshes had not been
Prohibited.

2.—~PISCICULTURE.

The decrease of fish in consequence of a bad and destructive system
has attracted the attention of the governments, nearly all of whom
evote more or less considerable sums to the encouragement and devel-
Opment of the fisheries, in order to diminish the destruction of fish by
Means of various protective measures. The decrease of the Russian
ﬁshcries has led the imperial ministry of domains to make a series of
_statistical researches with regard to the fisheries, with a view of throw-
1ng Jight on all the causes of this decrease. These researches, com-
Wenced in 1859 and finished in 1872, have been made in the Baltic, the
Polar Sea, the White Sea, the Caspian Sea, the Blacle Sea, and the Sea
of Azov, as well as in the more important lakes. The result of these
ln"GStig'a,tiousl, has served as a basis for the new legislation, and has led
'0 administrative measures lookin g toward the protection and develop-
Ment of the fisheries.

In Russia, as well as in other eountrics, the governmment has been
Uded jip its efforts by a new science, which in our days has become
of the greatest importance as a branch of national industry. The
ors of various distinguished scicntists, who have devoted them-
Z:}"ES to the study of icthyology, bave led to interesting discov-
ofles’ several of which have proved of the greatest practical use. One
ar Fhe. most important among these last-mentioned discoverios is the
‘e tificial impregnation of spawn, which, as experience has shown,
Rables ug to multiply the most valuable species in the most favorable
a?Calibies, or to renew the wealth of fish which had been exhausted by

destructive system of fishing. '
cen Lis discovery can bo traced back to the widdle of the eightecuth

.tl“y, but its practical application asa branch of industry dates only
"ll‘ty Years back. The artificial raising of fish is in our days encour-
::(1 and aided by government, has déveloped extensively, and has
. ‘?ered the most valuable services to the public well-being.
"'Scicultu:e, or the art of propagating fish, was known to all civilized
Inetlons even in the most remoto times.. In the beginning, the following
o 0d wag observed: At tho spawning-season, fagots and branches
© Placed in the rivers and their tributaries, forming hedges, on which
en ?11 deposited their roe a8 on a natural bottom. After the roe had
Wantel(;lpregnated, it was gathergd and taken to those places where one
"n thto introduce fish or multiply them. '
empl, © fiftecenth century other methods of propagating fish were
Straj "}5]’ ted‘ Long wooden boxes were prepared, open at the top, and their
sftest sides being composed of osier or reed trellis ; at tho bottom of

aQ
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theso boxes a layer of fine sand was placed fo serve as a receptacle for
the roe; on this bottom the impreguated roe was placed, and the whole-
apparatus put in a place where the roe was exposed to a constant strea
of fresh water. The development and hatching of the roe usually took
place after three weeks, but a month was required for hatching all the
eggs. This invention, which was a progressive step in the art of pisci-
culture, was improved in 1761 by a new hatching and incubating proc-
ess. At that time artificial hatching-boxes were introduced, consisting
of wooden boxes with perforated sides, in which branches were stuck.
At the spawning-season,fish of both sexes were put in these boxesj;
thereupon the spawners were taken out, and the branches covered with
the spasvn were placed in boxes in such a manner as to avoid all con-
tact between the eggs.

The discovery of artificial incubation belongs to a Frenchman, Do
Pinchon, (Bulletin of the Imperial Society of Acclimatization, 1854, p-
80,) and the construction of artificial spawning-boxes was invented bY
a Swede, (Lund, of Linképing;) the third and most important dis-
covery, viz, that of artificial fecundation, was made by Ludwig
Jacobi, a land-owner of Lippe-Detmold, (1711-°84,) who has left us ap
account describing his method very much in detail. This work may
serve as a manual of practical pisciculture. The process of fecundatiol
discovered by Jacobi, and known as ‘ moist fecundation,” is at tho
present day in vogue in most of the foreign establishments of pisci-
culture. In Russia the so-called process of “dry fecundation ” is mostly
employed. Both will be described belovw. '

Jacobi’s discovery was very little kknown till 1840, when a strong
impetus was given to this industry in consequence of experimentd in the
artificial propagation of fish made in France by the fisherman Josep
Rémy and his friend Géhin.  These experiments attracted the attention ©
the government, which shunned no cxpense and appropriated larg®
sums for founding the establishment at Hiiningen, placed at first unde*
the direction of Berthot and Detzem, and finally confided to the care of
the celebrated Coste. Through the influence of this establishment:
which soon placed itself on a commercial footing and made it an object
to sell fecundated eggs and fry, pisciculture developed very rapidly ; 2%
there is at this day scarcely a country where this industry is not know?
and does not attract the attention of land-owners. In Raussia, the
number of piscicultural establishments increases every day, in spite of
the country’s great wealth of fish.

Among these establishments, that of Nikolsky, located in the villag®
of the same name, (province of Novgorod, district of Demyansk,) take?
the first place, on account of its extent, its excellent technical arrang®
ment, and, finally, by its method of fecundating éggs. )

The establishment of Nikolsky belongs to the government, and 1
under the department of agriculture and rural industry. ]

In order to get a clear idea of all the operations of pisciculture, it Wﬂ_ '
be necessary to consider each separately.
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3.—~SELECTION OF MALE AND FEMALE FISH.

For artificial fecundation it is indispensable to select fish which have
Iﬂttaiued their full reproductive maturity, and, as much as possible, at
Fhe very time when the spawn is ejected. This condition is very
1mDOrtant; for fish, when it is at the natural height of its existence, is
only with great difficulty kept in a condition favorable to reproduction.

 order to follow the progressive maturation of the spawn of the female
8h, 80 as to be able to use it at the proper time, one proceeds in the
Ollowing manner: Several male and female fish of one species, or of
tWo species if one wants to cross the ‘breeds, are placed in reservoirs
.3Tge enough to allow the fish to move freely. Ivery species is placed
0 a reservoir specially arranged in such a manner as to let each one
3ve the temperature and the kind of water which it prefers. The
Tout, for instance, the various kinds of salmon, and the sturgeon, which
Dropaga-te in running cold water, must be preserved in reservoirs fed
from sources of fresh water; and if these canuot be had, the water must
6 changed frequently, Other species, such as the large pike, the carp,

% perch, &c., which deposit their spawn in stagnant water, must be
Placeq under similar conditions, "In the establishment of Nikolsky the

8h are preserved in ponds of running water, and a short time before the
femlndat;ion they are transferred to basins likewise supplied with running
Water, which are in the establishment itself.

hen it is impossible to get living reproductive fish, one may use
fad ones, Thus, during the first time of its existéuce, the establish-
Went of Nikelsky had frequently to use, and nearly always with success,

*ad female fish which came from St. Petersburg. During the trans-
I)~°rtf’-ti0n, the genital aperture was closed with bandages, and the fish,

Tapped up in hemp, were laid on their backs. It has been positively

TOved that the milt, as long as it is contained in the reproductive
eigans, preserves its prolific gualities for a very long time, and does not
f‘fl Suffer from cold, but if diluted with water it loses its strength very
g:lckIY- According to the testimony of several scientists, (Quatrefages,)
8y movement of the spermatozoids is stopped in milt which is diluted

¥ Water, under the most favorable conditions, in the pike in 8 minutes

inﬂeconds, with the roach in 3 I.ninutes 10 seconds, in the carp in 3
8pa Utes, and in the perch 2 minutes 40 seconds. ‘As regards the
th W.n, we have not yet exact data as to how long a time it preserves

6 tdclﬂty of receiving the influence of the spermatozoids according to

Cmperature and the species.
eay b.eﬂ the eggs and the milt have attained the?r full maturity, which
em&]e Seen by certain external signs, (the swelhpg of the belly of the
DPOcee and the eulargemfaut- of the gellital opening of t_;he male,) one
Cieg 0?‘1;:1;) fecundate, which is done in two ways, according to the spe-

8. Mis, 74——32
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4.—THE FECUNDATION OF SPAWN.

Those fish which spawn on the sand, for instance, the trout, the lava-
ret, and the whole family of salmon, produce eggs which are easily
separated, and which do not stick to other objects; but those specieS
which deposit their spawn on aquatic plants—the carp, the pike, the
perch, &c—produce glutinous eggs, which adhere closely to the plants.
The artificial fecundation of spawn of the first kind is also done in two
ways: by the *“moist” and by the “dry process.” The *moist process,”
which is the more aucient, is followed in most foreign establishments of
pisciculture ; the ‘“dry process,” invented by the Russian piseicultur-
ist, V. P. Vrasski, has been adopted in nearly all the Russian- estab-
lishments, and has even been introduced into some foreign ones. The
difference between the two met;hods is apparently very insignificants
but the results obtained by the ¢ dry process” are by far the moré
advantageous. The “moist process” consists in taking a vessel of sand-
stone, of porcelain, or of wood, which must be perfectly clean, and con-
structed in such a manner as to have-an opening equal in size to the
bottom, or a little larger. The bottom must present an even surfact
80 that the eggs can be freely spread on it.

Enough water is poured into the vessel to cover the bottom to the heiglt
of two or three inches. The temperature of the water depends on the
.speeies of fish. The most convenient temperature for trout and salmoB
is from 390 F. to 50° F. The same temperature is good for those species
which spa“n in winter. TFor the pike it must be 41° F. to 500 F, ; for
the perch and the whole family of sturgeons, from 57° F, to 610 F O aud
for those fish which spawn in summer from G8° F. to 77° F. Jn on®
word, it is necessary that the temperature of the water used for arti
ficial fecundation is as near as possible like the average temperatur®
in which the species lives that is to be operated upon. A differenc®
of 6° to 82, more or less, may stop the fecundation completely.

After this, one takes a fewale fish with the left hand and holds it per
pendicularly above the vessel. The eggs generally fall into the vessel
by their own weight, but if this is not the case one presses the belly of
the fish gently with the forefinger of thé right hand from top to bot"
tom. After having gathered the spawn of the female in the vessel tBe
wilt is extracted from the body of the male fish in the same manne’
When the water assumes a turbid and milky appearance, the spawn is
mixed with the milt by means of a feather or the tail of the male fisb:
After 5 or 10 minutes the fecundation Las operated ; then the spavi
is waslred, the water in the vessel renewed several times, and the egs®
placed in bﬁsins destined for their reception.

In order to fecundate spawn a peculiar apparatus is also used, co™
sisting of a sieve with a metal tissue narrow enough not to let the egs®
pass through, nor to allow them to be entangled in the meshes. The
sieve is planged into a vessel filled with water; its sides can be oith®*
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of wood or metal; but if metal, they must be the same as the tissue, in
order to avoid galvanic currents, which might hurt the spawn. This
apparatus is convenient, for it dispenses with the necessity of changing
Fhe Water containing the milt. After the fecundation, it runs out of
1tself through the holes of the sieve. A
.The “dry process” of fecundating spawn, invented by Mr. Vrasski,
differs from the preceding by requiring two vessels, one for the spawn,
Which is put there without water, and the other for the milt, to which
Water is added to moisten the eggs. This method is extremely advan-
t"‘geous, for in using it scarcely 1 per cent. of the eggs escapes fecun-
tion, while in the “moist method?” 10 to 12 per cent. of the spawn may
© lost. A little spoonfal of milt is sufficient to fecundate 1,000 eggs.
bat has prevented the spreading of this method in other countries is
_he very improbable-opinion that it is not applicable to fish which spawn
lu. autumn or in winter, or at a low temperature in general. The
DrlnCipul conditions of success in the operations which we have just
€Scribed are always: full maturity of the eggs and milt, a suitable
Wperature, and rapid execution.
The following is the method employed for fecundating glutinous eggs :
Tequires some bunches of aquatic plants, which are carefully washed,
Runculus, Glyceria aquatica, &c.,) a vessel of the shape and size of
. 08¢ used for the preceding operations, and a bucket. The manipula-
long require three persons. One of them holds the female fish, and
Xtracts the spawn from it as described above, while the other extracts
ofe milt from the male. The third person stirs the water with a bunch
) Plants, to favor the absorption. The spawn sticks to.the plats,
sDelch are left for two or three minutes in the water containing the
Thatozoids, 8o as to insure the fecundation of the eggs. Then the
inullch of plants is washed with the spawn sticking to it, and put in the
eubating~apparatus. As the fecundation of glutinous spawn requires
aﬂ aid of several persous, and as, besides, the species of fish which
.Ve this spawn do not cost very much, it is usually multiplied in arti-
e;’l?_ll incnbating-appamtus, which has the advantagoe of avoiding alinost
ine:ely the loss of spawn, which, in the natural .course of events, is
i lltable. The construction of this appara;ms varies very much. The
ie(? eSt.conSiStS of two pieces of wooq joined Dby §everul. transverse
Vees trimmed with aquatic plants. This apparatus is put in the water
a Tal weeks before the spawning-season; then it is taken out of the
on ’31[‘. 'l"he plants are also taken out and placed with the eggs that are
em in the incubating-apparatus. :

5. —THE INCUBATION OF SPAWN.

fec‘iztgr jche fecundated spawn has by itself become detached from the
the at'111{;’-1)oxesg, it is put in an apparatus with compartments, where
or Ocubation takes place. For this operation we may use a shovel,

)\
We . A . . :
Can also simplv incline the vase which contains the spawn as near
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as possible to the bottom of the box into which it is to go, and pour it
directly on this bottom. In this operation, care must be taken that the.
eggs do not lie on each other in layers. If among the eggs there is 2
little coagulated milt, it ought to be first washed out.

The apparatus for incubation and the hateching of young fish are very
different. Every pisciculturist has his own models made to suit local
convenience and bis own individoal ideas. The apparatus also varies
according to the species of fish; the tront, the lavaret, the salmon, for
instance, requiring cold running water, the incabating-apparatus must
answer these conditions..

The article of this kind which is most used, on account of its answer-
ing its purpose best, is that of Coste. It is about 1§ feet Iong and 13
broad and deep. Thelid is formed of two parts, which open by hinges;
these two panels have each a square opening, closed by a net-work 0
metal; the two straight sides of the box have also doors with opening8
like those of the lid, likewise furnished with the net-work of metal’
Iuside the box, at the ends and in the middle, there are cross-pieces of
wood, on which other frames are placed, which are the most cssential
pieces of the apparatus; these frames consist of thin plates of glass id
wooden frames; as many as four of these are placed on the same cross
pieces, and the fecundated spawu is put on these glass plates. Ou the’
bottom of the box sand is put, in case some eggs should escape through
the*small spaces between the strips of glass. This arrangement has the
advantage, aboveall others, of being easily cleaned, and not bringing th®
spawn into immediate contact with the metallic sides, which might
make it cold, might tear its delicate skin, and might jeopardize the life
of these frail creatures. .

For propagating fish on a large scale, the above-described apparatus
and other similar oues, are replaced by special incubating-canals, int®
which water is led from a spring or a pond. The arrangement of thes®
canals is very simple; the water flows through a series of wooden oF
stone basins, covered with a net-work, ta avoid all obstruction, In thes®
basins the spawn is deposited on glass grates. .

To incubate spawn in localities where there is no running water, othe®
apparatus is used, the most common being that of Coste. This c?‘"
sists of a filtering-apparatus, which leads the water, through a pipe wit
a cock, into one or two basins made of sandstone or delf, on whos®
bottom gravel is placed; at the end of this basin the current divide®
into two, and, through small gutters, the water flows into trough$ 0
sandstone, placed one over the other and parallel to each other ; every
one is provided with aslopeor gutter on the side opposite to that wher
the water flows in. In this manner the water which comes from !
delf basin and which flows through this whole system of basins for?
an artificial brook. After having flowed through this whole a-ppal“’-t}ls’
this water is collected in a special reservoir destined for the fish whi¢
have just been hatched, and from there it flows out.
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During the period of incubation, the spawn requires the greatest care.
_he washing of the eggs immediately after the fecundation is rather
d.lﬁ"lcult on account of their delicate outer skin, and this is precisely the
t.“fne when they must be cleaned from all impurities ; for the development
of parasites is fatal to them at this time. The cleaning of the spawn is
done by means of the down of a quill or with a soft brush; the spoiled
®ggs, which can easily be recognized by their pale-yellow color, are
Picked out with pincers similar to those used in anatomy, but differing
In this respect that, instead of being denticulated, they terminate in a
Cavity which seizes the spoiled egg without endangering the others. If]
01 account of too strong a current of water, the spawn gets piled up in
Olle place, which ought to be avoided, we must imwediately diminish the
Current, and spread the spawn evenly over the whole bottom; using
O this small glass tubes, which are made in the following manner:
take 5 tolerably large glass tube, blow a globe at one of its ends, and
'aw out the other end to a fine point ; the large opening is closed by
3 stopper pierced lengthwise, through which a thin glass tube is passed.
U uging the tube, stop with the finger the thin end, and direct the
@ tube which passes through the stopper on the spawn, Wwhich, as soon
3 the finger is raised, passes rapidly at the same time with the water
1nto the globe of the tube.
hig instrument can be used not only for transporting spawn, but also
O taking hold conveniently of small newly-hatched fishes.

6-\DEVELOI’IB::LENT OF THE EMBRYO AND THE HATCHING OF FISH.

o Tlfe eggof a fish is composed of an inner bladder, which, as long as the
ingg 18 not put in the water, is in intimate contact with an outer cover-
’Wh: The inner bladder and its covering are joined by a thin channel,
Ich, on the outside, opens by an orificefcalled micropyle, through
co Ich the spermatozoids enter the eggs. This opening was first dis-
Vered on the egg of a small bream (Abramis blicca, C.) by a Russian
“lentist, Mer. Baer, of the Imperial Academy of Sciences of St. Peters-
Urg, and was next observed on the trout, the salmon, and the pike, &c.
S 800n ag the egg has been brought in contact with milt diluted in
Qn?lter, or gimply with pure water, the outer ecovering swells, through
in Oil}losis, and separates from the coating of the inner utricle. Dur-
abgg 18 absorption of water through the outer skins of the egg, it is
ror Bely necessary that a spermatozoid with fecundating liquid should,
ough the micropyle, pass inside the bladder. If thisis not the case,

o ec}lndation takes place. During the separation of the outer skin of
the ddder, the channel intended to introduce the spermatozoid into
i85 gg breaks, and communication between the bladder and the outside
Dene;rrup.ted; so that, if the spermatozoid has not ha.fi time enough to
he ¢ ate into .the bladder, it cannot possibly get into }t afterwa.rd, and
impor%g remains barren. These observations prove that it is .very
A% that the spermatozoids of the milt, diluted in water, should be
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still in motion when the process of fecundation goes- on, and should be
able to take their course toward the opening of the channel and pene-
trate into the interior of the egg. We have scen that the movement of
the spermatozoids cease very soon after diluting the milt with water;
it is, therefore, highly importaut, for a successful fecundation, to dilute
the milt and impregnate the spawn with the mixture as rapidly as pos
sible. The inuer bladder of the egg contains albumen and yolk ; this
latter is at first spread througlhout the whole bladder, but after fecun-
dation it all collects on one point and forms a separate yolk, (vitellus-)
Then the yolk divides into two hemispheres, which again arve divided;
then the vitellus occupies two-thirds of the bladder,” Finally it is pos-
sible to distinguish the head, the vertebral column, and the tail of the
embryo ; and,about a month before being hatched the eyes can be dis
tinguished in the shape of two black spots. In the lavaret they can
already be seen in January.

The skin of the egg is soft before being-fecundated, but after fecunda-
tion it becomes thicker and so hard that it is almost impossible to crush
the egg between the fingers. Toward the end of the development of
the egg, the skin secretes a substance destingd for forming the hard
portions of the embryo, and then it becomes trausparent, fine, like the
web of a spider, and so delicate, that at the least outside pressure it
tears on all sides.

After the fish has come out, it carries with it the umbilical bag con-
taining a supply of nutritive substance, which is absorbed by means of
blood-vessels spreading all through the bag. After all has been absorbeds
the young being has the perfect forw of a fish, and is called fry, (¢ alevin ;”)
it now requires outside food.

The hatching of fish is not done all at once, but gradually, under the
influence of certain external canses, such as the temperature of the waters
the quantity of oxygen contained in it, &e. It is necessary to watch
the temperature and purity of the water very carefully. Dust floating
in the air over the water, and various impurities which fall in the wabe_f
and mix at the bottom of the basins with innumerable microscop®
pieces of vegetable fiber, form tufts, in which, if the temperature of the
water is higher than 500 Fahr., myriads of infusoria develop. Thes®
tufts get into the mouths of the young fish, and, being ejected I:ogether
with the water, obstruct the gills and produce suffocation.

After having absorbed the umbilical bag, the fish seeks other food-
The possibility of satisfying this waunt during the first time has s
decided influence on the further development. The young fish shows
by its first movements an innate tendency to seize food, just as WAP’
malia immediately after their birth instinctively seel the breast whi¢
is to give them food. As regards the most suitable food for young fi8"
the trout aud the salmon family chiefly feed on animate matter, ¢ 9+ 05
the spawn or the young of the Cyprinus alburnus, Cuv.; on the Cyprin®
leuciscus, Cuv., (or Aspius alburnus, Agass.;) or on fish of the specié
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CO"QOO?WS, Cuv. The young lavarets first feed on insects; but, arrived
at a certain age, thoy also eat the spawn and young of the roach and the
ftblet. Young trout and young salmon require running water where
Insects cannot live, while the young of the lavaret requires more
Stagnant water, because the insects which form his food can there
live anq multiply. The spawn of the ablet and other small fish which
form the food of the trout, the salmon, and the lavaret is' obtained in
évery establishment of pisciculture by means of artificial spawnin g. As

€ young fish during the first time of their existence, if they were
leleed in ponds and reservoirs to increase, would every minute meet
With innumerable and unavoidable dangers, (fish, insects, &e.,) and
Would perish uselessly, one ought, before transferring the young fish to
Datural reservoirs, to raise them in fish-ponds, which are true nurseries of

sh. According to the extent of the pisciculturist’s business, these fish-
Ponds may be merely boxes or ponds, or, in short, any reservoir where
the figh can be placed under couditions that are favorable to its develop-
f’“’:‘lt, and where it can be protected against its various enemies while
1638 still too feeble to defend itself. '

7 —~TRANSPORTATION OF SPAWN.

The most common way of transporting spawn longer or shorter dis-
lees jg the following: A wooden pail is used, the bottom and sides of
vl}ich are covered with a damp cloth, which separates the layers of eggs ;

18 cloth is always kept damp, and in its stead moss or certain aquatic

Plantg may be used, between which the spawn is spread. In doing this,
Care should be taken that the eggs do not press against each other, and
3t the pressure of the upper layers does not injure the lower ones.
he establishment of Nikolsky sends fecundated spawn in this manner

Yough the whole of Russia. The glutinous spawn is transported with
- ¢ Plants to which it adheres in glass bottles, filled to three-fourths of
el:tli capacity with water, or in baskets and boxes wrapped up in dfnnp
oy S-. The vessels in which fecundated spawn is tra.uspor.-ted, especl-ally
as g dl§tances, must always be wrapped in substances whlgh are aslittle

of Possible conductors of heat ; -moss, felt, ete. Tor the different kinds
i t‘salmon the temperature must be 32° to 50° Fahr., while for other fish

Dust be higher.

Whatever means of transportation be employed, spawn must not be

'bed jmmediately after fecundation, as experience has shown that

© best time for this is when the embryo has reached that stage of its

eyeE’ilopment when two Dblack dots can be observed in the place of the
easTi:: Pl‘ansljortation of ﬁs_h depends on its age; the younger i.t; is the~
Vesge] It can be shipped. . Young fish scarcely hatched are scat in glass
is fs‘, the water on which must be changed every two or three hours.
'equent change df water may, however, be avoided by passing-a
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current of fresh air through it, which is done by means of a tube dipped
into the water of the vessel.

Spring and autumu are the seasons most favorable for transporting
fish. In the summer they are sent by night, being careful to keep the
water constantly in motion, even when a halt is made. During long
journeys the water in the vessels is renewed from time to time, and ail
is introduced by means of bellows and a tin tube.

8.—PISCICULTURAL ESTABLISIIMENT AT NIKOLSKY.

After having spoken ¢f the technical part of pisciculture, we will
give a detailed doscription of the arrangement and work of one of
the largest establishments of this kind not only in Russia but in
Burope. The work done at the establishment of Nikolsky will give us
a great deal of information and furnish many instructive examples.
This establishment is located almost on the boundary-line of the districts
of Démyansk and of Valdai, (province of Novogorod,) on the high-road,
77 versts (about 48 miles) from the Valdai station on the Nicholas
Railroad. The highest elevation of the Alaoune Mountains is in the
districts of Valdai and Démyansk, and these districts are, therefore,
crossed in all directions by high hills. The valleys formed by these
hills inclose a large number of lakes, mostly fed by small and rapidly-
flowing streams. The water of the lakes is pure and cold. This localitys
as 'will be seen, combines many conditions favorable to pisciculturey
especially for the breeding of valuable spocies, such as the trout. M-
Vrasski, a rich land-owner of this province, has made use of thesé
favorable circumstances .to found his establishment. After having
examined the work donme in France by Rémy and Gehin, and after
having studied the theoretical part of pisciculture, Mr. Vrasski, in the
spring of 1854, made his first experiments on the spawn of eelpout and
¢jaculus,” and finally on that of the trout. The food of the hatched
fish presented the greatest difficulties. Meat chopped fine, recommended
- by sowme foreign pisciculturists, was uusuitable, and inconvenient in
various ways. The food of young trout during their first stage consists of
aquatic insects, and, from an inborn instinct, they did not geize the pieceS
of meat except during their fall to the bottom, but never touched the® .
when motionless. The meat consequently began to decompose, changé
the character of the water, and the fish died. Mr. Vrasski then thought
of feeding the young trout with the insects which swarm in sta,gua/{lb
water, and obtained favorable results. The trout produced by him ‘111
1855 measured, two years later, 22 centimeters, and in some-the mil
was matured. After a long series of experiments, Mr. Vrasski achieve
the most brilliant results in fecundating spawn, and his echerimellts
led him to the discovery of a new method.

In order to fecuundate eggs, it is necessary, as we have said above, thab
the spermatozoids contained in the fecundating-ltquid of the male ﬁ%
should penetrate into the eggs laid by the female. - For this purpose it
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Was necessary, according to the manual which Mr. Vrasski followed, to
bress the spawn from the females into a vessel filled with water, to
Place the milt of the males in another vessel, and, after having diluted
the fecundating-liquid, pour it into the vessel containing the eggs. Mr.
Yrassky had meanwhile observed that fecundation was less successful
If there was any long interval between the time of extracting the spawn
Tom the female and the time of its coming in contact with the milt. If
this interval exceeded ten minutes, fecundation failed almost entirely.
¥ Lumerous microscopic observations made with Dr. Knoch, a learned
€mbryologist, Mr. Vrasski convinced himself that,in coming in contact
With water, the spawn ‘absorbs this lignid, and that the process of
_abSOrption takes no longer than half an hour; but that spawn placed
0 a vessel in a dry state remains a long time without changing,
and without losing its property of absorbing water and of receiving
Spermatozoids. The gpermatozoids of the milt, when brought in con-
At with water, make violent and rapid movements, which, however,
43t only one and a half or two minutes, while milt kept dry in a vessel
O,r On a glass plate preserves its qualities for several hours, during which
time the spermatozoids show under the wmicroscope the same rapid
le(’}“Gments which they make in water the moment they leave the body
°f the fish. In making experiments with the river-perch and the
Cering vulgaris, C., on milt that had not yet reached its mature state, he
oung that some drops of milt kept in a perfectly dry and well-closed
Wlinder had not lost their original qualities, even after six days in the
g.r diuary temperature of 4 room. By combining these data with the
eumstance that spawn and milt when taken from the bodies of fish
O ot come out all at once, but run out gradually and slowly, Mr.
fassky arrived at the conclusion that, by putting the spawn and the
il immediately in water, the larger portion of the eggs have time
no“_gh to get completely soaked, and that the ma ority of the sperma-
OZoigy lose their movements before the pisciculturist has time to mix
e_Dl‘Oliﬁc water with the spawn. Then Mr. Vrasski commenced to
ﬂ:t SPawn and milt in vessels without yvater, a.t.ld to pour the fecupdatin g-
res‘“d over the eggs immediately after having diluted th(? milt. The
ts were entirely satisfactory, for not a single egg remained barren.
ter having achieved such a brilliant success in fecundating spawn,
rasski associated himself with two others, with the view
naeé’uhding an establishment on a large scale. Ior this purpose he
ke the Pestoola, a river which joins Lake Pestow (1% miles long) and
Sevey Vého, (about 4 miles long;) with the water of this river hfa fed
fa] &l baging and fish-ponds, where the water could bg made to rise or
Whe -Y.mea.ns of water-gates placed farther up the river at the place
¢ it leaves Lake Pestow. :
feet)? building, built of wood, on stone foundations, is 12 sagenes (34
0ng, and 6 sagenes (42 feet) broad.
© Water of a pond is conducted into the establishment by means of
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a subterranean pipe, and flows into a tub called a ¢ leveller;” this is made
of two joists, is 7 feet high, and 4 feet 8 inches long and broad. From -
this reservoir water is distributed through the whole building. In the
middle of the building there is a large basin fed with running water;
which serves as a fish-pond for the male propagators and the females.
Itis made of planks, 49 feet long and 9 feet 4 inches broad ; itis divided
into several compartments, into which propagating fish of every kind aré
placed separately during the period of fecundation.

Parallel to this fish-pond there are, on every side, eight smallerbasins,
made of flagstones and supported by brick arches; each of these basins
is 23 feet 4 inches long, 3 feet 6 inches broad,and 103 inches deep. A pip®
comingout from the bottom of each of these basins feeds them with filtered
water, which is kept F of an inch high; after having flowed through these
basins, it flows out through a common outlet-pipe. The water of thesé
basins is 8o pure that it is possible to discern the smallest straw at the
bottom. In these basins not only the fecundated spawn is kept placed
in sm4ll square troughs, but also the young fishes, which, till the time 0
their being placed in the lakes and ponds, are there fed with larve of
insects and with young ablets, which are expressly raised in the establish-
ment for this purpose. On every side of the ¢ leveller” there are tw?
square boxes for filtering water through layers of sand and flint stones;
from these boxes the water passes into a third filter, and flows into th®
boxes where the fecundated eggs are washed. .

For ralsing fish the establishment has, besides the lakes and the river
five ponds with running water, p <ced one higher than the other. There
the young fish which have reached a certain degree of development are
transferred from the basins in the building; there, also, the propagating
fish are kept. The developnent of embryo is entirely successtul; av
this result is due as much to the ¢ dry process” of fecundation as to tb®
arrangement of the boxes with compartmbnts, and finally to the lo¥
temperature of the water (35° F.) in which the eggs are devel
oped. In other countries the eggs of trout are kept in a temperatuf®
several degrees higher than that of the water in the N ikolsky
establishment, which induces the development of plants and minut®
animals, which are injurious to the eggs. At Nikolsky the sa% .
(which has been previously washed in boiling water to destroy #
animal and vegetable germs) and the eggs are five weeks after fecuud“:
tion as clean as at the time they were deposited, while in foreign est?
Yishments they are obliged almost constantly to clean them from b y
spawn vl paiasitical plants and animals. At Nikolsky hatching g‘:sﬁ
on slower than in foreign establishments, which is but the natural res
of the low temperature of the water; but the slow development of ¥
spawn has this advantage, that the embryo grows more regularlys ‘“']
that. the young come forth preeisely at the time when insect-lar’
abound most, so that they are sure of their food. The trout and " B
salmon generally spawn in November, and thus in foreign establis
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ments, at the comparatively high temperature of 43° Fahr., the young
fish dovelop and require animal food as early as February, a season
of the year at which it is impossible to get insect-larvee; it is there-
fore necessary to feed the fish on chopped meat, which, besides being
€Xpensive, changes the nature of the water and occasions a loss of fish.

1 our establishment, however, the development progresses more slowly,
80 that the young fish, which at first requires no food (the umbilical

a%,as we have said before, is during this first stage of development
absorbed by it,) is hatched in April, and becomes a young fish in the
Iniddle of May, when a large variety and abundance of suitable food can

€ found in every sheet of water. This food consists of living aquatic
animals and insect-larva, which are gathered with muslin nets. At
T‘he end of May the young of the ablet, (Cyprinus alburnus, L.,) taken
Mmeqdiately after being hatched, are added to this food.

During the period of Traising the young fish in the establishment,
Special care must be taken to prevent the drowsiness or sleep of the young
sh, 1n g low temperature everything works well, but as soon as the

Mperature of the water is elevated, the young fish show a certain
Testlessness in their movements; they gradually seek that part of the
8bparatus which receives the water fresh from the feed-pipe, and there

16y gather in compact masses; their respiration is accelerated, the

Outh remains open, and the gills move with an. effort; then the tail
?nd head grow pale, and finally the fish dies. This sickness increases
;,1 Droportion to the heat of the water; and the more sudden the tran-
sl 101 from cold to hot the quicker does the young fish die. This circum-

A0ce s explained in the following manner : Water, like all liquids, has

© Property of absorbing gases. The quantity thus absorbed increases

o0 the temperature gets lower, and is less when the water is hotter.

I8 property of water is especially importaht with regard to oxygen,
8Ollchtis one of the elements of the air, and which can contim}ally dis-
inﬁve In water. The absorption of oxygen by water h'as an immense

Uence on the life of fish. The young fish through its gills is con-
Utly inhaling oxygen contained in the water, which passes into its

Uth and decomposes its blood. At the same time it cjects with the
ig»ter carbonic acid, which is a superabundant element in its organiza-
blon. If the water contains less oxygen than is rgquired to oxidize the
eou(:d’ the gills change their lam.ellze, and their fringes agglutinate, de-
ri} 1;0§e, are covered with parasites, and the want of oxygen necessa-

o ings about the death of the fish, The necessity of oxygen forces
a uy Oung figh toward the place where the water has not yet become

Tated with carbonic acid, viz, toward the opening through which
Otheiompartment is fed with water, Each fish seeks to drive away t.;he
way 1:'0 get sooner to the fresh water; the feebler ones have to give
ratién ®Come still feebler, and perish on account of msufﬁ‘cient; respi-
are o - To avoid this suffocation of the young fish, the following methods

ployed at Nikolsky :
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1. Through the box, with compartments at a certain distance from
each other, and at a convenient 'height above the boxes, zine pipes aré
placed, pierced by straight openings, joined to each other, and at their
ends to other larger pipes. Some of the water coming from the filters
in this way flows out into the box, through the openings of the pipes,
in the shape of a fine rain. All these small drops of water pass through
the air during their fall and become saturated with oxygen; in striking
the surface of the water, they refresh it with diminutive drops, whicl,
rising and falling, increase the absorption of oxygen.

2. To renew in the water the oxygen destroyed by the respiration of
the fish, air is also blown into it by means of bellows. This method i8
particalarly useful, because the air, entering the water from above and
below, only passes through it slowly, being retarded in its progress by
the pressure of the upper layers. Moreover, the contact between the
water and the air is more complete, and is brought about on compara-
tively larger surfaces, which, of course, causes a greater absorption of
oxygen. In following this method, care should be taken to blow aif
into the water for a tolerably long time; and if it is impossible to do it
continually, it should at least be done in such a manner as to let this
aerating process go on, not onlyin one place of the box, but throughout
its whole extent. "

3. As, independent of the respiration of the young fish, the decreas®
of oxygen is brought about by heightening the temperature, this incon-
venience-is remedied by putting ice in the filters or in the boxes, the ice
being put in special receptacles, so that it cannot communicate itS
impurities to the water.

Jointly with this method, the following is also employed: as soon 38
the temperature of the water commences to rise, the embryo, even if it
should not yet have reached the state of young fish, is transferred to the
ponds, where, as wuch as possible, it is placed in the bed of the Pestookd
River, which flows through all these ponds.

The extent of the establishment enables it to fecundate annually
5,000,000 lavaret * eggs, 2,000,000 trout eggs, and more than 1,000,0OO
salmon eggs. The basins and nurseries are large enough to raise an
feed every year more than 600,000 fish. Besides this, the establishment
can prepare for the trade about 1,000,000 eggs which have reached that
stage of their development when the eyes of the embryo can be dif°
cerned through the skin. :

The establishment of Nikolsky, for the foundation of which, inde-
pendent; of the personal funds of the founder, the government 12
granted a subsidy of 30,000 rubles, (821,000 gold,) was, till the ye8%
1868, under the direction of a society o' pisciculturists, but since th¥
year it has become the property of the national treasury, and is#
present under the department of agriculture and rural industry.
long as it was in the hands of private individuals, its aim was va.lmos

* White-fish, (Coregonus.)
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exclusively a commercial one; <. e., the sale of fish raised in the estab-
lishment, particularly to the two capitals, Moscow and St. Petersburg.
But after it became the property of the government, the establishment
has ip pisciculture assumed the same place as a model-farm in agricul-
ture, or an acclimatizing-garden in horticulture.

Three methods are known of prébpagating new species of fish:

1. The transportation of grown male and female fish to a certain given
%00a1ity. By this means salmon and salmon-trout have,;in 1852, been
Introduced in Lake Peipus; but by this means but a very limited
Dumber of fish can be propagated in a river or in a lake, as, on account
of the vast extent of these natural reservoirs, there is very little chance
of the two sexes meeting at the proper season and in a favorable place,
80 that this method is far from insuring the multiplying of the species.

2-_ The transportation of fecundated spawn by natural means from
06 reservoir to another. *This method is often followed, and in many
Cases it leads to good results ; but it could not be applied under all cir-
(:‘“lnsmnces, for many fish spawn at a great depth, or in inaccessible

aces, .

3. The transportation of spawn that has been fecundated artificially.
This method answers the purpose best.

_The establishment of Nikolsky is in a locality which communicates
With the hasius of the Volga and the Ladoga. It is only one verst (five-
Sighths of a mile) from Lake Vélio, which, through small rivers and a
ﬂke, commaunicates with Lake Ilmen. 'These rivers are the Yavon, the
000113, and Lake Seligher, which, through the Selijarooka River, has a
thmmunication of about sixty miles in length with the Volga. Thus
Ve €stablishment combines the climatic conditions of the basins of the

olga auq the Ladoga—conditions which are very favorable to the aceli-

at‘ization of fish from one basin to the other. The common lavaret,
.OP nIStauce, does not exist in the basin of the Volga, while it'abounds
1: ,tha»ﬁ of the Ladoga; the latter, on the contrary, has no sturgeon,
hile these are very common in the Volga. The establishment has,
er(”fOPe, made it its object to spread in the basins of Russia those species
8h which are wanting, but which, as far as the quality of the water

' the climate are concerned, might be introduced thiere, and which, by
th?lr brice, might offer great advantages to fishing-industry. With
u ; View, the introduction of lavarets into the' basin of the Volga was
Crtalken, Numerous species of this fish, as we have said above, are
lln.d in the basin of the Ladoga, while in that of the Volga only a single

8 ‘§ found, the large and excellent species of white lavaret, called in

SSian “Bélorybitsa.” As the place of transportation, Lake Seligher
half €en 8selected, where every year several thousand lavarets .one and.a
.1engtl"el‘8hock to three vershocks (two and a half to five inches) in
Lare let loose.
thag e .su.ceess of this attempt can no longer be doubted, cohsid‘ering

the fish loosened in the Volga constitute the second generation of
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lavarets bred and raised in the establishment and completely acclima-
tized in a locality midways between the basin of thé Ladoga (the home
of these species) and that of the Volga; so that these fish in being
trausported to the latter do not undergo any material change of natural
influences. :

Among the species of the sturgeon kind it is principally the sterlet
(Acipenser ruthenus, L.) whose artificial breeding has long since attracted
the attention of Russian and foreign pisciculturists. The attempts ab
artificial fecundation of this valuable species made in Russia in 1869 led
to excellent results, and during the course of the year 1870 the ministry
of domaing was able, at the request of the British government, to send
several thousand sterlet-eggs to Scotland; these eggs arrived safely at
their destination, packed in tinned copper vessels, and were placed in
the rivers of that country.

Since 1870 the piscicultural establishment of Nikalsky has made ex-
periments in multiplying sterlets in lakes and pouds. 'The forwmer experi-
ments in myltiplying these fish by letting grown fish loose had always
failed. The fish lived, grew, but they did not increase ; which ¢ireum-
stance induced the erroneous opinion that it is absolutely impossible to
multiply sterlets in pouds and lakes. The cause of this failure not
having as yet been studied exactly, the belief may be allowed that this
opinion does not rest on a solid basis. Of all piscicultural establish-
ments, that of Nikolsky, being in Russia, the home of the sterlet, has
the exclusive opportunity of studying and of solving definitely the prob-
lem of wultiplying this fish in lakes aid ponds; the experiments which
have been commenced for this purpose are still going on and will be
continued till definite results have been obtained.

In 1871 the establishment of Nikolsky commenced to sell fecut”
dated spawn and hatched fish with the view of giving private indi-
viduals an opportunity of introduciug valuable species at a moderate prices
into their own waters. The spawn is delivered by the establishment il
that stage of development when the eyes can be discerned through the
skin. From the timne that tho establishmeut has advertised the sale 0f
spawn and of hatched fish, it has received orders from different parts 0
the empire amounting to several tens of thousands of eggs, as well 3
of hatched fish of the trout, the salmon, and the lavaret, delivered at #
fixed price; besides this, about 2,000 eggs are sent gratis every day 0
the Academy of Forestry and Agriculture at Pétrovsky, near Mosco™"
Spawn is sent to the most remmote provinces of the empire, for instancés
to the province of Stavropol, without undergoing the slightest chang®
It is remarkable that the spawn sent to the Academy of Pétrovsky
when the cold was severe, froze during the journey in spite of its being
covered, and thawed in cold water on its arrival at Moscow, has 10

“suffered in the least, and that of 2,000 eggs only ten were not hatched:
Spawn is transported partly as merchandise by express train, and parﬂy 1
under the authority of the wminister of the interior in the mail-cars.
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The fish are sold from the age of six weeks to two years; the prices
fixed for spawn and fish are the following :

Gold,

1,000 trout or lavaret * eggs, fecundated, and having reached the
Stage where the eyes can be discerned..............c. ... ..., $2°10
00 young trout, six weeks old and able to seek their own food.. 2 10
00 trout or lavaret, three months old................. D 3 50
00 trout or 1avaret, six months old.......... feeeeeiaraceaaaaa 5 60
00 trout or Javaret, One year old......«eevureaeennreaeeenenns 10 50
100 trout, a year andabalfold..........ooiiaiii it 17 50
100 lavaret, a year and a halfold. cccoeieeneiirininraaneniannn 14 00
00 trout, two Fears old. - .« . .eeeuneeeeseaaacaeaeeanenaeans 24 50
100 Javaret, two Fears Old......ooeemeineaeniane it ananns 17 50
00 trout, two years and a halfold....... ... ... ... ... ... 31 50
100 trout, three years old.........cucueueneienennnennnaennnnns 38 50

thThe sale takes place at the following dates: IEggs, from the st to

1 13th of January to 15th and 27th of March ; hatched fish, from 1st

°1dl3‘th March to 1st and 19th of June; trout and lavaret, one month
»1u September and October.

9.—PISCICULTURAL ESTABLISHMENT AT SUWALKI.

We think it our duty to mention, after the piscicultural establishment
N ikolsky, another establishment, founded by the government in the
:‘;Vince of Suwalki, with the view of increasing the revenue from local
lCries,
This establishment is located in the water system of Lalke Wiczera, on
¢ Guuneza River, which, near the town of Suwalki, flows through Lalke
in llcz?l‘a and falls into the Augustovo Canal. It commenced operations
t 860, devoting itself chiefly to the breeding of trout, salmon, and the
(00 very rare species of lavarot found in these lakes; the ¢ stja, ”
ro”e!lonus marena,) and the “ seliava,” (Coregonus albula,) species which
® 0ot 50 rare in the countries bordering this province on the west.
foe he fish raised in the establishment either from spawn artificially
estuDQamted received from other parts, or from spawn fecundated at the
. a"bllshment, have been placed in thelake. The species to which they
Dro(;x-]ged have in this manuver been introduced in sixteen lakes in the
estali?‘(f'e of Suwalki belonging to the gqvermnent. The labors of the
rom Ishment have exercised a favorable influence on the revenue derived
hic t!le fisheries on Lake Wiczera, so that the revenue from fisheries,
Pubjeg In 1860 brought 120 rubles ($84) per annum, has risen to 700
a e“ @490) in 1869, while the amount of annual revenue from the
(814 of Augustovsky has risen from 1,600 rubles to 3,300 rubles,
120.t0 9,310,)
thi ela\‘.aret; has been propagated to such an extent that at present
~ 5h i3 50ld smoked on the Warsaw markets, which never was the

* White-fish, (Coregonus.)
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case in former times. This fish, entirely unknown to the trade, was
formerly only found in very insignificant numbers in Lake Wygri.

Among the private establishments we ought not to pass in silencé
that of Senator Zeumern located about 22 miles from St. Petersburg,
which chiefly raises troat. '

10,—PISCICULTURE IN FINLAND.

In Finland, piscicalture has assumed vast dimensions; there are ab
present in that country more than ten large establishments, which pro-
pagate valuable species of fish, such as the trout, the salmon, and the
lavaret, '

The man who has doue most for pisciculture in Finland is the famous
pisciculturist Holmberg, who, in 1862, became inspector of piscicul
ture in that country. Ie has personally contributed toward the found-
ation of the following establishments: at Stokfors (province of VVyborg)
on the coast of the Gulf of Finland; on the branch of the Kioimen®
River called Soutte; in the town of Tammerfors, where the establish-
ment is fed from the falls of the same name; and at Aborfors on 2
branch of the Kiolmeéne River. This last-mentioned establishment
propagates the salmon of the sea.

Through the active and enlightened assistance of Mr. Holmberg, the
establishinents of Swarta (Province of Newland) have been founded o3
the river of the sawme name. There they principally propagate the lava:
ret, the salmon, the trout, (Salmo fario, L.,) and the carp. It has bee?
observed at this establishment that a salmmon which measured 143 inche8
and weighed nearly 14 pounds in August, 1863, had in the month of Octo’
ber attained the weight of 1§ pounds and the length of 17 inches. It hads
therefore, in two months grown in length 23 inches, and in weight mor®
than } pound. The carp intended for propagating have been brought
from Lubeck in 1861, We may also montion the piscicultural establish
ment, of Kroneburg, on Lake Ladoga. Those of Kioumene, located af
several points on the river of the same name, near the Gulf of Finlants
that of Keksholm, on the Island of Sikkolauter, between the sources ©
Wokcha and the hills of Keksholm, &e. The fecundation of spawn 1B
these Finland establishments bas at first been carried on according ¥
the ¢ moist method” introduced there from Norway ; but since 1862 th8
4 dry method,” inveuted by Mr. Vrasski, has been followed with grod
success. : g

Regarding the raising of young fish, we must remark, that in the
larger nunber of piscicaltural establishinents in Finland the young ﬁsl?’
remains only for a very short time in the building, and as soon a8
las absorbed the umbilical bag it is let loose in the rivers. d

As food, the young of the Aspius alburnus, Agass., are used, rﬂise'
specially for this purpose; the larve and cocoon of the viviparous fiyr.
(Sarcophaga carnaria Cuv. Musca carnaria, L.) and finally flesh of L
or meat chopped fine. A

The salmon are particularly fond of quite young ablets; thus in th
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establishment of Swarta it has been observed that young salmon would
In a few moments-devour seven or eight little ablets.
;Independentpf the establishments which are employed in the.propa-
gation of “winter fish,” there are in Finland many other establishments
Which raise the several kinds of “summer fish,” the perch, the bream,
&e. These establishments are found throughout the whole interior of
the country, and their number increases every day, for they require
;?bher any very great expense for starting, nor much care in working
ém,

C—REPORT ON THE STATE OF PISCICULTURE IN - FRANCE
AND THE NEIGHBORING COUNTRIES,

By M. BoucHON-BRANDELY, dssistant Secr;etary‘ of the College of France.

[R°P0rt to the minister of public works jn 1873, translated from the French by H.
Jacobson. ]

1.—INTRODUCTORY REMARKS.

Pisciculture, which, in the College of France, has developed so rapidly
Under the direction of our celebrated physiologist, M. Coste, and of M.
o Ohantran, is a science which ought to have a place in the system of
Wstruction, _ ‘ :
thThe mission which you have confided to me has enabled me to trace

$ outlines of an economical and practical treatise, which I shall soon

V6 the honor to' present to your excellency in complete shape.
ha ¢ know from the reports of Mr. Ashworth how much Great Britain
18; Profited by the national enterprise of M. Coste, since as early as
00 the salmon-fisheries of Scotlind and Ireland alone amounted to

rOPe than £800,000." Gérmany, Belgium, and Holland have likewise
'un(;ﬁted from our establishment at Hiiningen, which liag been orgam:nized
or °r the direction of M. Coste, thus pytting to practical use a discov-

% 0 physiology. .

e 8, countries which I have visited, Switzerland, Austria, Italy, all

Wally show signs of remarkable progress, which is due to the lead

Isn.by France. . _
cientW‘ould be very much out of plaqg m.our dz.uy to trace to -the an-
Dorg Inhabitants of China and India discoveries to which they were
Wi ct?‘Stra,ngers. ‘We mustnotconfound pisciculture, properly so called,
globethe art -of fishing, which at all times a,nd: in all countries of the
hig iq lias been held in great hopor ; and Rémny has certainly not got
eml)irea of fecundating spawn artificially from the annals of.the celestial
or 011? N.or had the College of France to look for a',dwce to India
crowﬁe?la In making its first scientific attempts, which have been

ovelo - With such signal syccess. Not much time was consumed in

Plng this first great idea, and. Hilningeh was established. - The
8. Mis, 7433 ) o
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favarable results which had been obtfuued are-at the present day 111
danger of being lost.
~ The idea has been broached of replacing Hiiningen by an establish-
‘ment in Franece organized on the same plan, but your exceliency will
see from the concluding part of my report that, in order to meet satis
factorily the demands of pisciculture, you ought to merease the number
of establishments by diminishing the importance of each one.
Professor Joly, of Toulouae, has, in.1866, published a report on river
pisciculture in France, w lnch gave rise to.the brightest hopes. The dis*
asters which have fallen on our unfortunate country have again made, all
this questionable; but if we bave lost Hiiningen, the laboratory of
the College of France still exists.and continues the work commenced
at another period uuder such brilliant auspices. From that institution
cotes the impetus, aud I had new proof of this during the tour which I
have just made throungh Switzerland, Austria, aud Italy. :

2,—SWITZERLAND,

Switzerland, more than many other countries, has profited from
the new science of pisciculture, and the progress made in that country
deserves to be widely known. The federal goverument, the cantonal
governments, and private individuals saw thatthis science contained #
-new and fruitful source of wealth for a country whose waters are O
such excellent quality and are so well distributed. Pisciculture has
made Smtaerlaud its adopted country, BEstablishments have beel
founded by cantous and -by private individuals. Te these last mew
tioned the State granted great privileges, and the fishing- Luvs proteﬁt
them, and at the same time favor their experiments,

In Switzerland, as in France, the number of fish in rivers and Mkes
decreased rapidly, and in Spite of their great wealth of fish it was high
time' to remedy this matter. Artificial pisciculture has supplied tB0
remedy, and at present the fish increase as fast as they are destroye®

+Before reviewing the establishments which I have visited, I mus '
mention a fact selected from a large number: the mhabltants of tho
village of Vallorbe, near Jougne, about twenty years ago lived from b
fisheriey in"the river Orbe. By exhausting this river, which was eSPe
cially rich in the salmon kind, without ever replenishing it, the ﬁSh"r
and their families were rcduced to absolute want. The observations o
Rémy, contirmed by experiments made at the College of France, reache
the ears of the schoolmaster of the village ; he first studied pmuculf'“
theoretically, and finally’ attempted some experiments, which wer
crowned with success. The inhabitauts of the village anxiously bfl
somewhat incrednlously followed the different phases of the artificl’
hatching of fish-eggs, Which went on under the most favorable cond 1
tious. The village becawe interested in these experiments, and sever
bundred francs were annually appropriated for aldmg the lschoolmﬂvS
in hLis enterprise. At the preseut day the river swarms thh ﬁsh,
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according to the official report there are cighty families which live en-
tirely off the fisheries.
The first establishment which we visited in Switzerland is that of
r. Vouga, a learned and conscientious man. Every pisciculturist
knows Dr. Youga by reputation, and at the last scientific congress held
at Lausanue a conference regarding his work was held, and was greatly
Abpreciated by scientists. His methog of artificial fecundation consists
111‘1)1acing the eggs in a vessel without water and then pouring in the
wilt, Of 6,000 eggs which he thus fecundated last year not one proved
& failure, The establishment of Dr. Vouga has not yet been entirely
Organized, but it has already rendered excellent service, and the river
{QUSS\ which is farmed by him, is now, through his exertions, com-
Dletely stocked with fish. '
' ;Ml‘.’ Hasler, of Interlachen, is an intelligent and practical man, who by
Wself has learned all the secrets of pisciculture; he makes many
S¥periments on the nature of the water and its influence on the devel-
Opment of fish. His establishment is fed from a very pure spring and
Ow the Lutschine, o stream formed by the glaciers of the J ungfrau.
T. Hasler has carried on pisciculture for four years only, and he pos-

Sesses the most remarkable specimens of fish, which he has bred and

I‘fliaed artificially. The. question of food constantly occupios his atten-
00, and we beliove that the system ho has adopted, and which consists
ln Putting the young fish in water which was but seldom renewed,
OWing the infusoriwe to develop, will prove very satistactory in the end.
he cantonal establishment at Zurich, Jocated at Meilen, has been in
.-ODQT_&tion for sixteen years; it is destined to replenish the Lake of
inunch from the waters which feed it, and to improve the species found
® sum of 3,000 francs for this establishment. .
org very year, in the month of October, the government orders the ﬂ;h-
to gather, at the sources of the Rhiune, salinon destined for repro-
c_‘lct:io“_ These salmon are placed five in a cask filled with water and
3Dable of holding from 400 to 500 liters, (874 to 109 gallons.) They
re 8ent to Zurich by milrdad, and from there to Meilen Dy steamer.
Uring the journey the water is Tenewed three tidies. At Meilen they
re blaced in water to await the time of matarity.
‘Vitg th(? reservoirs of the establishment very' fine la.lcq-tr011£ are k.ept,
brog Which a cross-breed is prodnc(?d.v The' object of this crossing‘ is ,to'
the suee a variety of the salmon kind, having the shape and quality of
. f‘lmou, and preserving at the same time the habits of the trout,
% 1t i3 desired to produce a stationary salmon, staying in the waters
elie ‘:3 lake, without fecling the necessity of going into tho sea. It is
is ed that this result has been obtained, and it is even thought that
Cro8s-breed is capable of reproduction. - Tho person who is at the
of this establishument has assured us that this is the case, and the

ex : : .
Periencq of Mr: Samuel Chantran, of the College of France, has proved

8

that part of Switzerland. The government annually appropriates
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it. The specimens shown to us were, without a single exception, very
fine, and ‘even if this were the only result obtained, it would be a great
step toward improving the species.

A million of young fish are every year thrown into the lake of Zurich,
whiel, without.this precaution, would not ‘contain a single trout on
account of the rapid increase of fish of prey, especially of pike.

The establishent of Mr. Massrt, of Berne, is one of the most com-
" plete and best organized,which I have seen, and shows the great expe-
rience of its proprictor in pisciculture. It is located ou the banks of the
river Aar, seven or eight kilometers (43 to 5 miles) from Berne. The
water which feeds the basins is of two kinds—spring water and river
water; during swnmer the latter is used, because it is more abundant
aud carries with it more alimentary matter than spring water; it is
besides just as frosh at this time of the year ou account of the snow
melting in the mountains, which are very near. Spring water is used
during winter and for hatching. The basins of the establishment aré
small but deep ; the largest only measures 80 squate wmeters and has @
depth of perhaps 2 meters; they are dug into the ground.

. Mr. Massart, like all pisciculturists who are obliged to experiment il
order to learn, has, in the' beginning, met with mauy failures; but bY
perseverance be has succeeded in averting the misfortunes whichk
seemed especially to strike the young generations. It.is well know?®
that the most critical moment in breeding fish is that which follow8
immediately after the absorption of the umbilical bag. During this
period, which lasts at least four to five months, the young fish are fr¢
quently attacked by what is commonly called malady of the gills, and.
at this moment the choice of food is a matter of the greatest importance

Mr. Massart places his young salmon, two weeks before the absorP’
tion takes place, into a large basin, which is not very deep, and b¥
sparingly fed with water, and which remains almost cutirely dry j:ol’
seven or eight months of the year. During this time the infusm‘{m
_ have time to develop, and when the young fish are placed in the basil
they there find a food which is suitable for their age. . .

Mr. Massart actually raises 20,000 trout every.year, and besides fur
nishes the- Prussian administration at Hiiningen with millions of eg8®
which are from there sent to different parts of Europe.

Ldrge numbers of white-fish live with the salmou, and serve them f’s
food. Mr.-Massart adds to this boiled corn made into a paste. It W)
scarcely be necessary to say that pike or perch, as soon as they sho™
themselves in the waters of the establishment, are- immediately kiued.'_

This piscicalturad establishment is destined to a great developmenb'
and will render great service to the city of Berne. The govel?llmell ;
has given Mr. Massart the right of fishing atevery season of the year, 88
keeps a close watch over his property, A meighbor, who was convict®
of having taken two trout out of his basins, was arrested by the cal”
tonal police, and had to pay very dear for this transgression.
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_Since that time Mr. Massart has had nothing to fear from trespassers.
Pishers who cateh. fish which have not yet attained their regular size
0ust throw them into the basins of the establishment if they are alive ;
f dead, they are confiscated aud given as food to other fish.

Mr. Massart has also made interesting experiments with a view of
deteI‘lIlining the influence of* different waters on the development of
fish.  From the specimens which can be seen with him, one arrives at

© conclusion that rapidity of:current and fresh water are esséntial
ouditions for raising salmon. ’ '

In concluding our Swiss review we must briefly mention the establish-
Went of M. de Loés, at Aigle, in the canton of Vand, and the measures
Which the cantonal government has taken for replenishing their rivers.

. M. de Loés, like Dr. Vouga, isa corresponding member of the Acclima-
Hzation Society. Ilis experience is very valuable,. and the federal
80Vernmeny has understood this so well that it has intrusted to M. de

03 the entire administration of pisciculture in the canton; and, thanks

O his exertions, there will soon be no lack of fish in the lake of

€heva, in the river Rhone, and the rivers of the canton.
‘At the request of M. de Logs, the government has established two
8h-ponds at Lay, near the banks-of the Rhone, where thoge fish are
ot in reserve which are destined for reproduction. A government
eommissio'ner has to examine the ﬁshiug,'and retains those fish which
are to form part of thisreserve. As fishing in this part of the river can
Omy take place during the spawning-season, since salmon and trout only
%me thers at that period, suitable fish are easily selected. Later, these
are returned to their owners, who would lose all their privileges if

'%Y would refuse to submitto this arrangement. This excellont idea,
c:g‘tewhn-t; modified, has Leen put into practice in two rivers of the
the 00 of Vaud, the Thitle and the Arno, and: the persons wlio rent:

h'e fisheries are obliged cvery year to deposit some fecundated eggs in
¢ fish-ponds established near each of these rivers. ’ :
g + de Lois is subject to the, same cb.ndit.ions as regards the canal
themng parallel to the Rhone, in which he is authorized to ﬁ..s:h during
o Whole season. Iis hatching-establishment is" well organized, and
t Ables Lim to fill all the orders seut to him. After having procared all
Sh he wants, he places them in his basins, waiting for the mowment
able for reproduction. The eggs are then placed on an apparatus,
1 receives water from an excellent spring in the mountains.
Darﬂe‘ha.t.chingq)rocess, which is always entirely successful, is conducted

'l‘hy on sand and pa-l_'tly on clay. o ) :
loy o eStablishment for raising fish, located somewhat lower in the val-
Whiy ;116 Rhon_e is fed from a very abundant pr‘il.lg, fom.nmg a brook,
Al 1. de Lo.és has (.lcveloped t? the? Téngth of one lnlc.)meter, (g of
dogg ;1) by making it twist several times in a square, cach side of wh_lch

10t measure more than 100 meters, (328 fect.) Small lakes are

1

fa:V()[-
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arranged at certain intervals, and deep and well-shaded holes serve as
a place of refuge to large numbers of fish of every age.

The results obtained by M.-de Loés are very remarkable; and this
learned pisciculturist has not yet said his last word in the matter.

From time to time piscicultural meetings are held in the canton, in
order to make known all the secrets of this new science, which is des-
tined to be of the greatest importance for Switzerland. 'We must eon-
fess.we would like to see this practiee introduced in France. ‘

Numerous societics bave been formed, especially at Fribourg, through
the exertion of M. de Boccard, and in tho neighborhood of- Aigle, of
which I will speak in another place. '

3.—ITALY.

_ The necessity for replenishing rivers has not yet been felt in Ifaly a8
much as in other conntries of Europe. This country, on account of its
geo§ra_-phical position; offers exceptiounally fine opportunities for fishings
and the seas which surround it on nearly all sides supply all the wants
of its popnlation. As in Switzerland, so there are also in Italy, many
lakes contaiuing various kinds of excellent fresh water, but Switzerland
has no sed-fishing, possessing only its lakes, which would soon be €%
hausted if they were not constantly being replenished. '

The rivers aud brooks of Italy are, with few exceptions, dry daring #
great part of the year. Those water-courses which never dry up entirely,
experience such .a large increase of water at the time when the sno¥
melts, that it would be useless and ¢ven imprudent to found ]‘)iscicu'lt:ul‘al
establishments. . . D

They do to-day what thoy bhave done for centuries. At Venice as at
Naples,.nothing is changed. At Commachio the same plan is followé
as that which has been so well described by M, Coste.  In the cities Of,
the Adriatic and the Mediterranean, Ancona, Beri, Brindisi, Civit®”
Vecchia, Leghorn, Genoa, &c., the resources of the sea are inexhaust”
ible. But it is none the less true that the persons who are at the hef
of the administration fully understand the necessity of revising the fisb
ing laws, and a project for doing this will soon be laid before the Iti}lia'n.
Parliament. )

In Italy also the laws have become insufficient for protecting the fisb’
eries ; and waste, the use of hurtful fishing instruments, and the cons?
quent destruction of fish, have made protective measures necessary’
There is only one step from this to understand tlie necessity of replelz
ishing those rivers whick offer favorable conditions for so doing; 3%
sooner or later the government will be obliged to interfere in the wé

ter. .
4.—AUSTRIA,

Artificial biscieult’ure has only been introduced into Austria dﬂfing
the last eight years(' The imperial government has taken the initlat?“;
steps by founding on its domains hatching-establishmnents from Wi
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BVfary year many thousands of young fish are supplied to the lakes and
Deighboring rivers. The -first establishment was that of Salzburg,
foundea in 1865. The government at first granted it a considerable
3nual subsidy, but for the last three years it has been able to cover its
€Xpenses, by raising from 10,000 to 13,000 young fish, and sending
3’0(_70,000 of fecundated eggs to the different proviuces of Austria, to

Witzerland, Hollaud, and even to Hiiningen.

At present every province of the empire possesses its own piscicultu-
Tal estaplishment. ~ ‘ '

In upper Austria two societies have been formed, ene at Linz in 1870,
A0d the other at Ische iu 1866 ; the former numbering 93 members, and
the latter 29, ; "’

,Ill tlic province of Salzburg the society has the name of % Central In-
?tltute of Artificial Pisciculture,” and tumbers 96 members.

In Tyrol a socicty was formed in 1369, consisting of 9 members; and
Aother at Tarbole in 1873, numbering 42 members.

) éﬂ Bohemia a society has been formed at Nachod, numbering 43 mem
S. ' : '
_Iﬂ the province of Bukowina a society is being organized uunder the
'rection of M. L. Lindes, and the minister of agricultnre has just granted

M the sum of 800 florius, . ' :
Py © must here also mention the piscieultural establishments of the
. Nices Schwarzenberg, who have sent a number of specimens to the
-estenpa'Exposition ; tho cstablishment of Baron Washmgton, the Jarg-
Pisciculturist of Austria, at Wildon near Graz; and.M. Pammer at
. Yz, who furnishes the river Murr with fish. :
thThe Sul;burg est-ablishl.nent, the largest of all, has beew founded ou
® blan of ‘the one at Hiiningen. The hatching apparatus of the College
,F_l"ﬂnce is used in a somewhat improved shape. Theso apparatus
Ateh gvery year 3,500,000 eggs. ' ' : :
h‘e establishment ig located near the imperial castle at Salzburg, at
8400t of the Alps, only two and a half wiles from the city. . ,
6 he basius to the namber of fifteen ave all fed by.spring-water; they
Dartly covered so as to afford places of refuge-for the young fish-
ee lfl)riilg is in the house of wutchmfm amd in the very place where
the atehing tal.(es [.)lace; a large basin of.t..his fresh w:.\.t-er s‘un‘ouuds
uel:iotmse,, and in this t}xosg ﬁsll aro kept which are destined for repro-
l’al‘atin. The other basfms, in which there are fish of every age, are con‘\ -
ey iVely small; that in which 20,000 young fish have be.en placed this
(abou::;)‘nl.y 24 meters long, .(ncm'ly 4 feat,) I meter 20 contimeters broad, A
: 4 feet,) and 35 centimeters (about 13 feot) deep. -
i W‘Shqthel.‘ basins are reserved, one f9r carp and th(? qther for :1(111.a1-iu‘m
DrOI’JOrt"Ch lncreanA w_xth:au a]ll]o.:it mcredib_le ra-pulxty‘, and being in
uarg 101 to the size of the establishment, whose ares is about 30,000
Meters, .
3b0ut?§§0f(l consists of white-fish anﬁl horse-‘ﬁesh; and at the expeuse of
ranes per day, 30,000 fish of all sizes are fed,
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5. —MUNICH.

Bavaria has not remained behindhand, and .piscicunlture, which num-
bers many experts in that country, has made considerable progress.
The fishing laws are very rigorous, but are very little regarded. The
public markets are under strict superintendence, and considerable fines
are imposed on those who repeatedly transgress the laws. . The craw-
fish is numbered among that kind of fish whose capture is prohibited
during the spawning season; females bearing eggs must again be
thrown into the water, and none can be taken before they have reached
their full size,
There are at Munich dlﬂ'erent establishments, thqt of M. Kiiffer afford-
ing great interest on account of the mmphmty of its arrangement the
small space it oceupies, and the great results obtained. I have there
seen more-than 200 trout, two years old, weighing on an average 350 to
450 grams (somewhat more or less than 1 pound troy) in a single ston®
vat 13 metfers long, (almost 5 feet,) 756 centimeters (2} feet) broad:
and 60 centlmetels (about 1% fect) deep.
In anothgr compartment 2% meters (about 8 feet) long, 13 meters
(almost 5 feet) broad, there are more than 6,000 crawfish, the finest of
which weigh 250 grams (3,750 grains) (n\d more.
Salmon to the number of six, and weighing on an average 10 to 12
kilograms (about 25 to 30 pounds,) are packed so closely in one of thes®
small vats, that it is impossible for them to turn round; yet they do nob
© seem to suffer from this position, which they have occupled for a long
time. These remarkable results have leen obtained by constantly
renewing the water, and by providing good and abundant food. .
The experiments of M. Kiiffer have been specially diveeted to the

acclimatization of the Salmo hucho, a variety of salmon which ig peculiaf
to' the waters of Bavaria, and.which after the experiments made by the
College of France could easily be acclimatized in France.
. This fish, which to the characteristics-of the salimon adds the station
ary habits of the trout develops in a very short timé; it can be accll‘
matized in every water, and does not sufter from a change of tempers-
ture; it is casily fed with white-fish and salt horse-flesh, after a nevw
systeém which lias stood the test of experience. M. Kiiffer carries 0B
all hls hatehing-operations. on sand.

 In Bavaria I have made some observations which deserve 1ttent1011'
A number of species which serve as food, and which are very scarc®
in France and Switzerland, are very common in the lakes and rivers ©

* Bavaria} carp, pike, and pelch are almost given away in the Municl
market. A

The question is naturally ISLed, why have thoso Bavarians Who-

occupy themselves so jnuuch with piscicuiture not endeavored to de-
stroy the pike and perch, which are the sharks of thé fresh water.? I have
learned the following regardmn this matter. .The pike and perch 1
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10 rivers where there .are no fish of the salmon kind, but qnly white-
ﬁ3h3 and on the other hand, fish of the salmon kind, live in water
I‘th}h contains neither ‘pike nor perch, but white-fish, on which they
eed,

Unfortunately, this is hot the.case in France, where fish of prey aré’
foung ip a1l the rivers, which to a great extent depopulates them: The
nec@ssity of a good law regulating the raising of these spacies is being
ore and more felt as an essential condition for successful pisciculture.
.l In France, we must confess, there has recéntly been a time when but
little was done; this time has been filled, it is true, by the progress of
80me egtablishments founded in the Puy-de-Dome, in the Pyrenees, in
JTeuse, in Savoy by M. Costa Bauregard, in the department of Haute-

lenne, &c., and by the interesting publications of De la Blanchore,

HaXO, Millet, Jourdier, Wallon, Koltz, Carbonnier, Chabot, Maslieurat,

18 Viscount of Beaumont, Lamy, Chenu, Blanchard; and the various
Yommunications made to the Academy of Sciences, &c., besides the
Societies of oyster cultivators which have been formed, and whese serv-
Iceg Will‘be'appreciated at no distant period.

. Several general conferences have favored private enterprise by extend-

'0g financial aid; this ought to be followed up, and new resources

Shoylq be given to France.

The essential point, as M. Coste has shown, is to preserve by artificial
-ec.“lldation that innumerable quantity of eggs which are lost before

Clng hatehed, or in an embryonic state. In order to carry on these
(‘xpel‘iments on a large scale and to furnish an abundant supply of this
. anna?” to gerve as food for the Lhuman race, the govornment ought to
Sung fop large establishments in the four principal bagins of France,
0 Whicl the rivers of our country are divided, and which would develop
. lselclll_ture to its greatest possible degree.

A Committee appointed by the government and composed of experts

Sugineers should examine the rivers, and in each basin designate
® mogst; favorable place. :

N 80 establishments would afford the advantage of rel)'lenishing the
woel‘s of th‘e_ country with those species of fish that could live there, and
ch ulg endeavor to acclimatize those species which.on account of the

an.ges of temperature are not accustomed to live in our climate, - These

“dieg might be accompanied by experiments with apparatus and the
Bhoi;ent systems of raising fish, and all these different experiments
should-be under the control of the College of France. The programme

- Wdembrace the intluence of the nature of the water on the develop-
I)OSSib‘;nd- acelimatization of different species, experiments which are im-

on 0. In'-laboratories, which are generally only supplied W}th water
aq iz 'kmd ; the diﬁ'ereni? systems of food shquld also be s.tudled.- The
°I‘gani1,8tr?‘tmn of bridges and roads would, oir account of its admirable
takip Zation, be naturally.destined to be at the head of this whole under-

& and superintend it.

. int
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The reason that France hgs not advanced so rapidly in pisciculture
as one had the right to expect after the convincing experiments of M.
Coste, is that great ignorance prevails regarding the means to be em:
ployed. Many well-meaning persons have made and are making experi-
ments yielding ‘only a-partial result. This is very obvious; not kuowing
the well-known processes, they are obliged to try everything, to learn
everything, and to do a great deal by guess-work ; those who are not
discouraged after experimenting for two years, do not' always possess
the means to meet the new expenses which would be required. If they
could acquire the knowledge they are in want of in model-schools of pis-
ciculture, such as these four great establishments mentioned.above would
be, in the same way as the agricultural farm-schools, they would be
sure to succeed, and would not shrink from sacrifices for which they
would most assuredly in the end reap their reward. These model-schools
would doubtless be a great success and would greatly increase the
resources of TFrance.

0.—~THE GREAT BASINS OF FRANCE,

‘The basin of the Seine, which measures 4,327,000 hectaress
(10,817,500 acres,) on an area of 800 kilometers, (500 miles,) and which
is watered.by the Aube, the Marne, the Oise, the Yonne, the Eure, &6
offers a most favorable location for the first of these establishments, viZ
the basin of Settons, located in Morvan, and proposed by M. Coste.

In the basiu of the Loire, which comprises one-fourth of France, an
whose principal . tributaries, the Mayeunne, the Sarthe, the Allier, the
Cher, the Indre, and the Vienne, traverse more than 1,100 kilometers
(687 miles) it would be easy to place a second plscmultuml establisle
ment, ejther between Orléans and Tours, or near Clermont-Ferrand and
the neighboring lakes, especially Lake PPavin, called the “Dead Sea” ¢
Auvergne.

The third establishment should be placed in the basin of thé Garonﬂe’
the Dordegne, and the Gironde, to which the secoudary basins of he,
Charente and the Adour would belong,. '

As reégards the basin of the Rhone, whose course in Fraunce is 0
kilometers, (325 miles,) the fourth establishment ought to be place
above the junction of the Rhdne and the Sadne.

The féra, (Ooregonus fera,) found in large numbers in the Lak
Geneva, through which the Rhone flows, could e acclimatized in th
waters of Bourget, or in the lakes near the Puy-de-Dome. What 2
field for experlments could be opened to human industry, in France, an
what immensé resources could be opened for supplying the. people wi
food !

The following conclusion is easily reached: By the side of the laboré”
tory of comparative embryogeny-of the College of I‘rance, from whic
most of the physiological prizes come which are given by the Academy
of Sciences, the Laboratory of Pisciculture is placed, which, up t0 B
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bresent time, has always given information and advice, and which pop-
Ularizes the progress which science makes every year.

The four establishments which we desire to see founded svould not
€0st more than the single establishment at Huningue, and would spread
& kuowledge of and a taste for piscicalture; it would be their duty to
apply practically all the discoveries which have been made; they would
Sbreaq life and abundance in the four great basins of France; they would
8reatly develop tho river-fisheries, and would create the nocessary reg-
UWations; they would replenish with fish the Seine, the Loire, the Gar-
Ohne,-the Rhone, and their tributaries; they would point out.the species
Most suitable for each part of the country, and would opén out vast
esources of private industry by the founding of smaller establishments.

This is the object we aim at, with good chances for success, and -which
W6 will donbtless obtain if the government will aid us in our efforts.

DrHE PROGRESS OF FISH-CULTURE IN THE UNITED
STATES,

By Jayes W, MILNER.
1.—THE METHODS EMPLOYED IN FISH-CULTURE.

Thero -are three methods in use for the incroase of fishes ; the first
t’“’? employed from ‘a very ecarly day, and the other of quite recent
°?‘gin. As all of these methods have been applied in the United States
“Ve will consider them in order. The first is*the transfer-of living fishes
00111 their natural haunts to new +waters, or to a confined area in their

Wn Stream, lake, or arm of the sea, where they are either left to de-
rend on such food as the water may afford, or else are supplied with it
“Om glgewhere. .
ke second meghod is the gathering of eggs naturally impregnated
_qepositcd, and placing them in ponds or streams, or caring for them

Uring the period of incubation in suitably-arranged apparatus.

The third method,‘and the one by which the more important results
tl?,:e been: attained, consists, primarily, in the artificial fecundation of

esgova’ (expressing tho eggs and milt from ripo fishes togetherin a

roel ;) and secondly, in caring for them in suitably-devised apparatus
oh Ugh the egg-stage, and as far along during the embryonic life of the
Bhifcag their welfare. requires, when they may either be turned out to
Wise for themselves, or-else kept in properly-arranged ponds or other-

1.2 2nd fed as occasion requires for an indefinite period of time,
cllltullilas been quite a usual habit in ‘writipg on the subject of fish
n Ie to attribute the origin of the art to the Chinese, and many have
artig ed to believe from the frequent assertions to that effect that the
Clal fecundation of fish eggs was practiced by the Chinese, Who
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thus anticipated the Europeans, The principal data relating to fish
propagation in China are to be found-in the publicatiotis of the Société
d'acclimatation of France, and in a large work published in Paris in
1872 entitled ‘“La piscictilture et al péche en Chine,” by P, Dabry de
Thiersant, with an ¢ Introduction sur la pisciculture chez les divers peuw-
ples,” by Dr. J. L. Soubeiran. A “History of the Chinese Empire,” by
Father Duhalde, a Jesuit missionary, also contains a reference to pisci-
"culture. Special inquiries have also been made by Mr. George Shépard
Page, of New York, through the State Department, and satisfactorily
answered. . ' : S

All authorities agree with reference to the antiquity of the practice
by the Chinese of the first. two methods described, but no evidence is pro-
duced that they have now or ever had any knowledge of artificial
fecundation of the éggs of fishes as employed by Iuropeans.

At the present day a certain class of the Chinese devote their time at
the proper season of the year to the capture of quantities of embry0
fishes, which are carried to pouds, streams, and lakes, and turued loose
in their waters to increase their stock of fishes., Theso embryos are
foynd in holes or pockets in the beds of the rivers, aud are obtained by
divers. Ova are also obtained in large quantities in the rivers, by
straining the current through nets or mats, and intercepting the eggs as
they are carried down stream.

2.—TRANSFER OF LIVING FISHES.

The pike or pickerel—The transfer of fishes early gained the at-
tention -of the people in this country as well as in Rurope, and it is.
. a singular coincidence that in Central Europe as well as in different
parts of the United States the same species, the lake pike, or p’ickerel"
(Esox lucius,) received favor in this direction, both countries having
afterwards had reason to regret its distribution. This fish, the merit®
of which are sometimes defended in regions where it is the principﬂl
species, i8 not only very destructive of other fishes, but is of indifferent
flavor and full of bones.
In Maine, New Hampshire, and other States its introduction is n0%
\regarded as a mistaken enterprise, and the same expressions of regfet'
‘that are found in the reports of the fish commissioners of some.of the
States, at its distribution in the waters, occur in papers on the fishery
interests of Germany, and in certain English publications. v
The disposition to introduce this species into new waters has been rec
ognized, and its fatal error is so well understood that in some of the States
laws have been enacted inflicting a finé upon.any one convieted of hav
ing introduced the pickerel into waters where it does not exist. d
The muskellunge.—About 1840 this species (Esox nobilior) was place
in a pond pear Bellows Falls, Vermont,from which it escaped into the’
Connecticut River, and has maintained its presence ever since. '
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The black bass and Oswego bass—The fish- that before the days
°_f artificial fecundation of fish eggs have been perhaps the most exten-
-Sively introduced are the black basses of the species Micropterus sal-
Moides and the Micropterus nigricans; the former being the one better
adapted for clear streams and lakes, and the latter for grassy and com-
lp?al‘atively shallow lakes and ponds. Mr. Thaddeus Norris relates in
%118 volume on American angling that when a boy he knew of the stock-
Ing of.a pond in the vicinity of Richmond,, Va., with the black bass,
' _Micropterus salmoides.) .Among numerous records of their introduction,
I very fow instances discri minating properly between the two species,
W8 give the following : In 1850 twenty-seven live bass were brought by
L. Samuel Tisdale, of East Wareham, Mass., from . Saratoga Lake
ang put into Flax Lake, near his home. In the years 1851 and 1852,
Others were brought to the number of two hundred and reared in ponds
0 the vicinity. The matter was kept quiet and fishing discour-
8%ed “ for five years, when the fish were feund to have increased
Very rapidly. Some twenty-five ponds were stocked in the same county
After Mr. Tisdale had initiated the experiment. Afterward black bass
.om Mr, Tisdale’s ponds were supplied to a lake in New Hampshire
o 867, and to waters in Connecticut and Massachusetts. In 1866 the
.0‘1 tyhunk-Club, of Massachusetts, introduced the black bass into a pond
their grounds, In the year 1869 the commissioners of the State,
Sether with private parties, stocked several ponds and the Concord
Yer with black bass, and in the following year other waters were
cked, - ’
In Connecticut, in the winter of 1852-°53, the black bass was introduced
§ Waramang Lake, in Litchfield County. They were brought from a
‘Ifau lake in Dutchess County, New York. A few years later they were
s:‘(l),d to have increased greatly. Another lake in the same county was
tked not Jong pfterward. , o
W‘.?’a,ltonstall Lake, near New Haven ; East Hampton Pond, in Chatham ;
» Wsted Pond, i Winchester, and many ponds and lakes of the State,
'p::tl.cularly in the northwest portion, were stocked with the black bass
“Vious to the year 1867.
U the yeats 1869, 1370, 1871, and 1872, thirty-seven lakes and ponds
erent i)art-s of the State were supplied with black bass. .
lieaArs early as 1864 or 1865 black bass had been put into Rust’s Pond,
Wolfborough,, New Hampshire; in 1868 a few were brought to-
Enzﬂeﬂtowu and lakes Massabesic, Sunapee, Pennacook, and Echo, and
187 eld, Wilson’s, and Qocheco Ponds were well stocked ; in 1870 and
: om ihe New Hawmpshire commissioners introduced the .black bass
Webst ake Champlain into the waters of the State at Meredith, Canaan,
er, - Canterbury, Harrisville, Munsonville, Hillsborough, War-
» SUtton, New London, Andover, Loudon, Concord, and in Croy-
dllcc;'d Ifl Massabesic and Sunapee Lakes, where the.y had been intro-
og 11’th }868 and 1869, they were found to have lncreaseq, and, on
erong iOrxty of Dr. W. W, Fletcher, they have become exceedingly nu-
0 Sunapee Lake.

to
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The commissioners of the State of Rhode Island, since 1870, have
stocked thirty pouds or small lakes in dlﬁ‘erent; parts of the State with
the black bass.

In Maine, inthe fall of 1869, the State commissioners and the Oquossoo
Angling Association introduced from Newburgh, N. Y., a quantity of black
bass. The waters of Duck Pond, at Falmouth ; Fitz Pond, in Dedbham;
Newport and Phillips Ponds, Cochnewagan Pond in, Monmouth; Cob
bosseecontee Lake, in Winthrop and adjoining towns, were stocked,
and a few years wfterward were reported to have increased largely in
numbers, :

Since the year 1871 black bass (Micropterus salmoides) 'md Osweg:
bass (Micropterus nigricans) have been put into seventy lakes, ponds, or
streams of the State of New York by the commissioners. They had
made their way of their own accord through the cana,ls connecting Lake
FErie with the Hudson into that stream.

Private citizens of Pemrnsylvania introduced the black bass (Microp:
terus salmoides) into the Susquehanna about 1869, at Harrisburg. Ip
1873 the tributaries of the Susquehanna, the Potomae, and Delawar®
Rivers were supplied with black bass by the commissioners at thirt}"
five ditferent points.

In the year 1854 Mr. William Shriver, of Wheeling, Va.; plantea 1Il
the canal basin .at Cumberland, Va., his former home, a number of the
black bass, (Micropterus. salmozdes 3) from the basin they escaped into the
Potomge River, where “they have increased immensely at the preseﬂf’
day. They were moved from the waters of the Ohio River to their ne¥
Jocality in the tank of a locomotive. Numerous cases have also occurre
of transfer from one locality in the Southern States to another.

There have been very many transfers of these valdable species that
have not been recorded, as they are easily kept alive while being move
from one place to Lmot,her, and propagate surely and, rapidly in pond-“f
lakes, and rivers.

These details are given because they show the fncxhty with whicl
comparatively barren waters may be stocked to a considerable exte?”
with good food-fishes, and they exhibit the general interest and attentio?
that have been given to this mode of propagation.

The wall-eyed or glass-eyed. pike.—The wall-cyed pike (btzzosted“”"
americanwm) is another species that has received favor for this purPOSe
It is a fine-flavored fish, somewhat predatory in its habit, and nob
generally adaptable to waters of all characters as the black bass.
the great lakes and rivers, where it finds a favorable Lote, it multiph®
to a miuch greater extent than the latter species. It had been introduc®
in some.-of the lakes of New Hampshire, New York, and other Statos"

The eel—The eel; (Anguilla bostoniensis ,) appreciated in some locﬁlltﬂe
and much vilified in others, is another species that has been frequer
transplanted. It is pretty evident that it never existed naturally in
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chain of great lakes any higher up than Niagara Falls, although speci.
ens have been taken in Lakes Erie and Michigan. Their existence
/Fhere is with little doubt traceable to artificial transportation.

A captain of a lake-vessel informed me that it was qnite a common

lng, some years ago, to carry a quantity of live eels in a tub on the
deflk of a vessel while on Lake Ontario, and thoy were -often taken in
this manner through the Welland Canal.. He said that it was a fre-
quent occurrence on his vessel when they had become tired of them, or
2d procured better fishes, to turn the remainder alive into the waters
f Lake Erie. .

In 1871 Mr. A. Booth, a large dealer of Chicago, had an eel of four
Poundy weight sent Lim from the south end of Lake Michigan, and a
®W- weeks afterward a fisherman of Ahneepee, Wis., nearly two
Undred miles to the northward, wrote him that he had taken a few
Sels at that point. It was a matter of interest to account for their
I)I"3'Stéllce, and a long time afterward we learned that some parties
% Eaton Rapids, Mich,, on a tributary of the lake, bad imported a
Wnber of eels and put them in the stream at that place, from which

0y had doubtless made their way to the points where they were taken.
.hS unfortunate aquarium-car in June, 1873, by means of the acei-
d‘enffthat occurred at Elkhorn River, released a number of eels into
~Hat stream, and .about four thousand were placed by the United States
‘;"mnmission in the Calumet River at South Chicago, Ill., two hundred
111 Dead River, Waukegan, Ill.,, and three thousand eight hundred in

0% River, Wisconsin. ’

AouTlfe.alcw{fe.—The alewife (Pomolobus pscudoharengus) has in numer-

§ instances been largely multiplied by carrying the parent-fish above
1% dams that prevented access to their favorite spawning-grounds, or
tl‘l?n to new waters: According to General Lincoln, an experiment of

o 8 kind was made successfully as long ago as 1750, This has been a
~Wmon practice in the shorter rivers on the Massachusetts coast, gen-

8lly with good results. '

he smelt,—The introduction of .the smelt (Osmerus, mordax) into

W Streams and lakes has been attempted by Now Hampshire and Mas-
Clusetts, In New Hampshire three lakes were stocked in 1871, and
o;losfassachusetts it is said that Jamaica Pond was stocked near the

; ® of the last century, and that they have existed there ever since,

iss(')ut access to the sea. In 1869 they were introduced by the com-

mloners into Flax Pond, in Wareham. v
of ¢ € white figh.—Mr. L. J. Farwell, of Madison, Wis., formerly governor
&lbuge State, transferred in 1854 a number of white fishes, (Coregonus
‘&l‘ou[’l)dtoget,her with the brook-trout, (Salmo fontina{is,) to the lakes
ence 5 Madigon. As the white-fish are only taken with nets their pres-

£ 0 the lake was only manifested when suitable nets were made use

lizabeth Lalke, in Oakland County, Michigan, was stocked with this
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species many years ago, and it has since incréased to a very large extent,
and affords a considerable income to the owners of the property on theé’
lake who control the fisheries.

The salmon ‘or lake trout.—A. considerable number of this_species,
(Salmo namaycush,) obtained in Lake Ontario was introduced into
‘Newfound Lake, New Hampshire, in 1871, by the State commissioner.
In 1866 a number of land-locked salmon, (Salno sebago,) had been
brought to this lake from the St. Croix River. .

The brook-trout.—The brook-trout, (Sabmo fontinalis,) the favorite of
anglers, has, of course, received much attention in this direction.

There are numerous instances related of their being introduced into-
new waters from neighboring streams. Even in the interior of the coup
try they have been transferred southward among the drift ridges and
prairies from the more northern rocky streams of Michigan, Wisconsin,
and Minnesota. Generally this has been done for the purpose of stock
ing breedmg establishments. :

*A stream at Lake Forest, in Northern I]lanlS, flowing from an arte’
sian well, was supplied -with live trout brought from Wisconsin, but
none of t,hem lived, probably because of the high temperature of the
water. - The distribution of this species from breeding-vstablishments
hag been very extensive. :

3.—THE TRANSFER OF NATURALLY-DEPOSITED EGGS.

Spaw)ujng races.—Of the second method there has been comparatively
little application in the United -States. )

The experiments in hatehing black bags by placing the pairs in a bo*
_similar to the one used by Lund in 1760, and the methods employed for
obtaining trout-spawn originated by Amsworth and Collins, are of this
character.

The simple apparatus employed by Mr. Ainsworth was merely an ad-
Jjustable section in a narrow raceway constructed in such a situation 8
would induce the trout to enter from the deeper water for the purpose ¢
digging their nests. A screen of coarse-wire cloth covered loosely Wit
gravel constituted a false bottom to this box, through which the eggs’
on emission, fell to the real bottom below.

The Collins apparatus was an improved modification of this prmclple’
inasmuch as it obviated the necessity of disturbing any portion of the:
raceway, the eggs falling through the upper screen.upon a revolving -
apron, or wide belt of -wire cloth beneath, when, by turning the dru®®
on which it rolled, the eggs were carried to one end, and fell. over into”
pans placed to catch them,

The greater percentage of fertile eggs £rom artificial - impregnatio®
has induced, in later years, vety little use of,these methods, excepP
where it is regauded as desirable to avoid the cold and often. severf.
exposure to the person impregnating eggs in cold weather.
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. Hatcking Srom the offal of dead fishcs.—There exists quite a prevalent
Dotion that the stock of fishes may be protected from diminution to a
Considerable extent by returning the offal from fishes dressed for salt-
I0g, containing the ovaries and spermaries, to the waters from whence
the fishes are taken. This is done to a large extent at Sandusky, Ohio,
on Lake Erie, where the white-fish (Coregonus albus) is taken in large
Dumbers in the spawning-season, and the fishing-grounds are so far
Off from the curing-houses that but little damage is done by the presence
f the decaying matter.

. That the ova from fishes dead for a short period of time may be fertil-
1Zed and hatchod has been proven by experiment by embryologists and

Sh-culturists. . ‘

J&cobi, in his early experiments, found that young fishes could be

Sveloped from the eggs and milt of fishes recently dead.
£ M. de Quatrefages, in referring to the fertilization of fishes, says the

Scundation should follow soon upon the death of the male fish, and

€ 8econd clause of his directions says, * Since the fecundation should
t;ke place within a day or twelve hours after the death of the fish,

® spawn should then be'taken.”
In Carl Vogt’s essay on artiticial fish-breeding he says, in speaking of
¢ fertilizing power of the spermatozoa: “ At low temperatures this

OWer is retained for hours and even days it the milt remains in the
:ﬁgans by which it is secreted. In the Lake of Neufchatel (Switzerland)
the Dé}leé, (Coregonus palea,) a fish of the trout family, is taken, during
ﬁslel_Wlpter months, by night or at sunset. I have often received. these
the S.tlif-frozen, and succeeded perfectly in impregnating spawn with

Wil taken from the genitals of the male the day after.”

0 page 497 of this report is a reference to the success the Russian
sh‘cllltmists have had in hatehing the eggs from dead females impreg-
afted with the milt from dead males, the claim being made that the
rg‘;l‘et&ins its vitality for a long time if left within the reproductive

ns,

tallfh‘ Atkins (see pp. 285‘—’86)Agives the percentage of eggs fecundated
tw en from dead females, as follows: From a salmon that had been dead

° hOUrS, at .583; of eggs from two dead femnales, at .673; of eggs from

de:ddead females, at .35; of eggs from dead fish, .923; of eggs from
'ty fish, 30; of eggs taken from dead fish the day before, .12%; of eggs

ﬁshetl;l on November 11 from specimens killed on the 9th, .0; from a

3 lnlll‘at had been dead fifteen hours, .0. The experiments \wjith eggs

the folllve f:emales, to which the fnilt; from dead 1.na,1es was applied, gave
om Owing results: Female ripe and good, milt, ab01.1t a teaspoonful,
Watéra dfﬂad fish taken before the eggs, .24 ; eggs kept in a pan without
from thirty hours, milt from a male that had been dead two (?ays, 0;
o T{ggs kqpt the same length of time, trez.mted \Yith fresh milt, .874;
oggy kept without water four days, milted with milt from dead fish, .0;

pt four days without water, then milted with new milt, 123
8. Mis. 74— 34 -
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The indications from these fow experiments are that the eggs retain
their vital powers much longer than the milt within the dead bodies of
the fish.

The experience of fish culturists is cert:-ainly in favor of the immediate
use of the milt from the living male fish, their experiments indicating
that the vitality of the milt continues for but a few minutes when diluted
with water, and even undilated its certainty of effect rapidly decreases
to zero.

That eggs and milt retain sufficient vitality when removed from fishes
but a short time dead to produce a living embryo may be true, but there
is also quite a possibility that there would be less vigor in the embryo3
and in the growing fish than in the case of eggs and milt from a live
fish.

Oue of the investigators of the incipient embryonic devolopments
studying the process in the amphibia,* as one of his conclusions, makes
the following statement: ¢ Partial impregnation is shown in imperfect
segmentation of the yelk, and is due to the spermatozoa being insufflr
cient in quantity, or in duration of contact, or inefficient through dimin

ished vitality; and it may also result from diminished susceptibility i -

the ovum.” It will readily be admitted that some of these nnfavorable
conditions are very liable to occur when the spermatozoa or ova flOm
dead fishes are used. ‘ '

The small per cent. of fishes produced from a quantity of eggs wher®
there is the slightest lapse of care and attention on the part of th°
breeder is eonvincing evidence to all who have had even a slight e*
pericuce that no large results could be expected from this practice
Where the fishes are taken near the curing-houses and are dress®
within a short time after death, in all probability a small portion of the
ripe eggs would develop into fishes ; but in localties where many of th
fisheries arve situated, the fishing- grounds are so far away that the fish
are dead for several hours before they reach the shore, and the pef’
centage of fishes produced from the spawn would be very small, if any”
thing. .

4.—ARTIFICTAL FECUNDATION.

Introductory remarks.—The evidences. advanced to prove a. lmowled‘re

of the third method referred to, before the time of Jacobi, are not,
far, sufficiently definite, and the data produced by Baron de- Montga¥
dry to show that Dom Pinchon was the inventor of the art, in so far
it involves artificial fecundation, are very unsatisfactory.t

The description he gives of the apparatus proves Dom Pinchon’s pI‘O"esS
in caring for the eggs during the period of development, to have beent

* On the Impregnation of the Ovum in'the Amphibia, and the direct ageuncy of
spermatozeon ; Proc. Roy. Soc. June 17, 1852, George Newport, F. R. 8., &c. apd:

t Bulletin de 1a Société Zoologique ’Acclimatation. Fondée le 10 Février, 1
Tome premier. - Paris, 1854, p. 80. . . :
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original of the trough method. The manner of proeuring of the eggs is
hot referred to; he merely explains how he prepared the bed of sand
upon which to deposit the eggs which he had previously made fecund.*

The baron based his statements npon the manuscript found at Reome,
Without quoting from it, and leaves his readers in ignorance as to
Whether the mode of obtaining the eggs is deseribed in the original.

In the absence of any publication of the mauuscript the only data to
Support the claim are the statements made by Baron Montgaudry and
the reference in a foot-note of Jules Haiiné’s paper on pisciculture (see
Qage 472) to the method employed for obtaining the eggs; this informa-
tion on the subject afforded by Baron Montgaudry, and referred to in

e foot-notes, was probably imparted in conversation, as there is no
Tecord of it in the papers published in the Balletin or in the report of
the Procis-verbaww des séances of the society from the time of Mont-
Baudry’s references to Dom Pinchon to the date of publication of Jules

aimé’s paper.

The publication of the manuseript, if it is still in existence, would
Clear up the uncertainty and afford a definite record for the history of
thiy important advance in the art of fish enlture.

ToJ, 1. Jacobi, lieutenant of Lippe-Detmold, a German principality,

_elongs the eredit of discovering and making public in a journal pub-
‘8hed in Hanover in 1763, the methods in the art of fish cultute now used
W moditied and improved form.

. _The (lescriptioh of his box accords in geuneral form and proportions
Vith the trougl in modern use. It was 12 feet long, 6 inches deep, and
inches wide. It lacked the cleat partitions now used that divide the
‘oughs into nests, tho eggs being sheltered from the force of the current
¥ hollows and cavities in the bed of gravel in which they collected. The
W?"mr supplied to the trough flowed through a sereen or grate of brass
e, and the outlet was guarded by a similar screen. The screens
Y"llld be considered of rather large mesh for use in the hatching estab-
Shmen g of the prosent, as they were about eight wires to the inch.
I)3cobi regarded covers to the troughs asa negessity, but wnot for the
Ipose they are now deemed essential. There 18 no evidence from his
ter that any building or roof was thought of in connection with his
Sughs, and tight covers were necessary to protect the ova from their
88111‘?-1 enemies, the ons he most dreaded })eing the szLter shrew; this
%ctio a screen under the supply-stream being more. with regard to pro-
on from this animal than for the purifying of the water.
b'espri“g-water from a rocky, pebbly locality he considers to be the
The supply of water to each trough, he asserts, shouldl be an
W of a pipe one inch square, with one or two feet head, and should

outfl,

"
I R
qu,illup_"é.purmt une légdre profondeur dans In couche de sable pour déposer les wufs,
Vait préalablewent fait féconder.
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cover the gravel one or two inches deep. In the use of several troughs
he provides for a main pipe, conducted across the head of the troughs,
with outflows into each. “This done, you have all the apparatus neces-
sary for breeding trout and salmon.” _ ‘

Jacobi understood that only a small quantity of the milt was necessary,
because it contained vast numbers of the sperinatozoa, and would fertilize
a large number of eggs. .

His manipnlation of the male and femnale troat, stirring the milt
through the eggs, and the addition of fresh water after impregnation of
the eggs, is very siwilar to modern practice. The necessity of sepa-
rating the eggs in the troughs was well understood, though, instead of
a feather, he, by means of a thin paddle of wood, produced an eddy iv
the water that spread the eggs over a larger surface. The fine, downy
fringe of the conferva growth was a difficulty he had to contend with
as well as modern workers in the art, and the little trout of ancient
times had the same tendency to hide themselves in the gravel when
young that they do at this day.

His gratings did not prevent the egress of the young fishes, and he
provided them with nurseries at the end of the troughs. Monstrosities,
in the shape of’ double-headers, he seems to have been familiar with, and
found them short-lived. ’ )

Jacobi seems to have been a man of intelligence and application.
‘Some of his conclusions, however, have since been entirely disproved
by investigators in embryology. .

The progress made in the methods and apparatus of fish culture has
been very great, as the result of the experience of many experts, and
in certain lines is entirely new and novel; but the present graveled
trough method for hatehing trout and salmon is only an improvef1
modification of the boxes and tronghs used by Dom Pinchon and Jacobt

The necessity of filtering the water through screens, the advantag®
afforded by dividing the troughs into nests, by means of cleats, so that
the bed of gravel may be kept level, and prevent the tendency of the
eggs to collect in lheaps, the shutting out of light from the eggs, the
immense reduction of loss from the removal of dead eggs and fangn®
growth, the transportation of partly-developed eggs, and feeding )‘Ollng
fish with prepared food, were all entirely unknown to the earlicr authorsi
as also the numerous improvements in the manipulations, the guar®
ing against the ills incident to the eggs and young fishes, that have
grown up in the experiences of the numerous workersin the art. Jacobly
indeed, does not seem to have carried forward his discovery to any es”
tensive practical result, although an establishment at Nortelom wa
sustained for a short time, and the English government had sufficiet
appreciation of his work to afford him a pension.

Adanson, in a course of lectures delivered in Paris in 1772, made tho
statement to his auditors That the art of fish culture was pmseG“tPf
with success on the river Weser, in the Palatinate of the Rbiue, and ¥
* some of thie higher mountainous portions of Germany.
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The Abbe Spallanzani, an Italian, in 1768, employed artificial fecun-
+ dation in his studies of the embryology of the frog, and Monro Ruseoni,
also an Italian, in 1824, artificially fecundated and hatched the eggs of

a cyprinoid fish, the tench (Tince vulgaris) while prosecuting investiga-

tions in embryology.

In 1837 John Shaw practiced the art with the salmon in the river
Nith of Scotland, and made use of his experience to extend the knowl-
edge relating to the growth and development of the young salmon.

_Joseph Rémy, a fisberman of the departinent of the Vosges, France,
d_ISCOvered and applied, about 1842,* the methods of artificial fecunda-
tion on the trout. Afterward uniting with him. Antoine Gebin, they

Continued the work with ample success in the rivers of their region. It

Was from the work of Réwmy and Gehin that the great impetus and ex-

tended efforts in fish-culture had an origin, when it had been brought to

the notico of the world by the I'rench scieatists, .

" The artificial propagation of fishes is now extensively practiced in
Teat Britain, Irance, Belgium, Holland, Denmark, Norway, Sweden,
Ussia, Germany, Hungary, Switzerland, Italy, and Spain, in Canada

and in gur own country, while India, Java, Australia, and Tasmaniahave

stituted investigations by fishery commissioners and have imported

Valuable species of food-fishes.

In the United States the first published record of an experiment in
Artificial fecundation was made by the late Rev. John Bachman, D, D.,
the naturalist, of Charleston, S.C., who was associated with Audubon
1 bis work on the quadrupeds of North America.t

In 1855 he read a paper before the State Agricultural Socicty, at
. °1}lllll)ia, 8. C., describing his successes wheu a boy, in the year 1804,
u Impregnating and hatching the ova of the'co-rporal, probably the

eMotilus corporalis, {known in Pennsylyania as the fall fish,) aud of the

Tout, (Salmo fontinalis.) In his paper he states that the eggs of both

Decies were artificially fecundated and hatched, and that the trout
tained some growth while counfined in the ponds he had constructed.

he trout was the fish selected in the United States from the first as

a ® favorite for artificial culture. In 1833 Theodatus Garlick, M. D.,

of(tl Prof, H. A. Ackley, of Cleveland, Ohio, incited by their knowledge

ot the interesting results of the fish-culturists in France, began an exper-
80t with the brook-trout, (Salmo fontinalis,) in which they were quite
ef’es-‘iful. In 1857 Dr. Garlick published a treatise on artificial propa-
10N of fishes, appearing tirst in a series of numbers of the Ohio Farmer,

anqg . ;
i”d jﬁgrward gathered into a volume. }

See the foot-note roferring to the claim of Gottlieb Boecius, to have precoded Rémy
® Practice of artificinl focundation, on page 477. '
ang ¢ © Viviparons Quadrupeds of North America, by John James Audubon, F. R. S.,
© Rev. John Bacuman, D.D. New York: Published by J.J. Audnbon, 1846, 4to.
‘?8 title at foot of puge 536.
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To these gentlemen should be ascribed the merit of inaungurating the
interest in fish-cultdre in this eountry,

Mr. B. C. Kellogg, of Hartford, Coun., and Mr. D. W. Chapman, of
New York, began breeding operations at Simsbury, Conn., as early as
13855, and published their results before the Connecticut State Agricul-
tural Society in 1856. - A number of trout were captured and confined,
the ¢ggs fecundated and placed in boxes with gravel on the. bottoms,
through which a stream of water was led. At this first attempt seventy-
five trout were ‘hatched ; some of thewn were taken from the pond the
next scason. In 1856 Mr. Kellogg’s efforts were not very eucourag-
ing, beeause, as he believed, the-eggs were not sufticiently mature, and
arrangements for hatching in the cellar of his house at Hartford were
imperfeet. In 1857, with the apparatus in his cellar,.aud using water
from the regular city supply;, he hatched four lhundred trout. In 1859
Colonel Colt, of revolver fame, made very complete arrangements, for
trout-hatching, of which Mr. Kellogg took charge, and about four thou-
sand eggs were impregpated and placed in the hatching establishment

In 1857 the State of Connecticut passed an act affording certain pow-
ers and control of Saltonstall Lake for the purpose of fish-breeding, and
increase in the interest of Mr. Carl Muller, of New York, anq Mr. Henry
Brown, of New Haven. They also obtained certain riparian privileges
from the owners of property bordering on the lake. A stream tributary
o the lake was selected as the breeding locality.

In May of the same year they arc said * to bave artificially fecundated
twenty inillions of eggs of the wall-cyed pike, (Lucioperca americana,) and
to have transported them from Lake Ontario to the lake, where they
were placed in the bed of the stream referred to and on the lake bottom,
but the young tishes were all supposed to have been destroyed by 8
sudden fresbet. .

In November of the same year they visited Lake Ontario, and taking
males and females of the salmon trout, (Salmo namaycush,) and the whité
fish, (Coregonus albus,) alive from the nets of the fishermen, they impreg-
nated a large number of eggs, estimated by them at five millions for
the tront, and one million for the white fish. They were packed in al-
ternate layers with fine, wot sand.t The eggs were said to have the -
appearance of being in good condition when they arrived and were de
posited, the white fish ova upon the sandy spots and the trout ova upod
gravelly places in the stream-bed. In the March and April following
the young were 8aid to have Leen seen in large numbers.

In the antumn of 1858 ten millions ova of trout and white fish weré
again obtained and placed in the lake and stream, and considerable num”
bers weve believed to have been hatched. Trout are said to have beed
taken afterward partly grown.

e

* Report of the Commissioner of Patents for the year 1859, Agrioulturo, Washingtos
1860. Articlo fish-breeding, by J. C. Comstock, of Hartford, Conn., p. 227.
t Probably largely overestimated in both cases.
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In 1859 Mr. Stephen H. Ainsworth, of West Bloomfield, N. Y., began
‘Operations with the brook-trout in a small stream and with good suc-
Cess. His successes and his generoas spirit toward all who visited hiwm,
Or sought information by letter, have largely influenced the spread of
the interest throughout the country.

Seth Green’s establishment, at Caledonia Springs, near Rochester,
rected in 1864, was the first hatching-house in this country large enough
to prove the importance of fish-culture as a pecuniary investment. It
took but a short time to establish the fact, and from the interest excited,
by hig very marked successes, among the newspapers and magazines,
the art obtained its great impetus in this country.

The brook-trout.—As stated, attention was at first, and it is equally
true that it remained for a long time, concentrated almost entirely upon
the brook-trout, (Salwo fontinalis.) This fish is a general favorite, be-
Cause it combines all the desirable qualities demanded by sportsmen,
€picures, and others. It has beauty of color, form, and movement; is
adapted to scicntific fly-fishing, beiug sufliciently shy to be tempted only

¥ skillful and experienced anglers, and, when hoolked, tighting long and
Dllmkily against the attempt to lift it from the water, and, withal, supe-
f‘ior in flavor, moderately prolific, and adapted to small streams and ponds
if Sufficiently cool, so that owners of such waters may have it as a pos-
Session almost as much under their control as their cattle or horses.

This general demand for the living fish has made it mnch more
Profitable than if merely propagated as an article of food, as the sale of
Ova and young fishes Lring better prices with smaller outlay than where
the figh are retained and fed and cared for until they are mature.

That it is possible to raise them profitably merely as an article of
fooq hfls; however, been established in one or two instances where the
lacilities for breeding large numbers aud proeuring their proper feod
1 abundance and cheaply have been afforded. '

The breeding of trout among the different and widely separated cul-

Urists does not seem to have developed lately any marked or novel im-
Provements in apparatus, though valuable modifications of methods have
€en attained.

. The gravelad troughs are in most general use, though a few prefer the
dI_’Dal‘atus invented by M. Coste, professor of embryology in the College
u France, the Coste hatchiug-trays, with glass grilles or parallel rods,

Pou which the eggs are placed.
8 already stated the advances in the art of fish-culture in general
Oth in America and in Europe, have been largely the result of efforts at
mulcip]y ing the brook-trout of the two countries respectively. Whether
© consider Bachman or Garlick as first to initiate the work in the
n:rt ‘gorld, it was.with the trout that the labors of both were cfm-
Do‘cte + A comparison ot.‘ tbp cl.ainfs of these.pioneers may resu]t': in giving
inﬂu:r Bé.lcb.man th(? priority in time, but his labors have had little-or 1o
Dce in developing interest in or adding to the knowledge of the

n
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art. In fact, the doctor, who is remembered by his friends and acquaint-
ances as a man of amiable qualities and modesty of disposition, makes
'mo claim to having published any account of the matter prior to 1855,
two years after Doctors Garlick and Ackley bad begun their work.

Aun account was first given by Doctor Garlick, in the Ohio Farmer, of
the methods of trout-breeding employed by himself aud Doctor Ackley
within two or three years after beginning their experiments; and iD
1857 these papers were reproduced as a manual,* which has had a wide
circulation. Their experiments with the trout, as also those of S. H.
Ainsworth in 1859, were of the utmost importance in initiating the
interest in pisciculture in the United States.

Seth Green began the famous establishment near Rochester, N. Y.
in 1864, and from the first exhibited especial capacity and genius for
the art. More than those of any other persoxn in the United States, bis
labors have popularized the subject and extended the mew industry
throughout America, at the same time greatly improving and perfecting
methods of work. In 1870, he published in connection with Mr, A.S-
Collins, 2 manual of trout-culture,t which is still in demand.

In 1867, Dr. J. H. Slack purchased the establishment at Bloomsbury»
N. J., founded by Thaddeus Norris, author of a work on fish-culture,. and
who as far back as 1865, in his book on angling,§ devotes a chapter t0
fish-breeding. '

Doctor Slack built up a successful establishmentin a few years, and in
1872 pudlished a manual || on trout-culture, which contained the mos?
correet history of the prosecution of the art in the United Stages that
had been written, amd a list of the works in the French and EnglisP
languages, relating direetly to practical fish-calture. Risknowledge ©

* A Treatisc on the Artificial Propagation of Certain Kinds of Fish, with the d?scriptio“
an® habits of sueh kinds as are the most suitable for pisciculture, by Theodatus GBF
lick, M. D., vice-president of the Cloveland Academy of Natural Science, giving tho
anthor’s first experiments eontained in a paper read before the Cleveland Academy 0
Natural Science; also directions for the most suceossful modes of angling for such kiv
of fish as are herein describod. Cleveland, Thomas Brown, publisher, 1857, .

t Trout-Culture, by Seth Green, published by Seth Green and A. 8. Collins, Caladon!®

N. Y.. Rochester, N. Y., 1870.

3 American Figh Cultare, ¢mabracing all the details of artificial breeding and rem‘i“g,
of trout, tho calture of salmon, shad, and other fishes, with illustrations. Now York 7
12 mo., 1869.

$ The American Anglor’s Book, ombracing the natural history of sporting fish "'ud_
the art of taking them, with instructions in fly-fishing, fiy-making, and rod-making’
and directions for fish-breoding, to which is added Dies Piscatorim, describing no
fishing-places and the pleasure of solitary fly-fishing. New edition, witha supplumen )
containing descriptions of salmon rivers, inland trout fishing, &e., &c. By Thaddo¥®
Norris, Illustrated with eighty engravings on wood, Philadelphia, E, H, Butler & Co7 -
London, Sampson, Low, Son & Co., 1865,

|f Practical Trout-Culture, by J. H. Slack, M, D., commissioner of fisheries of
Jersuy ; untural history editor of “‘Turf, Field, and Farm,” New York; proprietor .ov
Troutdale Pond, near Bloomsbury, N. J. “We speak that wo do kuow and testh:
hat we have seen.” New York: George Ii. Woodward; Orange Judd & CO.»’Z,
Broadway, 1872,

Ne¥
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French enabled him to gather in the valuable points in the experience
of French calturists, which, in the true scientific spirit, he imparted -to
the public.

Doctor Slack invented a vessel for the transportation of fishes, which he
Called the ¢ Troutdale transit-tank.”” This is a can of galvanized sheet-
ron, holding ordinarily about twelve gallons, having a pan with a per--
forated bottom fitting into the top, to contain ice for the purpose of
Teducing the temperature of the water. In the top of the pan is inserted
& high cover, having windows of perforated tin, surrounded by a belt or
Cylinder of the sheet-metal, arranged with openings corresponding to

€ windows, so that drawing the belt for a short distance around the
top closes them. On the outside an air force-puinp is attached, with a
1.1986 leading through the bottom of the tank to a rose that divides the
alr into fine particles before it ascends through the water, thereby
3erating it in a most effective manner. This is a most invaluable ar-
Tangement where fresh supplies of water are difficult to .obtain. This

- 8bparatus is described .in his manual with an illustration, and its use
tendered to the public, no patent having been secured upon it.

In 1866 Mr. Livingston Stone began the work of trout-culture at

harlesto'wn, N. H., making his efforts successful after a short experi-
®hce, and in 1872 he published a manual* on the culture of the trout,
efnbodying the most detailed directions and the most complete compen-

um of the methods resulting from experience in trout-culture that has

U8 far appeared. :

. The results of Mr. Stone’s experience have been made very valuable
0 his book, not so much by the devising of new methods and appara-
e‘!S a8 by the scientific anner of his study of the questions and diffi-
ltiey that present themselves to all culturists. His accounts of the

S and diseases that prevail with trout and eggs, whether the remedies

Vocated are in all cases efficacious or not, are of great importance as

escI‘il)ing.their causes and defining their symptoms and consequences,
® first step to a discovery of romedies. The knowledge of their
racter, of course, affords in a great degree precision in experiment and
10rt for their remedy and prevention. The tonic effect of fresh earth
g:;ed in the troughs under certain circumstances is probably of effi-

t value and has been indorsed by other culturists.

_h‘? Supposed discovery of parasitic animals in the confervoid growth
Mjureqd figshes was probably the observation of certain reproductive
8es of the Acklya prolifera. .
. N. W. Olark, of Clarkston, Mich:, began a trout-establishment in
» and continued it a few years with success, until his time and

¢l

sta’

"
Do"‘esﬁcated Trout: how to breed and grow them, by Livingston Stone, A. M.,
oy United States fish-comnissioner, proprietor of Cold Spring Trout-Ponds, seore-
in « Ameriean Fish-Cnlturists’ Association, and editor of fish-culturists’ depurtment
y) - :!::hY?‘rk Citizen.” “Purpurisque salare stellatus tergors guttis.”—Ansonius,
. Ogir « “ Make assurance doubly sure,”—Macbeth, Act IV, Scene 1. Boston, Jamea
B00d & Co., 1872.
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attention became entirely engrossed in the propagation of other fishes.

By his active interest in the att of fish-culture, and continual contribu-
tions to the press of Michigan, as well as a widely-circulated pamphlet®

on the subject, he created a wide-spread interest in Michigan that has
been largely influential in bringing about the. judicious and efficient
action on the part of the State government for the multiplication of
food-fishes,

In treating of the progress in trout-culture, only those culturists are
here referred to who have made their experiences and discoveries avail-
able to all by publication, and only those publications have been men-
tioned that were.written by those pratically engaged in the work of
trout-culture, and whose writings and teachings were derived from
original experience.

The summary of advances made by the application of the art of fish-
culture to the brook-trout in the United States may be repeated as fol-
lows : (1.) The establishment and development of interest in the work:
(2.) A practical knowledge of the methods employed in the art. (3)
Diagnosis of the diseases and ills incident to the artificial propagation
of fishes and the suggestion as to prevention and remedies for some of
them.

The salmon.—Previous to the autumn of 1866 the efforts in fish-cul-
ture in America had been entirely in the direction of extending &
luxury, as the brook-trout is properly considered in this light, its qual’
ities, as before enumerated, adapting it rather to the appreciation and
enjoyment of the fortunate few, than constituting an extensive food
resource for the good of a large population., In this year, however, the
attention of the Canadian provinces and the New England States be-
came concentrated upon the salmoun (Salmo salar) as tlere were th0
most apparent evidences of its decrease and of its probable externin®d”
tion at no distant time in the streams where it formerly abounded.

At the period mentiomed the propagation of the salmon was com-
mwenced in Canada on a thorough basis, 2 small building erected, and
arrangements made for batching out the eggs. Mr. Samuel Wilmot, 0
Newecastle, Canada, on Lake Ontario, undertook the direction of the work:
He obtained fifteen mature salmon, but was deprived of eleven of the®.
by the act of a band of marauders who feared that his presence on the
stream would prevent their killing the salmon, contrary to the laws r¢-
serving and protecting them in the stream for spawning purposes.
was able to obtain and impregnate about 15,000 ova, of which a 1arg®
proportion was hatched the following spring.

The next year a somewhat larger number was obtained and hateheds
with moderate success, and sowme of the smolts from the preceding year
found. .

* Pisciculture, or Fish-Iarming: an address before the legislature of Michigan on ‘fh'e
artificial propagation of fish and the restocking of public waters of the State, do“f"»;:
ered at Lausing, February 28, 1871, by Hon, N. W. Clugk, of Clarkston, Mich. Dotroift.
1871.
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In 1868 4 hatching-house of larger dimensions was built, and the
€Xperiment of using stream or surface water attempted, the hatching-
“Stablishinents of America, with scarcely an exception, using water di-
:ecﬂy from springs. Mr. Wilmot’s experiences have proved the entire
sulccess of stream-waters. He has continued to hatch large nuwmbers of
s:\mon from year to year, and has succeeded in amply stocking the

Teams of his vicinity. .

¢ i3 quite confirmed in the beliof that the salmon of the tributaries
ake Ontario never go to the sea to spawn, but make the depths of
ke Ontario their home when they are not in the spawning streams.
ﬁsllor' a few years he sold quantities of spawn to commissioners of
. > 1eries and private citizens of several States; but the successes of this
o Ustry within our borders soon stopped the demand for imported ova,
th U the year 1871 Mr. Wilmot made the experiment of planting a few

Ousands of young salmon in the waters of Lake Simcoe, tributary to

®orgian Bay and Lake Huron, believing they would adapt themselves

these bodies of fresh water. During the same year he imported a
Kl"llber of the charr (Salmo umbdla) from the breeding establishment at

esWiCk, Bugland, receiving fifty of them in good condition,and placed

®m in the waters of his vicinity. .
th U the fall of 1866, when the salmon operations were begun in Canada,
'uie Commissioners of fisheries of the State of New Hampshire* made the
N biative movement for tho restoration of salmon by sending Dr. W. W.
Sa]etcher, of Concord, to the Miramichi River, New Brunswick, to obtain
- 1on gyy for the benefit of the Merrimack River.

@ Teturned with about 20,000 eggs, a tew of which were hatched in a

n“g near Concord, and the remainder placed in artificially-prepared
8_111 the Led of the river, where their development could be observed,
It was estimated that 90 per cent. of them hatched. In the following
Son the parrs were frequently seen. :
. Fel attempts at procuring eggs in New Brunswick were continned by
in 18 8tcher in 1867, and by Mr. Livingston Stone, of Charlestown, N. H.,
of 8. The latter gentleman was sentunder the patronage of the States
on '8W Hampshire zmd Massachusetts,and established a hatching-house
Qastlee TI\Iirmnichi in company with Mr. Joseph Goodfellow, of New-

» N. B,, and under a permit from the Canadian department of marine
Sheries, on condition that half of the young fry produced should be
Ded to the streams of New Brunswick.
Wopa CU&h delay in receiving the official sanction of the government they
the Prevented by the local authorities from taking salmon, it being
near];se season on theriver. This, however, came in time for obtaining
to the I"}h_a-lf million of eggs, about one-half of which were transported
8hj uited States, and distributed to hatching-houses in New Hamp

‘r(’n;la-ssachusetts, Connecticut, and New York.
8¢ 869 until 1872 salmon ova were purchased by the New England

Ateg § . .
8 from New Brunswick culturists, and from Mr. Wilmot, and ir 1871

b -
For o fall history of salmon culture in the United States, see page 226.

Sea
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the attempt at obtaining eggs from salmon within the boundaries of the
United States was begun* by Mr. Atkins, of Bucksport, Me.

The method adopted by him for procuring seed-fishes is by far the
most efficient and certain of large resuits of any in use. The salwols
during the whole season prior to spawning, are obtained from the net®
of the fishermen by purchase, and are moved by means of wells OF
live-boxes to the ponds prepared for their reception, where they aré
retained until the ova are ripe. By taking advantage of their instinet
for seeking suitable spawning places they are at this time enticed
into raceways, where they are easily taken by the operators, and
the spawn and milt expressed, when they are returned alive to the
ponds. Several experiments were made to discover what character
of water was required to preserve salmon in good, healthy conditio®
while confined in the ponds. The conditions of temperature below 2
maximum of 739, or the depth above a minimum of four feet, did nob
seem to affect them as much as the penetration of light into the body
of water, as the experiments made in water darkened from the coloring
properties of vegetation through which it ran were more successful tha?
in very clear water, even where the depth was slightly increased and th®
temperature much lower.
~ During his first year’s experiments Mr. Atkins employed the dr?’
method of fecundation, which had been brought to the notice of Amer”
can fish-culturists by the translation from the Bulletin de la Socié
@ Acclimatation, August, 1871, of the observatious of Vladimir Pavl®
vitche Vrasskiin 1856. By reference to the essay on fish culture, by C8F
Vogt, the embryologist, of Geneva, Switzerland, of which an abridged
translation was published by George P, Marsh in 1857,} it will be geel
that Vrasski was anticipated by hun ju the aunouncewment at least, if no*
the discovery of this method.}

In describing the process of artificial impregnation, Vogt says: * Tbo
eggs and milt should be received in a shallow vessel containing barel

* See page 233.

t Report on the Artificial Propagation of Fish, by Geovge P. Marsh, Burlington, V !
1857.

1 The studies of the embryologists from the time of Von Baer discovered
that the spermatozon of many animals retained the power of movemeont for a long b
while subjected to a microscopic examination. Infact, Von Baer belioved them t0 La¥!
a separate, independent life from the animal to which they belonged. This view ¥ -
confirmed by others, and it was carried so far as to regard them as possibly infuso” ;
and as in their habit eutozoic or paragitic, within the organs of animals. The fact © ot
their md(,p(,ndcnt life was first disputed by Trevirauus, who belioved their movew®®
to possess no voluntary character, and that in their structure and propertics thoy we
analogous to fibrils and particles in the pollen of plants, The lator physiologists 16
inclined to accept the latter view, so that their possession of life is.us a part © b)’
animal from which they are thrown off. They have a capacity for sustainiug v:m‘
for a time after soparation, somewhat aa the biood- corpuscles do in the opomtlon
transfusion, or-as in epitholial cells, They thus becouse the medium for the tmllsm
sion of a portion of tho life of the male to the ogg of the female, which proviou®
inert.

theAf”‘o"
ﬂll
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Wa-t‘er enough to cover the eggs expected to be obtained, and a little ex-
Perience will enable the operator to estimate the quantity accurately
€nough, An excess of water is injurious because it dilutes the milt, dis-
eI8es the seminal animaleules, and diminishes the chances of impregna-
tion”  On another page he says: ¢ Since, then, the egg completes its ab-
Sorption rapidly, and the currents attracted by it very soon cease, and
Sinee the seminal animalcules speedily lose their vitality in water, it is a
Datter'of great practical importance to perform the processes for facilitat-
l,“‘e’ impregnabion with as little loss of time as possible. The best method
.18 doubtless to mix the milt with water and then immediately drop the
Shawn into the nrixture, as the attraction arising from the absorption
of Water by the egg serves to direct and tacilicate the movement of the
3nimaleule toward the orifice, and this conclusion is abundautly estab-
8hed by observation.” '

It has been stated that Seth Green early applied these principles in
f{ﬁundnting cggs, and it is regarded as largely the secret of his success.
. 80, however, he kept his mnethod a profound sceret, not exercising it
n Publie, or making any reference to it in his work.

In 1872 Mr. Wilmot, in his report* to the Department, asserts that ex-
Serience taught him each year to use less and less water, and, finally by
.xl\el‘imeut, that his greatest results were attained without water, and
101879 he adopted the system of dry impregnation.

. The American system of dry impregnation, which from present record
0uld seem to have been originated by Mr. Atkinstin 1871, differed
'om that of Vogt and of Vrasski, inasinuch as he did not dilute the
)ﬁlt Or allow water to come in contact with eggs or milt until a full ap-
ca_-blou of pure milt had been made. The contact was secured by
N OVing the eggs rapidly in a pan, the milt and eggs being thus thor-
Ughly mixed, after which water was poured into the mixture. :
U the fall of 1872 Mr. H. F. Dousman, of Waterville, Wis., extensively
:]egaged in trout-culture, applied the dry method of fe(fundation and
og ?“eut]y with this modification, that, instead of obt-ui.nmg contact of
Sig%': all‘d milt by stirring them together, he t-rl.lsted en.tn'ely to the per-
ri At impulses of the spermatozoa to move directly 10'1'\\'urd, and cov-
o £ the bottom of a pan with ripe tront-eggs, applied the milt in
Pverg] spots, when, after a few minutes, it could be detected by its milky
Pearance to have diffused itself among all the eggs.
L. Livingston Stone, in bis operations in Calitornia in 1872, while
L:_uriﬂg spawn of the Sacramento salmon, (Salmo quinnat,) continued
ore ll?g eggsinto t)he impregnating pans until thfay were half ﬁ.ll.ed be-
°llgh16 ilpplied the milt, and then stirred them with his hand until thor-
in ;.Y Mixed before ho poured in water. He succeeded by this method

MPregnating nearly 100 per centum of the eggs.t

Iy

A —
eu(linn,mm1 Report of the Department of Marine and Fisheries (Canada) for the year
angq 1"{’ 30tk June, 1872, Appeudices of tho Fisheries Brauch of Departmoent Marine
‘Bherieg, p. 96. ‘

tSee page 239. t See page 173.

Dro
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The experieuce of all indicates that the continuation of vital functions
after removal from the living fishes or while rgtained in the body after
death, is retained much longer by the eggs than by the milt. When in
Mr. Atkins’s experiments they were taken at the same time, it was found
that the egys could be fertilized with fresh milt long after the stale milb
had lost all power, . The series of experiments in different methods of
fecundation by Mr. Cbarles G. Atkins* prove the dry method to be
much superior in its results to the use of water at the time of express
ing eggs and milt. This seems to be the uniform testimony ot all who
have tested it. : . . .

The apparatus used by Mr. Atkins, in 1871, was the ordinary trough
but instead of covering the bottom with gravel, upon which to place
the eggs, hie arranged strips of glass transversely in frames, which weré
set all along the length of the trough, and about an inch above the botton®
Tpou these the eggs were placed, arranging themselves in parallel rows
and having a free circulation of water on all sides..

In 1872 a large building was erected,f troughs put in, and wiré
cloth screens or trays, on light wooden frames arranged about five
eighths of an inch from the bottom, were fitted to the troughs. Thesé.
devices were improvements, though not the first in use,i. upon the
ordinary graveled troughs. ,

The breeding establishments in different parts of the country 1'eeeive‘i,
the salinon-eggs from places where they were procured and partiallf
developed, and in this way they were distributed over a considerabl®
extent of country, the most extensive distribution being made in 1872
-under the dirvection of the United States Commissioner of Fisheries.

In the first experiences of the culturists having the salmon in charg®
the young were retained for scveral weeks and even months after the
yolk-sac was absorbed, in many cases a heavy per cent. of losses oceur
ring during the time. A general conclusion was arrived at that it wob
better to turn them loose much earlicr, and this has become the usu?
custom, : )

In 1872 the operations for procuring the eggs of the salinon of th
Sacramento River were begun by the United States Commission ©
Pisheries, Mr. Livingston Stone being deputized for this work.
principal results of his experiences benefiting the art of fish-cultur®
were the method of impregnating eggs in considerable masses and free’
ing them from the growth of conferva Ly washing them in a mixtareé °
sand and water. Mr. Stone attributes the origin of this suggestiod
Mr. Woodbury, a fish-culturist of California, whom he had em ploged w0
assist him. . .

The transportation of the impregnated eggs eastward, and plamt-l"g
the young fishes in the eastern rivers in large quantitics, which B#
been undertaken by the United States Commission of Fisheries,fi'1

.
f

* See pp. 259 hnd 282, t See note, p. 247. t Referred to on a subssqucnt page
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extensive and novel work compared with all previous enterprises in fish-

Culture; and as far as phe rivers of the Atlantic coast:southward from

tl}e Connecticut are concerned, salinon will experierfee 1o change in con-
itions that will prevent a successful result, except possibly the great

Lumbers of nets that may hinder the ascent of the salmon in the rivers

at the spawning-season. .

. summary of the very important results that have been developed

10 the culture of salmon, enhancing the interest of fish-culture, would
egin with—

(1) The official attention of States to the restoration of inland fisheries
0¥ artificial propagation, which began in Massachusetts in 1856, but took
l’l"aetic_al shape in 1866, when Dr. W, W, Fletcher, of Concord, was sent by

e Stz}te of New Hampshire to obtain salmon-eggs from the Miramichi

Ver of New Bruunswick. In the same year the government of Canada

®gan a like enterprise, and in Canada and the United States it has been
col.ll'-inued and become a successful and more and more extonsive enter-

Prige yearly; and since 1872, under the auspices of the United States
Ommigsion: of TFisheries, an extensive, distribution of this valuable

SPecies has been carried out. .

(2.) In the culture of this species by the Canadian government and
¢ ® State of New Hawmpshire, the first application in America of the arti-

Yal propagation to a commercial fish of wide demand and extensive

%ale in the market was instituted.

t (3.) An improved method in impregnating, resulting in the fertiliza-
oL of almost the entire quantity of eggs, and that is essentially an
Werican method ; as in the so-called dry method in Europe, in all in-

itances 1t is provided that water should be used, though in small quan-

Y, while the method first used by Mr. Atkins, and afterward by many

8 “Culturists of the country, makes no application of water until after
® eggs and milt have come thoroughly into contact.

thg.) Mr. Atkins’s manner of obtaining seed-ﬁshqs by -pu?chase through
> Whole of the period of immigration into the rivers prior to spawning

. Preserving them in ponds, is an original method for obtaining an

u é’hl‘ted quantity of eggs, not, I believe, before adopted in any country,

Witzerland living salmon have been transferred to new locations for
aturg) spawning, or those about to spawn have been transferred for a
rol‘t time to pounds, and the eggs taken; hut as far as we can learn,
the‘ s“m}lns was the first, at lfaast on a .large scale, to secure salmon in
8ix ml’orllllzg, on their entrance into the river, and keep them for four or

8. .

(5. _The arrangement by Mr. Atkins of troughs.having trays placed
fr, 3 d_ISt-ance above the bottomn was a decided advance in apparatus,
86 dimtgftfacilities afforded in manipulation of the eggs and removal of

£ he 87:ad-.~In 1867, it was determined by the commissioners of some
¢ New England States to attempt the restoration of the shad by
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artificial propagation, and the aid of Seth Green was obtgined in the
matter. He began his experiments at South Hadley Falls, on the Con-
necticut River, usthg the ordinary methods and apparatus in trout-
batching. which failed entirely to answer the purpose, because of the
low specific gravity of the eggs and the coldness of the water used.

He then attempted to hateh them in floating boxes with wire-cloth
bottoms, which proved for a long time failures, because of the difficulty
of producing a eurrent inside of the boxes that would keep the eggs it
motion, until happily he tried the experiment with a box having the
bottom tilted at aun inclination toward the current, when he found the
eggs were geutly and continuously stirred by the entering waters, and
the proper construction of apparatus indicated.

The quantities of young shad released into the river made a consider-,
able impression on the fisheries three years afterward.

This seems to have been the first attempt to artificially fecundate
and hatch the eggs of any species of this family, (Clupeidd,) which con-
tains species affording a very large proportion of the resources repré
sented among the commereial food-fishes of the world, including the
Astrachan berring of Russia, shad, alewife, herring, sardine, anchovys
menhaden, sprat, &ce. The three first named are anadromous, and for
these only, in the present state of fish-culture, will the art be available:

There has been no instance’in the bistory of fish-culture where it
application to the restoration of a species has so quickly and certainly
afforded evident results as in the experiments of Seth Green upon the
shad of the Conmecticut River. Mr. Green continued his work the
succeeding year, using the same model of box, which has not bee?
improved upon since, though experiments with other models have beed
made by other fish-culturists on the Merrimae and Androscoggin Rivers
In 1869 Le began ou the Hudson River, under the auspices of the Staté
commission, and a yearly increase of the species has resulted.

In 1871 he successfully moved a quantity of shad to the Sacrament?
River, California, and in 1873 the United States commission transferré
a large number to the same river. A few have since been taken in b é
river, and the State commissioner thinks that others have been capture®
and the fact concealed, on account of the penalty imposed upon &P
one taking them during five years after their first planting in the 53¢
rameento. :

The New York commissioners have had considerable numbers I?“t
into the Genesee River of Lake Ontario, aud an extensive distribut!o
into the tributaries of the Ohio and Mississippi Rivers and great lake®
has been carried out by the United States..

The hatching of shad is prosecnted each year by Massachusetts, Cov
necticut, New York, New Jersey, Pennsylvania, and by the United Sta% 1
commission.” Fall references to these State and national operations ¥’
be found elsewhere in the present report.
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The progress in the history of fish-calture in the United States
I'(5&1.u]t-iug from its application to the shad may be summed up as—

(L) The foundation of a hatching-establishment by a State. Thougha
pe_rmanent bailding or even location is nob an aceessory of shad;hatehing,
Still, the ownership of apparatus and the continuance of its use from
Year te year in the waters of a State are very properly to be counsidered
38 the founding of a hatching-establishment, and in this Massachusetts
00k the lead in 1867, .

(2.) The shad-box invented by Seth Green was an advauce of very
Sreat, consequence, not only because it made it possible to increase the
Shad, its most important result thas far; but because it is adapted to,
aud in faet, suggested the possibility of hatching the striped bass, and it
Was also found by Mr. Stone to be quite convenient in bringing forward

% eggs of the California salmon when hjs hatching-house was found to

€ filled and plenty of eggs still to be obtained.

(3.) In the fact that young shad are delicate and with difficulty kept
Hive during transportation, the large amount of experience that has

€en brought to bear in their extensive distribution has led to improve-
g;ellt. in method and in a more explicit knowledge of the needs and

Uuirements of young fishes during transportation.

- The white fish.—In November of 1857 Mr. Carl Muller, of New York,
g My, Ienry Brown, of New Haven, (see page 534,) having received
Ifom the State of Connecticut certain protective interests in Saltonstall
ke, near the city of New Haven, began a systemn of operations for
‘°0king it with fishes, and the wall-eyed pike of the Ohio, the salmon-
'Out., and the white-fish of Lake Ontario were all transferred to the
aters of thelake by means of eggs procured and impregnated artificially.
be account of the operation indicates a rather erude knowledge and

s . s
Dloe“.md in thoe art of fish-culture, and it is probable that why a small pro-
v Ttion of eggs was hateched. The estimates of the number of cggs are

tﬁl‘y large. They were packed in moist sand and placed in the bed of
€ Stream on their arrival, the white-fish eggs on a sandy shoal ot less
30 thyee feot depth. The presel'lce of young fish in great numbers in
thz fOllowiug; March and April was believed to result {rom the eggs,
Ugh the exceedingly common error on the great lakes ot istaking

N 8¢hools of small cyprinoids for young white fish, which they very
hk‘e(;l resemble, except in the absence of *tho adipose dorsal, way have

repeated here.

D the a1 of 1858 the experiment was renewed. Thore has been no
Tence made to any permanent results from this experiment in

Teports of the State commissioners.

10010 successful series of tests were beguir in 1868 by Seth Green
th, Sl';i}nuel'\Vilmot in‘applying artificial culture to this spegies, and in
o fbceedmg year by Mr. N. W. Clark, of Clm‘kston., Mich. They

ound to be very delicate and difficult to hateh in the first few
8. Mis, 74——35

er



546 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

years of experimenting, but. methods were perfected that made their
production as certain and with losses nearly as small as in other species.

The necessity of produaction of immense numbers in attempting t0
multiply ¢he market species of fishes established the fact that the
apparatus used in trout-hatching had to be extended over a wide ared
to accommodate them. The culture of the white fish and the salmon-
trout induced modifications of apparatus at the New York State hatch
ing establishment.

In 1872 wire-cloth trays were introduced within the troughs, placed
one above another, four in depth. These trays were made of double
lath on the sides and single on the ends, so that the curreut in fhe
troughs passed through the narrow spaces at the ends, washing both th®
upper and lower sides of the wire-cloth on which the eggs were placed'
A large supply of water was afforded each trough. The ordinary bed
of gravel remained at the bottom of the troughs, in which the youns
fish were allowed to rest and hide themselves during the greater part
of the yolk-sac period. k
© This apparatus was in some respects superior to that of C. G. A tkiné
in the fact that it not only afforded facilities in manipulating the egg®
but afforded economy of space.

In 1872, at the New York State batching-house, a new device wab
invented (perfected in 1873) by Marcellus G. Holton, of Seth Groen'
staff, to obviate the defects of the ordinary graveled troughs, and ovel
of the improved trough. The arrangement of wire-cloth trays withi?
troughs afforded a ready manipulation of the eggs, and a better oppo”
tunity for removing sediment and the omnipresent confervoid growbh’
(Achlya prolifera,) but did not afford in a sufficient degree the gres?
desideratum of economy of spaee. .

This apparatus (see plate) consisted of an outside case or box of woods
with a pipe conducted from a reservoir of water into the bottom, 87
the top of the case being below the source of supply, the water 0
course, filled and overflowed at the top; within this caso a series 0
wire-cloth trays were fitted, placed one above the other, from sevo
to eighteen in a case; and in the largest size not more than eighte®
inches square, and containing about 18,000 white-fish eggs to the trad!
so that in a space about 4 feet in width by 8 feet in length, 2,000,000 00
white fish may be hatched, while at the very least twenty-five of
ordinary graveled troughs would be required.for this number of 'eggs’
filling the space of a very large hatching-house. .

In 1873 a device to accomplish like results was made by Mr. N-
Clark, of Clarkston, Mich., and patented in 1874. (See plate.y

This arrangement employed the troughs, but.divided them in
partments by means of water-tight partitions or bulkheads; into
compartment a box containing a series of trays filled with eggs is P
and covered with a pan of perforated tin, upon which the water
and descends through the perforations upon the screens and eggs

to 0%

e

1ace
18
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heath, passing through all and escaping at the bottom, afterward flow-
Ing over the partition upon the cover of the next box, and so through-
out the series of compartments until it escapes through the waste-way
at the end of the trough.*

By this arrangement a very small quantity of water is required for a
Very large number of eggs, and all the advantages of baundling and
Temoval of sediment and considerable economy of space are attorded.
__Another combination of the trough and tray methods is in use in Cal-
lfomia, devised by Mr. John Williamson, of the California Acclimatizing

Ociety. This is very similar to the one just described, except that the
flow of water through the screens and eggs is from below instead of
_fmm the top. This model was not the result of work in white-fish hatch-
1ug, as in the case with the two first mentioned.

An experiment was made by Mr. N. W. Clark in the hatching of white-

8h eggs, which were laid in singlelayers of woolen cloth stretched on
v‘?"b’ thin frames of wood, packed in a box imbedded in sphagnuro moss
Within g refrigerator and the whole kept at a temperature a little above

he freezing-point by ice. The eggs are'left entirely undisturbed after
.they are first arrauged, and the only care on the part of the attendant
18 t keep the temperature above the freezing-point. The presence of
8ad eggs does not seem to contaminate the living ones in this condition,
anq very little confervoid growth appears. A quantity of eggs carried
O'ward jn this manner through the winter appeared to be in excellent
Condition, development progressing slowly, and a few taken from the
Clothy and placed in spring-water hatched out within a short time as
.wf’“-developed embryos. If this method, after full and thorough
Tal, should prove successful, it would make the work of hatching a
§ Atter of neither effort, care, or expense. It has been a matter of too

Ort experience and of experiment on too small a scale to warrant its
Positive gnccess.

M improved case for the carriage of eggs long distances by railroad
‘Nother device perfected by Mr. N. W. Clark in 1872. It is a modifi-
Ation of the ordinary case countaining circular cups, the cups being
Uare, and in this form economizing space very much. The cups of
‘T‘Ded iron, about four inches square and two inches high, rest in trays,

low partitions forming low compartments that retain the bottom

is g

With
sQueach cap and hold it solidly in place. The trays are set within a
) are tip box, in which they fit with moderate tightness, and are
Othzed’ when containing the cups, eight or ten in the box, one above the
an T3 this box is set within another box of tin large enough to leave
thrgpen 8pace on all sides, to be filled with sawdust; a tube'is inserted
one Ugh the bottom of the inner box, piercing the bottom of tpe outer
Wh(’)lso- 88 to permit communication with the air on the 0uts1(1(?; the
Ottoe 18 then placed for protection within a strong wooden box, in the
™ of which is a frame resting upon stiff springs wiich relieve the

* For full description se¢ plate and explanation.
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cges from heavy jarring; rabber or cloth bumpers on the sides of the
box prevent lateral swaying and jolting. A cover is fitted to the innel
box, which may then be ecovered with sawdust to the level of the higher
outer one, when the cover of this is to be shut down. The outside wooiden
box is fitted with handles and with a tight lid on hinges, which may b
locked. Smallauger-holesare bored through the outer or packing hox and
airmay be admitted to the whole interior of theegg-case through the tube
referred to in the bottomn, the cups being pierced with small holes, s?
that when in place they are directly over circular openings in the trays
and a communication of air is established throughout,

The egygs may be packed in moss, in the ordinary manner,in the cup$
which experience seems to prove to be the best manuer for long joul
neys.

The method of Mr. Atkins in shipping salmon-eggs packed in mmoss
but with pieces of mosquito-netting laid above and below the egoy, 18
great convenience in unpacking them, and could just as well be .l!)pllcd
in the caps.  This, though less simple than the ordinary egg-ciurier, 13
sufticiently simple for practical purposes, and possesses most important
advantages for carrying eggs long distances and over rough roads, the
small area of surface within the boxes preventing any tendency of the
cggs to slide together at one side; the square boxes resting in trays ar?
put together in much more compact form than the eylindrical boxes
embedded in mwoss, and the springs beneath the Loxes of eggs arc of
eonrse’an important addition.

Mr. Clark believes the hatching-apparatus in the refrigerator to be 88
well adapted for the carriage of eggs as for hatching them.

The use ol surface or brook water in any permaneut csttbhslmw“t
scems to have been first employed by Mr, Samuel Wilmot, of New Ca%
tle, Canada, the greator number of hatching mebhshment.s using
spring-water.

In the hatching of white-fish, Mr. Clark has contended for the us
brook-water in prefercunce, because of its lower and evener tunpemtl”
throughout the winter, and the consequent retardation of the hatchin®
of the fish which he has contended is an essential provision in nature
their welfare, and that the hatehing them two mounths or more previous
the natural time under artificial conditions is a mistaken method th?
will not result in the maturing of any considerable numbersof the ¢0
waters in which they are relcased. Though this view has not been ¢

tablished by practical observation, yet it raises a question of conside’
able importance that merits a full discussion of its character and beat”
ing on the practical work’of fish-culture. A few extracts from 2 lbtw
of Mr. Clark to the board of fish-commissioners of the State of Micl g
gan, will advance his argaments in favor of brook or surface waters i
preference to spring-water.  Mr. Clark began bhis experiments wi

white-fish in 1869, hatching a small percentage of the eggs he pro

cured :

oof
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“In November, 1870, I started again for Ecorse for the purpose of
Procuring more spawn. M. George Clark, at his fishery, very kindly
Tendered me all the aid in his power, furnishing the parent fish for the
Purposg of trying further experiments in this new enterprise. I sue-
c:e(’(le(l in obtaining all the spawn needed for further trial, but, he was
S0 anxious to malke it a success that he sent his man to me with an ex-
tra 1ot which he thought might be in better condition, I succeeded in
’“.t(ihing a much larger proportion of them than the year before, but
3lill§i“§' them with artificial food was attended with no better success.

118 second effort and failure led me to investigate the cause, and after-
Mach thought I came to the conclasion that it we ever succeeded in
Making this branch of pisciculture a suceess, we must study the prinei-
2155(" nature more tha'n had ever been done before. I became fully
Qn;i-S.fled that by :lt‘r;l}lgmg S50 as to use water taken fron‘l a pond or lake
vrely frozen over, it would retard the development of the eggs to the
ﬂll'::)(" l'CQIlil‘.Ga by nature, whi¢h provc_(l by subsequent experience to be

ut April 1. 1 then consulted Messrs. George Clark and John .
ark, and made known to them my convictions, and so strongly were
¥ convinced that 1 had struck the key-note to insure ultimate suceess

ot'.“tbhthcy proposed to furnish all the necessary mateiials :‘md a pm'r.i(m
1101,. © 141})91‘ to enable me to go on and erect a large hfltclmxg establish-
)Q;“nt. ’lln‘s was located about 80 rods !.)0]0\\' 'tho spring \\'I.m.-o, we had
Sul ?xperu_nentmg 't‘he two _}"e:u‘s previous with the un.\‘:l('1.\'1-:1(.-.“)1;\' 10
nné. above stated. ' 1]1|s. location was suppost‘.d to be snlluawnt: (.hs

., €€ below the main spring, so that by d:unming the water and raising
(ti(])’l‘l’”(l it would freeze over and remain so duriug the period of incuba.
1’];;1)"1? views prm'.ed to be correct, as t.he _5()(),()00 of eggs which we
oo }1 in the hatching-boxes November 15 of that year were preserved
-()“::::COIldit-i(m, 2311(1 with one-quarter less la-bm-‘ in czujin.;.v; for t-l.lem than
ti“latl, ¥y. They did not C()lf'lHICllCO ’.co hatch unt}l April 1, :md. it was e§-
We h‘( d that we suceeeded in hat(';]nn,q' at least :.)() per cent. of ‘the egas
Go(,.dd taken four and one-half months previously at the fishery of

'8¢ Clark.
at op ]t “l(’so: young fry, some 100,000 of them \\'.m'v..pul' in I)vtl‘(.)it ]xti\.'m‘,
ﬁllely il(em' hig [1shery-1>1nce, ;:n‘d no d'()ubt at, tlns tl.mc they are thriving
fo()(l f.p" t.-he waters f’f Lake Tirie, which abounds _\\'1r.11 abundant natural
th, ®T them, and in a ycar or two more they will doubtless return to
Same Dlace wljere they were deposited.  The balance of them we
beene(: in tl{l‘ee small lakes in Oakland County, some of which have

« .t Within the last few months, doing finely,

\'embe):.s ?gl’;‘f‘itllent proved so great o suceess that again, ‘the next No-

Niteq :%t' t7u, E'hrough th_e encouragement of the Me.s.\-rs.'(/la-rl; zmd_the
10 audd es Fish, (:ommlssmn('ar,l doub'lcd the capacity of thns lmt«hm‘g-
Ceeduqg as ﬁ)l Ocureq 1,()0(),0(.)0 of the ova from th.e same groqnds, and pro-

efore with some improvements I made in the modus operandi of
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hatching about February 20. Mr, Milner, deputy United States com-
missioner, arrived at this place for the purpose of aiding me in packing
and shipping a lot of the ova, which were then in an advanced stage of
incubation. We estimated from actual count that 66 per cent. were in
such an advanced state that they were secure from any further mor-
tality. We then shipped to San Francisco 216,000 in the most perfect
condition.

“ About March 10 I received an order from the commissioner at Wash-
ingtou to send the same number again to the same place, which I should
have done, but from thé fact that the eggs had become so far advanced
that I felt quite confident they could not be transported so great a dis-
tance snccessfully, and only sent 116,000, which I am most happy t0
have heard arrived in excellent condition. Soon after this the weather
became much warmer and the ice all thawed from the pond, and by the
20th of the month the eggs then remaining in the troughs commenced
hatching. Tbe water had then risen to a temperature of 45 degrees
which sudden ehange caused the eggs to turn white, and soon all weré
worthless.  Quite a large nwmber had already hatched out, and I
removed part of themn to tbe same lake where Mr. George Clark and
myself bad putin a large pumber the year before, and placed aboub
25,000 in a snall lake at Clarkston Village.

“This sudden chaunge in the condition of these eggs I cannot accoun?
for, only from the fact of the change in the temperature of the water ab
this late stage of their development, I am fully satisfied that it the
ice had remained iu the pond as late as the previous year I should not
have lost two per cent. from the time I made the last San Francisco
shipment.

“This experience satisfied me that spring-water, although it may not
Le used until it advances a long way down from its source, is not the
place to hatch white-fish.  Although this pond was clear {rom ice Mal‘ch
15, the ice remained in our lakes in this region until May 1. )

« This species of eggs, and especially those not good and not perfecm
impregnated, placed in spring-water at a temperature of 46 degrec®
(which is about the same as all good springs) in winter, will start out
a growth of vegetable fungi more than four times faster than if plac®
in water at 33 degrees, which is the temperature of ice-water, and it 1
next (o impossible to employ help enough to pick out the dead g8
(when in spring-water) when you have over a million, as I had the 148
two seasons. )

“ Even in ice-water last winter, which preserved the eggs much long?
thau in spring-water, it required from eight to ten persons to keep the?
in fair condition, and then sometimes they were necessarily left too 100
in an untavorable condition. -,

“These facts are conclasive proof to my mind that the ova of whit?
fish should be kept entirely away from the influence of spring-watets 0
any water which will be liable to change during incubation, and #
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houses where white fish are to be hatched should be constructed upon
Some lake or pond that- freezes over early and does not thaw out until
April 1,

“It is stated as a reason why spring water is better for hatching fish
eggs than lake water, that it is generally more free from sediment, some
kinds of which are highly detrimental to the successful hatching of the
fish ova. Whereas our inland lakes freeze over early in the fall, and
are not free from ice until late in the spring. This ice is perfect protec-
tion against any agitation of the water, and gives an opportunity for
any sediment that may be in it to settle to the bottom, where it must
Yfemain until spring, and until the eggs. are hatched and distributed.
‘Onsequently the water in all of our inland lakes is, during winter, as.
®lear as crystal.

:“ You also wish me to give my views,in reference to using Detroit

Iver water. To this I will frankly say that I should much prefer it to

30y spring water in this or any other State for hatching white fish.

Ut there are some objections which arise in my mind even to this
Water. I amn aware that this species of fish are natives of our great
akes and rivers, and consequently it wonld be supposed that this water
Wust agree with them, and that success would. be certain if this water
Was used. But has it not oceurred to all persons who have given this
Subject much thought that much the largest proportion of these fish run
0 the shoals of those lakes during spawning season to deposit their ova?
. liese shoals are the first to freezo over in the fall and the last to thaw
0 the spring. This keeps at nearly the same temperatare during
Weubation, Although it may be said that during their migration from
. a'_ke Erie to Lake Saint Clair some deposit their spawn in the rivers;

18 not very probable that much of it is hatched.
er‘ I am aware that many hatch in and about the ponds where the fish-
s Wen preserve their fish for winter use.  This tends to prove th:}t: t].le

'0als are the place where they hatch most largely, as the ice remains in

e ponds much longer in the spring than in the strong current in

?troit River. :

. It water is used from this river it must change in temperature many
mes during the winter, as it is well known that the ice leaves the river
gil:nte often during the four-and-a-half m9nths of the period of iucub."x.‘
the - No one can gainsay the fact that in the hatching of fish ova, if

Water is of a perfectly even temperature, it will be attended with

caore favorable results than when frequently changing, from any
Use, even if sueh change is not more than two or three degrees. Isit
‘also a faet that the ice frequently leaves the lower part of Lake Saint
W:tlé‘ e.zu'ly in March? If so, would not the westerly winds roll the
itq T'In the upper part of the river? This sediment would be depos-
o m‘?" the eggs, and in consequence of its fine, clammy nature, would
vrg nJ“I‘lOus to them. I noticed this was the case in a little experimental
gement of A. M. Campau, some two years since, where this water
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was used. I examined these eggs several times during this process,
and found a fine, clammy substance accnmnlating on them. They were
gradually dying, and I do not think any were hatched. These eggs
were taken from our hatching-boxes, and were in perfect econdition, @8
they were so far advanced in development that the embryo tish could be
plainly seen with the naked eye. For these reasons I am forced to the
conclasion that there is more snitable water for hatching this species of
fish-eggs than the Detroit River.

“I wish, however, to have it distinctly understood that salimon, sal-
mon-trout, and brook-trout should be incubated in pure spring-water,
as they will hatch the latter part of January or early in February., They
have an umbilical sack from which they derive their subsistence, and
which takes about fifty days to absorb. They do not require food dur-
ing this period. After this, by feeding them a few days, they will do t0
turn loose in water adapted to them, where they will find their own
" food. Ior these reasons it would be very desirable if your commission
could find a location where both spring and lake water could be sup-
plied in sullicient quantities to insure the suceess of breeding both kinds.

 Most respectfully and truly yours,
“N. W, CLARKE.

“ Clarkston, September 13, 1873.7

In conclusion, the advantages afforded American fish-culture from the
cultivation of the white-fish as they have just been enumerated: These
are; (1)more careful and perfect methods, resulting from the expericnceiB
thie culture of the most deticate and difficult species whose propagation
bas been attempted by culturists; (2) the perfection of three forms 0
apparatns for hatching fish-eggs, embodying the important improve
ments of facility in handling the eggs and removing sediment and cob-
tervw, and greatly economizing space; (3) the contrivance of a superiof
case for the carriage of eggs; and, besides, a possibly snccessful, €1
tirely new method in the hatching of eggs and the discussion of an
practical tests of conditions of water sunmble to the eggs of a specied
that we are not (at any rate thus far) ableto supply with food.

The Otsego bass.—Another species (?) of white-fish ( Coregonus otsego) b8
been successfully propagated at Cooperstown, N. Y. A large (lllflntlty
of eggs were impregnated in the autumn of 1871, and in the following
March several thousands of young fishes were set free in the Inke. In
1873 a larger number were released, and a quantity of eggs put into tho
hateliing-tronghs.

The salmon-trout.—In the fall of 1857 and 1858 a large number of egs®
of salmon-trout were obtained for Saltonstall Lake in Connecticut {ro™
Lake Ontario.  The enterprise is referred to more fully on page 534.

A minor experiment in hatching salmon-trout, or Mackinaw trot
(Salmo namay yoush,) was made by Mr. Samuel Wilmot, of Neweastle, 032
ada, in 1868, He also obtained a hybrid between a male Salmo se®”
and a female 8. namaycush, The uext published records wo have of 2
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Periments are by Seth Green and by N. W. Clark in 1870. Mr. Clark’s
Was with but a few eggs. Inan address before the legislature of Michi-
&an, he refers to the fact of having young salmon-trout on exhibition.*

The quantity of eggs'taken by Seth Green that year and hatched was
V‘_n'.Y large ; and the fish proving to be a great favorite ‘among the people
of the State, he has continued to breed it on a large scale, and it has

€en widely distributed throughout the State.

he greatest drawback in the culture of this specics is the difficulty
ang danger attending the procuring of the eggs.
. The spawning-places of the fish in the region of the hatching-liouses
Sm the open lake; and the time when the ova are ripe is in QOctober,
%hen there are frequent storms, so that going ont in an open boat to the
Jets iy o task of hardship and danger, and has resulted, in a late
ln_Stﬂ-nce, in the loss of six men, one of them Marcellus Holton, an accom-
Plisheq fish-culturist and the inventor of the Holton hatching-box. There
Are however, points on the lakes accessible by steamer, though not con-
JRuous to the breeding-establishments, where the salmon-trout spawn-
U¢-grounds are near the shore, and c¢ven entirely land-locked from wind
ang sea. .
The striped bass.—In connection with the work of the United States
OMinission of Fisheries, a successful experiment has been made which
.ldS fair to be one of great importance in connection with the history of
Sheculture. In 1873, Mr. Marcellus Holton, one of the wmen who were
8t while obtaining the spawn of the salmon-trout on Lake Ontavio, was
ml.)lob't‘d by the United States Commissioner in the work of shad propa-
nzzl?ll ron the Roanoke River, .North Carolina. While zz.t the ﬁSll(f}‘i(‘S
(Ro:: W el‘don, be procured and 111'11)1'eg11at.ed the spawn of the rock-fish,

. ceus lineatus,) and succeeded in hatching then. The appended letter
81¥es his method and the extent of his success :

“1 . “WELDON, May 22, 1873‘.
EAR Sir: T think, from indications observed, that the rock-tish
a.Wn in the day-time. We find the eggs ave mueh lighter and more
tlicate than those of the shad. We have afforded them similar treat-
lPe“ta using the shad-boxes, and I think it is evident that they hatch a
ty 9 suonor,.bnt do not feel sure on this point, as T was obliged to move
vy (‘)xo,s, while containing the e{:‘"rs, below the falls, and the water was
ec&ulmlg]‘l while p.asm.ng the'ruplds‘. I \\':1s‘ compelled to move them
Se of the rapid rising ot the river, which threatened to tlood us
iSOI]l the low shore, where we were encamped. It is quite possible t.hat;
a 1?1'tche(1 them prematurely. In twenty llours after impregnation,
ogy sl?(t)om tl{e)’ were .exposml' t(3 the rough \‘vut-er, t‘he fish within the

——_Wed signs of life, and in forty hours kicked lively. .

b iv:\,SCicultlll-u, or Pish-Farming : an address before the legislature of Michigan, &e.
y Ted gt Lansing, Fobruary 28, 1871, by Hon. N. W. Clark, of Clarkston, Mich.
1871, Pago 21.

Sp
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“They escape through the meshes of the wire-cloth as fast as they
hatch, It will take at least twenty-four wires to the inch to hold them;
and I think the eggs require less current than shad-spawn.

' «Yours, ‘

‘ MARCELLUS G. HOLTON.
s« Prof. SPENCER I. BAIRD,

“ Washington, D. G

Mr. Holton, in another letter, reported the eggs obtained from two
spawners at 120,000, and out of these he estimated the number hatched
at about 70 per cent., or'80,000 young fry. The female parents wei ghed
six and eight pounds. The eggs were nearly equal in size to those of @
shad; the newly-hatched fry were somewhat smaller.

The fact that the ova were non-adhesive, unlike most of the percoid
fishes that have been dealt with, was a matter of surprise. The weight of
the spawning-fish is somewhat less than has usually been attributed t0
rock-fish in spawning-condition. If loealitics can be found where rock:
fish may be taken in sufficient numbers in the breeding-season, th¢
increase of this species is probably as sure to be effected as that of the
shad has been. o

We append a list of the species already referred to, and also of those
with which small experiments havé been made, with varying succesS
in the United States.- The perch, (Perca flavescens ;) the wall-eyed
or glass-eyed pike, (Stizostedium americanum ;) the rock-bass, (Rocct
lineatuss) the salmon, (Salmo salar ;) the California salmon, (Salm?
quinnat ;) the brook-trout, (Salmo fontinalis ;) the Pacific coast brook:
trout, (Salmo iridea ;) the Utah trout, (Salmo virginalis;) the land:
locked salmon, (Salmo sebago ;) the salmon or Mackinaw trout, (Savlfmf)
namaycush ;) the lake white-fish, (Coregonus albus;) the Otsego bas$
(Coregonus otscgo ;) the lake-lherring, (Coregonus clupeiformis ;) the gray’
ling, (Thymallus tricolor ;) the shad, (Alosa sapidissima ;) the alewif®
(Pomolobus pscudo-harengus ;) the common sucker, (Catostomus cO™
minzs ;) the shiner, (Stilbe crysoleucus ;) the corporal or chub,( Semotilts
corporalis.)

Collating from numerous authorities on fish-culture in Kurope, we ar®
enabled to give the following list: The burbotor la lotte, ( Lota vulgari i
the salmon, (Salmo salar ;) the sea-trout, (Salmo trutta ;) the river-trot !
(Salmo fario) ; the lake-trout, (Salmo lacustris ;) the ombre chevalie? 00
rothel, (Salmo wmbla ;) the charr, {Salmo alpinus;) the hucho, (Sdlm'
hucho ;) the laveret, (Coregonus laveratus ;) the fera, (Coregonus Serdi!
the marena, (Coregonus marena ;) the palée, (Coregonus palea ; the (".07‘
gonus. albula ;) the grayling, (Thymallus vulgaris ;) the carp, (0_1/177",’f1'
carpio ;) the erucian carp, (Cyprinus carassius; Cyprinus Lolfar?’
the tench, (Tinca vulgaris;) the white-bream, (Adbramis blicca 5 b
ablette, (Oyprinus alburnus ;) and the sterlst, (Acipender ruthenus.)

Of the hybrids claimed to have been produced artificially, which Pt
few scem to have attained maturity, we give the following list:
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EUROPEAN SPECIES.

Male. . Female.
The salmon, (Salmo salar.) with The river-trout, (Salmo fario.)
Do, do. do. The lake-trout, (Salmo lacustris.)
Do.,' " do. do. The ombre chevalier, (Salmo um-
Na.)
(%) Ompre chevalier,(Salmo umbla.) do. The salmon, (Salmo salar.)
he rj ver-trout, (Salmo fario.)  do. Do., do.
Do., do. do. The ombre chevalier, (Salmo um-
bla.)

1IhBOmbrc chevalier,(Salnio umbla.) do. The river-trout, (Salmo fario.)
he lake-trout, (Salmo lacustris.) do. The salmon, (Salmo salar.)

AMERICAN SPLECIES.

The white-fish, (Coregonus albus.) The salmon-trout, (Salmo namay-
cush.)
The alewife, (Pomolobus pseudo-ha- The'shad, (Alosa sapidissima.)
”'engus,)

The advances made in the art of fish-culture by its adoption in this
countl‘y are now extended by its application to a number of new species.
In the fawily of Olupeide nothing seems to have been attempted in
Urope, while in America the culture of the shad (Alosa supidissima) is
olle of the most extensive and successful efforts in fish-culture, and that
_the alewife (Pomolobus pseudo-harengus) has been experimmented upon
Success.
U the gencra of Salmo, Coregonus, and Thymallus there is entire simi-
;‘)relz.}‘ of couQiF1011 between fj\merican allq European species, though the
1es are different, except in the case of Salmo salar.
' apparatus there are several advances. Though in considering
0 shad.-box (see plate) we find the floating-box with wire-gauze in use
the old world for years,* still its inclination to the current, in the
angy of Seth Green’s patent, is an improvement in producing s com-
?te and continuous circulation of water.
are e tray-n'let;hods of I_iloltou, of Clul.'k, and Qf \’\"illiuu'ls.on (_see 1>lnFes)
]ation great unport,ancg in economy of space, in the. facility 191‘ manipu-
Suﬁici(?f the eggs, and, in saving of expense, because smaller buildiugs are
o8 Ofllt for the accommodation of apparatus, 'and from tlu? compact-
fondey the apparatus more labor can be accomplished than with the ex-
IInp trough m(,ithod. ‘ ) '
Sheg {‘lovements in egy-carriers and in vessels for transporting young
ave been referred to on another page.
ar © advance made in methods of impregnation and care of ova
18 results of continued oxperience and study. The so-called dry

in

pl

Sa e
g‘ltio[f V°§t’5 Essny on Fish-Culture. Translation in Roport on the Artificial Propa-
of Figh, by G. P. Marsh, Burlington, Vt. Pago 41.
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metliod of impregnating ova in Burope and the more properly dry
method of America are the most essential improvements, as they have
increased the results from a given number of ova in a largoe ratio.

It will be observed that advances have been made both in apparatus
and in methods by the extension of the application of the art to new
species of fishes. Seth Green’s shad-box was the result of the experi-
ment in hatehing shad. The tray-methods of Holton and of Clark wer®
the result of attempts in hatching the lake white-fish, a speeies that ab
first gave discouraging results to the eftorts of those who attempted it-
An improved knowledgdé and system for transporting live fishes resulted
from the distribution of shad; a species that was found to be exceed
ingly delicate, and requiring great care in transportation.

The American system of dry impregnation was discovered in the sal-
moun-breeding establishinent of C. G. Atkins. Different conditions and
necessities arise in the experiments with each species, and new ideas
more or less applicable to other species are developed.

The application of fish-culture to species haviog adhesive eggs has
scarcely begun in this country; a few experiments with the glass:
eyed pike, the perch, and with a species of the smelt are all that
have Dbeen recorded. Iixperiments with one of the sucker-familys
Oalastomide, and with a eyprinoid, are referred to without stating the
character of the eggs, which were probably adhesive. The eggs of tho
ale wife have proved adhesive for a considerable time during and alter
impregnation, but are not to be included in permanently adhesive egg®

In Europe there has been a great deal done with this group ©
fishes; the carp, of several species and varicties, engaging a great deal
of attention,

The value of this fish as an aceession to the number of food-fishes of

the United States is a matter of importance. The estimates of their
qualities as table-fishes are very varying and contradictory.

Those whoare familiar with the tood-fishes of the fresh waters through”
out Enrope assert that this arises from the ditference in quality of differen?
varieties and species; and’ that while some of them are excellent 2l
palatable, others are very inferior. Among those of superior quality aré
thoe Cyprinus carpio, var. nudus and var, rex-cyprinorum, the spiegel-carl”
The first variety is destitute of seales, having a velvety skin that €%
hances the table-qualities of the fish. The latter has a row of scales
near the dorsal line, and anothier near the ventral margin.  The former
is found chiefly in the Lower Danube, and is spoken of as a species V.Cr)y
superiorin Havor. Among the more inferior ones are Cyprinus carassit?
the crucian carp, and the hybrids with this and other species.

It is'claimed by Francis Fraucis, editor of The Field, London, Englé\_n
Jand, that the carp attains much better qaalties in flavor, as a gamo fisth

in large rivers than it does in ponds. * - -
is

dy

* Iish-Culture a practical guide to the modern system of rearing and breeding f
By Francis I'rancis ; Pisc. Div. Accl. Soc. of Great Britain, London, 1865.
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They are expecially valuable because of their adaptation to ponds and
€ven stagnant waters attaining a high degree of heat. In addition to
their value as food for man, they will be of great utility in affording a
Supply of food for those piscivorous fishes it is desirable to propagate;

eing, it ig said, in a considerable degree herbivorous, they can exist in
arge numbers in the ponds with black bass, glass-eyed pike, or the mus-
tellunge, without reducing the original food of these fishesin the waters,
aud, of course, increasing it in a considerable degree in the prescuce of
eir own yonng. ‘

The procuring of cheap food for the fishes in the troughs, in the nur-
Series and the ponds, has been obtained, to a considerable extent, in this
‘.‘"‘-)’ in Germany and Russia, and, it may be, would be found to answer

OF our brook-trout.

. Another fish, the introduction of which is desirable but whose propaga-
00 may be left entirely to nature, like that of the black bass, is the
gOlll‘a.mi., (Osphromenus olfawx,) a species that is prolifie, attains consid-
e.mbl(} size, of most excellent fldvor, and is especially advantageous
fom the the fact that it is adapted to tho warm water-ponds of the
"Armest, temperate and subtropical regions. It can be readily intro-
(]“Ced in the southern portions of the United States from China or from

Igi@l‘S; in both countries it has been introduced, originating in the

lacean Islands. (See Department of Agriculture Report, 1866, p. 417.)

Althongh the loss of eggs before hatching has been reduced to an in-

Osiderable minimum by means of improved methods of impreguation
D;]igl care during ]m.tching, still therfa are many things to be accom-
Shed before any high degree of perfection in the culture of fishes will
€ attained. One of the most important desiderata is tho prevention or
Ure of the omui-present confervaceous growth, (Acklya prolifera.) Nu-
a“e(r‘)lls e‘\fperim.ents have been. tl:ied by men skilled asﬁ‘sh-cult-urist-s
(Dl_)]iche.nnsts without accm‘nphshn?g ;.m_ytlnglg t-hz}t receives general
tod *Cat-lon and approval. The application of .sult-brm'e has blcen.advoc:x--
o0 Bxperiments have also been made with solutions of acids and
d]kalies.
The apparatus for packing oggs in Loxes covered with ice and moss,
Ilash% the low temperature may rotard the growth of the confervie,
¢en deseribed on page 547-.
" ;;\Ir. N W. Clark’s hat-ching-l.louse t.hc eggs of the .white-ﬁ..s‘h during

o \S't \vn}ter have .beeu dmly 1'11'18(3(1 free from :1dhgr{ng sediment .:md
shgy (‘;\ eloping parasites by flglta-tln g t-lfe trays containing the eggs in a

W pan of water. This, though it may appear a rather violent
’tmenh of the eggs, has been kept up throughout the winter without
Yo n‘:rttint; Injury, and a large percentage of young fishes has resulted
10 eggs thus treated. '
eQu;:ltl]rOPm system .in the es_timation of the numbers of eggs, and con-
‘WNS:L\mom reliable estimate of the percentages hatched, has been
of th: ;:;ﬁe 17,4 will be fou'ud an account of t}w mothod employed to cloan the eggs

» 0 quinnat from this foul growth by means of sand and wator.

S

tl‘ea
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referred to on page 442, under the head of ¢ The artificial culture of the

shad.”
In order to make the progress definite and rapid, a continued

series of systematic observations of the work in the bhatching-house
is ossential. And these should not be confined merely to what many
would consider the more practical points in the different processes
but should embrace, in addition mauny of the minor conditions and
phenomena. For instance, in the rather full memoranda of each day’s
work in shad-hatching in the New York State reports, we have tbe
date, number of shad taken, the number of ripe females, the number
of eggs, and the temperature of the water in the morning and at night-
From a long series of these observations caretully carried on through #
number of years, we might auticipate the working-out of many of thé
relations between temperatare of the rivers and the ascent of the shadj
possibly, too, the relation of the ripening of the spawn in the ovarie
of the fish to the temperature, in which it is quite probable sowne very
interesting facts may be developed. For example, nearly all shad-tisher”
men have observed the fact that female sbad with full roes are taked
to the very end of the fishing-season, and we do not absolutely kno¥
that all the mature female shad ripen the ova and spawn before retur?”
ing to the sea. The addition to the memoranda of the namber of rip?
male fish obtained wouid have been of value, as there is evidence ind”
cating that a considerable namber of the males are ripe and begin losing
the milt before many females are ready to spawn; and toward the clos®
of the season it is often difficult to obtain a sufficient number of malé?
to impreguate the spawn; the record of the number of ripe male’
obtained would throw light upon this point. In the Massachuse ¥
reports are given the number of fish taken at each haul, and the time °
day when the haul was made. These afford data for a knowledge ©
the movements of the fish while in the rivers, to what extent they ard
nocturnal, and the like. Among other things, a record of similar chal’
acter in a trout-hatching house might result in-affording an aceurat
comparison of the vigor and fertility of eggs from domesticated ﬁﬁbes
and from wild ones, together with other changes in the fish, as to tiw?
of spawning and the Jike.

E—ALPUABETICAL LIST OF AMERICAN FISH-CULTURISTS
AND OF PERSONS KNOWN AS BEING INTERESTED 1
FISH-CULTURE.

1.—Names of persons who are or have been. practically engaged " fish

__— culture.* ‘
Ainsworth, Stephen H., West Bloomfield, N. Y.
Axtell, F, I, Harvard, McHenry County, Ill.’
« Corrections or additions, if sent to the United States FFish Commissioner, Was

ton, D. C., will be introduced into fature lsts, whicl it is hoped will more compl®
represeut the statistics.of fish-culturists.

pink’
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BaCOD, William, (Dexter, Bacon & Coolidge,) West Barnstable, Mass,
ailey, G. 8., Portland, Me.
ond, Amos, Chicopee, Mass.
Bootn, H. C., Charlmont, Mass.
BO.Wles, B. F., Springfield, Mass.
Bridgman, J. D., Bellows Falls, Vt.
urnett, Joseph, Southborough, Mass.
Campyell, B, K., M. D., Saxtow’s River, Vt.
ampbell, Messrs,, Mumford, N. Y.
handler, Fred., Alstead, N. H.
hristie, H. P., (%) Clove, Dutchess County, N. Y.
lark, N, W., Clarkston, Mich.
Clify, W., Mystic Bridge, Conun.
ole, A. P., Whitesville, Allegany County, N. Y.
O‘Onins, A. 8., Mumford, Mouroe County, N. Y.
Ower, J, H, & Bro., Lake Tahoe Fishery, Lake Tahoe, Nev.
Omfort, Jeremiah, Spring Mills, Montgomery County, Pa.
0°°1idge, Joseph, (Dexter, Bacon & Coolidge,) West Barnstable, Mass.
ocket, N. B., Norway, Me,
‘l‘Ouch, Jackson, South Jackson, Mich.
urOunse, L. L., 1302 Pennsylvania avenue, Washington, D. C.
Ushman, G. S., Georgetown, Colo. :
°bp, H. E., Sedalia, Mo. \
€Xter, Bdward, (Dexter, Bacon & Coolidge,) West Barnstable, Mass.
Ousman, H. F., Waterville, Wis.
fury, I,, M., Canandaigua, N. Y.
ES’kema,n, George R., Shippensburgh, Camberland County, Pa.
varts, Martin G., Rutland, Vt.
a“‘“{l, 8., West Brookfield, Mass.
‘:‘r‘lham, C. H., Milton, Ulster County, N. Y.
‘essenden, George L., Sandwich, Mass.
SSenden, Henry S., agent Sandwich Glass Company, Federal stroet,
ielgsmn’ Mass.
» Franklin, Montague, Mass.
Frzg\g’ Augustus, (Little & Brown,) 110 Washington street, Boston.
Fu“bt, Stiles, (Frost & Brother,) 27 Milk street, Boston.
fur °ry A, R., Malone, N, Y. '
ayman, W. H., Maspeth, Queens County, N. Y.
Gligy John, Pittsburgh, Pa. :
old °n, O. F., Stoneham, Mass.
Greezmlth’ Dr. M., Rutland, Vt.
L ’Set;h, Rochester, N. Y.
“gar)’ Robert,.baratog.a bl')rlngs, N. Y.
Hag? Mr. David, Wallingtord, Vt.
", rmmond’ D. 8., Elgin, IlL
00, George, Mumford, N. J.

D

P
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Haywood, Levi, Gardiner, Mass.

Haywood, Walter, Fitchburgh, Mass.

Heyford, George O., Dixfield, Me.

Hilgen, F., Cedarburgl, Wis.

Hills, Mr., (Thomas & Hills,) Bergen, Cattaraugus County, N. Y.

Holmes, I'. 0., Norway, Me.

Hoyt, J., Castalia Springs, (near Sandusky,) Ohio.

Huntington, Dr. J. D., Watertowu, N. Y.

Hurdick, Mayor, Williamsport, Pa.

Iugraham, B, Bristol, Conu.

Jerome, George II., Niles, Mich.

Jewett, George, Fitcliburgh, Mass.

Kent, Alexander, Baltimore, Md,

Maginnis, Arthur, Stanhope, Monroe County, Pa.

Maitland, Robert A., box 756, New York, N, Y.

Malley, James, New Haven, Conn.

Manpn, J. I, Lewiston, Pa.

Masury, John W., Fulton street, New York, N.Y.

Mather, Fred., Honeoye Falls, Monroe County, N. Y.

Morse, Gardiner, New Haven, Coun,

Nicbols, William, Islip, N. Y.

Norris, Thaddeus, 208 West Logan Square, Philadelphia.

Page, George 8., 7 Warren street, New York, N. Y.

Palmery Alfred, Boscobel, Wis,

Pardee, Myron, Oswego, N. Y.

Porter, B. B., Oakland, Bergen County, N. J.

Portman, Rev. J. G., Benton Harbor, Mich,

Pottle, David C., Alna, Me.

Pratt, Dr. W, A., Elgin, 1l

Prouty, L., jr., 178 Washington street, Boston, Mass.

Rockwood, Robinson & Hoyt, Mevedith Village, N. H,

Russel, Mr., Plymouth, Mass.

Russel, Maj. T. W., Portland, Conn.

Sabine, R. E., box 977, Springficld, Mass. ' .

Sanford, A, Wright, New York Club, corner Fifth avenue and Fif
teenth street, New York, N, Y. (7)

Schultz, Theodore, (Schultz & Co.,) New York,

Sharps, C., Vernon Deépot, Conn. ’

Simonds, J. H., Warehouse, Conn.

Slack, Dr. J. ., Bloomsbury, N, J,

Smith, Amos D., Providence, R. I.

Smith, C, C., Springfield, Mass,

Speers, Colonel, Oconomowoe, Wis,

Stark, George, Nashua, N. H.

Stark, General, Manchester, N. H.

Staucley, H. O., Dixfield, Me.
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Sterling, Dr. E., Cleveland, Ohlio.

Ttone, Livingston, Cold Spring trout-ponds, Charlestown, N. H.
h:ums, L. 1., (Thomas & Eddy,) Randolph, Cattaraugus County,
N Y,

rl:.h()mpson, Col. J. M., Springlicld, Mass.
tden, Judge, Lockport, N. Y,
?’{ller, Dr. William, Neosho Falls, Woodson County, Kans.
al, Aaron S., Smithtown, N. Y.
1 Cleve, J., Oakland, Bergen County, N. J.
flel:md, W. ., box 322, New York, N. Y.
w.asson, . B., Springlicld, Mass.
’\yhitcomb, T. J., Springfield, Vt,
llltne_y, 0., Ashburnham, Mass.
%0dward, Henry, Middletown, Conu.
app, William, 106 Brownell stroet, Cleveland, Ohio.

" 2.—List of persons interested in the subject.
Ab'bott, George A., Dexter, Me. J
“ams, A. C., La Grange, Penobscot County, Me.
lken, J. B., Franklin, N. IL
Woright, p. G., Massillon, Obio.
es, Oliver, North Easton, Mass.
) Edrews, A. C., North New Salem, Mass.
Wood, L. J., Waterbury, Conn.
B;ISti“, Arthur W., 48 State street, Boston.
B Con, Iilisha, 36 South street, New York, N. Y.
f‘f“'dm, Alexander, Calistoga, Cal.
‘nle)’, R. T, Arlington, Mass.
Ra ‘er, George A., box 704, Boston, Mass.
Wber, R. Y., Plymouth, N. II.
R;:dell, John H., Rockland, R. I.
harzlett’ Frank, (Thaster & Bartlott,) Exchange street, Boston, Mass.
Bay lett, J ohn, care of Little & Brown, Boston, Mass.
ca. ema‘n, J. M., 318 Broadway, New York.
Benn’ William ., Belfast, Me.
is nes, Oliver, 55 Devonshire street, Boston.
Elissop’ N. II., Manahawkin, N. J.
Blog, W. 1., Newport, R. L.
02{d ?m, James B., Brooklyn, N. Y.
]3011(1) ) ‘J ames, box 1621, Norwich, Conn.
owgl Qeorge W., Biddeford, Me.
ow iteh, B, 1., Framingham, Mass.
n, 13, 13,, 123 Pearl street, Boston, Mass.
Trank, 33 North South street, Reading, Pa.

s J. I, McIndoes Falls, Vt.
8. Mis. 74—36
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Bradley, Herman, Cape Girardeau, Mo.

Bradley, Richards, Brattleborough, Vt.

Brown, Col. Henry, Dorchester, Mass.

Bryant, Walter, 53 Chauncey street, Bosto.
Burgess & Co., Sandwich, Mass.

Camillo, A, L, box 6783, New York.

Carey, W. W, (Jolemme, Mass.

Cartor, Charles L., Mansion Ilouse, Andover, Mass.
Case, Malone, Rockford 111,

Chadwick, J. W., 96 Blackstone Square, Boston.
Chapman, C. W., Ne\v Bedford, Mass.

Cheney, J. W., South Manchester, Conn.

Church, Mr., Seymour, Conn.

Clarke, W. W., Waltham, Mass.

Cochraine, C. H., Dover, Me.

Cocliran, James, M. D., Monmouth, Me.

Colburn, J. W., Boston, Mass.

Comstock, George H.,, Centrebrook, Conn,

Cone, S. W., Lakeside Villa and Farm, Tamworth, N. H.
Coolk, Emery, Providence, R. I.

Cooke, William L., Plainvilie, Mass.

Corbett, J. K., Farmersburgh, Clayton County, Iowa.
Corks, Harrison, Croton Landing, N. Y.

Cornell, Joseph, New Bedford, Mass,

Cragg, Henry, box 725, Saint Denis, Md.

Crandall, IL, Providence, R. I

Cromach, W, H., Malden, Mass.

Crossman, S. It,, & Co., 6 Washington street, Boston.
Dana, Edward A., 44 Newbury street, Boston, Mass.
Davids, James B., § Dock Sguare, Boston, Mass.
Dayvis, Thomas A., 610 I'ifth avenue, New York.
DeWitt, C. J. & L., 38 Nussau street, New York.
Dodd, John M., Concord, Mass.

Dodge, Rev. B., North Arlington, Mass.

Doughty, S. A., 290 Broadway, New York.

Drew, L. A., Burlington, Vt.

Dwight, Francis, South Acton, Mass.

Eastman, Augustus, North Conway, N. I1.
Eastman, I&. C., Concord, N. I,

Eddy, L. A., North Brooktield, Mass.

Dhrman, C. L Harrisonburgh, Rockingham County, Virginia.
Ellis, D. I, ]o South Marlket street, Boston.

Euders, Dr I, 11., Cape Girardeau, Mo.

Evarts, Charles G., Windsor, Vt.

Fauning, B, E., Winona, Minn.

TFarrar, A. B., South Merrimaclk, N. H,
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Farmp, Ben, 12 North Fourth street, Saint Louis, Mo.
Fasset, T. M., Canton, Pa.
‘Crrar, Eugene, Agawam, Mass.
F{eld, W. R., Oswego County, N. Y.
‘Jsher, H. G., Huntingdon Mills, Huntingdon, Pa.
‘IShers & Clapin, Boston, Mass.
Tinke, J. Henry, 77 Chapel street, New Haven, Conn.
‘I'ye, Nathan, Andover, Mass.
askill, W. B., Revere House, Boston, Mass.
Godtrey, €. B., Milford, Mass.
Goodwin, J. E., box 457, Springfield, Mass.
raff, A. B., Bareville, Lancaster County, Pa.
aley, B, ¥., New Market, N. H.
all, D, F., Winchendon, Mass.
ancock, Franklin, 10 Court street, Boston, Mass.
ks, Dr, W. H., Harvard, Ill.
arris, J. M., Woonsocket, R. I.
artman, John, Melville, N. J.
HaS’den, W. B., Lawrence, Mass.
Azelton, Dr., Cavendish, Vt.
mminway, E. P., Horsford, Conn.
Hﬂdreth, Moses, Northborough, Mass.
ltcheock, A. Li, 96 Devonshire street, Boston.
Obart, Henry, South Arlington, Mass.
g(’bbs, A. J., Bridgeport, Counn.
Ho_gau, J., 1140 South Seventh street, Saint Louis, Mo.
Olnes, Hon. I, Biddeford, Me.
Holden, Daniel, Ware, Mass.
Olly, W, P., Katonah, Westchester County, N. Y.
ughton, Charles, 41 State street, Boston, Mass.
%ughton, Hiram L., Charlestown, N, H.
O%ard, George E., 76 Main street, Springfield, Mass.
Ubbard, Hon. T. H., Biddeford, Me.
Hgngerford, H., West Cheshire, Conn.
Illle\vell, Arthur, 15 Exchange street, Boston, Mass.
USon, C. F., New London, Conn.
“Mey, A, B, F., 36 Merchants’ Row, Boston.
;glbau, J. M., Portland, Me.
N 8, Oliver, Papermill Village, N. I.
alg‘l‘)’les, Wesley, Sanbornton Bridge, N, H.
Line lerton, L. T., Rale¢igh, N. C,
Litt]2 ™ Solomon, Salem, Mass.
odle) Charles G., & Co., Providence, R. I.
'LOnwf}"’ J. M., Unity, N. I,
Mallt’e ellow, George J., Grantville, Mass.
¥y M.V, Springtield, Mass.
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Marple, C. C., Coneston Print Works, R. 1.

Mayo, J. B., M. D., Elk River Station, Sherburne County, Minn,
McEvay, John, Mount Vernon, Westchester County, New York.
McKinstry, J. ., Globe Village, Mass.

McMurtha, Eugene, 713 West Twenty-second street, New York.
Mercer, Charles ., Baltimore, Md.

Merrill, Arthur, (N. M. Perkins & Co.,) Portland, Me.

Merrill, I, S,, Winchendon, Mass.

Miner & Yale, Ware, Mass.

Montgomery, J. B., box 1060, New York.

Moore, J, H., Charlestown, Mass.

Moore, John B., Concord, Mass.

Mores, John C., 205 Broadway, New York.
“Morgan, J. P., Greenticld, Mass.

Morton, D. 8., care of A. B. Morton & Sous, Baltimore, Md.
Nelson, S. J., Milford, Mass,

Nickerson, Joseph, 99 State street, Boston, Mass,

XNisbet, James, Pawtucker, R. 1.

Norton, J. E., 133 Lake street, Chicago.

Osgood, Irank II., (Childs & Co.,) Davenport, Iowa.

Paris, Sherman, (Allen & Paris,) New York.

Parker, George A., South Lancaster, Mass.

Parlow, George I, New Bedford, Mass.

Paton, William, 100 Main street, Springfield, Mass.

Paw, John, City Point street, Boston.

Peabody, Frank, (Kidder, Peabody & Co.,) Bostou, Mass.
Pepper, Russell H., West Springfield, Mass.

Perrin, William, Montgomery County, a.

Perry, Chiauncey, New Ipswich, N. 1.

Pierce, Ilenry, West Royalston, Mass,

Pitcher, George W., Pawtucket, R. L

Prescott, Luther, Forge Village, Mass.

T’roctor, Colonel, Rutland, Vt.

Ramsay, W. A,, 8 Lindell street, Boston, Mass.

Reepe, Albert C., care C. A. Joy, Colambia College, New York.
Reeves, E. H., & Co., 185 and 187 Water street, New Yorlk,
Revere, J., 93 Beacon street, Boston, Mass.

Reynolds, Marian, box 42, Austerlitz, Kent County, Mich.
Ribble, John H., Salemn, Roanoke County, Va.

Ricardo, George, 195 Water street, New York.,

Richardson & Cutler, Lowell, Mass. (7)

Rogers, D, J., Bardstown, Ky.

Roland, R. W., Newton Centre, Mass.

Russell, Henry, Savoy, Berkshire County, Mass.

Sage, John D., (drawer 8,) &tna Insurance Company, Harttord, Con
Savage, Danicl 7., 2 Warrenton street, Boston, Mass.
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S&é:ton y J. M., (McLaran, Saxton & Williamns,) 307 North Second street,
aint Louis, Mo. -
Scott, Genio €., Wilkes's Spirit of the Times, Now York.
Cott, George S., Stonington, Conn.
i"el‘&nce, T. C.: West I\?ewt;’on, Mass.
Carer, Rev. H. E., South Hampton, Long Island.
€ppard, J. T., New London, Conn.
Slater, Mr., We’bster, Mass.
With, Col, Henry, Dorchester, Mass.
2}:‘1, Erastus W., 42 Dominick street, New Yaork,
ith, H. B., Northfield, Mass,
Mith, Tiram, Charlestown, N. H.
Sm?th, W. E., New London, Conn.
Rith, William, (Howard, Sanger & Co.,) 105 and 107 Chambers street,
ew York.
gaulding, J. J., 3 Sears Building, Boston, Mass.
try, N. D., New Haven, Conn
‘S Y AV -’ « ’ .
f:f’ut, A. B., Muncey, Lycoming County, Pa.
Stelgg’ Richard 3., (room 22,) 228 Washington street, Boston, Mass.
Arus, Milo B., Pepperell, Mass.
Ststson” N ahum,’ Bridgewat,;er, Mass.
Vens, H. D., Greenfield, Mass.
St"ckweu C. T Fitchbur{’;h Mass.
fone, AII,IOS, D;mbury, Conn.
stu“ghton, E. W., Windsor, Vt.
Tevant, E. Lounis, South Framingham, Mass.
:t“l, A. M., North Chelmsford, Mass.
Thy Cher, J. H., 36 Exchange Place, Providence, R. L
T axtOH, R., Salem, Roanoke County, Va.
Tomy ¢r, Ruel E., Charlemont, Mass.
TOWII:klns, W. R., Wrentham, Mass.
> I" J. M., 254 Broadway, New York.
UDh’ e 1., San Luis Rey, Cal.
Usham’ S. E., Bureka Farm, Media, Pa.
Vauer’ Robert, Louisville, Ky.
Wflli an, Iiram, Worcester, Oswego County, N. Y.
\Valsﬁl‘, F. W., Groton, Conn.
Warg 8. L., 913 Broadway, New York.
Warg’ George E., 43 South street, New York.
Way > Thomas, Mumford, N. Y.
Webi)(’h&rles G., 11 Mount Vernon street, Boston.
Webstera Mr., Wellesley, Mass.
Wa eorl’l J. W., Waterbury, Conn.
» Vharles E., Pittsfield, Mass
0 ' ) .
Whﬁg()flth, Mr., Fitchburgh, Mass.
»Jry W, ., Stoughton, Mass.
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Whitin, Edward, Whitinsville, Mass.

‘Whitney, Andrew, Fitchburgh, Mass.

Whittle, George W., McLean Asylum, Somervllle, Mass.
Wilbur, F. H., Taunton,Mass

Willis, George I, Patnam, Conn.

Wolle, jr., Alexander, 2 North Eutaw street, Baltimore, Md.
‘Wood, I, M., Grafton, Mass.

‘Wright, B. S., Minoken Oyster-House, Boston.

Young, John L., Murfreesborough, Tenn.



