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INTRODUCTION.

There are four different methods of cultivating fish :

1. POND CULTURE.—a. Fish-culture, i. e., cultivating fish in spawn-
ing ponds (in which the fish spawn and in which the eggs are hatched),
raising ponds (in which the fish remain till they have reached a con-
siderable size), and stoclk ponds (in which the fish are fattened for the
market), or in inclosed portions of streams. Tish-culture, therefore,
means the natural production of fry and raising the fish for the market.
b. The keeping of fish in raising ponds, stock ponds, or in inclosed por-
tions of streams; in other words, raising young fish which have been
obtained from abroad, and keeping them till they are ready for the
market.

2. TRANSPLANTING FISH from one water to another, i. e., transfer
ring a number of sexually mature fish to water in which prior to this no
such fish were found. .

3. THE OHINESE METHOD, which consists in gathering from the water
the spawn of fish deposited in a natural manner, and transferring it to
other places to be hatched.

4. ARTIFICIAL FISH-OULTURE IN A NARROWER SENSE, 1. ¢., extract-
ing from the fish by human agency their sexual products, uniting the
mule and female products, and protecting the eggs and young fish
from their natural enemies until the umbilical sacs are absorbed.

In the following Pages we shall treat only of the first-mentioned
method, although we shall at times in the proper connection allow our-
sclves some digressions relative to the methods.

Pond culture can be carried on only in sheets of water in which on®
can arrange the water at all times according to his discretion. SllPh
waters are principally ponds, though they are sometimes lakes and in-
closed portions of streans, -

The larger and smaller lakes, which are termed inland waters, are
formed cither by the gathering of water in low ground along the course
of rivers and brooks, in other words by streams overflowing their banks,
in which case these rivers or brooks flow through the lakes formed bY
them without undergoing any change, or divide into several branchess
or occasionally find a subterrancan outtiow, or such lakes are the natural
receptacle for the water of an entire neighborhood, and are formed by
springs or by the waters flowing down from the mountains; or they ow®
their existence to invisible subterranean streams. .

Large lakes must come under the head of the ¢ wild fisheries,” as thelr
water cannot be let off or diminished; and the principal condition fO:
successfully carrying on these fisheries is “to know Low to cateh fish-
Man can make his influence felt only by increasing the number of fish,
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by protecting them during the spawning season, and by introducing
finer kinds of fish by placing young fry or eggs in such lakes.

Lakes are never laid entirely dry, but, according to their origin,
they either keep a constantly even depth of water or their water rises
during a rainy season, and falls during a period of drought. If lakes
are not too large, it is in many cases possible to control the water by
artificial means, 4. ¢., to decrease it whenever desirable; and if this is
the case, such lakes may be used for artificial fish-culture or ‘tame
fisheries” and even for keeping fish.

But before such artificial means are resorted to, a careful estimate
should be made in order to ascertain whether there is any reasonable
%‘OPO that the results will justify the outlay. Special distinction should
in this connection be made between the lakes which have a constantly
even depth of water, and those which owe their origin to an accident, .
€., which have been formed by the rain or snow water of a neighborhood.
Such Iakes may contain a considerable amount of water in spring or
after u long continned rainy season, but it is uncertain whether the
q}‘ﬂllt-ity of water will remain the same during summer; and they can
either not be utilized at all for fish-culture or only to a very limited ex-
tent, so that the expenses of controlling the water by artificial means
%ould be too great. It is possible, however, to transform such waters
by degrees to profitable fish-ponds.

"~ Ay a general rule we understand by “fish-pond” a reservoir which is
Suitable for fish-culture and for keeping -fish, 4. e., which combines a
Suitable location, the proper soil, and water which, when necessary, can
be cither decreased or let off entirely. To carry on fish-culture and the
‘eeping of fish in such ponds is termed ¢“pond culture,” and as a gen-
tral rule it forms part of agriculture. Poud culture, therefore, com-
Drisey (he laying out and the construction of pouds, their maintenanee,
the carrying on of fish-culturc or the keeping of fish in such ponds, and
the other uses to which sueh ponds may be put. :

Most of our establishments where pond culture is carried on date

eir origin centuries back, and in the course of time their ;ondition
g naturally undergone mauny changes. The income from agricult-
ure (T jnelude in -this term stock raising) made the utilization of the
Soil for agricultural purposes appear more profitable than poud cult-
Ure. Many ponds were laid dry and used as ficlds with increasing
l)r.oﬁt., for the price of grain had risen, while the price of tish had de-
clineq steadily. In many parts of our country this is now reversed, as
agriculture does not yield so large a profit as formerly, while the price
of fish has risen enormously, iun illustration of which we will only
s_t'*lte that within a period of twenty-live years the price of carp has
Misen from 30 marks [87.50] to {from GO to 70 marks [#$15 to $17.50] per
huudrcd-wcight.

Nevertlieless I would not unconditionally advocate at this day the
establishmeut of new ponds with the view of carrying on {ish-culture
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(carp-culture) on a large scale, for who could guarantee in our times,
which, as regards economy, must be termed a period of transition, that
the present condition will continue even for a few decades?

I do not therefore unqualifiedly advocate pond culture; and I do nob
maintain that pond culture is calculated to make a certain picce of
ground yield the largest possible net income, or at any rate a larger
income than agriculture, which, under favorable conditions of soil, and
Ly being carried on in accordance with the demands of the time, will
generally yield a larger apd more certain protfit than fish-culture.
Lven if in some localities the income is not so large, a few acres of
cultivated ground will support the man who cultivates them in the
proper way, which cannot always be said of the same area used for
pond culture. (We do not here refer to small fish-cultural establish-
ments, or establishments of pond culture carried on like any othell'
branch of industry; but even these, if conducted on the same princl
ples as large establishments of this kind, would not yield a larger
profit per acre than ordinary establishments of pond culture.) The
conditions referred to are mostly only of a local character, and are not
permanent, either as regards agriculture or pond culture, and, as here
tofore, they will, in course of time, undergo many changes. .

If we take into consideration the fact that strenuous cfforts are made
in our time to increase the number of fish by artificial hatching and by
transplanting young fish of specics far superior to the carp to waters
which hitherto did not contain any fish, we cannot but think that by tho
consequent extension of the * wild fisheries,” especially as regards the
finer kinds of food-fish, it will not take more than ten or twenty years
to reduce the price of carp to that of twenty-five years ago, while, o
the other hand, agriculture and stock raising are constantly becoming
more profitable,

_Although it will therefore be the first duty of a person owning larg®
sheets of water to inquire whether he cannot drain some of them and
transform them to fields and meadows, it cannot be denied that there
are many lakes which cannot possibly be drained, and which naturally
suggest the question jn what manner their waters may be put to tho
most profitable use, and what means should be employed to adapt
them to fish-culture. .

It is often impossible to drain eutirely a large area of marshy soil;
but by digging ditches and constructing dikes the water may be mwade
to recede to the lower ground, where, if not allowed to flow any V"
ther, it will form a vatural basin of water, varying in size.according to
local conditions. Much has been gained hereby, as part of the grouul1
has become suitable for fields and meadows, and as the newly-fOrmcd
lake may at a comparatively small expense be used for purposes ¢
fisli-culture, while formerly the entire arca, Leing marshy, yielded only
a scanty harvest of sour and unwholesome hay.
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If such a lake (it becomes a pond only by constructing works for
filling or draining it at any time) has had its origin in the manuer de-
scribed above, or it it is the natural meeting-place of waters from springs
on higher ground or of the rain or snow water of an entire neighbor-
hood, or if the water has been gathered in one place for the purpose of
farnishing power for some mill or other factory, it will in all cases be
Dossible to utilize the water for pond culture, unless it is polluted by
refuse from the factories.

The main question, under all eircumstances, will be, in what manner
this water can be made most profitable for pond culture. On the other
hand it cannot be denied that pond culture, as it is, his not yet reached
that degree of development which would malke it impossible to derive
8till greater profit from it; all the more it should be the object of our
Poud culturists to obtain the greatest possible benefit from their ponds,
80 that this culture, as far as its results arce concerned, may keep step
With agriculture, and furnish a means of support in times when the in-
come from the latter is but small. Pond culture teaches how this object
may be attained and how fish-culture, and morve especially carp-culture,
lay be made to yicld the greatest possible profit. 1t may be divided
Into two parts: (1) Thelaying out, construction, and keeping of pouds;
and (2) Fish-eulture in these ponds.

I—THueiE LAYING oUT AND KELPING O IMSI-PONDS.

In this chapter we shall speak only of sueh ponds as have been laid
out and are kept for the purposes of raising and keeping fish, where fish
Culture, therefore, forms the object and the ponds are the means for at-
F‘aining this object; while in cases where the laying out of ponds has for
Ity object to furnish water-power for mills, &e., fish-culture appears as
the means to derive still greater benefit from existing ponds.

Before laying out one or several ponds, the following points should

© considered: (1) The location of the ground; (2) the configuration of’
the ground; (3) the quantity of water on hand; (4) the quality of the
Vfa-ter; (5) the quality ot the soil; (6) safety from inundations; (7) legal
Yight to use the water; and (8) the cost. :

All these points must be supposed to be settled in existing ponds,

Ut even in these, there is, in many cases, & chance to make improve-
Wents; but in order to make these improvements the existing conditions
8hould be earefully examined, and the conside ration of the above points
ay prove useful to persons who possess old, established ponds.

1. THE LOCATION OF THI GROUND suitable for laying out a pond
Should be open on all sides, so that tho poud may have the benefit of
the sun a1l day long; for the heat of the sun does not only further the
8rowth of fish, but also the development of fish-food, worms, and insects.
It Qoes not hurt, however, but on the contrary is an advantage, if &
bortion of the pond is, at o suitable distance, surrounded by woods and
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heights, especially on the north side, 80 as to break the force of the wind
from that quarter and prevent it from making the water of the pond
too cold. It is not necessary that the pond should be located in a level
plain; on the contrary, a sloping ground will prove an advantage, be-
cause thereby a natural and very inexpensive means is afforded for the
water to flow off; on the other hand ponds located on low ground or in
plains have the advantage of receiving the rain and snow water from
the higher ground which contains a great deal of fish-food, and which
forms a layer of rich mud at the bottom of the pond.

2. THE CONFIGURATION OF THE GROUND.—The plain selected for the
laying out of a pond should be oven in all directions, and should in-
cline only on one side, 5o that it is possible to drain the pond entirely
in a ghort time. If, however, the plain slopes on several sides, as 8
frequently the case in large ponds or lakes, and if this cannot be reme-
died the water should have a chance to flow off on all the slopes. Under
these circumstances, however, the laying out of a pond becomes more
expensive, because it necessitates the construction of dikes and contriv-
ances for the outflow of the water. The most suitable ground for the
laying out of a pond is that which slopes a little towards the center-
Within the limits of the pond there should be no depressions, as during
the time when the fish are caught, some are apt to hide in these places
thus making fishing difficult. Such depressions or holes should,.lf
possible, be filled, and if they are too large or too numerous to do th'ls’
the ground is not suitable for the laying out of a pond, as the fisheries
in such a pond will involve too great an expense. If, however, the
ground possesses a, depression in such & place and of such a size as t0
make it possible to construct the outlet for the water near it, it form$s
a natural reservoir for the fish, which saves a great deal of labor.
there are in the pond large shallow places it is best to construct dikes
round such places, so as to prevent the fish from entering them, and
plant these dikes with willows,

The first object in selecting ground for a pond is to obtain the most
suitable depth of water for the fish. As a general rule the average depth
of water best suited for most kinds of fish is 45 to 50 centimeters.
depth of 80 centimeters is not favorable. It is necessary, however, thab
a- diteh measuring 1.5 meters in depth should cross the entire area ¢
the pond from the place where the water enters to its outlet, where i
should widen out, withou changing its depth, thus forming a reservolr
for the fish and preventing their freezing in winter. In case, howevel
the pond is never to be used for wintering fish, the dimensious of this
ditch may be smaller, unless the quantity of water flowing into the poll‘1
requires them to be larger. Several small ditches—their number to be
regulated by the size of the pond—should run from the shores of the
pond to tho main diteh, and the ground should therefore slope gently "
the direction of these ditchies, Op gently sloping ground, which, how
ever, would make the depth of the pond too great if the entire area was
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0 be used for one pond, a suitable depth of water way be obtained by
Orming geveral ponds by constructing dikes rising on terraces one
above the other.

T‘d-king, for example, an area 700 meters long, a ¢, and 200 meters
T0ad, cqual to 14 hectares, whose grade per 700 meters is 5 meters,
d_a and therefore 2.6 meters in the middle, we would have to divide
Into five parts by constructing dikes at the points marked a, whereby
¥e Would obtain & maximum depth, a b, of 1 meter and a medium depth,
©69f 50 centimeters. (In order to show these depths in the limited
8Pace of the jllustration different scales had to be adopted for the lines
“cang ¢ d, which, however, will not prevent it from being sufficiently
lntelligible.) The ground should not slope too abruptly, as, in spite
tel‘l"uces, the water could not be prevented from rising too high,
a8, morcover, very high and therefore expensive dikes would be
I.equil‘ed. In such cases it may be recommended to utilize the upper
Arts ag meadows. Wherever the above-mentioned conditions, de-
Seribeq as either necessary or favorable, do not exist at all, or only in
.Dart’ the laying out of a pond (if not entirely impossible) will be very
*Densive, and will also render fish-culture a costly experiment.
- THE QUANTITY OF WATER.—It should, in all cases, be possible
bt'ifllrnish the pond with a sufficient quantity of water, whiech, if possi-
¢, should be fresh. Ponds generally are found in plains or on low
Ound, and receive their water either from springs, brooks, rivers, or
m other ponds and swamps, or their supply is furnished by the rain
N Snow water flowing from hills and mountains. Ponds which are
“Dplicq with water in the last-mentioned way are termed “sky pouds,”
} they are entirely dependent on the moisture of the atmosphere.
~Onds ghould at all seasons of the year have the necessary and un-
ary Ing, ag far as possible, depth of water, so as not to endanger the’
8 N 91‘ the fish during hot and dry summers. Betore laying out a pond
sl)ecml attention should be paid to the way in which water is genervally
"Dblied to the ground which has been selected; and it will be neces-
al'Y to ascertain what was the average quantity of water supplied
Iring a number of years, and more especially what were the conditions
Such supply during the last months of summer. The most reliable
::)?th Ot: water will be found in those ponds which are ﬁ]-led by canals
W} M neighboring brooks and rivers, or through which rivers flow, or
Meh draw an ample supply of water from never-ceasing springs.
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Especially in the case of lakes formed merely by rain or snow waters
which are to be tr’unsformed to fish-ponds, it will be absolutely nec
essary to ascertain whether during a period of many years there was
ever any lack of water, what is their usual depth of water, and whether
this depth remains the same during winters when there js but little
snow and during dry summers. Even if this should be the case, if
will always be advisable, in order to he sure of success, to fill su¢
“sky ponds? immediately after the autumn fisheries. In order to 8¢
cure a permanent and even depth of water in such ponds, they should
huve as many feeders as possible, so that at every rainfall, and daring
the thaws of spring, all the water from the surrounding country may
flow into them,

'Befm‘e laying out such ponds one ought to ascertain whether, in €as®
of necessity, leave will be granted to carry these feeders or ditehes
through territory belonging to other persons.  Water obtained througl
such feeders geuerally carries a great deal of fish-food into snch ponds
It tllgre 1S 1o diﬂicult-_v about filling them with water—and there gb‘“er'
ally is no difficulty as regards “sky ponds?” measuring 30 to 40 he®
tares (and even more), if one does not shun the expense of supplyiné
icm with water from distant regions—they must, especially if the 50!
Is of the right kind, be considercd as among the very best ponds, 3%
owing to the excellent fish-food carried into them by the feeders, the
growtl of the fish will be rapid and healthy. :

4. Tun QuALIrY or Tl WATER.—It is certain that some kinds of
water are better adapted to fish-culture than are other kinds, but, 1{5 a
general rule, persons, in laying out a pond, will not have much ¢hoic®
but will have to take the water as it is, as its quality depends on the
“"ftum of the country and other circumstances whicli cannot be change®
We have already mentioned from what points of view and in what ma?”
ner water should be examined, before using it for a fish-pond, and “'G_
1uay here simply refer to what has been said before.  Water containit®
any substances which are injurious to fish, and which eannot be puriﬁe(’
sh'ould of course not be used for fish-ponds. If no other water canbe?® ’
tained, the idea of starting a fish-pond in the locality should he l'ort-ll“'lthx
ulmudgned. As a general rule those ponds scem to be the best whos®
,“""teils supplied by brooks and other small but never-ceasing strea! .
The water, however, should not come from forestsin the immediate n‘{'g_w
l.)m-hf)od of th? ponds, as it is apt to be too cold, and contains but litt
fish-food ; while water, which, prior to its entering the pond, {lows
& considerable distance through caltivated ground, will be much warm¢?
and be saturated with nourishing matter, thus being in every respe
suitable for a fish-pond. T

Director Ilorak says the following relative to the advantages
disadvantages of the different kinds of water which are used for 507
plying fish-ponds:  Such waor js either— .

“a. Pure spring water, which contaivs but little fish-food, is g

ns

foy

and






